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ONE  HUNDRED  AND  TWENTY-SEVENTH  SESSION,  1880-81. 


Council. 

H.E.H.  THE  PRINCE  OF  WALES,  K.G.,  President  of  the  Society. 
F.  J.  Bbamwell.  F.R.S.,  Vice-Pres.  and  Chairman  of  the  Council. 


B.R.H.  THE  Duke  of  Edinbuegh,  K.G., 
Vice-Pres. 

B.R.H.  Prince  Leopold,  K.G.,  Vice-Pres. 

F.  A.  Abel,  C.B.,  F.R.S.,  Vice-Pres. 

Sib  Rutherford  Alcock,  K.C.B.,  Vice- 
Pres. 

G.  C,  T.  Babtlet. 

Geoboe  Bibdwood,  M.D.,  C.S.I. 

Thomas  Brassey,  M.P.,  Vice-Pres. 

R.  Bbudenell  Carter,  F.R.C.S. 

Andrew  Cassbls. 

E.  Chadwick,  C.B.,  Vice-Pres. 

B.  Francis  Cobb,  Treasurer. 

Sib  Henry  Cole,  K.C.B.,  Vice-Pres. 

Sib  P.  Cunliffe-Owen,  K.C.AI.G.,  C.B., 
C.I.E. 


Assistant-Secretary. 

Henry  B.  Wheatley. 


Lieut.-Col.  Donnelly,  R.E. 

Henry  Doulton. 

Sir  T.  Douglas  Forsyth,  K.C.S.L,  C.B., 
Vice-Pres. 

Captain  Douglas  Galton,  C.B.,  F.R.S., 
Vice-Pres. 

Earl  Granville,  K.G.,  F.R.S.,  Vice-Pres. 

Sir  Frederick  Leighton,  P.R.A.,  Vice- 
Pres. 

Sib  John  Lubbock,  Babt.,  M.P.,  F.R.S., 
Vice-Pres. 

Rear-Admiral  Mayne,  C.B. 

Admiral  Sib  F.  W.  Nicolson,  Bart., 
C.B. 

Earl  of  Northbrook,  K.C.S.L,  Vice- 
Pres. 

Secretary. 

H.  Trueman  Wood,  B.A. 

Accountant. 

Howard  H,  Room. 


W.  H.  Perkin,  F.R.S.,  Vice-Pres. 

W.  H.  Pbeece. 

Robert  Rawlinson,  C.B.,  Vice-Pres. 
Lord  Reay’,  >V ice- Pres. 

B.  W.  Richardson,  M.A.,  M.D.,  F.R.S. 
Owen  Roberts,  M.A.,  Treasurer. 

C.  W.  Siemens,  LL.D.,  F.R.S.,  Vice- 
Pres. 

Earl  Spencer,  K.G.,  Vice-Pres. 

William  Spottiswoode,  LL.D.,  P.R.S., 
Vice-Pres. 

Rt.  Hon.  J.  Stansfeld,  M.P.,  Vice- 
Pres. 

Duke  of  Sutherland,  K.G.,  F.R.S.,  Vice- 
Pres. 

Lieut.-Col.  Webber,  R.E. 


Auditor. 

J.  9ldfield  Chadwick. 


Arrangements  for  the  Session. 

The  First  Meeting  of  the  One  Hundred  and  Twenty-Seventh  Session  of  the  Society  was  held  on 
Wednesday,  the  17th  inst.,  when  the  Opening  Address  was  delivered  by  F.  J.  Bramwell,  F.K.S.,  Chairman 
of  the  Council.  Previous  to  Christmas  there  will  be  Four  Ordinary  Meetings,  wh$n  papers  will  be  read  by 
Mr.  J.  Comyns  Carr,  Mr.  A.  G.  Lock,  Dr.  Alfred  Carpenter,  and  Mr.  E.  Price  Edwards. 


Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock.  For  Meetings  previous  to  Christmas  : — 

Novestbee  17.— Opening  Meeting  of  the  Session.  Address  by  F.  J.  Bramwell,  F.K.S.,  Chairman  of 
the  CouncU. 

NovEitBEE  24. — “ The  Influence  of  Barry  upon  English  Art.”  By  J.  Comyns  Caee. 

DECEitBEE  1. — “ Causes  of  Success  and  Failure  in  Modem  Gold  Mining.”  By  A.  G.  Lock. 
December  8. — “ London  Fogs.”  By  Dr,  Alfred  Carpenter. 

December  L5. — “ The  Use  of  Sound  for  Signals.”  By  E.  Price  Edwards,  Secretary  to  the  Deputy- 
Master  of  the  Trinity-house.  On  this  evening  Dr.  Tyndall,  F.R.S.,  vrill  preside. 
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For  Meetings  after  Christmas  : — 

“The  Photophone.”  By  W.  H.  Preece,  Pres.  Soc.  Tel.  Engineers. 

“Buying  and  Selling;  its  Nature  and  its  Tools.”  By  Prof . Bonamy  Price.  On  this  evening  Lord 
Alfred  S.  Churchill  wiU  preside. 

“ The  Participation  of  Labour  in  the  Profits  of  Enterprise.”  By  Sedley  Taylor,  M.A.,  late  Fellow 
of  Trinity  College,  Cambridge. 

“ The  Grold  Fields  of  India.”  By  Hyde  Clarke. 

“ Flashing  Signals  for  Lighthouses.”  By  Sir  William  Thomson,  F.R.S. 

“ The  Present  Condition  of  the  Art  of  Wood-carving  in  England.”  By  J.  Hungerford  Pollen. 

‘ ‘ Five  Years’  Experience  of  the  Working  of  the  Trade  Marks’  Begistration  Acts.  ’ ’ By  Edmund  Johnson.. 
“ Trade  Prospects.”  By  Stephen  Bourne. 

“ The  Manufacture  of  Aerated  Waters.”  By  T.  P,  Bruce  Warren. 

“ The  Compound  Air  Engine.”  By  Col.  F.  Beaumont,  R.E. 

“ Improvements  in  the  Treatment  of  Esparto  for  the  Manufacture  of  Paper.”  By  William  Arnoti 

F.C.S. 

“ Deep  Sea  Investigation,  and  the  Apparatus  used  in  it.”  By  J.  G.  Buchanan,  F.B.S.E.,  F.C.S. 

“ The  Discrimination  and  Artistic  Use  of  Precious  Stones.”  By  Prof.  A.  H.  Church,  F.C.S. 

“ The  Forests  of  India.”  By  Sir  Richard  Temple,  Bart.,  K.C.S.I, 

“ The  Tenure  and  Cultivation  of  Land  in  India.”  By  Sir  George  Campbell,  K.C.S.I.,  M.P. 

“ Indian  Agriculture.”  By  W.  R.  Robertson. 

“ Trade  Relations  between  Great  Britain  and  her  Dependencies.”  By  Wm.  Y/estgarth. 


Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place  on  the  following  Tuesday  Evenings,  at  Eight  o’clock  : — 
February  1,  22  ; March  15  ; April,  5 ; May  10,  31. 


Applied  Chemistry  and  Physics  Section. 

The  meetings  of  this  Section  will  take  place  on  the  following  Thursday  Evenings,  at  Eight  o’clock  : — 
January  27  ; February  24  ; March  24  ; April  7,  28  ; May  26. 


Indian  Section. 

The  meetings  of  this  Section  will  take  place  on  the  following  Friday  Evenings,  at  Eight  o’clock  : — 
January  21  ; February  11 ; March  4,  25  ; April  29  ; May  13. 


Cantor  Lectures. 

The  First  Course  will  be  on  “ Some  Points  of  Contact  between  the  Scientific  and  Artistic  Aspects  of 
Pottery  and  Porcelain,”  by  Prof.  A.  H.  Church,  F.C.S.  Five  Lectures. 

The  Second  Course  will  be  on  “Watchmaking,”  by  Edward  Rigg,  M.A.  Three  Lectures. 

The  Third  Course  will  be  on  “ The  Scientific  Principles  involved  in  Electric  Lighting,”  by  Prof.  W.  G.. 
Adams,  F.R.S.  Four  Lectures. 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace-making,”  by  Alan  S.  Cole.  Four  Lectures. 

The  Fifth  Course  will  be  on  “Colour  Blindness  and  its  Influence  upon  Various  Industries,”  by 
R.  Brudenell  Carter,  F.R.C.S.  Three  Lectures. 


SYLLABUS  OF  THE  FIRST  COURSE. 

Lecture  I. — November  22. 

Bricks,  tiles,  terra-cotta,  basaltes,  and  unglazed  earthenware  in  general. 

Lecture  II. — November  29. 

Vitreous,  plumbiferous,  boracic,  and  felspathic  glazes  and  enamels.  Iridescent  and  metallic  lustres,  and 
colouring  substances. 

Lecture  III. — December  6. 

Stoneware  and  other  wares  glazed  with  salt. 

Lecture  IV.— December  13. 

Soft  paste  porcelains,  European  and  Oriental. 

Lecture  V. — December  20. 

Hard  paste  porcelains,  Chinese,  Japanese,  and  European. 


Juvenile  Lectures. 

The  usual  short  Course  of  Lectures  adapted  for  a Juvenile  audience  will  be  given  by  G.  J.  Romanes, 
F.R.S.,  on  “Animal  Intelligence.”  The  dates  for  the  lectures  will  be  29th  December  and  5th. 
Januarj^  The  lectures  will  commence  at  7 o’clock.  Special  tickets  will  be  issued  for  these  lectures. 
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Proceedings  of  the  Society. 

CHARTER.— The  Society  of  Arts  was  founded  in  1754,  and  incorporated  by  Royal  Charter  in  1847, 
for  “ The  Encouragement  of  the  Arts,  Manufactures,  and  Commerce  of  the  Country,  by  bestowing  rewards  for 
such  productions.  Inventions,  or  improvements  as  tend  to  the  employment  ot  the  poor,  to  the  Increase  of  trade, 
and  to  the  riches  and  honour  of  the  kingdom ; and  for  meritorious  works  in  the  various  departments  ot  the 
Fine  Arts ; for  Discoveries,  Inventions,  and  Improvements  in  Agriculture,  Chemistry,  Mechanics,  Manu-  , 
factures,  and  other  useful  Arts  ; for  the  application  of  such  natural  and  artificial  products,  whether  of  Home, 
Colonial,  or  Foreign  growth  and  manufacture,  as  may  appear  likely  to  aflTord  fresh  objects  of  industry,  and  to 
increase  the  trade”  of  the  realm  by  extending  the  sphere  of  British  commerce  ; and  generally  to  assist  in  the 
advancement,  development,  and  practical  application  of  every  department  of  science  in  connection  with  the 
Arts.  Manufactures  and  Commerce  of  this  country.”  u * 

THE  SESSION.— The  Session  commences  in  November  and  ends  in  June.  The  number  ot  Meetings 
held  during  the  Session  amounts  to  between  70  and  80. 

ORDINARY  MEETINGS.— At  the  Wednesday  Evening  Meetings  during  the  Session,  papers  on 
subjects  relating  to  inventions,  improvements,  discoveries,  and  other  matters  connected  with  the  Arts, 

I Islanufactures,  and  Commerce  of  the  country  are  read  and  discussed. 

I INDIAN  SECTION.— This  Section  was  established  in  1869,  for  the  discussion  of  subjects  couiiected 
I with  our  Indian  Empire.  Six  or  more  Meetings  are  held  during  the  Session. 

I FOREIGN  AND  COLONIAL  SECTION.— This  Section  was  formed  in  1874,  under  the  title  of  the 
African  Section,  for  the  discussion  of  subjects  connected  with  the  Continent  of  Africa.  It  was  enlarged, 

I in  1879,  so  as  to  include  the  consideration  of  subjects  connected  with  our  Foreign  and  Colonial  Possessions 
generally.  Six  or 'more  Meetings  are  held  during  the  Session. 

APPLIED  CHEMISTRY  AND  PHYSICS  SECTION.— This  Section  was  formed  in  1874,  for 
the  discussion  of  subjects  connected  with  Practical  Chemistry  and  its  application  to  the  Arts  and 
factures.  It  was  enlarged  in  1879  so  as  to  include  the  consideration  of  subjects  connected,  also  with  the 
Applications  of  Physical  Science  to  the  Arts.  Six  or  more  Meetings  are  held  during  the  Session. 

CANTOR  LECTURES.— These  Lectures  originated  in  1863,  with  a bequest  by  the  late  Dr.  Cantor. 
There  are  Three  or  more  Courses  every  Session,  and  each  course  consists  generally  of  from  Three  to  Six 
Lectures. 

ADDITIONAL  LECTURES.— Special  courses  of  Lectures  are  occasionally  given. 

JUVENILE  LECTURES.— A short  Course  of  Lectures,  suited  for  a Juvenile  audience,  is  delivered  to 
, the  Children  of  Members  during  the  Christmas  Holidays. 

ADMISSION  TO  MEETINGS.— xMembers  have  the  right  of  attending  the  above  meetings  and 
Lectures.  They  require  »o  tickets,  but  are  admitted  on  signing  their  names.  Every  Member  can  admit  tzvo 
friends  to  the  Ordinary  and  Sectional  Meetings,  and  one  friend  to  the  Cantor  and  other  Lectures.  Books 
of  tickets  for  the  purpose  are  supplied  to  the  Members,  but  admission  can  be  obtained  on  the  personal 
introduction  of  a Member.  For  the  J uvenile  Lectures  special  tickets  are  issued. 

JOURNAL  OF  THE  SOCIETY  OF  ARTS.— The  Journal,  which  is  sent  free  to  Members,  is  published 
weekly,  and  contains  full  Reports  of  all  the  Society’s  Proceedings,  as  well  as  a variety  of  information  connected 
with  Arts,  Manufactures,  and  Commerce.  -r,  . 

EXAMINATIONS.— The  Society’s  Examinations  now  comprise  the  following  divisions  1.  Political 
Economy.  2.  Domestic  Economy— (n)  Cooking  ; {h)  Clothing  ; (c)  Health  ; {d)  Housekeeping  and 

Thrift.  3.  Music— (a)  Theory;  (6)  Practice.  4.  Elementary.  The  Programme  for  1881  can  be  had  on 
application  to  the  Secretarv. 

LIBRARY  AND  READING-ROOM.— The  Library  and  Reading-room  are  open  to  Members,  who 
are  also  entitled  to  borrow  books. 

CONVERSAZIONI  are  held,  to  which  the  Members  are  invited,  each  Member  receiving  a card  for 
himself  and  a Lady. 


Membership. 

The  Society  numbers  at  present  between  three  and  four  thousand  Members.  The  Annual  Subscription 
is  Two  Gumeas,  or  a Life  Subscription  of  Twenty  Guineas  may  be  paid. 

Every  Member  whose  subscription  is  not  in  arrear  is  entitled  : — 

To  be  present  at  the  Evening  Meetings  of  the  Society,  and  to  introduce  two  visitors  at  such  meetings,  subject 
to  such  special  arrangements  as  the  Council  may  deem  necessary  to  be  made  trom  time  to  time. 

To  be  present  and  vote  at  all  General  Meetings  of  the  Society. 

To  be  present  at  the  Cantor  and  other  Lectures,  and  to  introduce  one  visitor. 

To  have  personal  free  admissions  to  all  exhibitions  held  by  the  Society  at  its  house  in  the  Adelphi. 

To  be  present  at  all  the  Society’s  Conversazioni. 

To  receive  a copy  of  the  Weekly  Journal  published  by  the  Society. 

To  the  use  of  the  Library  and  Reading-room. 

Candidates  for  Membership  are  proposed  by  three  Members,  one  of  whom,  at  least,  must  sign  on 
personal  knowledge  ; or  are  nominated  by  the  Council.  The  Annual  Subscription  is  Two  Guineas,  payable 
in  advance,  and  dates  from  the  quarter-day  immediately  preceding  election ; or  a sum  of  Twenty  Guineas  in 
lieu  of  all  further  contributions,  may  be  paid. 
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All  subscriptions  should  be  paid  to  the  Secretary,  H.  T.  Wood,  and  all  Cheques  or  Post-office  Orders 
should  be  crossed  “Coutts  and  Company,”  and  forwarded  to  him  at  the  Society’s  House,  John-street, 
Adelphi,  London,  W.C.  j ^ i 


Calendar  for  the  Session. 

The  following  is  the  Calendar  for  the  Session  1880-81.  It  is  issued  subject  to  any  necessary 
alterations : — 


1 NOVEMBER,  1880. 

DECEMBER,  1880. 

JANUARY,  1881. 

FEBRUARY,  1881. 

! 1 
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1 
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Ordinary  Meeting 
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11 
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Indian  Meeting 

12 
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Ordinary  Meeting 
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Cantor  Lecture  I.  4 
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13 
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14 
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14 
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Cantor  Lecture  II.  2 
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15 
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Ordinary  Meeting 

15 
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15 
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Ordinary  Meeting 
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24 
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Chem.&  Phys.  Meet. 
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Ordinary  Meeting 

26 
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Bank  Holiday 
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Chem.&  Phys,  Meet. 

27 
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J uvenile  Lecture  1 

29 

8 

30 

Tu 

30 
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MARCH,  1881. 

APRIL,  1881. 

MAY,  1881. 

JUNE,  1881. 

1 
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16 
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Cantor  Lecture  V.  1 
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17 
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17 
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17 
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17 
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8 

19 

8 

19 
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21 
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Cantor  Lecture  III.  3 
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22 
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22 
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Conversazione  at  the 

23 

W 

Ordinary  Meeting 

23 

8 

23 
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Cantor  Lecture  V.  2 

23 
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South  Kensington 

24 

Th 

Chem.&  Phys.  Meet. 

24 

S 

24 
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F 

Museum 

25 
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Indian  Meetmg 

25 
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Ordinary  Meeting 
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30 
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30 

8 

30 

M 

Cantor  Lecture  V.  3 
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The  chair  will  be  taken  at  eight  o’clock  at  each  of  the  above  meetings,  except  the  Annual  General 
Meeting. 

The  Annual  General  Meeting  will  be  held  at  four  o’clock. 
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NOTICES. 


THE  PHOTOPHONE. 

The  paper  on  “ The  Photophone,”  by  Mr.  W.  H. 
Preece,  Pres.  Soc.  Tel.  Engineers,  announced 
for  reading  on  the  1st  December,  has  been 
unavoidably  postponed  until  after  Christaias. 
Mr.  Alfred  Lock’s  paper  on  the  “ Causes  of  Suc- 
cess and  Failure  in  Modern  Gold  Mining,”  will  be 
read  in  its  place  on  that  day. 


INDIAN  SECTION  COMMITTEE. 

A meeting  of  the  Committee  of  the  Indian 
Section,  was  held  on  Monday,  loth  inst,  at  4 p.m.. 
Present : — Mr.  Andrew  Cassels  (in  the  chair).  Dr. 
Birdwood,  C.S.I.,  Sir  George  Campbell,  K.C.S.I., 
M.P.,  Lord  Alfred  S.  Churchill,  Sir  William  Eose 
Eobinson,  K.C.S.I.,  Mr.  J.  T.  Wood,  with  Mr.  H. 
Trueman  Wood,  Secretary,  and  Colonel  Hardy, 
Secretary  of  the  Section.  The  programme  of 
papers  to  be  read  during  the  present  session  was 
discussed  and  decided  upon. 


PROCEEDINGS  OF  THE  SOCIETY. 


FIRST  ORDINARY  MEETING. 
Wednesday,  November  17th,  1880  ; F.  J.  Bram- 
WELL,  F.E.S.,  Chairman  of  the  Council,  in  the 
chair. 

The  following  candidates  were  J"  proposed  for 
election  as  members  of  the  Society  : — 

Allcock,  Arthur  Thomas,  5,  Spring -gardens,  Newark- 
upon-Trent. 

Atlanson,  Frederick  William,  137,  Leadenhall- street, 
E.C. 

Aylmer,  Capt.  .John  Evans-Freke,  M.P.,  Ayhnersfield, 
Streatham. 

Baillie,  J.  H.,  15,  Old  Bond-street,  W. 

Baxter,  F.,  South  Eastern -wharf,  Park-street,  S.E. 
Bell,  E.,  83,  Knightrider-street,  E.C. 

Bennet,  Peter  Duckworth,  Edgbaston,  Birmingham. 
Biggs,  Benjamin,  3.  Lawrence  Pountney-hill,  E.C. 
Bkekwood,  Eichard,  96,  Cromwell -road.  South  Ken- 
sington, S.W. 

Blamires,  Thomas  Howard,  Close-hill,  Lockwood,  near 
Huddersfield. 

Blyth,  .James,  31,  Park-terrace,  Eegent’s-park,  N.W. 
Capelf  Frank  C.,  The  Mount,  Wilnungton,  Kent. 
Carpmael,  Alfred,  1,  Copthall-buildings,  E.C. 

Clark,  William  Timbrell,  Kilsby,  near  Eugby. 
CoUington,  .James  B.,  Beeston,  Nottinghamshire. 
Comerma,  Capt.  Andres  A.,  48,  Macf arlane  - road, 
Shepherd’ 8 -bush,  W. 

Cottew,  William  Stokes,  The  Bank,  Tottenham. 
Cranwell,  William  B.,  42,  Portsdown-road,  W. 
Crookenden,  Isaac  Adolphus,  Marlborough  - house, 
Blackheath,  S.E. 


Deane,  JamesParker,  D.C.L.,  Q.C.,3,  Paper-buildings, 
Temple,  E.C.,  and  16,  Westbomme-terrace,  W. 

Deaville,  Eev.  Joseph  Gibson,  Agincourt- villa.  Bury, 
Lancashii'e. 

Dewi'ance,  John,  176,  Great  Dover-street,  S.E. 

Eaton,  Francis  James,  Albert-road,  Hesketh-park, 
Southport,  Lancashire. 

Emptage,  Daniel,  Dane-hill  Sanitary  Works,  Margate. 

Estcourt,  E.  M.,  Local  Government  Board,  S.W. 

Evans,  Lieut. -Colonel  John,  Highfield,  Derby. 

Ford,  George  Benjamin,  196,  Westminster-bridge-road, 
S.E.,  and  9,  Cuthill-road,  Denmark-hill,  S.E. 

Freeman,  Wdliam  George,  44,  Kensington -square,  W. 

Gordon,  C.  A., ‘M.D.,  C.B.,  70,  Cambridge-gardeus, 
W. 

Grant,  Sir  John  Peter,  K.C.B.,  G.C.M.G.,  The  Douno 
of  Eothiemurchus,  Aviemore,  N.B. 

Greenall,  Lieut. -Colonel  James  Fenton,  Lingholinc,. 
Derwentwater,  Cumberland. 

Guest,  Montague  J.,  M.P.,  3,  Savile-row,  W.,  and 
Bere  Eegis,  Blandford,  Dorset. 

Guthrie,  Herbert,  32,  Brown-street,  Manchester. 

Hall,  Alexander  Lyons,  F.E.G.S.,  Lyon’s-court,  Lad- 
broke -road,  Holland-jpark,  W. 

Harper,  George  Thomas,  Southampton. 

Harv^ey,  William  Charles,  12,  Old-square,  Lincoln’ s- 
inn,  W.C.,and8,  Warwick-road,  Maida-hill  West,W. 

Haynes,  F.,  Superintendent’s  Office,  Telegraph  Depart- 
ment, G.W.E.,  Taunton. 

Heyworth,  Lieut. -Colonel  Lawrence,  Wain  Vawr, 
near  Newport,  Monmouth. 

Hickman,  Alfred,  Goldthorn-hill,  near  Wolverhampton, 

Homan,  Ebenezer,  Friern  Watch,  Finchley,  N. 

Hulse,  Joseph,  Dresden,  Longton,  Staffordshire. 

Isaac,  Benjamin,  102,  Piccadilly,  W. 

Johnson,  Walter  Claude,  Eivoli,  Old  Charlton,  K!ent. 

Judson,  Frederick  Henry,  77,  Southwark-street,  S.E. 

Keyser,  Charles  Edward,  M.A.,  F.S.A.,  Merry-hill- 
house,  Bushey,  Herts. 

Lambe,  J.  B.,  199,  Upper  Thames- street,  E.C.,  and 
427,  New-cross-road,  S.E. 

Lightfoot,  Thomas  Bell,  2,  Granville -park,  Blackheatli, 

S.E. 

Lingard-Monk,  Eichard  Boughey  Monk,  4,  West- 
minster-chambers,  S.W.,  and  FuLshaw-hall,  Wilms- 
low,  Cheshire. 

Lovell,  Eichard  J.,  48,  Oakley-road,  Canonbury,  N. 

McDonald,  James  E.,  4,  Chapel-street,  Cripplegate, 

E.C. 

Marriner,  William  Tyler,  Eton -villa.  King  Edward’ s- 
road.  South  Hackney,  E. 

MarshaU,  Alfred,  The  Villa,  MusweU-hill,  N. 

Martin,  .John  Cowdery,  White  Lead  Works,  Ossory- 
road.  Old  Kent-road,  S.E. 

Mineard,  George  Edward,  57,  Warwick-road,  South 
Kensington,  S.W, 

Moser,  Charles  E.  Brooklyn,  75,  Upper  Tulse-hill,  S.W, 

Neal,  James,  21,  Lime-street,  E.C. 

Nyland,  James,  42,  Burlington -road,  St.  Stephen’s- 
square,  Bayswater,  W. 

Paddon,  Samuel  Wreford,  Brooklyn,  Chislehurst. 

Pearson,  Joseph  Hickman,  J.P.,  The  Leveretts,  Hands- 
worth,  near  Birmingham. 

Pfoundes,  Charles,  1,  Cleveland- row,  St.  James’s,  S.W. 

Pickering,  Charles  William  Harrison,  J.P.,  New 
Brighton,  Cheshire. 

Pinnock,  Henry,  J.P.,  Beechwood,  Newport,  Isle  of 
Wight. 

PurseU,  .John  Eoger,  Kingston-road,  Merton,  Surrey. 

Puzey,  William,  5,  Aldermanbury-postem,  E.C. 

Quincey,  Edmund  de  Quincey,  76,  Avenue-road, 
Eegent’s-park,  N.W. 

Eavenscroft,  Sidney  Horace,  Powis-lodge,  Haverstock- 
hill,  N.W. 

Eobinson,  John,  F.G.S.,  Kingseote,  East  Grinstead. 

Eobson,  John,  Tynemouth -road.  The  Green,  Tottenham. 

Eogers,  J.  H.,  Llanelly,  Carmarthenshire. 
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Roth  well,  Richard,  45,  Holland  road,  Kensington,  W. 
Rudd,  "William  Albert,  Gloucester -house  School  Science 
and  Art  Classes,  Dodington,  near  Sittingbourne. 
Simpson,  George  Palgrave,  2,  Mount -terrace,  Rich- 
mond, Surrey. 

Sonnenthal,  George,  85,  Queen  Victoria-street,  E.O. 
Southee,  Arthur  Philip,  Mount  Edgecumbe,  Ramsgate. 
Squire,  John  Barret,  Worston-house,  Durning-road, 
Liverpool. 

Stanger,  George  Hurst,  Queen’s -chambers,  North- 
street,  Wolverhampton. 

Stone,  James  Henry,  J.P.,  Cavendish -house,  Grosvenor- 
road,  Handsworth,  Birmingham. 

Tarr,  "William,  83,  Knightrider- street,  E.C.,  and  Fern- 
dale,  Walton-on-Thames. 

Trench,  Lieut. -Colonel  the  Hon.  William  Le  Poer,  3, 
Hyde -park- gardens,  W. 

Verity,  John,  31,  King-street,  Co  vent -garden,  W.C. 
Warrick,  RolDert  Betson,  27,  Woburn -square,  W.C. 
Weager,  W.  H.,  26,  Leadenhall- street,  E.C.,  and 
Tottenham. 

Weir,  James,  49,  Jamaica-street,  Glasgow. 

Wells,  Charles  A.,  1,  High-street,  Lewes,  Sussex. 
Wing-,  John  Unwin,  Brinkburn- grange,  Sheffield. 
Wyatt,  Vitruvius,  Gas  Light  and  Coke  Company, 
Beckton,  E. 

Eiegler,  David,  7,  Upper  Woodland-terrace,  New 
Charlton , ^Kent . 

The  Chairman  delivered  the  following — 

ADDRESS. 

As  no  doubt  most  of  you  are  aware,  the  By- 
laws of  this  Society  make  it  necessary  for  the 
Chairman  of  the  Council  to  retire  from  office  after 
he  has  served  for  two  years,  and  render  him  in- 
eligible for  re-assuming  the  chair  until  he  has 
been  away  therefrom  for  at  least  one  year.  And 
thus  it  is,  that  we  are  deprived  of  the  advantage 
of  the  chairmanship  of  Lord  Alfred  Churchill,  who 
has  so  ably  discharged,  during  the  last  two  years, 
and  on  previous  occasions,  the  duty  of  presiding 
over  your  Council.  I am  sure  that,  expedient  as 
the  By-law  is,  looked  upon  as  a general  law, 
applicable  therefore  to  all,  those  who  fully  know,  as 
the  members  of  Council  do  know,  the  valuable 
services  Lord  Alfred  Churchill  has  rendered  to  this 
Society  by  his  assiduous  attention  to  his  duties,  and 
by  the  high  intelligence  and  extreme  courtesy 
which  he  manifested  in  the  discharge  of  them,  will 
regret  that,  in  his  instance  at  least,  the  obligatory 
retirement  enforced  by  the  By-laws  could  not 
have  been  waived,  so  that  we  might  have  been  able 
to  say,  “Oh,  Chairman,  reign  for  ever.”  Among 
all  the  members  of  this  Society,  none  would 
have  uttered  that  wish  with  more  earnestness  and 
with  more  sincerity  than  the  member  who  now 
addresses  you.  But  our  laws,  like  those  of  the 
Modes  and  Persians,  are  inflexible  in  their  applica- 
tion, and  so  it  befel  that,  at  the  end  of  last  Session, 
the  chair  became  vacant. 

I have  received,  from  my  colleagues  on  the 
Council,  the  unexpected  honour  of  being  selected 
as  the  successor  to  Lord  Alfred  Churchill,  and 
thus  it  happens  I have  before  me  the  task  of 
addressing  you  on  the  opening  evening  of  the 
Session  1880-81.  I find  in  the  performance  of 
such  a duty  great  difiiculty,  but  being  a duty,  and 
one  imposed  by  the  By-laws,  it  must  be  fulfilled, 
and  I will,  therefore,  without  further  preface 
than  that  of  bespeaking  your  kind  indulgence, 
proceed  to  discharge  my  task. 


Your  late  Chairman,  in  one  of  his  addro’tfses, 
reminded  you  that  when,  in  1754  (12G  years  ago), 
this  Society  was  founded,  there  existed  none  olhe?* 
which  took  cognisance  of  Arts,  Majmfactures,  and 
Commerce.  The  Royal  Society,  established  in  16G0, 
was  then,  as  now,  engaged  in  the  cultivation  of 
pure  science ; and,  indeed,  it  was  not  until  some 
years  after  your  foundation  that  Smeaton,  the  civil 
engineer,  and  a Fellow  of  the  Royal  Society,  find- 
ing the  need  of  an  institution  dealing  with  the 
application  of  science,  originated  that  society  of 
civil  engineers  now  known  as  the  “ Smea- 
tonians,”  a society  which,  from  the  first,  wa;v 
devoted  to  social  purposes  as  well  as  to  tiie  dis- 
cussion  of  engineering  subjects;  it  is  in  the  former 
capacity  alone  that  it  at  present  exists,  having 
for  its  president  of  this  year  the  engineer  who 
now  Chairman  of  your  Council. 

Very  different  is  the  condition  of  things  n4 
this  time.  Institutions  and  societies  abound  on  all 
hands.  Indeed,  it  would  be  difficult  to  find  a ]u-o- 
fession,  or,  in  fact,  an  industry,  which  has  not  its 
own  special  society,  or  even,  as  in  the  case  of  the 
engineer,  several  societies.  Civil  engineering,  in 
in  its  wide  and  comprehensive  aspect,  is  repre- 
sented by  the  Institution  of  Civil  Engineers,  but 
branches  of  civil  engineering  have  their  separate 
societies — the  Mechanical  Engineers,  the  Naval 
Architects,  the  Telegraph  Engineers,  Mining 
Engineers,  and  others.  Then  we  have  the  Institute 
of  Architects,  we  have  the  Chemical  Society,  and 
more  recently  the  Institute  of  Chemistry;  and,  in 
conclusion  of  this  imperfect  abstract  of  the  list  of 
learned  societies,  we  have  the  comprehensive  Britisli 
Association.  Among  industrial  societies,  Ave  have 
the  Iron  and  Steel  Institute,  the  Royal  Agi-icul- 
tural  Society,  and  others,  not  to  speak  of  Chambers 
of  Commerce.  Not  only  has  each  profession  its 
special  society,  but  commonly  also  its  own  peculiar 
literature,  such  as  journals  devoted  to  eiigineei-ing, 
to  architecture,  to  medicine,  and  to  chemistry. 
The  industries  likewise  have  their  special  litera- 
ture; we  have  such  papers  as  the  MHkr,the  Draper, 
the  Jeweller  and  Metal  Worlcer,  and  I am  told  that 
there  is  a journal  devoted  to  the  profession  or  trade 
— I not  know  which  to  call  ifc — of  the  pawnbroker. 

You  may  remember  that  a late  popular  author 
took  exception  to  the  parade  of  system  in  the  busi- 
ness of  the  publican,  and,  complaining  of  the  inscrip- 
tions of  “wholesale  department,”  “ retail  depart- 
ment,” and  “ jugandbottledepartment,”suggested 
that  the  time  would  come  Avhen  the  subdivision 
would  be  still  further  extended,  so  that  we  should 
see  written  up  “whisky  bell”  and  “brandy  en- 
trance.” I must  confess  I have  a somewhat  similar 
apprehension  about  the  multiplication  of  societies 
for  the  consideration  of  branches  of  a profession; 
and  I feel  the  day  may  come  when  there  Avill  be 
an  institution  for  the  civil  engineering  of  piers, 
another  for  lighthouses,  a third  for  docks, 
and  a fourth  for  iron  girder  bridges.  Up  to  a 
certain  point,  separate  societies  for  branches  of  a 
profession,  such  as  that  of  the  Naval  Architects, 
and  of  other  already  cited  institutions  as  existing 
for  branches  of  civil  engineering,  may  be  of  ad- 
vantage; but  it  is  easy  to  carry  the  system  of 
separation  so  far  as  to  imperil  the  acquisition  of 
the  general  knowledge  of  his  particular  profession 
as  a whole,  which  a thoroughly  competent  pro- 
fessional man  should  possess. 
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But  witliout  speculating  further  as  to  the  future 
development  of  special  societies,  it  is  clear  a 
sufficient  number  already  exist  to  give  occa- 
sion to  some  among  the  outside  public,  who 
have  not  been  at  the  pains  to  consider  the 
subject,  to  ask  what  is  now  the  necessity 
for  a Society  of  Arts  ? What  functions  remain 
to  it  in  relation  to  Arts,  Manufactures,  and 
Commerce  ? Do  not  the  special  societies  cover 
all  the  ground,  and  are  they  not,  being  special,  in 
a better  position  to  do  good  work,  each  in  its 
own  line,  than  can  be  done  by  a society  like  yours, 
which  has  no  speciality  ? Such  suggestions,  ad- 
verse to  our  continued  utility,  may  find  favour  on 
a first  hearing  among  those  who  do  not  know  the 
working  of  Our  Society,  and  who  will  not  be  at  the 
pains  to  learn  what  that  working  is,  before  they  come 
to  a determination  in  their  own  minds  upon  the 
question,  but  we,  the  members,  know  better.  We 
are  aware  that  there  is  a very  wide  field  for  the 
work  of  this  Society — a field  unoccupied,  and  of 
necessity  unoccupied,  by  the  special  societies  which 
have  sprung  up.  For  instance,  we  must  all  agree 
it  is  for  the  good  of  the  country  at  large  that 
menandw'omen,  wholly  unconnected  with  particular 
industries,  except  (and  it  is  a most  important 
exception)  in  their  capacities  of  consumers,  should 
have  a general  knowledge  of  how  those  things  they 
consume  are  produced.  I will  ask  how,  without  the 
existence  of  the  Society  of  Arts  or  of  some  kindred 
society,  would  it  be  possible  for  this  large  section 
of  the  public  to  obtain  such  general  knowledge.  By 
the  hypothesis,  these  persons  are  not  specialists, 
and,  therefore,  they  are  not  eligible  as  members 
of  these  special  societies.  Moreover,  in  the  com- 
paratively rare  cases,  where  a man  is  eligible 
for  membership  of  one  society,  he  cannot  be 
eligible  for  membership  of  all ; and,  further, 
if  a non-specialist  attend  the  meetings  of 
a special  society,  he  will  find  in  all  probability 
that  its  deliberations  are  not  relating  to  broad 
generalities,  such  as  the  non-specialist  wants  to 
hear  discussed,  but  that  they  are  concerned,  and 
properly  so,  with  considerations  of  detail — of  those 
details  which  may  appear  of  but  small  value  to  the 
ordinary  hearer,  even  if  he  can  understand  them, 
but  to  the  patient  accumulation  of  which  the  im- 
provement in  an  art  is  much  more  commonly  due 
than  it  is  to  some  one  great  discovery. 

At  our  meetings,  as  I have  said,  the  audience 
profit  by  having  presented  to  them,  in  a compre- 
hensive and  intelligible  form,  the  leading  facts 
connected  wuth  our  important  industries,  thereby 
the  range  of  knowledge  of  all  is  increased  and 
interest  is  excited ; moreover,  this  very  important 
end  is  attained,  that  those  who  are  thus  instructed 
become  intelligent  purchasers,  a desirable  result 
not  only  for  those  who  purchase,  but  for  those  who 
manufacture,  since  the  intelligence  of  the  purchaser 
raises  the  standard  of  the  manufacture.  I will 
refer  to  a recent  instance,  that  of  the  admirable 
course  of  Cantor  Lectures  delivered  here  by  Mr. 
Bolas  on  the  “ India-rubber  and  Gutta-percha  In- 
dustries.” I do  not  hesitate  to  affirm  that  the 
hundreds  who  heard  those  lectures,  and  the  thou- 
sands who  read  them  in  our  Journal,  became 
thereby  discriminating  purchasers,  to  their  own 
benefit  and  to  the  benefit  of  the  honest  producer. 

At  the  risk  of  being  open  to  the  charge  of  quoting 
myself,  in  remarks  I delivered  in  this  room  some  i 


years  ago,  upon  the  Patent-law,  I must  point  out 
another,  and,  to  my  mind,  a very  important  par- 
ticular, in  which  the  bringing  the  processes  of 
manufacture  before  persons  not  having  any  special 
knowledge  thereof  is  useful,  and  that  is  the  aid 
afforded  to  substantive  invention.  By  sub- 
stantive invention,  I mean  an  invention  which 
changes  fundamentally  the  process  of  a manufac- 
ture, as  distinguished  from  inventions  of  improve- 
ment in  detail  in  the  manufacture  as  hitherto  carried 
on.  Those  who  are  imbued  with  a specialist's 
knowledge  have  a difficulty  in  taking  a thoroughly 
new  view  of  a manufacture  ; paradoxical  as  it  is, 
they  are  encumbered  with  their  own  too  intimate 
knowledge  of  every  existing  step  and  detail.  In 
the  paper  on  the  Patent-law,  to  which  I have 
alluded,  I gave  certain  instances  of  well-known 
substantive  inventions,  all  of  which  had  been  made 
by  men  having  no  previous  connection  with  the  in- 
dustries to  which  those  inventions  related.  I will 
not  take  up  your  time  by  repeating  any  of  them  here, 
but  I will,  with  your  permission,  give  the  following 
instance — an  instance  that  has  come  to  my  know- 
ledge since  the  date  of  that  paper.  Fortunately,, 
in  the  interests  alike  of  the  makers  and  the  wearers- 
of  boots  and  shoes,  a certain  inventor,  when  he  set 
himself  to  invent  a machine  for  sewing  on  the 
soles  of  boots  and  shoes,  had  no  previous  know- 
ledge of  the  manufacture,  except  that  wherein 
rivets  were  used.  He  knew  what  an  ordinary 
sewing  machine  was  like,  and  he,  of  course,  knew 
the  outward  appearance  of  a sewn  boot.  Luckily, 
as  I have  said,  he  had  not  studied  that  part  of 
the  shoemaker’s  art  which  related  to  the  attach- 
ment of  the  sole  by  sewing.  It  occurred  to  this 
inventor  that  it  would  be  a very  desirable  thing  if  a 
sewing  machine  could  be  made  so  compact  that  the 
necessary  working  parts  could  be  introduced  up  tlio 
leg  of  a boot,  and  to  the  very  extremity  of  its  toe, 
and,  when  there,  could  be  driven  in  the  needed  and 
imperative  unison  with  the  machinery  exterior  to  the 
boot.  The  inventor  solved  the  problem,  and  made  a 
machine,  the  necessary  portion  of  which  could  be 
inserted  into  the  toe  of  a boot,  and  could  be  worked 
there,  but  this  machine  would  not  have  been  of  the 
slightest  use  in  sewing  a sole  to  a boot  in  the 
manner  in  which  that  operation  had  up  to  that 
time  been  conducted  by  hand,  although  it  was  of 
every  use  in  the  sewing  on  of  a sole  by  the  process 
which  the  inventor,  in  his  happy  ignorance,  believed 
to  be  followed. 

In  the  ordinary  hand- made  boot,  the  upper 
leather  is  not  fastened  to  the  sole  directly,  but  has 
sewn  to  it  a bevelled  strip  on  each  side,  which  is 
called  the  “ welt.”  It  is  this  welt,  and  not  the 
upper  leather,  which  is  united  to  the  sole,  and  thus, 
although  the  hand  cannot  be  got  to  work  within 
the  boot,  the  union  of  the  upper  leather  to  the  sole 
is  effected  through  the  medium  of  the  welt.  The 
inventor,  however,  considering  the  whole  subject 
with  an  untrammelled  mind,  assumed  that  the 
reasonable  way  to  secure  the  upper  leather  to  the 
sole  was  to  do  so  directly,  and  without  any  go- 
between.  Now,  everybody  who  knew  the  art  and 
mystery  of  shoemaking  had  a trammelled  mind, 
he  had  it  engrained  in  his  very  being,  that; 
in  all  cases  where  thick  and  comparatively  rigid 
soles  were  sewn  on,  welts  were  indispensable.  I 
will  ask  you  to  imagine  to  yourselves  the  impedi- 
ment that  this  reverence  for  the  welt  must  have 
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been  in  the  way  of  any  man  thoroughly  under- 
standing the  shoemaking  business,  and  endeavour- 
ing to  use  sewing  machines  for  the  purpose  of 
attaching  the  sole  to  the  upper  leather.  Such  a 
one  would  get  as  far  as  the  sewing  of  the 
welt  to  the  upper  leather  by  machinery  but 
there  he  would  be  stopped  from  any  attempt 
to  devise  a machine  to  v/ork  within  the  boot, 
and  for  the  very  obvious  reason,  that  having 
sewn  on  the  welt,  he  would,  of  course,  use  that 
welt  for  the  purpose  for  which  he  had  sewn  it  on, 
namely,  that  of  effecting  the  union  of  the  upper 
leather  to  the  sole  by  stitches,  not  from  within  the 
boot  at  all,  but  entirely  external  thereto.  I have  seen 
the  evidence  which  the  inventor  prepared  to  offer 
before  the  Privy  Council,  and  he  there  declares  that 
had  he  known  the  details  of  the  way  in  which  the 
upper  leather  is  sewn  on  to  the  sole,  he  would  never 
have  ventured  to  solve  the  problem.  The  inventor, 
of  whom  I have  hitherto  been  anonymously  speak- 
ing, is  Mr.  Blake,  an  American,  and  I was  informed 
only  yesterday,  through  the  representative  of  the 
Blake  Company,  that  one  hundred  millions  of  jjairs 
of  boots  and  shoes  were  sewn  last  year  on  the 
Blake  machines.  I have  devoted,  I fear,  to  the 
subject  of  boot-sole  sewing  machines  too  large  a 
proportion  of  the  total  time  allotted  for  this  ad- 
dress ; but  I have  been  induced  to  do  so  because  I 
believe  the  circumstances  I have  narrated  afford  a 
fair  instance  of  the  benefit  which  invention  derives 
from  the  attention  of  intelligent  non- specialists 
being  directed  to  the  broad  and  general  features 
of  a manufacture,  in  the  way  in  which  it  is  directed 
in  the  papers  and  lectures  read  and  delivered 
within  this  room. 

Another  use  of  our  Society  is  this — we  afford 
an  appreciative  home  to  new  arts  and  indus- 
tries. The  Eoyal  Academy  itself,  which  was 
founded  in  1768,  owes  its  inception  to  the  first 
exhibition  ever  made  of  the  pictures  of  British 
artists  in  1760,  and  repeated  in  following  years,  in 
the  rooms  of  the  Society  of  Arts.  Again,  in  1852, 
photography  came  to  us  as  a new-born  art,  and 
one  without  a home  ; that  foundling  was  taken  in 
by  the  Society  of  Arts,  and,  being  nourished,  has 
grown  up  to  vigorous  manhood.  We  will  hope 
that  invention  and  discovery  are  not  at  an 
end,  and  that,  from  time  to  time,  new  arts  and 
industries  will  arise.  As  they  come  into  existence, 
it  is  all  but  certain  they  will  need  shelter  and 
encouragement,  and  sure  I am  that  so  long  as 
this  Society  is  to  the  fore,  those  needs  will  not 
remain  unsatisfied. 

Without  taking  up  your  time  by  further  specific 
instances  of  the  way  in  which  our  Society  has  a 
right  to  its  place,  notwithstanding  that  there  are 
so  many  special  societies  and  institutions,  I may 
refer  objectors  to  the  answer  contained  in  the  old 
saying,  “That  there  is  nothing  so  successful  as 
success,”  and  if  they  dared  to  dispute  our  being 
successful,  they  would  certainly  be  defeated. 
We  can  point  to  the  fact  that  we  number  over 
three  thousand  members,  that  we  have  insti- 
tutions all  over  the  country  in  union  with  us,  that 
we  publish  a weekly  Journal,  circulated  gratui- 
tously among  those  members  and  institutions,  by 
which  they  and  the  public  at  large  are  kept  fully 
informed  of  the  condition  and  progress  of  our 
leading  manufactures,  that  we  have  been  fortunate 
enough  to  be  favoured  with  the  recognition  of  the 


Prince  of  Wales,  who  honours  us  by  being  our 
President,  and  that  we  succeed  in  obtaining  in  the 
guidance  of  our  work  the  untiring  assistance  at 
the  Council  of  men  eminent  in  the  most  varied 
ways. 

With  respect  to  the  work  we  do,  some  of  our 
critics  say  that  we  occasionally,  indeed  not  unfre- 
quently,  occupy  ourselves  with  matters  which,  wide 
as  is  the  scope  of  the  Society’s  operations,  as 
stated  in  our  Charter,  cannot  be  brought  properly 
within  the  pale  of  Arts,  Manufactures,  or  Com- 
merce. For  instance,  the  Society  takes  up  Drill. 
They  say  if  drill  mean  a certain  textile  fabric 
commonly  used  for  male  garments,  well  and  good  ; 
if  it  mean  the  implement  for  making  holes,  either 
in  the  soil  or  in  metals,  equally  well  and  equally 
good ; but  if  it  mean,  as  in  truth  it  does,  the 
training  to  which  soldiers  are  subjected,  how,  by  any 
possibility,  can  that  drill  be  connected  with  arts, 
manufactures,  or  commerce?  What  have  “shoulder 
arms,”  to  do  with  arts  ? “ Eight  about  face,”  wdth 
manufactures,  or  “ quick  march,”  with  commerce? 
“Shoulder  arms”  suggests  hard  angularity,  and 
nothing  in  connection  with  arts,  or  art;  “Eight 
about  face  ” is  opposed  to  the  steady  and  forward 
progress  that  should  be  made  in  manufactures  ; 
and  “ Quick  march”  is  more  applicable  to  mere 
speculation,  than  to  the  sound  prosecution  and 
regular  progression  of  legitimate  commerce. 
Apparently  valid  objections  these,  but  see  how'  they 
disappear  before  the  explanation  given  by  the  advo- 
cates of  drill.  They  say,  to  have  excellent  manu- 
factures, you  must  have  excellent  workmen — you 
must  cultivate  not  only  their  minds,  but  also  their 
bodies.  You  want  manly  men,  men  whose  powers 
are  developed,  and  who  are  trained  to  apply  those 
developed  powers  in  the  best  manner.  An  ex- 
cellent means  to  this  end  is  in  early  life  to  give 
the  training  of  drill,  resulting  in  that  which  we 
all  know  as  a soldierly  bearing;  a lad  who  has  once 
acquired  this  will  hardly  evpr  in  after  life  entirely 
lose  it,  but  he  will  go  about  erect,  self-reliant,  and 
self-respecting,  and  for  the  whole  of  his  life  will 
be  a better  man  than  one  who,  undrilled,  slouches 
through  existence.  Should  the  critics  still  be  dis- 
satisfied, and  say  the  link  you  show  between  drill 
and  manufactures  is  too  slender,  the  argument  is 
more  ingenious  than  sound,  and  should  they  urg-:* 
that  public  bodies  ought  to  keep  more  rigidly  to 
the  undoubted  objects  for  which  they  were  incor- 
porated, the  supporters  of  drill  can  refer  to  a 
precedent  of  very  high  authority — a precedent 
which,  with  your  permission,  I will  quote  to  you. 
In  a certain  island,  the  latitude  of  which  I will 
not  state,  and  the  longitude  of  wEich  I 
cannot  state,  because  to  the  English  mind 
it  is  of  no  longitude,  there  were  established  in 
years  gone  by,  three  principal  Courts  of  law,  the 
names  of  which,  curiously  enough,  may  be  not  un- 
familiar to  you.  The  first  was  called  the  King’s 
Bench  ; it  took  cognisance  of  affairs  affecting  the 
dignity  and  peace  of  their  lord,  the  king.  The 
second  was  called  the  Court  of  Exchequer.  This 
Court  took  cognisance  of  all  matters  affecting  the 
king’s  revenue.  The  third  Court  w’as  called  the 
Common  Pleas,  and  it  took  cognisance  of  plaints 
between  subject  and  subject.  While  the  popula- 
tion was  scanty  and  rude,  business  transactions 
were  but  few,  and  the  Court  of  Common  Pleas  was 
the  least  occupied  of  the  three ; but,  as  time  went 
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on,  the  people  increased  in  number  and  in  wealth, 
and  became  more  civilised.  Offences  against  the 
king’s  peace,  and  frauds  upon  Jtiis  revenue,  happily 
for  the  public,  diminished  in  number,  while  busi- 
ness developed,  and,  as  a result,  transactions 
became  complicated,  and  plaints  between  sub- 
ject and  subject  grew  and  multiplied.  The 
Court  of  Common  Pleas  naturally  was  in  a 
-very  flourishing  condition,  and  those  connected 
w’ith  it  throve  upon  the  fees  paid  by  the  suitors  ; 
but  the  Courts  of  King’s  Bench  and  Exchequer, 
although  they  retained  their  dignity,  found  them- 
selves excluded  from  the  pecuniary  benefits  enjoyed 
by  the  Common  Pleas.  This  went  on  until  an 
ingenious  member  of  the  Court  of  Exchequer, 
prompted  by  necessity,  found  the  connecting  link 
by  which  that  Court  was  enabled,  of  course 
strictly  within  its  functions  of  guarding  the  king’s 
revenue,  to  take  cognisance  of  plaints  between 
subject  and  subject.  The  link  was  this.  Subject 
A should  pay  the  king  his  taxes,  but  if  subject 
B did  not  pay  to  A the  money  which  B owed  to 
him,  A obviously  would  not  be  likely  to  pay  the 
taxes  to  the  king,  thereupon,  quite  within  its  pro- 
vince of  course,  it  became  incumbent  on  the  Court 
of  Exchequer  to  ascertain  whether  B did  owe  A a 
sum  of  money,  and  thus  the  Court  of  Exchequer 
investigated  plaints  between  subject  and  subject. 
The  unhappy  King’s  Bench,  however,  was  still 
left  out  in  the  cold,  a cold  by  comparison 
all  the  more  disagreeable  to  bear  because  its  col- 
league, the  Court  of  Exchequer,  had  succeeded 
in  withdrawing  itself  into  a comfortable  shelter. 
At  length  the  genius  needful  to  supply 
the  connecting  link  for  the  Court  of  King’s 
Bench  was  found.  That  Court,  you  will  remember, 
took  cognisance  of  all  matters  affecting  the  king’s 
dignity  and  peace.  Said  the  ingenious  man  of  the 
Court  of  King’s  Bench,  I know  nothing  much 
more  likely  to  cause  a breach  of  the  peace  than  the 
refusal  to  pay  a just  debt.  If  B owes  A money, 
but  will  not  pay  A,  such  is  the  infirmity  of  human 
nature  that  A is  very  likely  to  cudgel  B at  the  first 
convenient  opportunity.  To  prevent  this  breach 
of  the  King’s  peace,  it  is  clearly  the  duty  of  the 
Court  of  King’s  Bench,  and  strictly  within  its 
functions,  of  course,  to  take  cognisance  of  the 
plaint  between  subject  A and  subject  B.  Whether 
this  tale  is  a strictly  true  one,  or  whether  it  has 
only  a foundation  of  truth,  and  that  as  regards  its 
details  the  I'^lander  from  whom  I received  it  w'as 
imposing  on  my  credulity,  I won’t  pretend  to  say, 
but  it  seemed  to  me  not  v.bolly  inapplicable  to  the 
subject  we  were  considering,  and  that  the  advocates 
in  the  Society  of  Arts  for  the  promotion  of  drill,  if 
they  can’t  convince  by  their  argument,  may,  at  all 
events,  crush  their  opponents  by  the  weight  of  the 
precedent  I have  just  quoted. 

Having  regard  to  the  undoubtedly  wide  scope 
afforded  us  by  our  Charter,  and  to  the  probable 
increase  of  that  width  by  ingenious  reasoning  and 
by  precedent  such  as  I have  cited,  you  can  well 
understand  that  there  are  very  few  subjects  indeed 
in  respect  of  which  a connection  with  the  purposes 
of  this  Society  may  not  be  traced,  or,  at  least, 
imagined  ; and  thus  it  is  that  your  Council  have  to 
exercise  great  di.scrimination  in  the  acceptance  or 
non-acceptance  of  the  various  suggestions  that  are 
made  to  it,  as  affording  proper  subjects  for  the 
action  of  the  Society.  Brown  would  have  all  our 


energies  devoted  to  the  obtaining  of  a soft  water 
supply  for  the  kingdom  at  large ; millions  of 
money  would  be  saved  in  soap,  and  millions  more 
in  tea.  J ones  is  convinced  that  water  supply  is 
indeed  the  only  fit  subject  for  the  Society,  but 
urges  that  the  water  must  be  hard  if  we  desire  to 
avoid  lead  poisoning— if  we  wish  for  a delicate  cup 
of  tea  instead  of  a dark  and  bitter  family  brew, 
and  above  all,  if  we  desire  to  see  the  rising  gene- 
ration furnished  with  bones,  and  are  not  content 
that  they  should  be  simply  cartilaginous  animals. 
Eobinson  believes  that  the  true  present  work  of  the 
Society  is  to  see  that  all  sewage  is  disposed  of  by 
irrigation  ; while  Smith,  although  agreeing  that 
the  disposal  of  the  sewage  is  the  only  true  work, 
is  clear  that  irrigation  is  but  another  name  for 
the  spread  of  disease,  and  that  salvation  lies  in  pre- 
cipitation. Others  would  have  the  Society  neglect 
everything  until  it  had  achieved  the  introduction 
' of  the  decimal  system,  and  of  the  French  metrical 
system  in  particular.  Government  must  come  to 
: the  rescue.  Decimals  must  be  obligatory.  They 
I would  have  no  half  measures  ; I beg  their  pardon, 

I no  nought  decimal  five  measures ; they  would 
! show  no  quarter — again  I err  from  the  right  way, 

I I mean,  of  course,  no  nought  decimal  two  five — to 
i those  who  dare  to  use  that  complex  term,  one- 
j third,  instead  of  the  simple  and  nearly  accurate 
' expression,  nought  decimal  three  three  three  and 
[ a little  dash  in  the  right-hand  corner ; still 
' less  would  they  forgive  those  who  employ, 
j in  describing  the  division  of  anything  into 
seven  equal  parts,  the  wholly  unintelligible  and 
! cumbrous  one-seventh,  instead  of  the  concise  and 
elegant  ('and  again  nearly  accurate)  nought 
decimal  one  four  two  eight  five  seven,  and  again 
the  little  dash  in  the  right-hand  corner.  The 
foregoing  are  but  instances — instances  of  demands 
which  may  come  froin  the  outside  public,  from 
the  members  of  the  Society,  or,  I speak  it 
with  reverence,  even  from  the  members  of  the 
Council  itself.  Probably  some  of  us  have  now, 
as  people  had  in  Mr.  Shandy’s  time,  our  little 
hobbies  on  which  we  would  fain  disport  our- 
selves ; but,  happily  for  the  Society,  we  are 
not  allowed  to  do  so,  unless  the  hobby  is 
prove  i to  be  discreet  and  trustworthy.  The  check 
to  our  vagaries  is  this  : our  Council,  as  I have  told 
3’ou,  is  composed  of  men  of  varied  pursuits,  the 
soldier,  the  legislator,  the  sailor,  the  engineer,  the 
chemist,  the  jjhysician,  the  Government  official, 
the  potter — emphatically  the  potter,  for  I allude 
to  our  friend  Mr.  Doulton,  to  whom  we  owe  a 
new  art  industry,  of  which  England  is  justly 
proud — and  many  others,  go  to  make  up  your 
Council.  And  though,  as  I have  said,  some  of 
these,  including,  it  may  be,  their  chairman,  have 
each  his  own  little  hobby,  in  the  sure-footedness  of 
which  he  implicitly  believes,  he  is  not  thereby 
rendered  incapable  of  perceiving  the  defects  in  his 
neighbour’s  favourite  steed.  All  banter  apart, 
your  Council  is  well  attended  by  men  of  divers 
qualifications,  and  no  plan  brought  before  that 
Council  is  made  the  subject  of  the  action  of  the 
Society,  unless  the  plan,  after  thorough  scrutiny, 
commends  itself  to  the  good  opinion  of  the 
majority.  Care  has  also  to  be  exercised  in  the 
1 acceptance  of  papers,  to  ensure  that  not  only 
shall  the  subjects  be  of  sufiicient  interest  in 
themselves,  but  that  they  are  free  from  any 
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suspicion  of  partisanship,  or  of  trade  puff.  In 
this  work,  as  indeed  in  all  other  matters,  the 
Council  are  greatly  aided  by  our  most  attentive 
and  careful  secretary,  Mr.  Trueman  Wood,  whose 
connection  with  this  Society,  first  as  assistant 
secretary  to  our  late  and  valued  friend  Mr.  Le 
Neve  Foster,  and  since  his  death,  as  secretary, 
has  now  subsisted  for  eight  years.  On  the 
whole,  looking  at  the  innumerable  temptations 
there  are  to  stray,  I think  the  Society  is  to  be 
congratulated  on  having  kept  very  fairly  within 
its  proper  boundaries,  and  I know  I am  safe 
in  assuring  you  that  no  pains  will  be  spared  by 
your  Council,  nor  will  any  amount  of  time  and 
attention  be  grudged  to  ensure  that  good  and 
useful  work  shall  continue  to  be  done. 

Thus  far,  I have  been  reviewing  some  of  the 
past  action  of  the  Society,  and,  in  doing  so,  I have 
have  had  of  necessity  to  bring  to  my  own  recollec- 
tion the  nature  of  many  propositions  laid  before  the 
Council  by  ardent  persons,  but  properly  rejected  as 
being  visionary,  or  as  not  within  our  true  functions. 
And  such  recollections  have  tempted  me  here  and 
there  to  stray  too  far  from  the  sedateness  that  has 
characterised,  and  that  some  of  you  will  think 
ought  always  to  characterise,  the  annual  address. 
I fear  it  will  be  said  that  if  there  be  some  grains  of 
valuable  truth  to  be  found  in  that  which  I have  laid 
before  you,  these  grains  are  very  deeply  concealed 
beneath  the  husk,  not  to  say  chaff,  with  which 
they  are  intermingled  and  overlaid.  In  considering, 
however,  the  future  work  of  the  Society  which  I 
am  now  about  to  do,  I find  no  temptation  thus 
to  stray  from  strict  decorum,  because  I feel  that 
to  that  future  work  we  ought  to  devote  our  best 
efforts  and  most  grave  attention,  and  because  I 
have  to  bring  before  your  notice  much  that  is 
painful  and  humiliating. 

However  laudable  are  those  efforts  of  the  Society 
for  the  promotion  of  subjects  which  have  not  an 
immediate,  but  only  a remote  bearing  on  the 
welfare  of  Arts,  Manufactures,  and  Commerce,  I, 
for  one,  am  better  pleased  when  I find  we  are 
occupied  with  subjects  which  do  undoubtedly 
directly  and  obviously  bear  upon  that  welfare ; 
and  I am  sorry  to  say  that  there  is  an  ample  field 
for  such  occupation  in  the  present  condition  of 
our  manufactures. 

Many  of  you  have,  no  doubt,  read  the  address 
delivered  at  the  summer  meeting  of  the  Mechanical 
Engineers  by  the  President,  Mr.  E.  A.  Cowper. 
In  that  address,  Mr.  Cowper  gives  instances  of 
the  way  in  which  foreigners  not  only  compete, 
and  rival  the  manufacturers  of  this  country,  but 
surpass  them  and  outstrip  them,  and  it  is  to  this 
question  I desire  now  to  direct  our  thought.  I 
am  aware  this  is  not  a pleasant  subject.  I should 
have  been  glad  indeed,  if,  on  the  first  night  of  our 
Session,  I could  have  followed  many  of  my  pre- 
decessors, by  talking  to  you  of  progress  and  of 
success.  Depend  upon  it,  it  is  more  agreeable  to 
the  occupant  of  this  chair  to  prophesy  pleasant 
things,  than  it  is  to  prophesy  evil  things,  but, 
nevertheless,  there  can  be  no  doubt  which  of  these 
two  courses  is  that  of  duty,  and  that  course,  and 
not  the  other,  is  the  one  that  must  be  followed. 

With  respect  to  this  question  of  being  beaten  by 
our  rivals,  very  varying  feelings  are  excited  as  we 
consider  the  circumstances  attendant  upon  our  de- 
feat in  each  particular  case ; for  instance,  we  do  not 


even  regret  that  an  industry,  which  is  an  exotic, 
and  not  natural  to  the  country,  fails  us,  and  re- 
verts to  its  more  proper  home.  As  an  extreme 
example,  it  is  recorded  that,  long  ago,  it  is  true, 
wine  was  made  from  a vineyard  on  Tower-hill.  No 
one,  I presume,  seriously  laments  that  efforts  have 
not  been  made  to  continue  such  an  industry  as  this 
in  England.  We  are  well  content  that  it  should 
depart  to  countries  possessing  a more  genial  climate 
than  that  in  which  we  live. 

We  do  regret,  and  complain,  but  we  do  not 
feel  ashamed,  when  an  industry,  properly  within 
our  province,  is  caused  to  wither  by  the  mis- 
taken action  of  the  Government  of  another 
country,  in  pampering  such  an  industry  within 
that  country  by  bounties  and  premiums,  asainst 
which  our  manufacturers  cannot  contend.  We  are 
not  ashamed  of  being  beaten  under  these  circum- 
stances, but  do  our  best  by  protest,  and,  by  all  means 
short  of  a retaliative  duty,  to  put  a stop  to  so  mis- 
chievous a procedure.  But  we  lament,  and  that 
with  a mixture  of  shame,  when  we  find  that,  in  the 
absence  of  any  such  adverse  influence  as  that  arising 
from  bounties  in  foreign  countries,  industries  which 
are  thoroughly  adapted  to  the  climate  and  the  soil, 
and,  worse  than  this,  industries  which  should,  from 
our  natural  advantages,  be  specially  our  own,  are 
carried  on  in  foreign  countries  in  a manner 
not  only  to  rival  us  in  these  countries  themselves, 
and  in  the  markets  abroad,  but  so  as  actually  to 
successfully  compete  with  us  on  our  own  shores. 
Surely  in  iron  and  in  steel  manufacture,  intimately 
connected  as  the  success  of  these  manufactures  is 
with  the  cheapness  of  fuel,  we  ought  to  be  able  to 
defy  competition  in  any  open  market,  and  yet 
we  know  that  large  quantities  of  girder  iron  are 
habituallyimported  into  this  country  from  Belgium. 
This  importation  of  iron  from  Belgium  is  but  one 
instance ; it  is,  I regret  to  say,  by  no  means  a 
solitary  one.  Surely  there  must  be  something 
wrong  in  our  conduct  of  manufacture,  when 
such  a state  of  things  can  exist,  and  I believe  the 
Society  of  Arts  will  do  well  to  endeavour  te 
ascertain  what  this  something  wrong  is,  and 
having  ascertained,  it  will  do  well  to  set  itself  to 
endeavour  to  find  a remedy  for  the  wrong. 

I will  not  venture  to  predict  what  would  be 
the  result  of  investigation  into  the  causes  of  this 
condition  of  things,  but  one  can  imagine  we 
shall  find  higher  rates  of  wages  operating  in 
some  cases,  but  certainly  not  operating  in  those 
instances  where  we  are  beaten  out  of  our  own 
markets  by  American  manufacturers,  for  in  that 
country,  undoubtedly,  wages  are  higher,  as  a rule, 
than  they  are  with  us,  and  there  are  three 
thousand  miles  of  transport  needed  to  bring  the 
manufactured  article  to  our  doors.  We  shall  find, 
it  may  be,  that  many  of  our  industries  are  carried 
on  according  to  the  old  traditions,  traditions  of 
practices  which  were  the  best  known  in  the  days 
when  they  were  first  employed,  but  which,  under 
the  teaching  of  science  in  other  countries,  have 
been  abandoned  as  obsolete,  while  they  are  retained 
by  ourselves.  We  may  find,  paradoxical  as  it  ap- 
pears, that  the  fact  of  our  having  been  engaged  in 
any  particular  manufacture  for  many  years 
obstructs  our  readily  adopting  the  most  improved 
formsof  carryingonthatmanufacture,  and  obstructs 
it,  for  I am  again  about  to  quote  myself,  in  a way 
that  I pointed  out  when  speaking  on  the  question 
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of  Patent -laws.  Let  me  state  it  to  j’ou.  Imagine 
a manufacture  demanding  a very  heavy  invest- 
ment of  capital  in  plant,  and  imagine  that  invest- 
ment made  a quarter  of  a century  ago  by  the 
acquisition  of  plant  which  was  the  best  then 
known.  Then  assume  that  some  other  country  has 
recently  taken  to  the  particular  manufacture,  and 
has  done  so  with  the  benefit  of  all  the  experience 
gained  in  our  country  and  e’sewhere,  and  with  the 
ability,  therefore,  to  adopt  only  that  which  is 
Icnown  to  be  good,  and  to  reject  that  which  was 
wrong  and  has  become  obsolete.  Such  a manu- 
-faeture  newly  started  in  a country  gives,  therefore, 
to  those  who  pursue  it,  the  advantage  of  expending 
their  capital  upon  the  newest  and  best  plant  by 
which  to  carry  on  the  manufacture,  and  upon  that 
plant  alone,  while  those  who  have  carried  it  on  for 
years  in  our  own  country  cannot  put  themselves  on  a 
par  to  compete  with  their  new  rivals,  unless 
they  are  prepared  to  abandon  the  whole  of 
the  capital  which  has  been  embarked  in  plant, 
which  must  become  obsolete,  if  the  new  pro- 
•cesses  are  to  be  adopted.  This  is  a serious 
sacrifice  to  face  ; few  have  the  means  to  effectually 
face  it,  and  those  who  have,  very  naturally  feel 
disposed  rather  to  retire  from  an  industry  which, 
for  its  successful  pursuit,  requires  to  be  in  effect 
begun  anew,  and  even  to  be  learnt  anew,  than  to 
invest  their  savings  in  the  necessary  plant  for  this 
new  mauufacture. 

It  may  be  there  will  be  found,  and  I fear  there 
will  be  found,  but  I do  trust  in  only  a few 
instances,  that  we  have  lost  command  of  foreign 
markets,  and  even  of  our  own  markets,  because 
in  these  instances  the  manufactures  have  not  been 
honest.  There  was  a time,  when  travelling  on  the 
'Continent,  one  was  proud  to  see  English  manu- 
factures put  forward  as  those  to  be  thoroughly 
trusted.  A foreigner  felt  that  if  he  bought  an  article 
of  EngUsh  make,  though  it  might  not  be  tasteful, 
at  all  events  it  would  be  what  it  purported  to  be, 
sound,  honest,  and  trustworthy.  I am  afraid  we 
oannot  now  say  so  of  all  that  is  exported  from 
•our  country,  or  that  is  offered  for  sale  within  it.  I 
do  hope  we  can  say  so  of  most  of  our  manu- 
factures, but  we  certainly  cannot  say  it  of  all. 
Eut  it  should  be  remembered  as  against  those  who  j 
oommit  this  grievous  wrong  of  casting  a slur  on  | 
the  character  of  any  of  our  industries  that  they  not  j 
•only  do  harm  to  the  particular  manufacture  with  ' 
which  they  are  connected,  but  they  do  harm  to 
the  character  of  the  whole  produce  of  the  nation. 
A man  who  has  been  trapped  into  buying  a bad 
English  product  of  one  kind,  is  not  at  the 
pains  to  ascertain  whether  the  badness  is  con- 
fined to  this  particular  manufacture,  and  in  all 
probability  he  has  not  the  means  of  ascertain- 
ing, but  he  says,  “ I bought  an  article  which 
came  from  America,  and  I found  it  good,  sound,  j 
and  trustworthy.  I bought  a similar  article  that 
came  from  England,  and  it  broke  in  fair  use,  and 
when  it  broke,  its  internal  rottenness  was  discovered.  | 
In  future,  not  only  with  regard  to  this  article,  but 
with  regard  to  others,  I shall  distrust  the  English 
make,  and  shall  prefer  the  American.” 

In  connection  with  this  most  painful  subject  of 
unfair  dealing,  to  my  mind,  there  is  nothing  more 
humiliating  than  the  confession  of  widespread  ' 
dishonesty  which  the  nation  bad  to  make  some  ‘ 
few  years  since,  when,  for  mere  self  preserva- 


tion, it  became  necessary  to  pass  an  Act  of  Par- 
liament, directing  the  appointment  of  public 
analysts.  The  passing  of  this  Act  was  a confes- 
sion that,  among  those  who  supply  food,  which 
is  to  support  life  and  to  preserve  the  health 
of  those  who  are  in  health,  and  worse  even  than 
this,  if  possible,  that  among  those  who  supply 
the  very  drugs  which  the  physician  prescribes  to 
restore  health  to  those  who  have  lost  it,  there  were 
to  be  found  numbers  who  made  the  food  and  the 
drugs  alike  the  subjects  of  fraud — fraud  that  did  not 
sto)'  short  at  the  mixing  with  the  food  or  with  the 
drugs  materials  which  were  inert,  and  which  did 
harm  by  diminishing  the  nourishing  or  the  curative 
power  of  that  which  was  purchased,  but  fraud 
which  extended  to  the  mingling,  in  some  instances, 
of  materials  which  were,  in  themselves,  actively 
unwholesome,  materials  which,  being  taken  with 
the  food,  converted  the  food  into  a source  of  disease, 
and  being  taken  as  curative  drugs,  converted  those 
drugs  into  positive  poisons. 

Is  it  not  too  much  to  be  feared  that,  in  some 
industries,  at  all  events,  that  reprehensible  conduct 
which  has  rendered  necessary  the  appointment  of 
public  analysts  to  protect  the  population  of  this 
country,  has  been  the  guide  of  certain  of  the  manu- 
facturers, and  has  thereby  caused  us  to  export  that 
which  is  a fraud  upon  the  foreign  buyer,  and  a 
discredit  and  an  injury  to  the  country  that  exports. 

I had  intended  to  refrain  from  instances,  but  I 
will  endeavour,  in  general  terms,  to  state  one 
which  relates  to  a very  large  industry.  It  appears 
that  in  a certain  manufacture  the  purchasers  pre- 
ferred to  buy  goods  that  were  dyed  in  one  stage  of 
the  process  rather  than  in  another,  as  the  goods 
thus  dyed  were  supposed  to  be  bettAU,  and  they 
naturally,  therefore,  commanded  a higher  price. 
The  finished  goods  bore  on  themselves  indications 
which  enabled  any  purchaser,  at  all  acquainted 
with  the  manufacture,  to  determine  at  a glance 
in  which  of  the  two  ways  the  article  offered  to  him 
had  been  dyed.  Then  came  the  deceit.  Means  were 
j adopted  by  which  the  ap)pearance  that  would  have 
been  presented,  but  for  these  means,  upon  the 
material  dyed  in  the  undesirable  way,  was  con- 
cealed, so  that  the  appearance  really  presented  was 
that  which  would  be  shown  by  the  manufacture 
when  dyed  in  the  desirable  way.  It  is  true  that 
experts  in  the  trade  can,  after  the  deceit  has  been 
employed,  distinguish  the  one  fabric  from  the 
other,  but  the  ordinary  buyer  living  abroad,  and  not 
suspecting  the  fraudulent  ingenuity  that  had  been 
I exercised  in  England,  and  seeing,  as  he  believes, 
j the  well-known  appearance  indicative  of  the 
I superior  mode  of  doming,  is  deceived,  and  pays  a 
' higher  price  than  he  would  have  paid  had  he  known 
i the  truth.  It  cannot  be  urged  in  explanation 
that  this  contrivance  was  resorted  to  because  the 
appearance  presented  by  the  one  fabric  when  in 
use  was  superior  to  that  presented  by  the  other. 
This  was  not  so,  as  the  part  of  the  fabric  that  was 
thus  treated  was  the  very  edge,  and  was  cut  off 
before  the  fabric  was  used. 

You  must  not  imagine  that  this  deception  was 
practised  by  a few,  or  to  a limited  extent.  So 
far  from  this  being  the  case,  it  became  worth 
while  to  invent  machines  to  supersede  the  handi- 
craft preparations  by  which  the  deception  had 
been  originally  practised,  and  these  machines  were 
patented.  I need  not  say  that  such  patents  are 
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voidable,  as  being  against  public  policy,  tbeir 
purpose  being  that  of  fraud.  I am  aware  I shall 
be  told  these  are  hard  remarks  to  make  upon  a 
practice  which  has  now  prevailed  for  years,  and  to 
such  an  extent  as  to  entitle  one  to  say — “It  is 
commonly  done.  Everybody  does  it.  "Wby,  there- 
fore, reproach  us  with  that  which  is  a custom  of 
the  trade?”  I answer,  “Because  it  is  a custom 
for  the  purpose  of  deceit.” 

With  respect  to  commerce,  I do  not  know  much 
about  the  way  in  which  it  is  carried  on,  but  I 
cannot  help  seeing  the  statements  which  appear 
in  the  public  press  from  time  to  time,  and  if  these 
are  well  founded,  and  that  they  are,  cannot,  I think, 
be  doubted,  looking  at  the  fact  that  they  are  not 
contradicted,  it  would  appear  that  commerce  is 
pursued,  in  certain  instances,  under  conditions 
which,  equally  with  those  of  the  manufactures  I 
have  been  condemning,  are  a fraud  and  a disgrace. 
I will  refer  you  to  an  extract  from  the  Times,  of 
only  three  weeks  ago.  It  runs  as  follows  : — 

“ Alleged  Codoiercial  Frauds. — At  the  meeting-  of 
the  Liverpool  Chamber  of  Commerce  yesterday,  a letter 
was  read  from  Messrs.  Alexander,  Sparrow,  and  Co., 
of  that  City,  stating  that  they  had  recently  been  asked 
to  declare  tin  plates,  shipped  to  Havannah  at  one-fifth 
their  true  weight.  The  letter  added,  ‘ We  are  now 
executing  an  order  for  a Birmingham  firm,  who  tell  us 
that  they  had  similar  instructions,  and,  as  they  have 
refused,  their  buyer  has  made  arrangements  for  all 
goods  they  supply  to  be  delivered  to  a house  here  which 
is  prepared  to  make  the  required  declaration.  We  were 
told  to-day  by  another  metal  firm  here,  that  they  have 
been  asked  to  declare  tin  plates  at  one -fourth  their 
true  weight.  Silks  are  packed  in  barrels  and  declared 
as  bottled  beer,  and  tin  plates,  packed  together  five  in  a 
box,  each  of  Icwt.,  are  declared  at  1 cwt.,  instead  of 
5 cwt. , and  those  shippers  and  those  steamship  agents, 
who  refuse  to  be  parties  to  this  sort  of  thing  lose  the 
business.’  Messrs.  Jevons  and  Co.,  write  in  reference 
to  the  proposed  conclusion  of  a commercial  treaty  with 
Spain ; — ‘We  are  extremely  pleased  to  hear  of  the  in- 
tention of  the  Grovemment,  beheving  that  the  high 
scale  of  duties  levied  upon  English  goods  in  Spanish 
ports  is  demoralising  to  all  concerned,  leading  to  false 
description  of  goods,  false  packing,  and  false  declara- 
tion of  weights.  It  is  no  secret  that  such  devices  for 
evading  the  duty  are  more  frequently  the  rule  than  the 
exception,  and  the  business,  as  a matter  of  course,  falls 
into  the  hands  of  those  houses  which  lend  themselves 
to  such  deception.’  ” 

The  shipowners  and  others  who  refuse  to 
accede  to  such  improper  demands  are  honest 
men,  and  the  consequence  is  that  they  lose  the 
business,  Avhich  goes  to  others  who  are  less 
scrupulous.  What  certainty  is  there  that,  after 
a time,  these  very  shipowners,  who  refuse  to 
undertake  such  business  now,  may  not  find  that 
if  they  continue  their  refusal  they  will  be  ruined, 
because,  unless  checked  by  prosecution  or  by 
public  opinion,  the  practice  will  go  on  until  it 
reaches  the  stage  when,  according  to  the  opinion 
of  trade,  it  becomes  legitimate.  Men  say,  ‘ ‘ It 
is  commonly  done.  Everybody  does  it.”  And 
when  once  that  phrase  can  be  applied  to  any 
wrongful  act,  no  matter  what,  it  salves  the  con- 
sciences of  those  who  practice  the  wrong,  and 
then  all  combat  on  the  part  of  the  honest  dealer 
becomes  practically  impossible. 

Eeferring  to  the  causes  of  our  being  distanced 
by  foreign  competition,  and  especially  by  American, 
it  may  be  that  investigation  will  show  that  a part 


of  our  defeat  is  due  to  the  way  in  which  we  receive 
and  deal  with  inventors  and  inventions. 

I hardly  like  to  approach  this  subject  at  all, 
because  on  previous  occasions  I have,  through  the 
kindness  of  the  Society,  been  allowed  to  occupy 
many  hours  of  their  time  in  putting  forward  my 
views  upon  it,  and  in  combatting  the  views  of 
others,  but  I am  nevertheless  tempted  to  ask  you 
to  bear  with  me  Avhile  I say  a few  words  upon  the 
question,  because  I most  earnestly  and  sincerely 
believe  in  its  importance  in  relation  to  manu- 
factures, and  because  I trust  there  is  to  be  gathered 
a hope  of  a change  for  the  better  in  public  opinion 
concerning  it.  From  a statement  appearing  in  the 
Times  of  the  12th  inst.,  there  is  good  reason  to  hope 
that  the  President  of  the  Board  of  Trade  is  himself 
desirous  of  an  improvement  in  the  laws.  The 
paragraph  is  as  follows  ; — 

“Mr.  Chamberlaix  axd  the  Patext  Laws. — A 
communication  on  this  subject  has  been  addressed  by  a 
gentleman  in  the  North  of  England  to  the  President  of 
the  Board  of  Trade,  whose  seci-etary,  in  his  reply, 
alluding  to  a recent  speech  of  Mr.  Chamberlain’s,  says  : 
— ‘ I am  desired  to  call  your  attention  to  the  fact  tliat 
he  (Mr.  Chamberlain)  was  not  in  a position  to  promise 
the  amendment  of  the  law,  as  the  possibility  of  d.jiug 
this  depends  upon  the  condition  of  public  business,  an<l 
upon  the  character  and  extent  of  the  ojjposition  with 
which  the  proposals  of  the  Government  may  be  met  in 
the  House  of  Commons.  Mr.  Chamberlain  hopes,  how- 
ever, that  time  may  be  found  before  long  for  the  con- 
sideration of  the  subject,  and,  as  far  as  his  personal 
opinion  goes,  it  is  strongly  in  favour  of  removing  or 
lessening  the  obstacles  which  now  interfere  with  and 
discourage  invention  in  this  coxmtry.” 

Before  any  real  good  can  be  attained  by  altering 
the  Patent-laws,  it  is  necessary  that  those  who  are 
charged  with  the  framing  of  the  alteration  should 
consider  the  question  of  patents  in  a totally  different 
light  from  that  in  which,  in  times  past,  and  nearly 
up  to  the  present  time,  that  question  has  been  con- 
sidered. Hitherto  the  framer  of  a Patent  Bill  was 
expected  to  prepare  it  on  the  supposition  that  on 
the  one  side  were  the  public,  and  on  the  other  the 
enemy  of  the  public,  the  inventor,  against  whom 
the  public,  by  the  ingenuity  of  the  framer  of  the 
Bill  were  to  be  protected.  I submit  the  true  spirit 
in  which  the  revision  of  the  Patent-laws  should  be 
approached  is  to  understand  that,  on  one  and 
the  same  side,  and  not  in  opposition,  are  the 
public  and  the  inventor,  and  that  the  object  of 
the  new  law  should  be  to  afford  that  protection 
to  both  which  would  result  in  benefit  to  the  public 
and  in  a fair  reward  to  the  inventor. 

The  popular  impression  is  (I  wish  I could  say 
“ was  ”)  that  directly  an  invention  connected 
with  an  industry  is  published,  all  engaged  in  that 
industry  would  use  the  invention,  and  thus  the 
manufacture,  and  through  it  the  population 
at  large,  would  benefit,  were  it  not  that  this 
benefit  is  delayed  for  fourteen  years  because  of 
the  patent  protection  given  to  the  inventor.  But 
the  truth  is,  that  so  far  from  manufacturers 
desiring  to  adopt  an  improvement,  they  would 
desire  nothing  better  than  that  their  manufacture 
should  have  reached  the  point  where  improvement 
is  impossible,  and  where  they  could  sit  down  and 
say,  “ we  are  up  to  the  very  acme  of  perfection  in  all 
our  plant  and  machinery,  and  in  our  knowledge  of 
the  business.  We  have  no  change  to  apprehend. 
We  can  carry  our  works  on  as  a set  trade,  and  we 
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need  not  fear  that  our  capital  embarked  in  plant 
and  msichinery  will  have  to  be  written  off,  and 

!•  that  further  capital  will  need  to  be  expended  in 
providing  fresh  plant  of  a different  character, 
the  use  of  which  we  shall  have  to  learn.” 
This  reluctance  to  adopt  inventions  is  the  fact. 
I do  not  complain  of  it ; it  is  human  nature. 
i(  There  is  nothing  dishonest  about  it.  To  combat 
I this  natural  disinclination  to  adopt  novel  im- 
provements, I know  of  no  means,  except 
the  giving  to  some  one  person,  the  patentee, 
a strong  interest.  As  a matter  of  fact,  it 

I commonly  requires  a patentee  to  devote  several 
years  of  his  time,  and  to  incur  a large 
expenditure  of  his  money,  before  he  can  suc- 
ceed in  getting  his  invention  into  commercial  use, 

(that  is — before  (as  has  been  somewhat  coarsely  but 
most  expressively  said),  the  inventor  can  succeed  in 
thrusting  the  invention  down  the  throats  of  the 
' manufacturers. 

I As  very  pertinent  to  this  subject,  I will  ask  you 
I to  read  a letter  from  Mr.  A.  Barff,  published  in  the 
' ■Journal  of  the  3rd  of  September  last.  Mr.  Barff 

I is  answering  the  letter  of  an  inquirer  as  to  why 
liquid  fuel  is  not  used  in  steam  vessels.  Mr.  Barff 
enters  very  fully  into  the  subject,  shows  the  success 
that  has  attended  the  trials,  shows  the  advantages 
I that  would  result  from  the  adoption,  and  then,  at 
* the  close  of  his  letter,  gives  his  reason  w'hy  the  liquid 
fuel  is  not  used ; and  this  reasoning  proves  that 
! Mr.  Barff’,  at  all  events,  is  aware  of  the  need  that 
I there  should  be  some  person  having  a strong 
interest  in  the  development  of  a new  system  or 
process,  for  he  says  (in  effect)  the  reason  why 
[ liquid  fuel  is  not  used  in  steamers  is  that,  having 
[ regard  to  the  length  of  time  during  which  the 
1 employment  of  such  fuel  has  been  under  public 
i experiment,  no  opening  for  a valid  patent 
1 remains,  and  thus  it  is  no  one’s  interest  to 
push  that  employment.  It  never  occurs  to  Mr. 
Barff  for  a moment  that  he  is  making  a state- 
ment opposed  to  the  popular,  but  erroneous  notion 
that  the  use  of  an  invention  is  checked  by  its 
t being  the  property  of  some  patentee;  on  the  con- 
i trary,  he  puts  forth  the  truth,  so  well-known 
by  those  who  have  studied  the  subject,  that 
where  an  invention  is  open  to  all,  no  one  cares  to 
touch  it.  I must  once  more  quote,  in  support  of 
Mr.  Barff,  the  witty  but  sound  statement  made 
by  Dr.  Siemens  in  this  room,  that  if  an  inven- 
tion were  found  lying  in  the  gutter,  it  would  be 
to  the  interest  of  the  public  that  some  person 
should  be  appointed  its  o^vner. 

These  facts,  as  regards  the  value  to  the  public  of 
I giving  the  inventor  an  interest  in  his  invention,  are 
I well  known  to  Dr.  Siemens,  to  Mr.  Barff,  to  myself, 

! and,  in  fact,  to  all  engaged  in  industrial  pursuits, 

, or  in  application  of  science  to  those  pursuits.  But 
I unhappily,  for  some  reason,  I know  not  what,  cer- 
I tainly  not  on  account  of  the  amount  of  litigation 
I in  connection  with  patents  (for  that  is  extremely 
email),  the  preparation  of  a Patent  Bill  is  not  left 
to  persons  who  are  w’ell  acquainted  with  those 
things,  but  is  left  to  some  high  legal  official  who,  if 
he  knows  anything  about  the  working  of  inventions 
at  all,  knows  of  them  only  in  their  exceptional  con- 
dition, that  of  litigation,  and  who  is  imbued  with 
the  old  idea  that  the  inventor  is  the  enemy  of 
the  public,  and  should  be  curbed  and  checked. 
Further,  this  mistaken  zeal  in  the  interest  of  the 


public  causes  our  Patent-laws  to  be  suspicious  of 
foreign  inventions.  I am  quite  clear  that,  in  the 
interests  of  our  industries,  we  should  do  all 
that  we  can  to  attract  foreign  invention  to  our 
country.  Depend  upon  it  that,  when  a foreign 
invention  is  a good  one,  we  have  to  elect  whether 
it  shall  be  introduced  and  worked  here,  or 
whether  we  will  quietly  sit  by  and  see  our 
industry  to  which  that  invention  relates  beaten  out 
of  the  field  by  the  importation  from  abroad  of 
superior  or  cheaper  articles  made  imder  the  inven- 
tion we  have  scouted. 

No  one  holds  the  law  and  its  high  officers  in 
greater  respect  than  I do,  but  I cannot  refrain 
from  expressing  my  earnest  desire  that  any  Patent 
Bill  which  is  brought  forward  may,  as  regards 
essentials,  be  prepared  by  those  who  know,  from 
practical  experience,  the  real  working  of  patents 
for  inventions,  and.  that  the  aid  of  the  lawyer 
should  only  be  solicited  to  take  care  that  those 
essentials  are  properly  set  forth.  If  a Bill  thus 
prepared  were  passed,  we  should,  I believe,  get 
rid  of  all  the  defects  which  now  disfigure  our 
Patent-law. 

I commenced  this  part  of  my  address,  by  saying 
that  it  would  contain  matter  which  demanded 
every  gravity  in  its  treatment,  and  matter  that 
was  not  of  a pleasant  character  to  listen  to,  and 
thus  far  I fear  I have  only  too  thoroughly  adhered 
to  my  statement.  Let  us  see,  however,  if  we 
cannot,  before  we  separate,  find  some  brighter 
prospect  to  regard.  Let  us  see  whether  it  may  not 
be  possible  for  this  Society  to  devote  itself  to  the 
cure  of  some  of  these  evils. 

As  regards  the  question  of  frauds,  I am  sure  the 
Council,  as  prudent  guardians  of  the  interests  of 
the  Society,  will  not  dare  to  advise  that  we  should 
emulate  the  conduct  of  the  Lancet,  the  proprietors 
of  which  journal,  in  years  gone  by,  fearlessly  ex- 
posed frauds  of  adulteration,  not  only  as  regards 
the  nature  of  the  adulteration,  but  as  regards  the 
names  of  those  who  were  guilty  of  the  misconduct. 
This,  as  I have  said,  is  a work  that  we  dare  not 
undertake ; but  it  appears  to  me  that  the  Society 
might  most  usefully  investigate  into  any  suspected 
industry,  to  ascertain  whether  there  are  any,  and 
if  so  what,  fraudulent  practices  carried  on  in  that 
industry ; that  they  might  then  obtain  samples  of 
the  true  and  of  the  false  products,  might  exhibit 
those  samples  side  by  side  in  these  rooms,  for  the 
inspection  of  all,  and  might,  in  their  Journal,  give 
such  descriptions  as  were  possible  by  word  and  by 
engraving,  so  as,  both  by  the  samples  exhibited  and 
by  the  descriptions  given,  to  instruct  the  purchaser 
and  to  enable  him  to  avoid  the  dishonest  produc- 
tion. This  was  what  I had  in  my  mind  when,  at 
an  earlier  part  of  the  address,  I said  that  it  was 
to  the  benefit  of  the  honest  producer  that  the  pur- 
chaser should  be  instructed  in  the  nature  of  the 
article  that  he  purchases. 

Where  the  outstripping  by  foreign  competitors 
arises  from  other  of  the  suggested  causes,  the 
Society,  it  seems  to  me,  may  also  do  useful  work. 
Why  should  it  not  put  itself  in  communication 
with  the  manufacturers  in  some  industry  which  is 
suffering  its  hold  on  foreign  markets,  and,  it  may 
be,  even  its  hold  upon  the  home  market,  to  be  in- 
terfered with  by  the  foreigner,  to  ascertain  from 
these  manufacturers  whether  the  competition 
against  them  is  succeeding  on  the  score  of 
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price,  or  on  that  of  quality,  or  on  the  score  of 
the  higher  knowledge  possessed,  or  the  better 
taste  displayed  abroad.  If  it  be  on  account  of 
price,  let  us  find  out  whether  the  disparity  arises 
principally  from  the  labour  question,  or  whether  it 
arises,  as  it  must  do  in  countries  where  labour  is 
dearer  than  in  ours,  from  the  use  of  improved  pro- 
cesses in  those  countries — processes  which  we  have 
failed  to  employ. 

Again,  where  we  find  that  the  cause  of  our  defeat 
really  does  lie  in  difference  of  wages,  let  us  see 
whether  it  be  not  possible  to  improve  the  application 
of  machinery  to  such  a point  as  shall  render  the 
wages  question  unimportant  compared  with  other 
considerations  which  may  be  in  our  favour. 

I have  sufficient  confidence  in  the  skill  and  ability, 
and  in  the  amount  of  capital  available  in  this 
country,  to  believe  it  needs  only  that  the  true 
causes  of  the  success  of  our  competitors  should  be 
discovered  to  make  us  effectually  bestir  ourselves 
to  restore  the  threatened  industry  to  its  former 
safe  position. 

If  we  find  the  superiority  of  the  foreigner  to  be 
due  to  the  judicious  encouragement  and  adoption 
of  invention,  then  I trust  that  matter  will  ere  long 
be  set  right  by  the  promulgation  of  new  Patent- 
laws,  framed  on  sound  principles. 

I have  hitherto  spoken  of  those  industries  wherein 
successful  competition  has  already  seriously  affected 
us.  But  there  are  others,  of  course  many  others, 
in  which  we  still  hold  our  own,  and  hold  it  well. 
Among  these  is  that  of  the  “ carrying  trade.”  No 
one  can  read  the  records  which  from  time  to  time 
appear  in  the  papers,  of  the  magnificent  steamers 
which  are  being  built,  and  year  by  year  are  increas- 
ing in  size  and  carrying  capacity,  without  feeling 
a sense  of  gratification,  that  cn  the  sea,  at  all 
events,  England  is  holding,  as  she  ought  to  hold, 
her  own.  You  will  have  noticed  that  these  steamers 
have  long  since  ceased  to  be  built  of  wood,  and 
that  iron  has  been  the  material  employed.  You 
will  also  have  noticed  that  now  gradually, 
although  very  gradually,  iron  is  being  superseded 
by  steel.  It  may  not  be  generally  known  to  you, 
but  it  is  the  fact  that  the  United  States  are  now 
producing  enormous  quantities  of  Bessemer  steel. 
The  Americans,  it  need  not  be  said,  are  hardy 
mariners,  they  are  daring  naval  architects,  and  it 
only  remains  for  them  to  have  money  a little 
cheaper  (and  it  is  becoming  cheaper  day  by 
day),  and  to  get  rid  of  some  of  their  own  re- 
strictive duties,  to  enable  them  to  apply  a 
portion  of  this  surplus  steel  to  the  building  of 
steamers  which  will  enter  into  competition  with 
our  own.  Depend  upon  it,  that  when  such  rival 
steamers  are  started,  every  invention  tending  to 
economical  management  and  working,  and  espe- 
cially, therefore,  to  the  saving  of  fuel,  will  be 
adopted  in  their  ships.  And  thus  it  behoves 
our  shipowners  and  merchants  (as  well  as  our 
manufacturers)  to  watch  all  improvements  as 
they  are  brought  forward,  to  adopt  them  if 
sound,  and  not  to  wait  until  the  adoption  is 
forced  on  them,  because  they  find  their  rivals  have 
already  used  the  improvements,  and  are  thereby 
enabled  to  obtain  a preference  in  the  ports  to 
which  they  trade. 

I suggested  it  might  be  found  that  a cause 
of  successful  competition  against  us  in  certain 
manufa^.tures,  arose  from  a want  of  knowledge 


or  from  a want  of  taste  in  those  engaged  in 
the  same  manufacture  in  our  own  country. 

I do  not  mean  the  mere  rule  of  thumb 
knowledge,  but  the  knowledge  of  the  scientific 
principles  involved ; and  upon  this  point,  although 
I feel  I have  trespassed  on  you  at  too  great  » 
length,  I will  ask  your  indulgence  for  a short  time- 
— a very  short  time.  I am  one  of  those  who  believe 
that  for  a manufacture  to  be  carried  on  successfully 
under  all  circumstances  of  change  which  may  arise, 
those  engaged  in  it,  the  principals,  managers,  fore- 
men, and  leading  workmen  should  have  a know- 
ledge of  the  scientitic  or  artistic  principles  involved 
in  the  carrying  on  of  that  manufacture.  The  Society 
of  Arts  has  long  entertained  these  opinions,  and 
is  to  be  commended  for  having,  in  furtherance  of 
them,  in  the  year  1872,  established  those  Techno- 
logical Examinations,  which  it  adopted  in  the 
absence  of  any  machinery  for  technical  teaching  to 
lead  persons  to  educate  themselves,  so  that  they 
might  come  forward  and  submit  to  an  examination 
by  competent  examiners,  and  thereby  prove  their 
fitness  for  the  position  that  they  occupy. 

These  examinations  were  continued  until  they 
became  a heavy  burden  upon  the  resources  of 
the  Society,  and  their  utility  having  been 
thoroughly  established,  they  were  in  the  con- 
dition in  which  the  Society  could  properly 
hand  them  over  to  any  other  body  competent  to- 
undertake  them.  As  most  of  you  are  aware, 
about  two  years  ago,  certain  of  the  Livery  Com- 
panies of  London  associated  themselves  together 
and  established  the  City  and  Guilds  of  London 
Institute  for  the  Advancement  of  Technical  Educa- 
tion. That  institute,  which  was  duly  incorporated  on 
the  9th  of  J aly  last,  has,  amongst  its  other  works, 
taken  over — now  for  two  years — the  Technological 
Examinations  of  the  Society  of  Arts.  In  the  outset, 
the  institute  was  aided  in  the  carrying  out  of  this- 
work,  by  the  counsels  of  your  Secretary,  Mr. 
Trueman  Wood.  The  result  of  the  two  years^ 
working,  has  been  of  the  most  gratifying  character.. 
In  1879,  there  were  in  all  202  candidates  examined 
in  7 industries,  of  whom  151  passed  in  some  one 
of  the  grades.  In  this  year  there  were  examina- 
tions in  as  many  as  24  industries,  and  in  these 
816  candidates  were  examined,  and  515  passed  in 
the  various  grades. 

The  City  and  Guilds  Institute  is  carrying  on-— 
I wont  detain  you  with  the  details  of  Avhat  it  is- 
doing — technical  instruction  in  many  other  ways. 
It  has  schools  of  applied  art  at  Kennington,  and 
applied  science  classes  at  Finsbury,  where  it  is 
preparing  to  erect  a building,  at  a cost  of  £20,000, 
to  afford  more  room  for  its  operations.  It  has 
contributed  towards  chairs  of  fine  art,  applied 
mechanism,  applied  chemistry  and  metallurgy,  in 
King’s  College,  and  in  the  University  College, 
London.  It  has  helped  the  Artisans’  Institute,  it  has 
helped  the  Society  for  the  Employment  of  Women, 
and  it  has  assisted  other  educational  bodies  in 
the  country.  Moreover,  it  has  obtained  a lease  of 
ground  for  999  years,  at  a nominal  rent,  from  her 
Majesty’s  Commissioners  of  1851,  on  which  there 
is  about  to  be  erected  a central  institution,  from  the 
designs  of  Mr.  Waterhouse,  the  eminent  architect. 

During  the  autumn  vacation,  I paid  a visit  to 
the  Polytechnic  Institution  at  Zurich,  established 
in  pursuance  of  a law  passed  in  1854.  I found 
there  a building  of  about  445  ft.  long  by 
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280  ft.  wide,  with  a central  court-yard.  I was 
told  that  this  building,  containing,  as  it  is  stated, 
about  2^  million  cubic  feet  of  availabl?  space,  had 
cost  (iucluding  two  small  detached  buildings) 
2,477,971  francs,  or  practically  £100,000  sterling. 
In  it  are  taught  between  900  and  1,000  students, 
among  whom  I found,  by  the  returns,  that  there 
is  the  large  proportion  of  349  from  countries  other 
than  Switzerland,  and  included  in  these  Great 
Britain  figures  for  5 students.  This  establishment 
is  kept  up  at  a cost  of  455,000  francs,  or  £18,200 
sterling  a year.  Of  the  revenue,  which  is  slightly 
in  excess  of  the  expenditure,  about£3,800  is  derived 
from  students’  fees,  at  100  francs  per  head  per 
annum  (except  in  certain  cases,  where  the  instruc- 
tion is  quite  gratuitous)  ; £J3,S00  comes  from 
the  State,  £800  from  the  Canton  of  Zurich  and 
from  the  town  of  Zurich,  and  about  £120  from 
sundry  receipts.  I felt,  I must  confess,  thoroughly 
ashamed  that  a comparatively  poor  country  like 
Switzerland,  having  a total  population,  according 
to  the  last  census,  of  considerably  less  than  three 
millions,  should  possess  an  institution  of  this 
magnitude,  while  in  England  it  is  difficult  to  point 
to  the  existence  of  any  such  institution  at  all,  and 
while,  twenty-five  years  after  the  example  was 
set  us  in  Switzerland,  we  are  about  to  establish 
in  London,  at  last,  a central  institution  which, 
whether  we  regard  the  magnitude  of  the  build- 
ing, the  number  of  scholars,  or  the  number  of 
subjects  to  be  taught,  will  represent  but  a fraction 
of  the  one  at  Zurich.  But,  nevertheless,  a small 
beginning  is  better  than  no  beginning  at  all.  I 
have  great  confidence  in  the  result  of  this 
attempt  on  the  part  of  the  City  and  Guilds  of 
London  Institute.  We  have  hard-working  men  on 
its  governing  body,  among  whom  are  to  be  found, 
I rejoice  to  say,  the  President  of  the  Royal  Society, 
the  President  of  the  Institution  of  Civil  Engineers, 
the  President  of  the  Chemical  Society,  and  the 
Chairman  of  the  Council  of  the  Society  of  Arts. 
Unhappily,  in  the  present  instance,  the  City  and 
Guilds  of  London  Institute  do  not  possess  in  this 
last-named  official  an  extra  adviser,  because  it  so 
happens  that  your  present  Chairman  of  Council  is 
also  the  Chairman  of  the  Executive  Committee  of 
the  City  and  Guilds  of  London  Institute.  In 
fact,  when  it  was  resolved  to  ask  the  advice 
and  assistance  of  the  Chairman  of  your  Council, 
Lord  Alfred  Churchill  was  in  office,  but  before  the 
City  and  Guilds  Institute  was  incorporated,  and 
had  got  into  actual  operation.  Lord  Alfred  Churchill 
ceased  to  reign,  and  I came  in  his  stead,  so  that 
the  City  and  Guilds  of  London  Institute  have  after 
all  proved  themselves  (as  was  to  be  expected) 
but  cockney  sportsmen,  for  they  have  shot  at  a 
pigeon  and  they  have  brought  down  a crow. 

I fear  I am  lapsing  into  that  unseemly  levity  in 
which  I indulged  in  the  early  part  of  this  evening ; 
and  on  that  ground,  even  if  not  on  the  ground  of 
the  lateness  of  the  hour  at  which  we  have  arrived, 
it  is  expedient  I should  bring  my  address  to  a con- 
clusion, and  I cannot  more  fitly  do  so  than  by 
thanking  you  for  the  attention  with  wffiich  you 
have  been  good  enough  to  listen  to  it,  and  by  once 
more  promising,  in  the  name  of  the  Council,  whose 
chairman  I have  the  honour  to  be,  that  every  effort 
shall  be  made  throughout  the  coming  session,  as 
it  has  been  made  in  times  past,  to  promote  the 
interests  of  the  Arts,  Manufactures,  and  Commerce 


of  Great  Britain,  and  thereby  to  promote  the 
interests  and  welfare  of  this  Society. 


Lord  Alfred  8.  Char  chill  proposed  a vote  of  thanks  to 
the  Chairman  for  his  excellent  address,  which  con- 
tained a most  luminous  statement  of  the  aims  and 
objects  of  the  Society ; and  he  thought  the  members 
must  congratulate  themselves  that  so  distinguished  a 
man  held  the  position  of  Chairman  of  Council. 

Mr.  W.  Botly,  in  seconding  the  motion,  remarked  on 
the  interesting  programme  prepared  for  the  coming 
Session,  and  aUuded  to  the  long  list  of  candidates  pro- 
posed for  election.  He  thought  they  might  all  help  in 
promoting  the  objects  of  the  Society  by  obtaining  new 
members  for  what  he  considered  one  of  the  most  in- 
structive institutions  in  existence. 

Sir  Antonio  Brady  supported  the  motion,  and,  as 
President  of  the  Inventors’  Institute,  expressed  his 
particular  approval  of  that  part  of  the  address  relating 
to  the  improvement  of  the  Patent-law. 

The  vote  was  carried  unanimously. 

The  Chairman  then  presented  the  following 
medals  and  prizes,  awarded  during  the  past  session: — 

The  Society’s  Silver  Medal: — 

To  Major-General  H.  Y.  D.  Scott,  C.B.,  F.R.S.,  for 
his  paper  on  “ Suggestions  for  dealing  with  the 
Sewage  of  London.” 

To  A.  J.  Ellis,  F.R  S.,  for  his  paper  on  “ The  History 
of  Musical  Pitch.” 

To  John  Spabxes,  for  his  paper  on  “ Recent  Advances 
in  the  Production  of  Lambeth  Art  Pottery.” 

To  Henry  B.  Wheatley,  F.S.A.,  for  his  paper  on 
“ The  History  and  Art  of  Bookbinding.” 

To  W.  Holman  Hunt,  for  his  paper  on  “ The  Present 
System  of  Obtaining  Materials  in  use  by  Artist 
Painters,  as  compared  with  that  of  the  Old  Masters.” 
To  Thomas  Fletcher,  for  his  paper  on  “Recent  Im- 
provements in  Gas  Furnaces  for  Domestic  and 
Laboratory  Purposes.” 

To  John  C.  Morton,  for  his  paper  on  “ The  Last  Forty 
Years  of  Agricultural  Experience.” 

To  Prof.  Heaton,  F.C.S.,  for  his  paper  on  “ Balmain’s 
Luminous  Paint.” 

To  Captain  Abney,  R.E.,  F.R.S.,  for  his  paper  on 
“ Recent  Advances  in  the  Science  of  Photography.” 
To  J.  W.  Wood,  for  his  Leak  Stopper  for  the  Protec- 
tion of  Ships  from  Sinking. 

His  Royal  Highness  the  Prince  Consort’s  Prize  of 
Twenty-five  Guineas,  to  William  Clarke  Hudson, 
aged  25,  of  the  Liverpool  Institute,  student,  who  has 
obtained  the  following  First  Class  Certificates  at  the 
Society’s  Examinations,  held  in  the  present  and  three 
preceding  years: — 

1877.  Book-keeping. 

, , Political  Economy,  with  the  Third  Prize. 

,,  English,  with  the  First  Prize. 

1878.  Clothing. 

,,  Health. 

,,  Cookery. 

, , Housekeeping,  with  the  First  Prize. 

1879.  French. 

1880.  Commercial  Geography  and  History. 

,,  Arithmetic. 

The  Council  Prize  (for  Female  Candidates)  of  Ten 
Guineas  : — To  Jannet  Lucy  Mungeam,  aged  37,  of  the 
Birkbeck  Institution,  no  occupation  stated,  who  has 
obtained  the  following  First  Class  Certificates  at  the 
Society’s  Examinations  during  the  specified  period  : — 

1878.  Clotliing,  with  the  First  Prize. 

1879.  Coimnercial  Geography  and  History. 

,,  Cookery,  with  the  second  Prize. 

1880.  Housekeeping  and  Thrift. 
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HISCELLANEOXTS. 


HOUSE-DRAINAGE  TESTS. 

The  Sanitary  Section  of  the  Society  of  Arts  have  had 
before  them  several  tests  for  house -drainage  work  pro- 
posed by  specialists.  The  methods  employed  by  Messrs. 
Eassie,  Rogers  Field,  and  Griffith  are  set  forth  in  the 
report  of  the  meeting  of  the  Section,  held  June  14, 
1880.  A report  from  the  Board  of  Health  of  Boston 
lias  'since  been  received,  which  gives  the  following 
-account  of  a mode  of  testing  house-drains,  which  has 
been  successfully  carried  out  in  that  city  : — 

“It  is  generally  known  that  leaky  house -drains 
are  commonly  detected  by  using  peppermint,  though 
just  how  this  is  done  is  not  so  thoroughly  understood. 
Peppermint  is  not  indispensable.  Any  of  the  volatile 
essential  oils  will  answer  as  well ; but,  from  its  cheap- 
ness, peppermint  is  usually  employed.  It  is  put  up  in 
small  vials  for  the  purpose,  one  vial  containing  sufficient 
to  test  one  line  of  pipe.  First,  remove  all  casing  there 
may  be  around  the  pipes  throughout  the  building. 
Stuff  tow,  rags,  or  any  convenient  article,  as  closely  as 
may  be  around  the  pipes  where  they  pass  from  one 
storey  to  another,  to  prevent  the  smeU  from  following 
the  pipe  upward.  If  possible  station  a person  on  every 
floor,  furnished  with  chalk  or  red  pencil,  to  mark  the 
actual  location  of  any  detected  smeU.  If  the  main  drain 
'(soil-pipe)  extends  through  the  roof,  station  the  operator 
at  that  point,  with  vial  and  two  pails  of  hot  water. 
-Everybody  being  in  position,  let  the  operator  pour  down 
the  peppermint,  and,  as  soon  after  as  possible,  both 
pails  of  water,  taking  care  not  to  spill  peppermint  on 
his  clothes  or  on  the  floor  or  roof.  The  observers  on 
'every  floor  should  now  try  to  detect  any  smell  they  may 
be  able  to,  and  mark  any  such  places  with  chalk,  so 
that  they  can  be  examined  in  detail  at  leisure.  This 
is  the  entire  operation.  The  person  on  the  roof  must  on 
no  account  for  at  least  ten  minutes  leave  his  position  ; 
for  he  will  surely  bring  the  smell  with  him  to  a 
greater  or  lesser  extent,  and  leaks  may  not  all  be 
detected  in  less  than  that  time.  If  the  soil-pipe  does  not 
extend  to  the  roof  as  it  should,  run  the  peppermint 
through  the  upper  water-closet  or  set  bowl.  If  there 
be  more  than  one  set  of  pipes,  and  the  first  is  found 
leaky,  they  must  be  tested  on  different  days,  one  at  a 
time,  as  it  is  impossible  to  get  all  the  smeU  out  of  a 
house  in  less  time.  The  cost  of  the  peppermint  is  two 
dollars  per  dozen  vials.  Length  of  time  required  to 
thoroughly  inspect  a budding,  from  one  to  five  hours, 
depending  on  the  complexity  of  the  pipe  arrangement.” 

It  is  stated  that  this  plan  has  been  adopted  for  testing 
the  drainage  of  some  of  the  health  resorts  in  the  United 
'States  ; and,  in  one  instance,  it  was  found  that  the  smeU 
of  peppermint  was  imparted  to  the  water  drunk  by  the 
guests. 


THE  SIMLA  EXHIBITION. 

The  Thirteenth  Annual  Exhibition  of  the  Simla  Fine 
Arts  Society  was  opened  by  the  Viceroy,  the  Marquis  of 
Ripon,  on  the  17th  of  September.  For  the  second 
time,  an  exhibition  of  native  and  industrial  art  manu- 
factures was  added  to  the  Exhibition  of  the  Fine  Arts 
Society.  In  his  remarks  on  declaring  the  Exhibition 
open,  his  ExceUency  said  that  nothing  was  easier  than 
to  destroy,  and  of  aU  things  art  could,  perhaps,  be  most 
oasUy  destroyed.  One  form  of  destruction  in  Europe 
was  sometimes  known  under  the  name  of  restoration. 
He  hoped  the  day  was  not  far  distant  when  the  ancient 
monuments  of  India  might  be  placed  under  such  control 


as  would  tend  to  preserve  them  intact  and  unmutilated 
to  future  ages.  There  was,  much  in  the  conditions 
of  modem  Ufe  which  tended  somewhat  to  separate  and 
keep  apart  the  European  and  native  in  this  country, 
somewhat  more  than  was  the  case  in  former  days.  The 
rapidity  of  communication,  the  weekly  mails,  the  fre- 
quent furloughs,  in  spite  of  their  advantages  and 
blessings,  all  tend  to  a certain  extent  in  that  direction, 
and  it  is,  therefore,  a great  satisfaction  to  feel  that  there 
are  other  circumstances  connected  with  our  time  which 
may  counteract  the  evil,  and  among  them  we  might  count 
that  greater  acquaintance  we  have  in  the  present  day 
with  the  history,  the  art,  the  jurisprudence  of  the  past, 
which  ought  to  help  us  to  know  better,  and  to  appre- 
ciate more  highly  the  native  civilisation  of  India,  to 
feel  how  ignorant  is  the  incKnation  to  disparage  it,  and 
that  it  is  upon  the  ancient  foundation  of  that  civilisa- 
tion alone  that  we  can  hope  to  erect,  firm  and  enduring, 
the  superstructure  of  that  wider  and  higher  life  which 
it  shoffid  be  the  great  aim  of  our  Government  to  foster 
and  advance. 


THE  NATIONAL  TRAINING  SCHOOL  FOR 
MUSIC. 

The  third  Report  of  the  Society’s  Committee  on  the 
National  Cultivation  of  Music,  deals  with  the  charter 
for  the  proposed  Royal  College  of  Music  so  far  as 
national  cultivation  of  music  is  concerned.  An  article 
on  this  subject  appeared  in  the  Times  on  November 
4th,  which  treats  of  the  necessity  for  a better  musical 
organisation  in  the  country,  and  recounts  the  difficulties 
of  obtaining  it.  The  Times  concludes  as  follows  : — 

“The  practical  management  of  the  Royal  College 
will  be  essentially  in  the  hands  of  a Council,  consisting 
of  the  president,  the  principal  and  the  vice -principal, 
and  30  ordinary  members,  a considerable  portion  of 
whom,  it  may  be  assumed,  will  be  amateurs.  In  this 
arrangement,  again,  a dangerous  concession  to  our 
inherent  hatred  of  centralisation  may  be  recognised. 
Without  wishing  in  the  least  to  imderrate  the  services 
of  members  of  the  Royal  Family  and  other  distinguished 
persons  whose  names  will  be  of  the  greatest  use  in  a 
social  sense,  we  may  point  out  that  not  much  serious 
business  can  be  expected  from  a large  and  miscellaneous 
body  of  gentlemen,  who  will  meet,  perhaps,  two  or 
three  times  in  each  term,  and  can  scarcely  be  expected 
to  be  acquainted  with  the  working  of  the  institution  in 
detail.  The  real  power  must,  in  the  natural  course  of 
events,  lie  with  a few  professional  members,  who  will, 
at  the  same  time,  be  screened  from  all  responsibility  by 
their  colleagues.  Whether  it  is  safe  to  place  such  trust 
even  in  the  most  trustworthy  persons  is  a matter  we 
need  not  here  discuss.  Certain  it  is  that  if  the  House 
of  Commons  is  to  be  asked  for  money,  it  will  want 
the  responsibility  of  a more  tangible  being  than  an 
ornamental  Council.” 

This  agrees  with  the  observations  of  the  Musical 
Committee.  The  successful  working  of  the  Art  system, 
instanced  by  numerous  witnesses  as  worthy  of  imita- 
tion, is  considered  to  show  the  nature  of  the  executive 
management  which  is  required  for  success. 


RIVER  FLOODS. 

The  following  letter  from  Mr.  C.  N.  Cresswell, 
appeared  in  the  Times,  of  the  IGthinst ; — 

“ Permit  me,  as  one  of  the  Executive  Committee  of 
the  last  Public  Health  Conference  at  the  Society  of 
Arts,  held  on  the  10th  of  June,  to  remind  you  that  the 
subjoined  resolution  in  reference  to  ‘ the  prevention  of 
floods  ’ was  unanimously  passed  at  that  Conference  by 
representative  men  from  all  parts  of  the  kingdom  : — 

“ ‘ This  Conference  is  further  of  opinion  that  such  re- 
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pre:>entative  County  Boards  should  he  instituted  with 
The  least  possible  delay,  aud  that  the  functions  intrusted 
to  them,  and  the  powers  conferred  upon  them,  should 
be  wide  and  full,  and  conceived  in  the  Tuew  of  enlarg- 
ing*, elevating,  and  re-imdgorating  the  principle  of 
local  self-government  in  this  country  ; and,  further,  it 
is  the  opinion  of  this  Conference  that  such  County 
Boards,  or  combinations  of  them,  in  preference  to  newly- 
constituted  authorities,  should  be  charged  with  the  con- 
servancy of  rivers,  including  the  prevention  of  floods, 
the  storage  of  water,  and  the  preservation  of  rivers 
from  pollution : and,  lastly,  that  such  Coiinty  Boards 
should  also  be  charged  with  the  appointment  of  county 
health  superintendents  in  each  county.’ 

“ This  resolution,  if  carried  into  effect  by  Parliament, 
offers  a solution  of  the  formidable  difficulties  submitted 
to  the  consideration  of  Mr.  Dodson  on  Thursday  last, 
by  the  Duke  of  Bedford  and  others.  Moreover,  it 
seems  to  be  forgotten  that  floods  no  longer  leave  a rich 
deposit  of  clay  and  other  detritus  upon  our  pastures, 
but,  in  too  many  cases,  a filthy  slime,  infected  with  the 
poisonous  refuse  of  towns  and  manufactories  along  the 
coxirse  of  our  rivers.  In  the  opinion  of  some  practical 
farmers,  this  is  one  of  the  causes  of  the  abnormal 
diseases  now  prevailing  among  our  flocks  and  herds, 
more  especially  among  store  cattle.  In  this  aspect  the 
question  becomes  one  of  tremendous  importance,  as 
affecting  the  agricultural  interests,  and  deserves  the 
immediate  attention  of  Parliament.” 


CORRESPONDENCE. 


PATENT  LAW. 

I have  the  pleasure  to  forward  herewith  a copy  I 
have  received  fur  the  Society  of  Arts,  of  the  volume 
recording  the  proceedings  of  the  “ Congres  de  la  Pro- 
prietc  Indu.>itrieUe,”  held  at  Paris  in  September,  1878, 
and  which  was  attended  by  delegates  from  the  Goveni- 
menta  of  Germany,  Spain,  the  United  States  of  America, 
Hungart',  Italy,  Luxembourg,  Norway,  Russia,  Sweden, 
and  Switzerland. 

It  maj’  be  convenient  that  I should  take  this  oppor- 
tunity of  making  a few  observations  as  to  resolutions 
arrived  at  by  the  Congress,  some  of  which  agree  more 
or  less  with  certain  of  the  resolutions  I had  the 
honour  of  submitting,  at  the  request  of  the  Council  of 
the  Society. 

The  subjects  enumerated  in  the  programme  included 
patents  for  inventions,  industrial  designs,  trade  marks. 
See.  The  action  taken  in  relation  to  each  subject  is  so 
fully  recorded  in  the  accompanying  volume,  that  it  will 
no  doubt  be  deemed  sufficient  if  I confine  my  remarks 
to  the  particular  branch  to  which  the  Society’s  resolu- 
tions had  reference,  viz.,  patents  for  inventions. 

It  will  be  recollected  that  Bills  for  the  consolidation 
■^irith  amendments  of  the  Patent-laws  of  the  United 
Kingdom  were  introduced  in  the  House  of  Lords  by  the 
late  Lord  Chancellor  in  187.3  and  1876,  and  in  the 
Hou.se  of  Commons  by  the  late  Attorney -General 
in  1877. 

Special  meetings  to  consider  the  Bill  of  1877  were 
held  by  the  Society  of  Arts  on  the  6th  and  9th  of  March 
in  that  year,  when  certain  resolutions  were  passed, 
which  will  be  found  in  the  Society’s  Journal  of  March 
16th,  1877.  These  were  the  resolutions  the  Council 
of  the  Society  submitted  to  the  Paris  Congress.  One 
of  them  (the  second)  had  reference  to  the  preliminary 
examinations  of  applications  for  letters  patent,  and  was 
as  follows,  viz.,  “That  no  adverse  report  of  an  examiner, 
even  with  a right  of  appeal,  ought  to  preclude  an 
applicant  from  obtaining  a patent  at  his  own  cost  and 
risk.  And  further,  that  reports  containing  opinions  of 


Patent -office  authorities  ought  not  to  be  made  public, 
but  that  opportunity  should  be  given  to  the  applicant 
of  amending  his  specification,  by  inserting  reference  to 
matters  discovered  by  the  authorities,  with  a definite 
statement  of  what  he  nevertheless  claims.” 

The  subject  of  preliminary  examination  gave  rise  to 
a long  and  animated  discussion,  and  was  dealt  with 
from  various  points  of  view.  The  advocates  of  such 
an  examination  pointed  out  the  large  number  of  sup- 
posed inventions  for  which  patents  were  taken  out,, 
and  which,  while  only  delusive,  and  injurious  to  the 
patentees,  were,  they  urged,  often  incumbrances  in  the- 
path  of  subsequent  inventors.  They  argued  that  a 
previous  examination  by  capable  experts  would  fre- 
quently prevent  these  patents  from  being  granted  at 
all.  Accordingly,  our  owm  Parliamentary  Committee 
of  1872,  the  Vienna  Congress  in  187-8,  and  the  German 
Reichstag  in  its  law  of  1877,  had  all  decided  in  favour 
of  an  examination.  On  the  other  hand,  it  was  forcibly 
urged  that  the  power  of  rejecting  untried  inventions 
for  supposed  want  of  novelty,  impractibility,  tririality, 
or  any  similar  reason,  wmuld  be  a most  dangerous 
weapon  to  put  into  the  hands  of  examiners,  however 
honest  and  capable  ; and  instances  w'ere  cited  of  inven- 
tions wdiich  were  condemned  by  the  highest  authorities,, 
on  one  or  other  of  these  groxmds,  and  wdiich  yet  proved 
to  be  most  valuable.  The  French  Patent -law,  like  our 
own,  does  not  provide  for  any  such  examination,  and  it 
seemed  possible  that  there  would  bo  a majority  of 
French  members  against  a minority  containing 
most  of  the  foreign  delegates.  However,  an 
almost  unanimous  vote  was  at  last  taken  in  favour 
of  a proposal  based  on  the  Society  of  Arts’  resolution 
already  referred  to,  and  designed  to  meet  both  sets  of 
advocates.  The  resolution,  as  passed,  may  be  freely 
translated  thus;  — “Patents  of  invention  should  be- 
granted  to  any  applicant  at  his  owm  risk’;  nevertheless,, 
it  is  desirable  that  the  applicant  should  receive  a pre- 
vious seci’et  opinion,  notably  on  the  question  of  novelty,, 
so  that  ho  may,  at  hia  option,  maintain,  modify,  or 
abandon  his  claim.” 

As  bearing  upon  compulsory  licenses,  the  following 
free  translation  of  a resolution  of  the  Congress  may  be 
given: — “A  patent  should,  during  the  whole  of  its 
term,  assure  to  the  inventor  or  his  representatives  the 
exclusive  right  to  work  the  invention,  and  not  a mere 
right  to  a royalty  to  be  paid  him  by  third  parties  work- 
ing the  invention.” 

As  respects  compulsory  working,  the  Congress  adopted 
a resolution  to  the  effect  that  “it  is  desirable  to  admit 
of  forfeiture  for  default  of  working  within  a term  to 
be  determined,  unless  the  patentee  justify  the  causes  of 
his  inaction.”  I may  perhaps  say,  speaking  from  ex- 
perience, that  this  resolution  strikes  me  as  most  ob- 
jectionable. 

The  Congress  expressed  the  opinion  that  “a  special 
office  of  indiistrial  property  should  be  established  in  each 
country'.  A central  depot  of  patents  of  invention,  trade- 
marks, and  industrial  designs  should  be  annexed  for  the 
purpose  of  communication  to  the  public.  Independently 
of  any  other  publications,  the  office  of  industrial  pro- 
perty should  cause  an  official  sheet  to  be  issued  periodi- 
cally.” 

As  respects  fees,  the  resolutions  of  the  Congress- 
may  be  stated  thus,  viz.  (1)  that  the  tax  on  patents 
should  be  periodical  and  annual ; (2)  that  it  should  b& 
progressive,  commencing  with  a moderate  initial  sum  ; 
(3)  that  it  should  only  be  demandable  in  the  course  of 
the  year ; (4)  that  forfeiture  by  reason  of  default  in  the 
payment  of  the  tax  should  not  be  pronounced,  except 
after  the  expiration  of  a certain  delay  after  it 
becomes  dne ; {b)  that  even  after  the  expiration 

of  this  delay,  it  should  be  open  to  the  patentee  to  justify 
the  reasons  of  his  having  been  prevented  from  pay- 
ing ; and  (6)  that  this  forfeiture  should  be  pro- 
nounced by  the  ordinary  tribunals,  and  not  by  the 
administration . 
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One  of  the  mcst  important  resolutions  passed  was  to 
the  effect  “ that  the  rights  acquired  by  patents  or  the 
registration  of  designs  and  trade  marks  in  different 
countries,  should  be  independent  of  each  other,  and  in 
mo  resj^ect  interdependent,  as  is  now  the  case  in  many 
countries.” 

It  would  be  almost  impossible  to  exaggerate  the  im- 
portance of  this  point,  especially  seeing  that  the  country 
heretofore  regarded  as  possessing  the  most  liberal  Patent- 
law,  viz.,  the  United  States  of  America,  seems  now  to  be 
straining  the  interdependent  theory  to  the  very  utmost 
•extent,  thereby  seriously  hampering  patentees,  without, 
so  far  as  I can  see,  any  adequate  gain  to  the  public. 

I think  it  will  be  found  the  resolutions  above  enume- 
rated are  those  which  deal  most  nearly  with  the  points 
aualagous  to  those  to  which  the  Society  of  Arts’  resolu- 
tions already  mentioned  had  reference. 

Before  separating,  the  Congress  appointed  a per- 
manent committee  to  continue  the  work  it  commenced. 
‘This  committee  is  composed  of  sections,  one  for  each 
of  the  countries  represented,  the  French  section  being 
the  executive  committee.  The  English  section  consists 
of  Admiral  Selwyn  (chairman).  Sir  W.  Thomson, 
F.P.S.,  Sir  Henry  Bessemer,  F.R.S.,  Mr.  Gorst,  Q,.C., 
M.P.,  Mr.  J.  G.  Alexander,  LL.B.  (hon  sec.),  and  my- 
self. Plnfortunatelv,  the  committee  recently  lost  a very 
active  member  in  Mr.  Olrick,  C.E.,  who  died  in  August 
last. 

Since  the  Congress,  the  permanent  committee  have 
occupied  themselves  in  forwarding  the  carrying  out  by 
'the  Governments  of  Europe  of  the  resolutions  of  the 
Congress,  and  with  this  object  the  French  section  of 
the  committee  entered  into  communication  with  their 
own  Government.  The  French  Government  having 
expressed  its  willingness  to  take  the  initiative  in  bring- 
ing about  some  measure  of  international  concert,  the 
French  section  prepared,  and  laid  before  it,  a proposal 
containing  those  resolutions  of  the  Congress  which 
seemed  capable  of  immediate  realisation  for  an 
international  convention  for  the  protection  of  patents, 
trade  marks,  and  designs  ; and  this  proposal  was  sent 
round  to  the  different  Governments  by  that  of  France, 
together  with  an  invitation  to  concur  in  an  international 
conference  for  the  purpose  of  settling  such  a convention. 
Several  Governments  have  expressed  their  willingness 
to  take  part  in  such  a conference,  and  I understand  it 
will  shortly  be  held. 

At  the  same  time,  the  French  section  of  the  com- 
mittee, desiring  to  complete  the  work  of  the  Congress 
with  regard  to  those  questions  which  it  had  been  unable 
to  enter  into,  prepared  and  sent  round  to  the  different 
national  sections  questionnaires  to  elicit  their  opinions  on 
these  points.  Two  such  questionnaires,  one  on  patents, 
.and  the  other  on  designs,  have  been  sent  round,  and 
answers  ha'v  e been  supplied  by,  at  any  rate,  the  greater 
part  of  the  sections.  W.  Lloyd  “VVise. 

7,  Whitehall-place,  London,  S.IV., 

October  30th,  1880. 


GENEEAL  NOTES. 

o- 

Fleuss’s  Diving  Apparatus. — Messrs.  Fleuss  and 
Buff  have  called  attention,  in  a letter  to  the  editor  of  the 
Times,  to  tlie  successful  use  of  Fleuss’s  Patent  Diving 
Apparatus,  in  that  part  of  the  Severn  tunnel  which  is 
now  inundated:  — “The  diver  has  succeeded  in  getting 
down  the  shaft,  some  200  ft.  deep,  and  then  going  a 
quarter  of  a mile  up  to  the  head  of  the  tunnel,  in  order  to 
close  up  the  door  so  that  the  pumps  might  be  enabled  to 
clear  the  water  out.  After  several  unsucessful  attempts 
with  the  ordinary  gear,  we  w'ere  applied  to  for  our  apparatus, 
and  this  was  tried  on  Thursday,  and  proved  a complete 
success,  the  diver  easily  accomplishing  what  had  become  an 
impossibility  with  the  ordinary  means  of  diving,  owing  to 
the  great  length  of  air  tube  necessarily  required.” 


The  Ilectric  Light.  — Satisfactory  progress  is  being 
made  in  London  and  Paris  with  the  Janiin  system  of  electric 
lighting.  Mr.  Bell,  the  representative  of  the  company  here, 
is  employed  in  fitting  up  an  extensive  plant  at  the  establi.sh- 
ment  of  Messrs.  Samuel  Bx’others,  to  roifiace  the  J ablochkolf 
lights  in  use  there  last  year.  The  machines  will  be  driven 
by  a 12-horse  power  silent  Otto  gas  engine,  which  will 
actuate  two  self-exciting  Gramme  machines  working  from 
four  to  sixteen  Jamin  lights  each,  and  which  vill  bo  employed 
to  feed  twenty  lamps,  unless  the  power  available  should  bo 
sufficient  for  the  whole  thirty-two  lanqxs.  The  speed  of  the 
Gramme  machines  will  be  1,600  revolutions  per  minute.  i 

During  some  recent  experiments  in  Paris,  a pair  of  Gramme  | 

machines,  exciter  and  distributor  separate,  and  of  the  type 
formerly  known  as  four-light  machines,  were  able  to  main- 
tain, when  driven  at  a speed  of  2,500  revolutions  per  minute, 
sixteen  Jamin  lights.  The  machines  had  been  slightly 
altered  by  M.  Jamin,  and  can  be  driven  at  3,000  revolutions 
per  minute  without  appreciably  heating  the  coil.  The  Royal 
Panorama  building  now  being  completed  in  Lcicester-squarc 
is  to  be  lighted  with  thirty  Jamin  lights.  —Engineering. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Moxday,  Nov.  22xd... SOCIETY  OF  ARTS,  John  - street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Prof.  A.  H. 
ChurcU,  “ Some  Points  of  Contact  between  the  Scientific 
and  Artistic  Aspects  of  Pottery  and  Poi’celain.” 
(Leettu’e  I.) 

Institute  of  Surveyors,  12,  Great  Geor!?e-street,  S-W., 

8 p.m.  Mr.  Francis  Tm-ner,  “The  Law  as  affecting 
Quantity-Surveyors . ’ ’ 

Royal  Geographical,  Lniver-sity  of  London.  Burlington- 
gardens,  W.,  8^  p.m.  Right  Hon.  Sir  II.  Bartle  E. 
Frere,  “ Temperate  South  Africa  considered  as  a Route 
to  the  Central  Equatorial  Region.” 

Medical,  11,  Chandos-street,  IV.,  8^  p.m. 

Tuesday,  Nov.  23rd... Medical  and  Chii-urgical,  53,  Bemers-street, 
Oxford-street,  AV.,  S.^-  p.m. 

Ciril  Engineers,  25,  Great  George-street,  AVestminster, 
S.AV.,  8 p.m.  1.  Mr.  J.  P.  Maxwell,  “New  Zealand 
Government  Railways.”  2.  J.  R.  Mos.se,  “Ceylon 
Government  Railways.” 

Anthropological  Institute,  4,  St.  Martin’ s-place,  AV.C., 
Sp  m. 

Royal  Colonial,  the  Grosvenor  Gallery  Library,  135,  New 
Bond-street,  AV.,  8 p.m.  Mr.  T.  B.  H.  Berkeley,  “ The 
Leeward  Islands.” 

AVednesday,  Nov.  24tii... SOCIETY  OF  ARTS,  John-.street, 
Adelphi,  AV.C.,  8 p.m.  Mr.  J.  Comjms  Carr,  “ The  In- 
fluence of  Barry  upon  English  Art.” 

Telegraph  Engineers, 25,  Great  George-.strect,  S.AV.,  8p.m. 
Mr.  J.  W.  Swan,  “A  System  of  Subdividing  the  Electric 
Light.” 

Royal  Society'  of  Literature,  4,  St.  IMartin’ s-place,  AV.C., 
8 p.m.  Mr.  F.  G.  Fleay,  “ The  Living  Key  to  English 
Spelling  Reform  now  found  in  History  and  Etymology.’  ’ 

Thursday,  Nov.  25th... Royal,  Burlington-house,  AV.,  8.3  p.m. 

Antiquaries,  Burlington-house,  AV.,  8j  p.m. 

Philosophical  Club,  Vfillis’s-rooms,  St.  James’s,  S.AY., 
62  p.m. 

Friday,  Nov.  26xH...Quekett  Microscopical  Club,  University 
College,  AV.C.,  8 p.m. 

Clinical,  53,  Bemers-street,  AV.,  82  p.m. 

Saturday,  Nov.  27th. ..Physical,  Science  Schools,  South  Kensing- 
ton, S.AV.,  3p.m.  1.  i)r.  J.  H.  Glad.stone,  “Refraction 
Equivalent.”  2.  Lieut.  1j.  Darwin,  “The Rate  of  Loss 
of  Light  from  Phosphorescent  Surfaces.”  3.  Air.  D.  H. 
Coffin,  “ Minor  Applications  of  Electro-AIotcrs.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.AV.,  3|  p.m. 


PRACTICAL  EXAMINATIONS  IN  VOCAL  AND 
INSTRUMENTAL  MUSIC. 

The  next  examination  at  the  Society’s  house 
will  be  held  during  the  week  commencing  January 
10th,  1881.  Particulars  will  be  forwarded  on  appli- 
cation to  the  Secretary,  Society  of  Arts,  John- 
street,  Adelphi.  No  names  can  be  received  after 
the  24th  December,  1880. 
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AU  communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.C. 


NOTICES. 


THE  PHOTOPHONE. 

Since  the  announcement  in  the  last  number  of 
the  Journal,  Professor  Graham  Bell,  who  happens 
to  he,  for  a short  time,  in  England,  has  agreed  to 
read  a paper  on  his  “Photophone”  before  the 
Society,  on  Wednesday,  1st  December,  in  place  of 
Mr.  W.  H.  Preece,  who  is  unable  to  read  his  paper 
on  that  day.  Mr.  F.  J.  Bramwell,  F.R.S.,  Chair- 
man of  the  Council,  will  preside.  For  the  con- 
venience of  those  members  who  wish  to  be  present, 
the  usual  rules  for  the  admission  of  members 
and  their  friends  will  be  suspended.  Admission  will 
be  by  ticket  only,  and  no  person,  whether  a mem- 
ber or  not,  can  be  admitted  wdthout  a ticket.  A 
sufficient  number  of  tickets  to  fill  the  room  will  be 
issued  to  applicants,  in  the  order  in  which  they 
apply.  Each  ticket  will  admit  one  person,  and  is 
transferable.  Not  more  than  a single  ticket  can 
be  issued  to  any  one  member.  Some  tickets  have 
already  been  issued,  but  it  is  hoped  that  all 
members  w'ho  apply  in  good  time  may  be  accom- 
modated; they  should,  however,  apply  at  once  to 
the  Secretary.  By  order, 

H.  Trueman  Wood,  Secretary. 


UNION  OF  INSTITUTIONS. 

The  following  Institution  has  been  received  into 
the  Union  since  the  last  announcement  : — 

Gloucester -house  School  Science  and  Art  Classes, 

I Dodington,  near  Sittingboume. 


i FOREIGN  AND  COLONIAL  SECTION. 

A meeting  of  Committee  of  this  Section  was 
held  on  Thursday,  19th  inst.,  at  4 p.m.  Present : 
— Sir  Rutherford  Alcock,  K.C.B.  (in  the  chair), 
Mr.  Andrew  Cassels,  Mr.  Hyde  Clarke,  Mr.  C. 
Pfoundes,  Mr.  Trelawney  Saunders,  Mr.  J.  A.  Youl, 
I w’ith  Mr.  H.  Trueman  Wood,  secretary,  and  Dr. 
R.  J.  Mann,  secretary  of  the  Section.  The  pro- 
gramme of  papers  to  be  read  during  the  present 
; Session  was  discussed  and  agreed  upon. 


CANTOE  LECTUEES. 

The  first  lecture  of  the  first  course  was  delivered 
on  Monday,  22nd  inst.,  by  Prof.  A.  H.  Church, 

: M.A.,  F.R.S.,  on  “Some  Points  of  Contact  between 


the  Scientific  and  Artistic  Aspects  of  Pottery  and 
Porcelain.”  The  lecturer  dealt  with  bricks,  tiles, 
terra-cotta,  basaltes,  and  un  glazed  earthenware  in 
general.  The  lectures  will  be  printed  in  the 
Journal  during  the  Christmas  recess. 


BAEEY’S  ‘‘VICTOES  OF  OLYMPIA.” 

With  the  present  number  of  the  Journal  is 
issued,  as  a supplement,  an  engraving  of  Barry’s 
picture  of  the  “ Victors  of  Olympia.”  The 
engraving  is  intended  to  illustrate  Mr.  Comyns 
Carr’s  paper  on  Barry,  and  is  reproduced  from  the 
woodcut  published  by  the  Art  Union  in  a series  of 
“Thirty  Pictures  by  Deceased  British  Artists, 
engraved  by  W.  J.  Linton.”  The  block  has  been 
kindly  lent  for  this  purpose  by  the  Council  of  the 
Art  Union.  A small  number  have  been  printed  on 
better  paper,  and  any  member  who  wishes  for  a 
copy  to  bind  with  the  Journal  can  have  one,  gratis, 
on  application,  or  a copy  will  be  posted  on  receipt 
of  one  shilling. 


PRACTICAL  EXAMINATIONS  IN  VOCAL  AND 
INSTRUMENTAL  MUSIC. 

The  next  examination  at  the  Society’s  house 
will  be  held  during  the  week  commencing  January 
10th,  1881.  Particulars  will  be  forwarded  on  appli- 
cation to  the  Secretary,  Society  of  Arts,  John- 
street,  Adelphi.  No  names  can  be  received  after 
the  24th  December,  1880. 


PROCEEDINGS  OF  THE  SOCIETY. 


SECOND  ORDINARY  MEETING. 

Wednesday,  November  24th,  1880  ; Sir  Henry 
Cole,  K.C.B. , Vice-President  of  the  Society,  in 
the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Brenchley,  Samuel,  Hunt  Bi'idge-house,  Matlock. 
Gassiot,  Charles,  Elmwood-house,  Upper  Tooting. 
Gundry,  Joseph  Pearkes,  the  Cottage,  Bridport, 
Dorsetshire. 

Jaques,  Leonard,  J.P.,  Wentbridge -house,  Pontefract, 
Yorkshire. 

Laxton,  Frederick,  Brighouse,  Yorkshire. 

Nix,  John  H.,  77,  Lombard-street,  E.C. 

Noel,  Hon.  Henry,  17,  Westbourne-terrace,  W. 
Northampton,  Marquis  of,  Castle  Ashby,  Northampton. 
Ormerod,  Thomas,  Woodfield,  Brighouse,  Yorkshire. 
Robertson.  Sir  D.  Brooke,  C.B.,  Athenaeum  Club,  S.W. 
Robertson,  J.  Murray,  Lower  Grove-house,  Roe- 
hampton. 

Seymour,  Major-General  W.  H.,  Travellers’  Club, 
Pall-maU,  S.W. 

Sheppard,  Samuel  Gurney,  31,  Oxford-square,  W. 
Simmons,  Charles  J.,  56,  Leverton-street,  Leighton- 
road,  N.W. 

Skaife,  John  Slade,  32,  Milner-square,  N. 

Slade,  Francis  William,  Eldon-pk.,  South  Norwood,  S.E. 
Volk,  Magnus,  40,  Preston-road,  Brighton. 

The  paper  read  was— 
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THE  INFLUENCE  OF  BAREY  UPON 
ENGLISH  AET. 

By  J.  Comyns  Carr. 

In  the  summer  of  the  year  1788,  a young  Irish 
artist  arrived  in  London,  bearing  a letter  of  intro- 
duction to  James  Barry.  At  that  time  Barry  had 
accomplished  the  great  work  of  his  life.  The 
pictures  which  hang  round  the  walls  of  this  room, 
and  which  are  justly  reckoned  as  the  highest  effort 
of  his  genius,  had  been  completed  in  1783.  In  the 
previous  year  he  had  been  appointed  professor  of 
painting  in  the  Eoyal  Academy,  and  his  exercise 
of  the  functions  of  this  office  had  not  yet  led  to 
the  series  of  unhappy  and  unfortunate  disputes 
which  terminated  at  last  in  his  expulsion.  Barry 
may,  therefore,  be  said  to  have  been  in  the  full 
enjoyment  of  his  fame.  The  youth  who  came 
to  seek  his  friendship  was,  on  the  contrary,  only 
just  entering  upon  his  career.  Martin  Archer 
Shee  was  destined  to  rise  to  the  highest  dignity  in 
his  profession.  Forty  years  later  he  became  presi- 
dent of  the  Eoyal  Academy ; and  the  courtly 
manner  in  which  he  discharged  the  duties  of  his 
position  tend,  perhaps,  as  much  as  his  purely 
artistic  gifts,  to  the  permanence  of  his  fame.  We 
may  assume  that  he  already  possessed  some  of 
those  essential  qualifications  for  success  which 
Barry  had  always  lacked.  Indeed,  his  biographer 
assures  us  that  even  at  this  early  age  the  young 
man’s  manners  were  regulated  by  “the  highest 
standard  of  social  propriety  which  the  circles  of 
Dublin  afforded,”  and  that  such  was  his  punctilious 
exactness  in  matters  pertaining  to  the  toilette,  that, 
in  common  with  most  of  the  men  of  fashion  of  his 
time,  he  passed  an  hour  every  day  under  the  care  of 
his  hairdresser.  It  is  impossible  to  conceive  of  a more 
striking  contrast  than  is  presented  between  this  ele- 
gant youth  and  the  morose  and  solitary  artist;  and  it 
is  easy  to  imagine  the  shock  which  such  a polished 
young  gentleman  must  have  experienced  on  his 
first  introduction  to  Barry  in  his  poor  and  lonely 
lodging.  Writing  home  to  his  brother  immediately 
afterffiis  visit,  Shee  preserves  for  us  this  lively  picture 
of  the  artist  and  his  surroundings.  “ Conceive,” 
he  says,  “ a little  ordinary  man,  not  in  the  most 
graceful  dishabille,  a dirty  shirt  without  any 
cravat,  his  neck  open,  and  a tolerable  length  of 
beard,  his  stockings,  not  of  the  purest  white  in  the 
world,  hanging  about  his  heels,  sitting  at  a small 
table  in  the  midst  of  this  artificial  confusion,  etching 
a plate  from  one  of  his  own  designs.”  And  of  the 
apartment  itself  he  continues  in  the  same  strain. 
“ The  floor,”  he  tells  us,  “ seemed  never  to  have 
experienced  the  luxury  of  an  application  of  soap 
and  water.  The  centre  of  it  was  covered  by  a 
carpet,  the  colour  of  which  might  once  have  been 
discoverable,  but,  from  its  intimate  connection  with 
dust  and  dirty  feet,  had  long  since  ceased  to  be 
distinguishable  from  the  more  exposed  part  of  the 
flooring.”  “ The  walls,”  he  adds,  “ were  perfectly 
concealed  by  an  innumerable  quantity  of  little 
statues,  busts,  and  old  pictures,  besides  casts  of 
legs,  arms,  skulls,  bones,  hands,  feet,  sketches, 
prints,  drawings,  palettes,  pencils,  colours,  can- 
vases, frames,  and  every  other  implement  calculated 
for  the  use  of  art,  disposed  in  all  the  confusion  and 
disorder  of  the  most  negligent  carelessness.” 

There  is  something  eminently  suggestive  in  the 
meeting  of  these  two  men : the  one  young  and 


confident,  gifted  with  the  social  qualities  that 
ensured  the  sympathy  of  the  world,  and  attached 
to  a branch  of  art  which  at  that  time  offered  the 
only  safe  road  to  wealth  and  fame ; the  other,  not 
yet  old  in  years,  it  is  true,  but  already  arrived  at 
the  limit  of  his  hope  and  ambition,  cursed  with  a 
nature  that  had  left  him  almost  without  friends  and 
wholly  without  patrons,  disappointed  in  the  pursuit 
of  a kind  of  art  that  was  strange  to  the  temper  of 
his  time,  yet  still  resolute  in  the  labour  he  had 
undertaken,  and  steadfast  to  the  last  in  the  faith 
with  which  he  had  entered  upon  his  career. 
Twenty  years  had  passed  since  Barry  himself 
had  come  , like  Shee,  to  try  his  fortunes  in  London, 
and  now,  although  he  had  still  many  years  to  live, 
his  career  was  practically  ended.  In  spite  of  the 
bright  hopes  of  the  lad  himself,  and  of  the  friends- 
who  had  recognised  and  encouraged  his  earlier 
efforts,  that  career  had  been  a failure.  I have  said 
he  was  just  then  in  the  full  enjoyment  of  his  fame, 
but,  in  truth,  he  never  really  won  the  sympathy  of 
his  generation,  and  his  fame  brought  with  it  but 
small  earthly  reward.  In  this  very  year  he  was- 
pleading with  the  Duke  of  Eichmond  for  a place 
in  the  Ordnance  Department,  in  order  that  ha 
might  find  ease  and  time  to  produce  something 
worthy  of  the  eighteenth  century.  He  was- 
straitened  in  circumstances,  and  embittered  by  the 
sense  of  his  isolation,  and  the  imperfect  recog- 
nition of  his  fellows.  But  this  was  not  all.  If 
Barry  had  only  missed  the  appreciation  of  his  time, 
it  would  be  indeed  a pleasant  task  for  us  of  a later 
day  to  review  the  hardships  of  his  life,  to  mark  the 
noble  aim  which  he  ever  kept  before  him,  to  recall 
his  extraordinary  resolution  and  self-denial,  and 
to  welcome  as  our  inheritance  the  great  results  he- 
achieved.  Unhappily,  however,  Barry’s  failure 
was  within  as  well  as  without.  The  embittered 
circumstances  of  his  life  have  for  us  an  extra  note 
of  pain,  for  the  reason  that  we  cannot  rate  at  the 
value  he  set  upon  them  the  works  that  he  spent 
his  strength  in  producing.  We  cannot  but  per- 
ceive, looking  back  after  this  lapse  of  time,  that 
between  the  grandeur  of  his  conceptions,  and  the 
shapes  in  which  they  were  expressed,  there  is  a 
gap  such  as  he  did  not  dream  of.  I do  not  mean 
to  deny  the  admirable  qualities  of  Barry’s  work,  I 
am  well  aware  of  the  difficulties  under  which  he 
laboured,  and  I am  anxious  to  recognise,  at  its  full 
value,  the  extraordinary  courage  with  which  he- 
imagined  and  carried  to  completion  the  most  ex- 
tended experiment  in  decorative  design  which  has; 
yet  been  produced  in  this  country.  That,  without- 
any  national  tradition  to  guide  him,  and  without 
the  encouragement  of  contemporary  examples,  he 
should  have  executed  the  vast  canvases  that  surround, 
us  to-night,  proves,  I think,  that  Barry  possessed 
real  power  as  well  as  a noble  ambition.  And  yet,, 
when  all  has  been  said  that  justice  demands,  there- 
must  still  remain,  I think,  a painful  conviction 
of  Barry’s  failure.  We  may  admit  that  he  was; 
not  rightly  understood  by  his  age,  but  we  must 
also  acknowledge  that  he  did  not  truly  under- 
stand the  kind  of  beauty  in  art  which  he  desired  to 
express.  Of  the  dead,  we  are  told,  we  should  say 
nothing  which  is  not  good.  It  is  a poor  saying,  for 
the  dead  of  all  men  most  sternly  reject  insincerity 
of  praise,  and  it  is  no  injustice  to  Barry’s  memory, 
to  distinguish  truly  the  inherent  limitation  of  his 
powers.  Eather  it  may  be  said,  that  the  sense  of 
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his  failure  gives  a peculiar  pathos  to  the  record  of 
his  career.  It  is  impossible  not  to  be  touched  by 
the  picture  of  this  man,  who,  from  boyhood,  had 
denied  himself  aU  luxury  and  relaxation;  who 
lived  upon  the  most  frugal  fare,  and  amid  the 
simplest  sm'roundings,  in  order  that  he  might  the 
better  carry  out  the  great  and  noble  designs  which 
he  entertained  for  the  advancement  of  our  English 
school.  And  our  sympathies  with  his  labour  and 
■with  his  fate  are  only  quickened  by  the  thought 
that,  to  some  extent,  he  laboured  in  vain  ; for  the 
failure  of  which  we  have  spoken  was,  in  a measure, 
independent  of  individual  -will  or  power.  If  we 
consider  carefully  Barry’s  position  in  the  history 
of  our  school,  wm  shall  see  that,  although  his  want 
of  success  was  partly  due  to  the  temper  of  the 
man  and  the  quality  of  his  genius,  yet  that  it 
was,  in  a deeper  and  truer  sense,  to  be  ascribed  to 
the  temper  of  his  time,  and  to  the  general  con- 
ditions under  which  painting  had  been  practised 
in  Europe.  Other  men  might  have  won  greater 
applause  and  a larger  share  of  popular  homage. 
No  \iian,  whatever  his  disposition,  could  have 
hoped,  at  that  time,  for  absolute  success  in  the 
realm  of  art  which  Barry  sought  to  inhabit;  and 
it  therefore  becomes  a question  of  peculiar  interest 
to  consider  what  there  was  in  the  spirit  of  the  age, 
and  in  the  general  condition  of  the  art,  to  shut  out 
the  members  of  our  English  school  from  the  highest 
triumphs  of  imaginative  design. 

For  the  causes  of  that  strange  isolation  in  which 
he  passed  his  life,  we  must  indeed  look  to  the  facts 
of  his  character.  Barry,  even  in  his  boyhood, 
showed  an  inclination  to  separate  himself  from  his 
fellows.  Bom  at  Cork,  in  the  year  1741,  he  was 
at  first  destined  for  his  father’s  business  of  a 
coasting  trader ; but  he  quickly  discovered  a talent 
for  design,  and  while  he  was  still  at  school,  he 
entered  upon  an  independent  course  of  study,  and 
rarely  mixed  in  the  ordinary  boyish  games  or  amuse- 
ments. AMiile  others  were  at  play,  he  would  steal 
off  to  his  room  and  set  to  work  with  his  pencil,  or 
busy  himself  in  the  reading  of  some  book  that  he 
had  borrowed  or  bought.  Ho  used  to  alarm  his 
mother  by  sitting  up  all  night  at  his  work,  and 
when  they  strove  to  force  him  to  rest,  he  would 
lock  his  door,  and  allow  no  one  to  enter  his 
room,  not  even  for  the  purpose  of  making 
up  his  bed.  When  he  w'as  scarcely  twenty, 

he  began  a picture  of  St.  Patrick  landing 
on  the  coast  of  Cashel,  and  with  this  first  trial  of 
his  strength  he  journeyed  to  Dublin,  where  he 
arrived  just  in  time  to  have  the  work  displayed  in 
the  exhibition  of  the  Society.  Here  it  attracted 
the  notice  of  Hr.  Burke,  and  thus  there  began, 
between  the  statesman  and  the  painter,  a friend- 
ship that  endured  for  many  years,  and  the  records 
of  which  offer  almost  the  only  means  we  possess  of 
following  the  after  course  of  Barry’s  career.  There 
is  something  wholly  delightful  in  the  earlier  re- 
lations of  these  two  men,  and  it  is  almost  pitiful  to 
note,  in  later  years,  how  Burke’s  protecting  kind- 
ness and  wise  anxiety  for  the  painter’s  future, 
grew,  by  degrees,  more  reticent  in  expression,  as 
the  fiercer  elements  of  Barry’s  character  developed, 
and  his  wayward  independence  of  temperament 
began  to  assert  itself.  With  Burke’s  family  Barry 
crossed  to  England,  and  mainly  through  Burke’s 
generosity,  he  was  enabled  soon  after  to  set  out 
for  Borne.  But  a little  before,  he  seems  to 


have  almost  despaired  of  ever  reaching  this 
long  desired  goal.  “ I am  still,”  he  writes 
to  a friend  in  Cork,  “ at  work  for  Mr.  Stewart, 
and  not  likely  to  think  of  anything  else,  God 
knows  how  long,  having  weaned  myself  as  much 
as  possible  from  the  thought  of  going  to  Italy, 
which  has  already  been  attended  with  too  much 
disappointment  and  vexation.”  Barry’s  letters, 
describing  the  experiences  of  his  journey  to  Borne, 
are  full  of  the  most  sincere  expressions  of  gratitude 
for  his  patron’s  kindness,  and  the  tone  of  Burke’s 
replies  proves  that  he  too  entertained  a real  affec- 
tion for  the  young  painter.  “ I love  you,  and  I 
esteem  you,”  he  writes,  “ and  I wish  your  welfare 
and  your  credit  as  much  as  any  man.”  To  pre- 
serve during  all  the  years  of  their  intercourse 
this  kindliness  of  feeling,  must  often  have  been  to 
Burke  a matter  of  difficulty  and  trial.  Not  that 
Barry  was  at  any  time  indifferent  to  the  value  of 
the  friendship  that  subsisted  between  them,  or 
disposed  to  underrate  the  great  benefits  which 
it  had  conferred  upon  him.  But  he  cculd  not, 
at  all  times,  govern  his  temper ; he  was  apt 
to  let  slight  and  trivial  disagreements  obscure 
the  memory  of  a noble  friendship,  so  that 
there  came  at  last  a time  when  Burke,  instead  of 
beginning  his  letters -with  the  familiar  words,  “My 
dear  Bat  ry,”  came  at  last  to  adopt  the  chilling  form 
of  “ presenting  his  compliments”  to  the  solitary 
artist.  But  in  these  earlier  days  Burke  shows  no 
sign  of  sensitiveness  in  his  own  person ; all  his  • 
anxiety  is  for  Barry’s  future,  and  for  the  evil  that 
he  will  bring  upon  himself,  unless  he  can  learn  to 
bear  with  his  fellow-men,  and  to  keep  his  mind  in 
tranquility  for  his  work.  Barry  had  already  made- 
himself  unpopular  with  the  artists  in  Borne,  by 
seeking,  with  too  much  candour,  to  expose  the 
tricks  and  frauds  of  the  dealers  in  antiquity  that 
haunted  the  city.  Beynolds,  who  took  a genuine 
interest  in  the  young  Irishman’s  career,  is  called 
in  to  give  advice.  Burke  adds  some  of  his  own 
to  the  same  effect.  The  wrathful  and  irascible 
student  is  warned  by  both  against  being  led 
away  from  his  own  concerns  by  the  malice 
and  envy  of  others.  He  is  advised  to  let 
these  pretty  tricksters  go  their  own  way  in- 
stead of  quarrelling  with  them.  “ There  is,” 
says  Burke,  “no  living  in  the  Avorld  upon  any 
other  terms.”  These  small  incidents  in  Barry’s 
sojourn  at  Borne  would  be  scarcely  worth  quoting, 
save  for  the  indication  they  afford  us  of  the  morbid 
element  in  his  character.  In  a letter  written 
during  the  latter  part  of  his  stay  abroad,  we  get 
the  first  hint  of  that  deep  strain  of  melancholy  and 
mistrust,  which  was  so  strangely  combined  with  his 
arrogance  andirritability . Speaking  of  his  approach- 
ing return,  he  writes  in  a desponding  fashion  of  the 
taste  of  his  countrymen.  “ Oh,  I could  bo  happy,” 
he  cries,  “ on  my  going  home  to  find  some  corner 
where  I could  sit  down  in  the  middle  of  my  studies, 
books,  and  casts  after  the  antique,  to  paint  this 
work  and  others  ; where  I might  have  models  of 
nature  when  necessary,  bread  and  soup,  and  a 
coat  to  cover  me.  I should  care  not  what  became 
of  my  work  when  it  was  done,  but  I reflect  with 
horror  upon  such  a fellow  as  I am,  and  with 
such  a kind  of  art  in  London,  with  house  rent  to  pay, 
duns  to  follow  me,  and  employers  to  look  for.” 
It  is  not  to  be  thought  that  such  an  utterance  as 
this  was  only  the  feeble  expression  of  youthful 
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enthusiasm.  His  whole  life  proved  that  Barry 
was  ready  and  willing  to  make  any  sacrifice  for 
his  art ; and  there  is  in  all  the  history  of  art  no 
more  notable  instance  of  absolute  devotion  to  an 
ideal,  a devotion  which,  in  regard  to  material 
concerns,  made  no  claim  upon  the  indulgence  or 
forbearance  of  others.  Those  who  came  in  con- 
tact with  Barry,  had  assuredly  much  to  bear 
from  his  perverse  and  ungovernable  disposition ; 
but  it  is  at  least  a noble  trait  in  his  character, 
that  he  duly  counted  the  cost  of  each  adventure 
he  was  to  make,  that  he  did  not  seek  to  shift 
his  burdens  on  to  other  shoulders,  and  that  the 
full  extent  of  his  failure  fell  chiefly  in  hardships 
inflicted  upon  himself.  At  the  time  that  he  under- 
took the  decoration  of  this  great  room  he  had,  so 
his  biographer  tells  us,  but  sixteen  shillings  in  his 
pocket;  and  during  the  execution  of  these  vast 
canvases,  he  was  constantly  compelled,  after  his 
day’s  work  was  done,  to  employ  himself  in  the 
evenings  on  drawings  and  etchings  for  the 
publishers.  Barry’s  arrangement  with  the  Society, 
as  you  are  doubtless  aware,  through  the  interest- 
ing account  of  these  transactions  lately  issued  by 
7/our  Secretary,  was  that  he  should  paint  these 
pictures  at  his  own  risk,  the  Society  only  under- 
taking to  provide  the  materials,  and  to  hand  over 
to  him  the  receipts  arising  from  their  public 
exhibition.  Barry  never  flinched  from  the  labour  ; 
but  he  must,  at  times,  have  looked  forward  with 
something  like  dismay  to  his  means  of  livelihood 
during  the  progress  of  the  work.  In  such  a mood 
it  must  have  been  that  he  penned  a letter  to  Sir 
George  Saville,  one  of  the  vice-presidents  of  the 
Society,  asking  that  gentleman  to  head  a sub- 
scription in  order  to  give  the  painter  command 
of  a hundred  pounds  a year.  There  is  no  record 
of  any  practical  issue  to  his  appeal,  but  to  me,  I 
confess,  there  is  a simple  dignity  in  this  letter, 
which  aptly  accords  with  the  proved  integrity  of 
the  man.  “My  request  and  wish,”  he  says,  “is 
that  you,  sir,  would  subscribe  £20  or  £10  your- 
self, and  prevail  with  such  of  the  Society  as  you 
think  proper  to  subscribe  also,  to  make  in  the 
whole  the  annual  sum  of  £100,  to  be  given  me 
monthly  or  quarterly,  as  the  work  goes  on.  I 
shall,  by  that  means,  be  enabled  to  give  myself  up 
entirely  to  it  until  it  be  finished,  which,  with  God’s 
blessing,  will  be  in  about  two  years ; and  then  the 
sum  of  £200,  which  I shall  have  received,  shall  be 
paid  back  to  you  and  to  those  other  public-spirited 
gentleman  who  lent  it  to  me.  If  the  exhibition 
produces  nothing,  or  that  the  Society  should 
neglect  to  make  one,  you  will  then  lose  your 
money  ; but  a public  work  will  be  completed,  and 
I shall  be  happy  ; as  the  opportunity  of  throwing 
myself  out  in  such  a work  will  be,  to  me,  a reward 
fully  sufficient.” 

This  frank  appeal  seems  to  me  wholly  worthy  of 
the  man,  and  of  the  generous  spirit  in  which  he 
had  undertaken  this  great  work  for  the  Society. 
That  he  was  partly  impelled  by  personal  ambition 
is,  no  doubt,  true  enough.  What  artist  is  there 
who  does  not  feel  and  acknowledge  the  desire  of 
fame  ? But  he  was  quite  as  powerfully  urged  to 
the  undertaking  by  a truly  noble  desire  to 
establish  in  the  English  school  a tradition  of 
monumental  design.  He  had  been  disgusted  and 
enraged  by  the  failure  in  the  previous  year  of  the 
.scheme  for  the  decoration  of  St.  Paul’s ; and  when 


Eeynolds  and  the  other  members  of  the  Academy 
declined  the  invitation  of  the  Society  to  decorate 
this  room,  he  came  forward  with  alacrity  and  took 
the  labour  altogether  upon  himself.  It  would  be 
easy  to  multiply  instances  bearing  witness  to 
the  finer  side  of  Barry’s  character ; but, 
alas ! it  was  not  always  easy  for  those  who 
were  his  contemporaries  to  do  justice  to  the 
grandeur  of  his  ideas.  His  most  generous  schemes, 
devised  for  the  advancement  of  English  art,  were  so 
complicated  by  the  violence  of  his  temper,  and  by 
an  ungenerous  mistrust  and  suspicion  of  his  fellows, 
that  we  are  not  to  be  surprised  if  he  sometimes, 
during  his  career,  received  less  than  his  due  share 
of  praise.  His  quarrel  with  the  Academy  brings 
prominently  before  us  both  the  best  and  worst 
sides  of  the  man’s  nature.  The  employment  of 
the  professorial  chair  for  personal  attacks  upon 
his  brother  Academicians  must  have  been  intoler- 
able to  them,  and  I can  understand  that  they 
should  justly  decide  to  deprive  him  of  his  office ; 
but  I do  not  understand,  nor  do  I think  any  just 
mind  can  now  defend,  the  course  which  they  took 
in  expelling  him  from  the  society.  I cannot 
forget,  for  my  own  part,  that  Barry  was  not 
merely  an  intemperate  lecturer,  but  that  he- 
was,  at  the  same  time,  an  enlijrhtened  ami 
persistent  advocate  of  reform.  He  incurred 

the  displeasure  of  the  Boyal  Academy,  not 
only  for  his  personal  arrogance,  but  because 
he  urged  upon  that  body  such  a large  and  liberal 
conception  of  their  duty  towards  the  public,  as  di(l 
then,  and  has  ever  since,  met  vn'th  stubborn  and 
dogged  resistance  from  themajority  of  its  members. 
The  present  is  not  the  fit  time  to  enter  upon  a 
question  of  this  magnitude,  but  so  much,  at  least, 
may  be  said,  that  if  the  Boyal  Academy  had 
followed  the  lines  of  policy  which  BaiTy  laid  down, 
it  would  now  be  occupying  a very  different  and 
a more  dignified  place  in  the  esteem  of  the  nation, 
and  of  the  general  body  of  artists.  We  cannot  con- 
ceive of  such  an  institution  as  Barry  contemjflated 
ever  claiming,  as  the  Academy  once  claimed,  to  be 
a private  society  independent  of  national  control. 

When  we  turn  from  Barry’s  character  to  Barry’s 
art,  we  get  upon  less  disputable  ground.  I shall 
not  attempt  to-night,  with  any  fullness  of  detail, 
either  to  expound  the  merits  or  to  mark  the 
defects  of  Barry’s  painting.  His  most  important 
work  hangs  before  your  eyes,  and  I scarcely 
think  it  likely  that  there  is  in  our  time  room 
for  much  dispute  as  to  the  intrinsic  value  of  the 
result.  Whatever  praise  may  now  be  accorded 
to  his  talent,  would  go  but  a little  way  towards 
satisfying  the  cBims  that  were  at  one  time  put 
forward  on  his  behalf.  His  indulgent  biographer 
contrasts  his  genius  with  that  of  Baphael,  not 
altogether  to  Baphael’s  advantage;  and  Barry 
himself,  I think,  believed  that  he  had  established 
a style  combining  the  noblest  qualities  of  the 
antique  with  the  chosen  excellence  of  the  greatest 
of  the  Italians.  Looking  back  with  that  cruel 
clearness  of  vision  which  comes  with  lapse  of  time,, 
we  can  perceive  the  absolute  insecurity  ' oh  these 
pretensions.  We  are  able  to  recognise  that  such  art 
as  this,  could  not,  in  its  nature,  be  a full  or  satisfy- 
ing expression  of  the  mind  of  its  epoch.  The 
failure,  as  we  have  already  observed,  was  - in  this 
sense  not  Barry’s  alone  ; as  he  was  among-  the 
first,  so  also  h-e  was  in  the  same  zsespaet- 
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greatest  of  those  who  laboured  in  vain.  But  the 
classical  sentiment  which  dominated  his  style, 
and  which  f>ervaded  all  the  art  of  the  eighteenth 
century^  which  strove  for  the  embodiment  of  im- 
aginative ideas,  was  in  two  ways  absolutely  fatal 
to  the  production  of  any  work  of  real  and  full 
vitality.  For  in  the  first  place,  be  it  remembered, 
that  the  conception  of  the  antique  world  which 
then  governed  men’s  minds  was  in  its  essence  a 
dead  and  paralysing  conception.  The  formula 
which  pedantic  criticism  and  the  fashion  of  the 
time  had  combined  to  force  upon  the  world 
was  such  as  by  no  ingenuity  could  be  made 
to  express  the  movement,  the  passion,  and 
the  variety  of  human  life.  Men  who  swore 
obedience  to  such  a straitened  ideal  were  com- 
pelled, even  against  their  will,  to  falter  in 
their  devotion  to  nature,  and  to  rigidly  exclude 
from  their  sympathies  the  feelings  and  sentiments 
of  their  age.  Even  a genius  so  true  and  so  refined 
as  Flaxman’s  could  not  wholly  escape  from  the 
mark  of  this  fashion.  He  was  so  far  restrained  by 
the  prevailing  spirit,  that  he  could  only  reconstruct 
the  classic  ideal  within  the  limits  of  a domestic 
'existence.  iSo  often  as  he  ventured  into  a wide 
realm,  so  often  do  his  works  bear  the  impress  of 
reverent  learning  rather  than  of  individual  power. 
He  could  not  express,  through  classic  forms,  the 
presence  of  the  modern  spirit ; he  had  not  the 
strength  which  could  forge  the  link  to  bind  the 
old  w'ith  the  new,  and  if  \ve  compare  his  transcript 
of  Greek  art  with  that  which  had  been  made  by 
the  masters  of  the  Renaissance,  we  shall  have  to 
confess  that,  although  it  boars  externally  the  marks 
of  a -greater  fidelity  to  the  past,  it  has  not  an  equal 
sympathy  to  attach  itself  to  the  realities  of  a 
prosiL*nt  world. 

iff  we  can  recognise  this  limitation  in  the  noblest 
sotfpture  of  the  time,  how  much  more  strongly 
nrxst  it  impress  itself  upon  the  j)roducts  of  an  art 
’V^iose  resources  imperatively  demand  vividness  of 
•2^‘Hlisation,  and  whose  effects  are  therefore  forced 
hnto  closer  comparison  with  the  facts  of  nature. 
'Painting,  of  all  the  many  forms  of  artistic  expres- 
sions, can  the  least  afford  to  accept  a convention 
which  seeks  to  exclude  fr^)m  its  views  the  energy 
and  passion  ef  .actual  life;  and,  in  yielding  to  such 
an  influence,  it  must  inevitably  take  refuge  in  the 
nerveless  grandeur  of  B.arry’s  colossal  style,  or 
sink  into  the  pretty  iK-sipidities  of  a Cipriani  or  a 
Kauffman,  But  this  devotion  to  a false  and 
limited  idea  of  antii^^ue  gr.ace  was  not  merely  a 
source  of  weakness  in-  itself ; it  served  no  less  to 
deprive  the  painters  of  the  f-ighteenth  century  of 
the  full  benefit  they  might  have  derived  from  the 
tea<!hmg  and  exarrrple  of  the  great  masters  of  the 
pa'it.  Ftrw  artiste  of  his  age  could  boast  of  a 
wider  and  more  generous  appreciation  of  Italian 
art  tham  was  possessed  by  Barry.  His  letters  from 
Rome.,  and  hk  notes  upon  the  paintings  and  sculp- 
ture in  Venice  an<i  Florence,  prove  that  he  under- 
stood, with  a justice  and  discrimination  that  were 
rar<  in  his  d»y,rthe  several  stages  in  the  advance- 
meaaft-of  the  art,  from  Giotto  to  Michael  Angelo. 
He  never  assuredly  made  a better  use  of  his  fiery 
and  impetuous  temper  than  when  he  boldly 
lectured  the  mniks  at  Milan  upon  their  folly  in 
painting  the  Last  Supper”  of  Leonardo; 
aard  tte  energy  of  his  discourse  on  that  occasion 
wt'uld,  J think,  almost  suffice  to  strike  terror  into 


the  heart  of  a modern  restorer.  But,  in  spite  of 
Barry’s  real  enthusiasm  for  the  painters  of 
the  Renaissance,  it  is  easy  to  perceive  that  he  was 
constantly  testing  their  work  by  reference  to  the 
standard  of  the  antique.  He  did  not  study  or 
accept  them,  in  the  sense  in  which  they  have  since 
been  studied  and  accepted,  as  the  instruments  of  a 
great  imaginative  impulse,  whose  individuality 
was  stamped  not  less  upon  the  method  than  upcj\ 
the  essence  of  their  art ; he  chose  rather  to  measwe, 
his  praise  of  their  genius  according  as  he  founds 
they  approached  in  their  work  to  the  correctness 
and  proportion  of  ancient  sculpture.  Such  a pro- 
cess of  investigation  could  not  be  expected  to  reach 
the  real  spirit  of  Italian  art.  It  was  conducted  by 
men  who  were  intellectually  already  pledged  to 
an  impoverished  ideal,  which  a pedantic  criticism 
had  chosen  to  graft  upon  antiquity,  and  who, 
therefore,  discovered  that  Raphael  and  Michael 
Angelo  had  little  to  teach,  which  could  not  be 
better  acquired  from  the  surviving  records  of  the 
art  of  Greece  and  Rome.  There  was,  indeed,  one 
man  in  England,  who  possessed  a keener  insight 
into  the  great  imaginative  design  of  Florence, 
and  better  understood  the  uses  of  its  ex- 
ample. The  genius  of  Blake  shot  a momentary, 
radiance  across  the  dull  sky,  which  others 
could  not  penetrate  at  all,  and  then  sank  down- 
ward, with  no  sure  footing  to  tread  the  earth.  He 
had  the  vision  which  showed  him  how  great  a thing 
painting  had  been  when  it  stood  as  the  mirror  of 
men’s  highest  imaginings,  and  he  was  quick  to 
perceive  the  extent  of  the  ch.ange  that  was  needed 
before  English  painting  could  hope  to  undertake 
this  difficult  duty.  But  he  must  be  judged  as  a 
seer  rather  than  as  an  artist,  for  he  had  no  strength 
sufficient  to  effect  the  revolution  he  so  ardently 
desired,  and  while  he  failed  through  lack  of 
practical  power,  others  who  were,  like  Barry,  more 
terfectly  equipped,  failed  no  less  from  the  lack,  of 
that  intensity  of  imagination  which  in  Blake  was 
developed  to  the  point  of  disease. 

The  defects  that  might  be  anticipated  from  this 
superstitious  devotion  to  classic  style,  with  its  con-, 
sequent  misapprehension  of  the  greatness  of  Italian 
design,  are  easily  traceable  in  the  works  of  Bax^ry. 
We  are  struck  at  once,  in  looking  at  his  pictures, 
with  the  want  of  individuality,  not  merely  in  the 
features  but  in  the  forms,  with  the  lack  of  passion 
and  character  in  the  faces,  with  the  absence  of  ex- 
j)ressive  energy  in  the  movement  of  the  limbs.  The 
action  is  either  tame  or  exaggerated  ; the  figures, 
even  where  the  scale  is  colossal,  are  wanting  in 
grandeur  and  dignity,  and,  at  first  sight,  these 
things  are  more  surprising,  seeing  that  there 
existed  at  this  time  another  kind  of  art  which 
would  specially  tend  to  the  development  of  the 
very  quahties  we  miss.  It  is  a remarkable 
phenomenon  that  the  efforts  of  men  like  Barry,  and 
West,  and  Hay  don,  were  contemporary  with  a series 
of  the  most  brilliant  triumphs  in  the  practice  of 
portraiture;  and  nothing  shows  more  conclusively 
the  insecure  basis  of  the  so-called  ideal  art  of  the 
period  than  its  rigid  and  determined  exclusion  of 
all  those  qualities  which  make  portraiture  interest- 
ing. The  comparison  of  two  men  like  Barry 
and  Reynolds  must  nov/  be  fatal  to  the  preten- 
sions of  the  former.  Nor  is  this  dependent 
merely  upon  difference  of  individual  genius. 
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Barry  attempted,  he  too  would  have  failed  in  a 
greater  or  less  degree,  and  it  remains  for  us  to 
consider,  as  one  of  the  most  interesting  problems 
connected  with  art  history,  in  what  manner  the 
gradual  progress  of  painting  in  England  and  in 
Europe  had  led  to  the  decay  of  imaginative  design, 
and  to  the  assured  supremacy  of  the  departments 
of  portrait,  landscape,  and  the  realistic  illustration 
of  contemporary  manners.  Looking  firstto  England, 
we  may  see  that  the  force  of  the  Reformation, 
whatever  may  have  been  the  gains  in  a spiritual 
sense,  had  unquestionably  the  effect  of  suddenly 
snapping  the  artistic  tradition.  It  is  not  to  be 
said  that,  even  under  more  fortunate  conditions, 
our  early  English  painters  could  ever,  by  their 
independent  effort,  have  enlarged  the  capabilities 
of  their  art  as  to  render  it  fit  to  compete  with  that 
of  other  nations,  but  it  is  nevertheless  true  that, 
up  to  the  time  of  the  Reformation,  English  painting 
had  a real  existence  ; and  if  we  go  back  to  a still 
earlier  date,  we  shall  discover  a period  when  the 
illuminated  works  of  English  MSS.  were  the  most 
perfect  in  Europe.  If,  then,  the  Reformation,  with 
the  Puritan  movement  by  which  it  was  followed,  had 
not  entirely  depressed  the  artistic  spirit,  the  suc- 
cessive revolutions  of  style,  which  were  deferred  till 
the  next  century,  might  have  inore  rapidly  com- 
pleted themselves,  and  the  English  school,  as  we 
now  know  it,  would  have  had  an  earlier  birth.  But, 
when  the  Reformation  came,  the  imaginative  im- 
pulse was  turned  into  a different  channel.  The 
force  of  the  Protestant  feeling  expended  itself  in 
denunciation  of  the  ornate  luxury  by  which  the 
earlier  ritual  had  been  surrounded,  and,  in  the 
condemnation  of  Romish  doctrine  and  practice,  it 
was  inevitable  that  all  the  outward  graces  of  life, 
and  the  arts  by  which  they  were  sustained,  should 
be  temporarily  discouraged.  Imagination,  escaping 
from  the  control  of  the  Church,  and  seeking  for 
itself  a freerrealm, became,  by  a strange  irony  of  fate, 
one  of  the  strongest  elements  of  opposition  to  the 
art  which,  of  all  others,  most  imperatively  needs 
imagination ; and  the  artist,  thus  deprived  of  the 
sympathies  of  those  who  led  the  new  movement  of 
ideas,  made  scarce  any  effort  to  keep  pace  with 
the  intellectual  development  of  the  time.  All  the 
strength  of  our  Renaissance  found  expression  in 
our  literature,  and  we  are  left  to  guess  who, 
among  the  earlier  poets  of  our  school,  might,  under 
different  conditions  of  national  life,  have  become 
great  imaginative  painters.  I know  not  if  it  is 
only  a fancy,  but  I have  sometimes  thought  that 
in  the  author  of  the  “Fairy  Queen”  there  dwelt 
the  soul  of  a painter ; and  in  the  precise  and 
ordered  pattern  of  his  verse,  so  richly  and  so 
lovingly  adorned  with  the  description  of  all  that 
might  give  delight  to  the  eye,  we  have  enshrined 
a series  of  visions  that  might,  under  other  con- 
ditions, have  found  their  way  on  to  fresco  or 
canvas.  But  it  is  only  in  the  earlier  stages  of  our 
literature  that  we  are  permitted  to  indulge  such 
fancies,  for  soon  the  poet  became  also  the  dramatist ; 
and  the  drama,  while  it  is  the  highest  expression 
of  the  literary  spirit,  serves  also  most  clearly  to 
assert  the  distinctions  between  the  modes  of  litera- 
ture and  art. 

Seeing,  then,  how  completely  literature  had  ab- 
sorbed the  national  energies,  it  is  not  surprising 
to  find  that  the  after  growth  of  art  in  Eng- 
land is  due  to  a foreign  source.  In  the  minds 


and  in  the  homes  of  the  cultivated  classes,  the  taste 
for  art  survived,  and  we  had  great  collectors  and 
connoisseurs  before  we  could  boast  of  great  artists. 
Even  before  the  Reformation  had  left  its  mark 
upon  the  English  spirit,  Holbein  had  found  a 
home  at  the  English  Court,  and  when  the  work 
of  the  Reformation  was  complete,  or  nearly  com- 
plete, Rubens,  and  his  great  pupil,  Vandyck,  were 
invited  to  our  shores.  At  first  sight,  indeed,  it 
may  seem  strange  that  the  residence  among  us  of 
these  great  masters  of  the  craft  did  not  avail,  at 
once,  to  establish  the  tradition  of  imaginative 
design,  but  the  solution  of  this  riddle  is  to  be 
sought  as  well  in  the  nature  of  the  art  of  which 
these  men  were  the  professors,  as  in  that  deter- 
mined impulse  towards  literature  of  which  we 
have  already  taken  account. 

When  Vandyck  entered  upon  his  career,  paint- 
ing, it  must  be  remembered,  was  no  longer  fit  to 
undertake  the  expression  of  the  higher  problems 
of  the  spirit.  In  the  hands  of  Rubens  himself,  art 
liad  already  reached  and  surpassed  the  utmost  limits 
of  artistic  license.  The  force,  no  less  than  the  failure, 
of  his  invention  put  an  end  for  a while  to  all 
further  study  of  imaginative  design,  and  the 
fallacious  splendour  of  his  most  ambitious  achieve- 
ment was  more  than  enough  to  drive  other  artists 
of  less  gift,  or  of  greater  refinement,  into  a 
narrower  realm.  To  realise  the  decadence  in  the 
spiritual  elements  of  painting  that  had  been 
effected  by  the  time  Rubens’s  career  was  com- 
plete, it  is  only  necessary  to  refer  to  his  own 
copy  of  Mantegna,  in  the  National  Gallery,  and 
to  compare  it  with  the  original  cartoon  at  Hampton 
Court.  As  we  stand  before  the  brilliant  essay  of 
this  matchless  master  of  the  brush,  we  have  to 
confess  to  ourselves  that  one  great  epoch  in  ideal 
art  was  closed  when  gods  and  goddesses  descended 
to  take  upon  themselves  the  ample  flesh  of  Flemish 
men  and  women.  Rubens  himself  was  passionately 
attracted  by  the  noble  inventions  of  the  great 
masters  of  Italy,  and,  with  his  unapproachable 
talent,  he,  if  any  man,  could  have  revived  and  sus- 
tained the  tradition  they  had  established.  He 
had  lovingly  copied  their  paintings,  and  studied 
their  drawings  ; he  had  passed  from  Venice  to 
Florence,  reaping,  as  he  went,  all  the  harvest  that 
was  still  left  upon  the  field  ; and  yet,  as  often  as 
he  tries  to  emulate  these  earlier  triumphs,  so  often 
does  he  assert,  with  all  the  frankness  of  his  genius, 
that  their  empire  had  ended,  and  that  art  had 
entered  upon  a new  career. 

It  is  no  part  of  our  task  to-night  to  foRow  the 
growth,  or  to  note  the  decay,  of  the  imaginative 
schools  of  Italy;  and  we  have  no  right  to  linger 
over  those  noble  aims  in  painting  which  Giotto  had 
furnished,  and  to  the  fulfilment  of  which  the 
mighty  genius  of  Michael  Angelo  was  finally  sum- 
moned. All  that  we  have  to  observe  is,  that 
painting  in  the  hands  of  such  a race  of  gifted 
artists  as  the  world  never  before  had  seen,  and, 
perhaps,  never  shall  see  again,  was  at  last  so  raised 
in  dignity  and  power,  that  the  world  itself  and 
all  the  fortunes  of  humanity  became  reflected  in 
the  shapes  of  its  creation.  Starting  with  the 
duty  of  illustrating  the  legends  of  the  Christian 
faith,  these  men  of,  Florence  had  so  deeply 
penetrated  the  secrets  of  nature  as  to  be  led  at 
last  to  recognise,  with  the  delight  of  new  dis- 
covery, the  charm  and  power  of  the  antique  ; and 
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then,  advancing  with  the  models  of  the  antique 
to  guide  them,  and  with  the  strength  of  their  own 
impulse  to  save  them  from  the  pedantries  of  mere 
imitation,  they  were  able  to  create  a style  for 
themselves,  large  enough  to  express  all  the  aspira- 
tions, the  fears,  and  the  fate  of  humanity,  and, 
simple  enough  to  keep  its  hold  to  the  end  upon  the 
truth  and  simplicity  of  nature.  But,  with  the 
•death  of  Michael  Angelo,  the  bright  day  of  Floren- 
tine art  passed  swiftly  away  into  darkness,  and  we 
have  to  look  elsewhere  for  the  growth  of  those 
elements  that  still  kept  their  vitality  when  they 
were  transported  into  the  practice  of  the  schools 
of  Northern  Europe. 

Venice,  for  a while,  and  in  her  earlier  days, 
had  pursued,  with  Florence,  the  study  of  spiritual 
, truth,  and,  so  long  as  the  name  of  Mantegna  re- 
mained as  a power  at  Venice,  the  products  of  the 
school  kept  about  them  something  of  their  primitive 
force.  Me  may  recognise  the  influence  of 
Mantegna’s  genius  while  Titian  was  still  in  his 
youth  and  early  manhood,  but  Titian,  with  a career 
that  extended  to  the  verge  of  a century,  lived  to 
witness,  and  partly  to  eftect,  the  first  changes  in  a 
revolution  that  was  destined  to  colour  the  art-work 
of  all  succeding  generations.  Of  a genius  too  great 
und  sincere  to  labour  in  the  service  of  an  expiring 
tradition,  and  too  youthful  in  spirit,  even  to  the 
■close  of  his  long  life,  not  to  feel  and  to  accept 
the  new  influences  that  were  asserting  themselves, 
Titian,  in  his  own  painting,  already  presents  to  us 
gome  of  those  elements  that  have  been  found  so 
fruitful  in  the  work  of  later  schools.  It  was  he  (as  his 
latest  biographers  have  reminded  us)  in  the  cata- 
logue of  whose  works  there  is  to  be  found  the  first 
mention  of  a picture  that  was  nothing  more  than 
-a  landscape.  It  was  he,  also,  who  first  gave  dignity 
and  influence  to  the  profession  of  the  portrait 
painter  ; and  it  is  by  no  mere  accident  that  these 
two  modern  modes  of  art  found  such  powerful  ex- 
pression at  his  hands.  Their  establishment,  at 
that  time,  signalised  the  exhaustion  of  the 
material  upon  which  the  earlier  and  more  paasion- 
ate  art  had  employed  itself,  and  gave  warning 
that  painting  was  about  to  make  a new  return  to 
nature,  to  regain  the  freshness  and  the  veracity  it 
had  lost,  and,  perhaps,  one  day,  to  bring  back  new 
resources  of  reality,  to  be  moulded  once  more  to 
the  shape  and  colour  of  our  sublimest  thoughts. 
That  day  has,  perhaps,  not  yet  come.  From 
Titian’s  time  to  our  own,  the  claims  of  realism 
have  been  in  the  ascendant.  For  300  years  art  has 
mainly  rested  content  with  the  triumph  of  imita- 
tive skill,  and  nearly  all  that  has  possessed  a 
different  aim  has  been  rather  artiticially  grafted 
upon  its  epoch,  and  never  freely  born  of  the 
hour. 

And  yet,  in  this  long  communion  with  the 
realities  of  nature,  there  is  to  be  found  an  element 
■of  hope  forthe  future.  For  it  is  not  to  be  thought  that 
the  progress  of  the  painter’s  or  the  sculptor’s  craft 
repre.'ents  one  continuous  and  steady  development. 
The  history  of  the  past,  if  we  read  it  aright,  would 
geem  rather  to  show  that  art  is  for  ever  passing 
from  symbol  to  illusion,  and  back  again  from 
illusion  to  symbolism.  The  artist,  in  his  relation 
to  the  outward  realities  of  the  world,  is  like  a 
settler  in  some  new  and  untilled  tract  of  country, 
who  begins  by  making  a clearing  for  his  home, 
and  gradually  transforms  what  he  has  won,  until 


it  bears,  in  every  corner,  the  impress  of  his  spirit 
and  the  mode  of  his  daily  life.  And  then,  when 
cultivation  has  done  its  appointed  task,  when 
flowers  have  grown  up  in  barren  places,  and 
patterns  of  his  own  devising  have  been  spread  over 
the  surface  of  the  land,  the  adventurous  spirit, 
which  had  first  led  him  so  far  from  the  common 
ways  of  men,  once  more  reasserts  itself.  He  begins 
to  weary  of  the  work  of  his  hand,  and  grows 
fatigued  with  the  order  and  regularity  which  he 
has  so  carefully  implanted  upon  the  chaos  he  had 
found.  He  sighs  for  the  wilder  growths  that  lies 
beyond  his  present  domain,  until,  with  quickened 
energy,  and  a sense  almost  of  disgust  for  what  he 
has  achieved,  he  passes  once  more  into  the  outer 
tangle  of  untamed  reality,  and  loses  himself,  for  a 
while,  in  the  rich  luxuriance  of  a primitive  world. 

And  so  it  is  with  the  life  of  art.  The  glory  of 
art  lies  in  its  power  to  transform  the  common  facts 
of  nature,  till  they  take  a colour  and  passion  from 
the  human  spirit;  but,  in  this  glory,  lurk  the 
elements  of  decay  ; for  what  was  the  living  symbol 
in  the  minds  of  one  age,  becomes  in  the  next  a 
thing  of  out-worn  fashion  and  uncertain  signifi- 
cance. Little  by  little,  as  the  dialect  perfected  by 
great  men  falls  from  common  lips,  it  loses  the  accent 
of  vitality ; and,  lesser  scholars,  trading  upon  their 
master’s  discoveries,  are  scarcely  conscious  how  far 
they  have  changed  his  language,  till  the  world  finds 
that  it  is  listening  to  a dead  tongue. 

When  Michael  Angelo  died,  it  was  vain  to  hope 
that  those  who  came  after  him  could  carryforward 
the  sublime  style  which  is  associated  with  his  name, 
and  his  death,  therefore,  was  the  signal  and  the 
note  of  the  downfall  of  the  glorious  art  of  Florence. 
But  Venice  had  never,  from  the  first,  so  closely 
associated  itself  with  the  higher  movement  of  the 
intellect,  and,  therefore,  the  masters  of  Venice 
were  able  to  survive  the  signs  of  intellectual  decay, 
and  were  even  heliDful  in  forwarding  the  revolu- 
tion by  which  it  was  succeeded. 

We  need  not  deny  the  imaginative  beauty  of 
Venetian  painting  in  order  to  acknowledge  that 
its  essence  lay  elsewhere,  and  that  its  strength 
depended,  not  so  much  upon  the  expression  of 
ideas,  as  upon  a surpassing  beauty  in  the  render- 
ing of  the  facts  of  nature.  It  was  by  the  studied 
cultivation,  from  the  first,  of  these  purely  natural- 
istic elements  of  painting,  that  the  Venetian  masters 
— Titian  most  of  all — were  enabled  to  herald 
the  advent  of  a new  style ; and  when  art  passed  from 
Italy  to  Flanders,  the  great  Flemish  painters,  with 
Bubens  and  Vandyck  at  their  head,  could  well 
take  from  Venice  something  that  should  be  of  ser- 
vice to  themselves.  And  it  was  from  Flanders — as 
we  have  already  hinted — that  the  English  school 
borrowed  its  first  lessons.  Just  as  Holbein,  a 
century  before,  had  introduced  among  us  the  earlier 
and  more  precise  style  of  portraiture,  so  Vandyck 
now  came  with  the  attractions  of  a later  style,  if 
not  to  found  a national  school  of  painting,  at  least 
to  establish  a standard  of  taste  that  should  prepare 
the  way  for  native  painters  when  the  time  had  come 
for  them  to  arise. 

When  Vandyck  died.  Sir  Peter  Lely  stepped 
into  his  place,  and  Lely,  in  his  turn,  was  succeeded 
by  Kneller,  an  artist  who  enjoyed  the  honour  of 
having  been  employed  at  Court  during  the  reigns 
of  five  successive  sovereigns.  But  neither  of  these 
painters  could  be  said  to  have  very  worthily 
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carried  forward  the  principles  which  Vandyck  had 
introduced,  and,  accordingly,  when  our  native 
artists — Reynolds  and  Gainsborough — arose,  their 
advent  seemed  like  a new  birth  for  art  in 
England,  as  it  certainly  was  a new  birth  for 
English  art. 

This  is  not  the  time  to  insist  upon  the  beauty  of 
the  work  that  these  men  produced.  All  that  we 
have  to  note  is,  that  now,  for  the  first  time, 
England  possessed  a school  of  painting  of  her  own, 
and  that  the  departments  in  which  that  school  can 
claim  pre-eminence,  are  those  whose  supremacy 
Titian’s  genius  had  already  forecast. 

Gainsborough  not  only  holds  an  equal  place  with 
Reynolds  as  a master  of  portrait,  but  he  was,  in  fact, 
the  founder  of  the  modern  school  of  landscape ; 
and,  when  he  died,  Reynolds — his  rival — praised 
him  as  the  greatest  landscape  painter  of  his  time. 
But  it  is  curious  to  note — and  that  is  our  principal 
concern  to-night — how  these  professed  students  of 
portraiture  were  already  aware  of  something  that 
lay  outside  the  range  of  their  work,  and  for  the 
representation  of  which  English  art  was  not  yet 
fairly  equipped.  It  is  almost  pathetic  to  meet,  in 
the  writings  of  Reynolds,  a constant  reference  to 
the  masters  of  Italy — and  especially  to  the  style 
of  Michael  Angelo — and  then  to  turn  from  his 
writings  to  his  canvas,  to  note  how  little  trace  his 
ardent  desire  had  left  upon  the  result  of  his  own 
labours.  Now  and  again — especially  in  his  later 
life — he  has  attempted  to  graft  some  suggestion 
of  allegory  upon  the  proper  claims  of  portraiture ; 
but,  even  against  the  will  of  the  author,  the 
essential  attributes  of  his  style  will  assert  them- 
selves, and  we  cannot  but  feel  that  the  effort  | 
yields  only  a graceful  fancy,  that  has  no  power  of 
colouring  the  image  as  a whole.  We  find  this 
tendency  in  Reynolds,  because,  apart  from  his 
great  powers,  he  was  an  indefatigable  and  learned 
student  of  art.  Familiar  with  all  the  victories  of 
imagination,  he  sought  to  establish  in  his  own 
country  the  traditions  of  a style  that  he  himself 
could  only  love  and  admire  from  a distance.  If 
we  do  not  find  the  same  tendency  in  Gainsborough, 
it  is  because  he  was  more  entirely  a child  of  his 
generation,  and  because  he  accepted  frankly,  and 
without  misgiving,  the  limitation  of  his  age.  All 
that  Gainsborough  does  is  done  by  the  force  of  his 
own  genius,  and  he  had  no  inclination  to  linger 
over  passed  ideals,  which  lay  equally  beyond  the 
range  of  his  powers  and  the  taste  of  his  time.  In 
Gainsborough’s  paintings  we  may  see  an  exact 
and  brilliant  reflection  of  the  resources  then 
possessed  by  English  art ; while,  in  the  painting 
of  Reynolds,  we  may  detect  something  more  ; and 
we  are  able  to  note  the  ambition,  if  not  the  ability, 
of  the  painter  to  enter  into  a wider  realm. 
But,  before  either  of  these  two  portrait  painters 
had  begun  their  work,  another  artist  had  arisen, 
through  whom  we  may  say  that  English  painting 
made  its  first  effort  to  fit  its  language  to  the 
rendering  of  intellectual  ideas.  Whatever  may  be 
the  faults  or  limitations  of  Hogarth’s  genius,  his 
work  at  least  possesses  for  us  the  invaluable 
quality  of  sincerity.  Entirely  free  from  affectation, 
and  unsupported  by  the  inherited  traditions  of  the 
schools,  it  permits  us  to  judge,  as  well  in  its 
achievement  as  in  its  failure,  of  the  existing  re- 
sources of  English  painting,  in  the  first  genuine 
essay  that  had  been  made  to  forge  out  of  lines 


and  colours  the  means  of  intellectual  expression. 
Reynolds,  with  his  learning  and  high  culture 
in  the  work  of  past  schools,  was  unable,  even 
when  he  attempted  to  touch  upon  imaginative 
themes,  to  conceal  those  defects  of  power  which 
Hogarth’s  painting  always  frankly  confessed.  No 
one  was  ever  more  completely  under  the  guidance 
of  imaginative  impulse  than  the  author  of  the 
“ Rake’s  Progress  ; ” no  one,  on  the  other  hand, 
can  more  justly  claim  the  title  of  a born  painter. 
But  Hogarth’s  ideas  did  not  rise  to  sublimity,  and 
his  artistic  gifts  were  still  closely  confined  within 
the  scope  of  realistic  effect.  He  succeeded  in  his 
fanciful  compositions  because  he  did  not  mis- 
understand or  misuse  the  means  at  his  com- 
mand ; and  even  in  those  cases  where  we  hesitate 
to  admit  the  force  or  the  refinement  of  the  inven- 
tion, the  result  is  still  saved  from  insignificance 
by  the  beauty  and  the  delicacy  of  the  painting. 
He  has  so  long  been  praised  as  a satirist,  and  so 
justly  applauded  for  those  qualities  in  his  art  that 
are  not  of  the  essence  of  art  itself,,  that  his  gifts 
as  a painter  have  either  not  been  s-ufficiently  re- 
marked, or  have  been  absolutely  ignored.  “ As  a 
painter,”  writes  Walpole,  “ he  had  but  slender 
merit,”  a judgment  which  later  taste  has  partly 
reversed,  though  there  still  remains  a vague  feel- 
ing that  Hogarth’s  work  does  not  possess  suffi- 
cient beauty  to  be  judged  by  the  highest 
standard.  This  feeling  is,  I think,  partly  de- 
pendent upon  a confusion  between  the  thought 
and  the  measure  of  its  expression : it  mistakes 
the  occasional  coarseness  of  the  theme  upon  which 
he  is  employed  for  coarseness  of  handiwork,  but, 
although  this  may  be  true  in  so  far  as  it  regards 
the  qualities  of  the  design,  wherethe  expression  must 
share  all  the  defects  of  the  thought,  it  is  absolutely 
untrue  as  regards  the  qualities  of  his  painting.  As 
a colourist,  Hogarth  will  bear  comparison  with 
the  men  of  his  time,  and  in  his  knowledge  of 
tone — the  law  which  regulates  the  strength  of 
colour  in  position,  and  the  modifying  influence  of 
one  tint  upon  its  neighbour — he  still  remains 
without  a rival  in  our  school. 

Hogarth,  Reynolds,  and  Gainsborough.  These 
men  are  the  types  of  what  was  of  genuine  growth 
in  the  art  of  their  time.  Their  achievements  were 
the  outcome  of  a sure  process  of  evolution ; in 
their  labours  they  had  the  support  and  guidance 
of  a long  and  unbroken  tradition  of  executive 
style.  How  instinctively,  by  the  light  of  their 
genius,  they  were  able  to  measure  the  resources  at 
their  command,  and,  with  the  native  prudence  of 
genius,  refuse  to  attempt  what  lay  beyond  their 
powers,  we  have  seen  by  reference  to  a different 
order  of  art,  which  others  were  vainly  seeking  to 
establish.  Barry,  Blake,  and  Haydon.  Such  men. 
belong,  we  may  say,  to  the  church  militant  of  art. 
But  it  is  not  to  be  said  of  a painter  [like  Barry- 
that,  because  he  fell  short  of  the  goal  towards 
which  he  pressed,  that  therefore  his  influence 
counts  for  nothing  in  the  history  of  our  school- 
The  time  had  not  yet  come  for  such  victories  as  he 
sought  to  win.  But  whoever  hopes  for  conquest 
in  that  vast  realm  of  ideal  beauty  that  he  saw  only 
from  afar,  and  with  uncertain  vision,  must  strive* 
with  something  of  his  noble  persistence  and  un- 
daunted courage.  He  was  the  first  notable  instance 
in  our  school,  of  a painter  devoting  himself  alto- 
gether to  the  pursuit  of  a kind  of  art  that  offered 
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no  hope  of  great  immediate  reward.  He  may, 
indeed,  have  been  misled  by  ambition,  but  the 
penalty  fell  chiefly  on  himself  ; and  we  may  forget 
the  frailties  of  his  temper— nay,  we  may  even 
forgive  the  faults  of  his  design — in  gratitude  for 
the  grand  and  austere  example  which  he  set  to 
the  students  of  succeeding  generations. 


DISCUSSION. 

The  Chairman  said  he  should  be  glad  to  say  a word 
or  two,  to  illustrate  a few  of  the  most  important  points 
which  Mr.  Carr  had  brought  forward,  before  a vote 
of  thanks  to  him  was  proposed.  The  comparative  failure 
of  Barry  had  been  ascribed  to  the  temper  of  the  times 
in  which  he  lived.  Now,  it  had  been  his  (the  Chair- 
! man’s)  lot  to  see  most  of  the  European  galleries,  and 
the  impression  made  upon  him  by  Barry’s  pictures  was 
I that  they  were,  at  any  rate,  as  good  as  any  class  of 
pictures  of  the  same  time  to  be  found  in  any  of  the  great 
European  galleries.  He  could  not  call  to  mind  in  the 
Louvre  or  the  Luxembom’g,  where  the  French  painters  of 
I the  period  were  represented,  any  paintings  which  could 
be  considered  as  good  or  better.  He  recollected  some 
stifl-looking  pictures  by  David;  and,  without  saying 
I that  Barry’s  were  perfect,  he  certainly  thought  they 
' were  equal  to  anything  to  be  found  in  the  French 
school.  There  were  none  in  the  German  school  of 
that  time  so  good  ; the  Italian  school  was  as  weak 
as  water,  and  the  Flemish  was  open  to  the  same  kind 
of  criticism.  It  used  to  be  very  much  the  fashion 
to  decry  the  English  school,  and  within  his  own 
recollection  the  French  doubted  whether  there  was  any 
English  school  at  all,  until  1855,  when  we,  for  the  first 
time,  sent  pictures  to  France  ; and  then  they  awakened 
in  a sort  of  wonder  to  the  fact  that  we  could  show 
pictures  like  Landseer’s,  Mulready’s,  Leshe’s,  and 
others.  They  even  went  so  far  as  to  say  that  if  Mul- 
ready’s paintings  were  put  up  by  auction  in  Paris,  they 
would  fetch  as  high  a price  as  any  by  French  artists. 
But  looking  at  what  the  times  were  in  which  Barry  lived, 
what  could  be  expected  ? At  that  time  we  were  plung- 
ing into  the  American  war ; how  could  painting  be  en- 
couraged, when  the  people  were  taken  up  with  thoughts 
of  how  they  could  fight  with  their  relatives  across  the 
Atlantic  ? A httle  later,  and  we  had  the  French 
revolution,  and  the  political  men  of  those  days 
thought  it  wise  to  spend  four  or  five  millions  in  trying 
to  put  it  down.  How  could  you  have  paintings  in  such  a 
time  ? Then  came  a series  of  Irish  rebellions,  and  then 
Napoleon,  with  his  perpetual  wars,  and  our  enor- 
mous expenditure  to  put  him  down.  AVe  had 
a clause  in  the  treaty  of  Vienna,  that  no  Napoleon 
should  ever  sit  on  the  throne  of  France,  and 
yet  he  had  seen  the  Queen  of  England  and  her  Consort 
in  Paris,  embracing  one  of  the  same  family,  as  was  the 
fashion  amongst  monarchs.  He  thought,  therefore, 
the  art  of  the  times  was  verj*  much  influenced  by  other 
things  besides  art.  In  the  first  place,  the  artist  must 
live  ; and  if  he  believed  in  another  world,  he  must  paint 
according  to  his  ideas  of  that  world.  At  the  present 
time,  domestic  life  in  England  was  the  dearest  thing  we 
had,  and  almost  all  our  pictures  were  more  or  less  illus- 
trations of  that  domestic  life.  He  maintained  that  our 
art  was  quite  as  good  as  French,  German,  or  Belgian 
art,  and  a great  deal  better  than  the  Italian.  Mr. 
Carr  had  referred  to  the  difficulties  Barry  met  with 
in  regard  to  painting  St.  Paul’s;  but  that  was  not  an 
experience  peculiar  to  him.  After  the  Prince  of  Wales 
recovered  from  his  illness,  and  went  to  St.  Paul’s  to  re- 
turn thanks,  the  members  of  the  Society  subscribed 
£300  or  £400  to  put  up  a memorial  vdndow.  They  got 
permis.sion  of  the  Dean  and  Chapter,  obtained  a design, 
and  thought  the  window  was  going  to  be  put  up.  Then 
there  came  a curious  set  of  arrangements  for  decorating  | 
the  cathedral,  and  stopped  its  adoption.  The  design  1 


of  their  window  represented  a miracle  above,  as  the- 
principal  subject,  and  portraits  of  the  Prince  and  Queen 
below;  but  the  artist  who  wasentrustedwith  the  grander 
scheme  said  that  did  not  suit  him  at  all ; he  wanted  a 
bigger  miracle  than  their  artist  had  chosen,  and  from 
that  day  to  this  they  had  never  been  able  to  move  a 
step.  There  was  a force  in  the  Church  which  could  not 
be  overcome,  and  Barry  met  with  the  same  kind  of 
difficulty.  There  was  one  feature  in  Barry’s  paintings 
which  struck  him  as  throwing  a light  on  painters’  work 
in  general,  and  particularly  Mulready’s,  and  that  was. 
the  great  earnest  sincerity  with  which  he  did  his  best. 
Almost  the  last  words  he  heard  Mulready  utter  were  these, 
“ If  you  want  to  be  a painter,  you  must  not  spare  elbow 
grease ; it  is  as  hard  work  as  anything  people  have  to  work 
for.”  Miss  Amelia  B.  Edwards,  in  her  admirable  novel 
“ Lord  Brackenbury,”  expressed  the  same  idea  in  these 
words : — “ Art  tolerates  no  divided  duty.  A man  must 
give  his  whole  soul  to  it— his  whole  time — his  whole 
powers  of  observation,  of  memory,  of  comparison,  of 
study.  Even  so  the  thing  he  does  must  always  fall 
short  of  the  thing  he  had  hoped  to  do.  The  greatest 
painters  who  ever  lived  spent  their  lives,  we  may  be 
certain,  in  the  vain  pursuit  of  an  unattainable  ideal. 
But,  at  all  events,  they  did  so  spend  their  lives.  They 
worked  at  lease  as  hard  as  if  they  had  been  masons,  or 
plumbers,  or  joiners.”  He  thought  those  were  words 
which  Mr.  Carr  himself  might  have  used. 

Mr.  Hyde  Clarke  said  they  must  all  desire  to  thank 
Mr.  Carr  for  the  eloquent  address  he  had  delivered, 
and  not  less  to  thank  the  Chairman  for  his  remarks. 
Perhaps,  at  one  portion  of  the  paper,  they  might  have 
had  the  idea  that  Mr.  Carr  was  underrating  Barry 
in  relation  to  his  circumstances  and  his  age,  but  in 
the  end  they  must  have  arrived  at  the  conclusion  that 
he  appreciated  the  artist  and  his  efforts  as  much  as 
anyone.  The  question  put  was,  did  Barry  labour  in 
vain ; and  did  the  Society  labour  in  vain  in  associating 
itself  with  Barry  in  these  efforts.  It  seemed  to  him 
that  Mr.  Carr  had,  to  a great  extent,  answered  that 
question,  and  that  the  Chairman  had  fully  justified  the- 
action  taken  by  the  Society  100  years  ago.  It  was  a 
long  time  to  look  back  to,  but  Mr.  Carr  had  found  means 
to  connect  their  interest  even  with  that  remote  period. 
The  interesting  passage  in  which  he  gave  the  introduc- 
tion of  Martin  Archer  Shee  to  the  author  of  the  works 
around  that  room,  brought  them  into  connection  with 
the  men  of  the  present  day,  and  the  reference  to  Sir 
JMartin  Shee  seemed,  to  a certain  extent,  to  answer  the 
earlier  question  of  the  lecturer.  He  said  there  was  a 
strange  contrast  between  the  two  men,  and,  at  that 
moment,  he  seemed  to  indicate  a doubt  whether  Barry  had 
succeeded  or  failed,  and  to  suggest  that  he  had  failed, 
while  Shee  had  succeeded.  Those  who  had  been 
in  Shee’ 8 painting-room  in  the  later  years  of  his 
life,  when  he  was  painting  portraits  at  the  age  of 
80,  could  scarcely  consider  his  career  a success.  Pie- 
(Mr.  Clarke)  remembered  Shee  saying  to  him  once — 
” You  are  often  now  brought  into  contact  with  Mr. 
Haydon,  and  he,  as  a matter  of  course,  abuses  the 
Academy.  I recollect  when  I myself  was  in  difficulties 
with  the  Academy.  I believe  Mr.  Haydon’ s grievance 
against  the  Academy  is,  that  on  one  occasion  when 
he  had  sent  in  two  pictures  to  the  exhibition,  he 
happened  to  accompany  them,  and  he  heard  an  Acade- 
mician call  over  the  staircase  to  the  porter — “Whose 
paintings  are  these?”  Mr.  Hay  don’s,  sir,”  was  the 
reply.  “Mr.  Haydon’s  pictures  to  the  coal-hole!” 
Shee  added  that  he  had  a similar  adventure.  When 
he  was  a very  young  man,  and  painted  some  of  those- 
gi’eat  works  of  genius,  which  young  men  are  most 
capable  of  producing,  it  so  happened  that  two  works 
he  sent  to  the  Academy  were  rejected,  in  a year 
when  there  were  a great  many  rejected  works.  The 
idea  occurred  to  some  one  of  exhibiting  all  these 
rejected  works,  as  a challenge  to  the  judgment  of  the 
Academy  ; those  v ho  got  up  the  exhibition,  sent  for  his. 


28 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  November  26,  1880. 


pictures,  and  they  were  to  appear  ; but  then  it  struck 
bimthat,  after  all,  tbougb  be  bad  been  scandalously  treated 
it  was  perhaps  not  wise  of  him,  as  a young  man,  to  put 
himself  in  competition  with  bis  seniors,  and  there- 
fore he  sent  for  bis  pictures  and  got  them  back,  not 
without  difficulty,  for  they  were  in  the  catalogue. 
^ ‘ Now,”  he  said,  ‘ ‘ see  where  Mr.  Haydon  is,  and  where 
I am.  I have  no  doubt  if  Mr.  Haydon  had  displayed 
a little  more  tolerance,  he  would  have  been  president  of 
the  Academy  instead  of  myself.”  These  words  had  a 
bearing  on  the  earlier  part  of  Mr.  Carr’s  paper.  Which 
was  the  man  who  succeeded — Barry  or  Shee  ? Shee 
enjoyed  all  the  advantages  of  life ; that  charm  of 
manner,  which  remained  with  him  to  the  last,  secured 
for  him  every  social  enj  oyment,  and  advancement  in  his 
art  to  the  presidency  of  the  Academy ; but  he  (Mr.  Clarke) 
believed,  nevertheless,  that  the  reputation  of  Barry  would 
remain  when  the  name  of  Shee  would  only  be  re- 
membered by  Byron’s  reference  to  it  ? The  real 
test  of  Barry’s  position  was  that  which  the  Chairman 
had  applied  to  it;  he  must  be  judged  by  the  men  of 
his  day,  and  even  by  those  before  his  day,  and  he  would 
as  willingly  compare  him  with  Sir  J ames  Thornhill  as 
with  any  one.  At  any  rate,  with  careful  consideration, 
no  one  could  fail  to  arrive  at  the  same  conclu- 
sion as  the  Chairman,  that  in  relation  to  his  own  day, 
Barry  occupied  a truly  great  position.  What  did 
Barry  realize  ? He  succeeded  no  more  than  Haydon, 
and  than  many  ambitious  men,  in  accomplishing  all 
the  purposes  of  his  ambition,  but  he  did  much. 
He  prepared  the  way  for  a school  of  historical  art 
in  om*  own  day.  He  was  trammelled  by  the  classical 
and  academical  ideas  of  the  day,  and  those  same 
notions  pervaded  the  Trench  school  down  to  the 
last  works  of  David.  It  was  only  broken  by  the 
force  of  events  ; although  Napoleon  was  represented  as 
a Homan  emperor,  it  was  necessary  to  present  him  in  his 
grey  coat ; it  was  in  reality  Napoleon  and  WeUington 
who,  to  a great  degree,  overcame  the  tradition  of  art, 
and  rendered  it  more  natural,  and  in  the  respective 
countries  more  national.  If  Barry  was  not  able  to  do 
more,  they  knew  by  the  records  of  the  Society  that  he 
was  desirous  of  securing  the  natural,  for  there  were 
payments  made  for  models,  and  every  figure  was, 
according  to  his  ideas,  presented  according  to  nature. 
Even  if  he  somewhat  failed  in  his  high  aims,  they  must 
acknowledge  his  sincere  desire  to  introduce  a better 
•element  into  art.  One  feature  in  Barry’s  work  was  par- 
ticularly deserving  of  notice,  that  was  the  introduction 
of  portraits  of  illustrious  men.  If  there  was  much 
absolutely  classical,  on  the  other  hand  how  much  was 
there  national.  He  would  conclude  by  moving  a 
cordial  vote  of  thanks  to  Mr.  Carr  for  his  valuable  and 
interesting  paper. 

Mr.  laing  was  rejoiced  to  find  that  both  the  Chair- 
man and  Mr.  Hyde  Clarke  had  spoken  in  praise  of 
Barry.  For  the  last  50  years  he  had  been  in  the  habit 
of  coming  to  that  room,  and  those  pictures  had  been 
lessons  to  him  throughout  his  life.  He  was  glad  also  to 
think  there  was  a movement  in  the  right  direction  in  the 
Society,  and  that  the  cause  of  art  had  been  brought  for- 
ward ; for  he  feared  that,  for  some  considerable  time, 
they  had  been  paying  very  little  attention  to  one  of  the 
principal  objects  with  which  the  Society  was  founded — 
the  encouragement  of  fine  art.  He  had  much  pleasure 
in  seconding  the  vote  of  thanks,  and  bearing  his  humble 
testimony  to  the  great  painter,  whose  works  adorned 
the  walls  of  the  room. 

The  Secretary  (Mr.  H.  T.  Wood)  said  it  might 
interest  the  members  to  see  an  old  volume  which  the 
Society  possessed,  and  which  he  had  on  the  table,  con- 
taining the  MS.  of  a great  deal  of  Barry’s  corres- 
pondence on  the  subject  of  these  pictures.  It  began 
with  the  actual  letter  sent  by  Barry  to  the  chairman  of 
the  committee,  stating  who  the  artist  was  who  was 
willing  to  undertake  the  duty  of  decorating  the  room, 


when  the  ten  artists  who  had  been  invited  had  declined. 
There  were  many  other  letters,  but,  perhaps,  the  most 
interesting  paper  in  the  volume  was  an  account  written 
by  Barry  himself  of  the  circumstances  which  induced 
him  to  come  forward,  and  of  his  object  in  painting  these 
pictures.  When  the  pictures  were  cleaned  recently,  he 
(Mr.  Wood)  had  made  it  his  business  to  look  through  all 
the  old  papers,  and  see  if  he  could  collect  any  facts  not 
already  recorded  about  the  pictures.  The  minutes  and 
other  documents,  however,  had  been  so  frequently 
gone  over  before  with  the  same  object,  that  he  did  not 
know  that  he  was  very  successful  in  finding  much  that 
was  new,  but  what  little  he  did  find,  he  put  in  the  foi*m 
of  a pamphlet,  which  was  given  to  all  members  who 
cared  to  have  it.  His  only  object  in  alluding  to  it  was 
to  say  that,  coming  with  no  previous  knowledge  to  the 
study  of  Barry’s  history,  he  could  not  help  arriving  at 
the  same  conclusion  to  which  Mr.  Carr,  with  his  ample 
knowledge,  had  been  led,  as  to  the  extreme  sadness 
of  Barry’s  story.  In  that  room,  where  they  were  sur- 
rounded by  his  great  masterpieces,  where  he  spent 
so  many  hours  of  hard  work,  the  room  to  which  men 
brought  his  dead  body  that  they  might  pay  it 
some  of  that  tribute  of  respect  which  they  almost 
grudged  the  artist  while  li^dng,  it  seemed  a pity  that 
they  could  not  awaken  more  enthusiasm  for  the 
artist  who  was  full  of  such  noble  aspirations.  One 
could  only  look  back  and  regret  that  the  fulfihnent  was 
not  equal  to  those  aspii’ations.  Still  the  Society  of  Arts 
might  take  some  credit  to  itself  for  having  faithfully 
discharged  the  trust  left  to  it  by  Barry,  and  for  having 
done  what  it  could  for  bis  memory.  Even  if  he  had 
painted  the  pictures  in  St.  Paul’s,  wliich  he  was  so 
anxious  to  do,  it  was  doubtfffi  if  his  fame  would  have 
been  higher  than  it  was  to-day.  The  Society  had 
always  cherished  his  pictures,  and  taken  such  care  as  it 
could  of  them,  and  now  the  present  Council  had  under- 
taken the  restoration,  the  result  of  which  was  before 
them.  He  would  like  to  add  that  their  Chairman  of 
the  evening.  Sir  Henry  Cole,  had  been  a member  of  the 
committee  appointed  to  superintend  the  cleaning,  and 
it  was  in  no  small  degree  to  his  careful  personal  atten- 
tion that  so  successful  a result  had  been  attained. 

The  Chairman,  in  putting  the  resolution,  said  he  had 
no  doubt  that  owing  to  this  lecture,  Barry  would  be 
better  known  than  he  had  ever  been  before,  and  that 
they  should  not  again  hear,  for  many  years,  the  speech 
made,  when  some  one  said  he  was  going  to  the  Adelphi 
to  see  Barry — “Barry  built  the  Houses  of  Parliament, 
and  not  the  Adelphi.”  That  Society  gave  prizes  and 
medals  for  the  encouragement  of  art  before  the  founda- 
tion of  the  Hoyal  Academy,  and  he  could  not  help 
thinking  that  if  even  the  Hoyal  Academy  had  a series  of 
pictures  as  good  of  their  kind,  or  if  they  could,  within 
a reasonable  time,  produce  a monument  of  the  art  of 
the  present  day  to  equal  what  Barry  did  in  his  day, 
they  would  have  reason  to  be  thankful. 

The  motion  having  been  carried  unanimously, 

Mr.  Comyns  Carr,  in  response,  said  he  would  not 
detain  the  meeting,  except  to  say  that  he  did  not  wish  it 
to  be  thought  that  he  differed  at  all  in  his  appreciation 
of  Barry,  or  of  the  efforts  he  made,  from  the 
speakers  who  followed  him.  He  cordially  agreed 
with  nearly  everything  that  had  been  said  by 
those  who  had,  perhaps,  spoken  more  effectively 
in  praise  of  Barry  than  he  had  done.  He  cordially 
agreed  with  the  Chairman  that  his  achievements 
were  very  great  in  relation  to  the  art  of  his  time. 
He  had  no  tendency  to  rmderrate  the  value  of  our 
English  school ; he  had  tried  to  point  out  that  at  the 
time  when  Barry  was  working  there  were  magnificent 
achievements  produced  in  that  school,  and  if  it  was  not 
Barry  who  produced  them,  it  was  because  an  indomitable 
current  of  ideas  set  in  another  direction,  and  because 
Barry,  with  heroic  effort,  was  fighting  against  the 
stream. 
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MISCELLANEOUS. 


MILITAKY  DKIIL. 

Exteacts  feox  the  Repokts  of  Her  Majesty’s  In- 
spectors OF  Schools  foe  the  Year  1879,  showing 
THE  PbOGEESS  made  IN  INSTRUCTION  IN  MILITARY 
Drill, 

“It  is  to  be  regretted  that  military  drill  is  not  more 
frequently  taught.  Except  in  toT\ms,  there  is,  I know, 
some  difficulty  in  the  matter,  but  the  managers  of 
schools  within  a certain  area  might  combine  to  obtain 
the  services  of  an  anny  instructor.  Many  teachers  too, 
who  have  been  volimteers,  might,  with  a little  trouble, 
secure  the  requisite  certificate.”  — Mr.  Bernays,  In- 
spector, Durham  district,  p.  227. 

“ Military  drill  is  encouraged  in  a few  schools  only. 
Its  eftect  on  discipline  is  always  most  beneficial,  and  I 
could  wish  to  see  it  more  general.  It  must,  however, 
be  smart  and  good.  Slovenly  drill  is  worse  than  none.” 
Mr.  CoLViLL,  Inspector,  Shrewsbuiy  District,  p.  240. 


“ In  several  schools  military  drill  is  taught,  and  very 
well  taught ; it  is  desirable  that  it  should  more  often 
appear  in  school  time-tables.  Exercises  smartly  per- 
formed in  the  playground,  generally  betoken  good  order 
and  prompt  obedience  in  the  school-room,  and  they  im- 
prove the  health  and  carriage  of  boys  and  girls.” — Mr, 
Danby',  Inspector,  Ipswich  and  Edmonton  Districts, 

p.  270. 


“ I notice  that  big  boys  and  girls  are  often  taught 
exercises  suitable  only  to  infants,  and  that  there  appears 
to  be  a great  dearth  of  originality  in  the  exercises  given 
to  infants.  Militaiy  drill  and  extension  motions  are 
^veu  with  great  precision  in  some  of  the  large  volun- 
tiiry  schools  in  the  metropolitan  district  (Stratford, 
TW-st  Ham,  and  neighboiu-hood) , and  in  one  or  two 
schools  the  girls  acquitted  themselves  very  creditably  in 
the  extension  motions.” — Mr.  Helps,  Inspector,  Chelms- 
ford District,  p.  301. 


“ Drill  continues  to  be  well  taught  in  all  the  schools 
of  the  Bristol  Board,  and  in  a few  others.” — Mr. 
Monceeiff,  Inspector,  Bristol  District,  p.  338. 

“ Military  drill  is  now  taught  in  all  the  HuU  Board 
schools,  securing  at  once  good  physical  training  and  an 
excellent  help  to  school  discipline.  In  voluntary  schools 
its  value  is  not,  I regret  to  say,  adequately  recognised.” 
— Mr.  Stevelly,  Inspector,  HuU  District,  p.  388. 

“ The  number  of  schools  where  military  drill  is  taught 
continues  to  increase.  I am  sorry  to  say  there  are  very 
few  schools  where  sufficient  attention  is  paid  to 
‘position  driU  ’ in  giving  a writing  lesson.” — Mr. 
Capel,  Inspector,  Warwick  and  Coventry  Districts, 
p.  235. 


LONDON  WATER  SLTPLY. 

The  evidence  taken  by  the  Special  Committee  of  the 
Society  of  .^\jrts  on  the  means  of  protecting  the  metro- 
polis against  conflagration,  in  1874,  as  to  the  economies 
derivable  from  the  consoUdation  of  the  water  com- 
panies, entirely  bore  out  the  conclusions  taken  as  a 
ba.sis  by  Mr.  Edmund  Smith,  and  was  subsequently 
referred  to  in  the  discuarions  before  the  BarUamentary 
Committees  on  London  Water  Supply.  In  the  last  re- 
port of  Lieutenant-Colonel  Frank  Bolton,  the  water 
examiner,  which  has  just  been  issued  by  the  Local 
Government  Board,  later  corroborative  eridence  as  to 


economies  consequent  on  consolidation  is  brought  for- 
ward. Colonel  Bolton  summarises  these  advantages 
under  the  foUowing  six  headings : — 

1.  Unification  of  the  metropolitan  water  supply  wiU 
ensure  a better  supply  of  water,  both  as  to  quantity  and 
quality.  On  more  economical  terms,  and,  consequently, 
at  cheaper  rates,  than  can  be  afforded  by  several  inde- 
pendent companies. 

2.  It  wiU  ensure  the  introduction  of  constant  service 
at  an  earlier  date,  and  at  a cheaper  cost  of  alteration 
and  adaption  of  fittings. 

3.  It  wUl  effect  a saving  immediately  of  about  half  a 
million  sterling,  by  rendering  new  works  proposed  to  be 
carried  out  unnecessary,  and  will  utilise,  for  districts 
requiring  extensions,  the  spare  power  now  existing  in 
other  districts. 

4.  By  the  re-distribution  of  several  districts  into  zones 
of  levels,  not  only  will  the  supply  be  better  regulated, 
and  waste  prevented  and  controlled,  but  a great  saving 
will  be  effected  in  pumjfing  and  other  distributory 
expenses,  in  addition  to  the  economy  secured  by  con- 
solidation of  administration. 

5.  It  will  enable  the  metropolis  generally,  and  the 
heart  of  London  in  particular,  to  be  better  protected  from 
the  effects  of  fire,  by  the  provision  of  an  ample  and  an 
immediate  supply  of  water  under  pressure,  besides  the 
facilities  for  the  concentration  of  the  greatest  available 
pressiu’e  on  the  most  valuable  and  exposed  positions. 

6.  Greater  facilities  will  be  afforded  to  the  local 
authorities  in  carrying  out  these  sanitary  arrangements 
in  their  respective  districts,  which  are  dependent  upon 
an  ample  and  efficient  water  supply. 


INTERNATIONAL  INDUSTRIAL  CONGRESS, 
BRUSSELS. 

The  Congress  of  Commerce  and  Industry  w'as  held  at 
the  Brussels  Bourse,  in  connection  with  the  International 
Exhibition.  Among  the  various  Governments,  that  of 
England  w^as  officially  represented  by  Mr.  Charles 
Kennedy,  of  the  Foreign  Office,  and  Mr.  John  Corbett, 
M.P.  The  Congress  was  divided  into  four  sections:  — 
1,  Political  Economy;  2,  Commercial  Law;  3,  Industrial 
Art ; and  4,  Apjilied  Science,  each  of  wdiich  elected  its 
owm  officers. 

The  section  of  Industrial  Art  was  presided  over  by 
M.  Charles  Buis,  cchevm  of  public  instruction  for  the 
City  of  Brussels,  Mr.  David  Sandeman,  of  Glasgow, 
being  appointed  one  of  the  rice-presidents.  The  Pre- 
sident gave  an  abstract  of  a rejiort  which  he  had  drawn 
up  at  the  request  of  the  organising  committee  of  the 
Industrial  Exhibition  of  Brussels,  in  1874,  and  in 
which  w’as  developed  a programme  for  the  founding  of 
a museum  of  decorative  art. 

Art  Libraries. 

This  question  was  introduced  by  a report  furnished 
by  M.  Havard,  in  which  he  classed  these  libraries  as 
next  in  importance  to  lectures  and  museums. 

M.  Platteau  said  that  the  library  of  industrial  art 
attached  to  the  Musee  Royal,  Brussels,  was  well 
attended  by  workmen,  who  derived  great  benefit  from  it. 

The  members  generally  agreed  in  the  advisability  of 
forming  a typical  library,  with  as  many  subsidising 
libraries  as  possible^  which  should  generalise  art 
culture. 

Schools  of  Apprenticeship. 

M.  Platteau,  Secretary  of  the  Sjmdicate  of  Painting^ 
Brussels,  spoke  in  reference  to  his  paper  on  schools  of 
apprenticeship,  in  which  he  states  that  the  question  of 
teaching  the  various  trades  imposed  itself  on  all  in- 
terested in  the  progress  of  industry  and  industrial  art. 
j He  insisted  chiefly  on  the  necessity  of  founding  schools 
as  complements  to  the  workshop,  and  of  choosing  the 
j professors  from  among  practical  manufacturers. 
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M.  Fourcault  observed  that  industrial  instruction, 
complete  and  methodical,  was  now  as  necessary  as 
literary  instruction.  Apprenticeship  in  the  workshop 
was  too  long,  and  schools  were  required  to  shorten  it. 
He  divided  industrial  instruction  into  four  degrees, 
according  as  it  was  destined  for  workmen,  foremen,  or 
manufacturers.  Then  he  referred  to  the  necessity  of 
popularising  instruction  in  drawing  among  workmen, 
who,  for  the  most  part,  did  not  understand  a plan  or  a 
sketch.  Those  countries  which  paid  most  attention  to 
popularising  art  applied  to  industry  would  take  the 
lead. 

Signor  Vimercati  explained  that  there  existed  at 
Florence  a school  of  industrial  art,  which  was  not  an 
annexe  of  the  workshop,  but  masters  were  requested  to 
oblige  their  workmen  to  foUow  the  instruction.  This 
school  gave  excellent  results,  as  also  did  those  founded 
by  the  JEloman  Railway  Company  for  the  study  of 
mechanics. 

M.  Oreste  lattes,  the  Italian  delegate,  said  that,  in 
Italy,  the  Grovemment  undertook  to  bear  two-fifths  of 
the  total  expense  of  formation,  by  the  municipalities 
or  the  chambers  of  commerce,  of  all  schools  of  in- 
dustrial art,  the  regulations  of  which  it  could  adopt. 
The  remaining  three -fifths  were  subscribed  by  the 
municipalities  and  chambers  of  commerce. 

Mr.  Fison,  of  Bradford,  described  the  course  of  in- 
struction at  the  Kent  College,  and  the  Bradford  dyeing 
school,  which  latter  possessed  a museum  and  a library. 
He  considered  that  the  schools  could  never  be  a 
substitute  for  the  workshop. 

Mr.  Sandeman  traced  the  creation  of  technical  school 
in  Glasgow,  which  originated  in  a meeting  held  in  1874. 
A school  of  weaving  was  first  formed,  then  one  of 
dyeing.  He  preferred  the  school  to  the  workshop, 
where  it  was  generally  supposed  that  a lad  was  at  once 
initiated  into  the  difficulties  of  the  trade,  whereas  really 
he  spent  several  years  in  manual  work  entirely  uncon- 
nected with  it. 

M.  Platteau,  limiting  his  observations  to  the  decorative 
arts,  would  ask  the  establishment  of  technical  schools  of 
private  initiative,  the  instructors  to  be  chosen  among 
specialists,  supplemented  by  the  most  skilful  workmen. 

Herr  Steinacker  informed  the  meeting  that  in 
Hungary  there  was  very  little  industrial  life  ; and  the 
Government,  in  default  of  private  initiative,  had  been 
obliged  to  found  and  subsidise  the  schools. 

M.  0.  Lattes,  in  response  to  an  invitation  from  the 
President,  gave  some  details  of  technical  instruction  in 
Italy.  It  dated  from  only  a few  years  back  ; but  an  ex- 
cellent measure  of  the  Government  had,  in  a very  short 
time,  tripled  the  number  of  these  useful  institutions. 
Private  initiative  furnished  at  least  three -fifths  of  the 
expenses  of  erection,  the  rest  being  contributed  by  the 
Government,  who  reserved  the  right  of  inspection. 
The  workshop  school  was  not  favourably  regarded  in 
Italy. 

M.  Schoy,  of  Antwerp,  asserted  that  the  superiority 
of  Paris  was  chiefly  due  to  the  studious  character  and 
“ ferreting -out  ” spirit  of  her  industrial  artists.  The 
specialist  Parisian  workman  knew  the  different  styles, 
and  frequented  the  Libraries  and  museums.  If  the 
artistic  value  of  English  and  German  manufactures  had 
increased,  this  was  due  to  the  various  special  publica- 
tions which  had  popularised  good  designs. 

M.  Limousin,  of  Bordeaux,  was  of  opinion  that  the 
Government  should  intervene  in  the  foundation  of 
technical  schools.  England  coaid  afford,  up  to  a 
certain  point,  to  dispense  with  Government  aid,  because 
of  her  exceptional  resources  from  endowments.  He 
considered  the  present  subdivision  of  trades  a matter 
for  regret,  but  it  would  increase  with  improvements  in 
plant.  The  workman  of  the  future  will  not  produce, 
but  will  tend  the  machine  that  works,  while  apprentice- 


ship will  be  reduced  to  the  minimum  of  time.  This 
would  permit  the  workman  to  change  with  greater  , 
ease  both  master  and  trade,  which  might,  in  some  cases,  , 
be  very  advantageous. 

The  following  proposition  was  then  carried  unani- 
mously: — “The  Congress  expresses  the  hope  that  tho 
Government  will  acknowledge  that  industrial  profe.s- 
sional  instruction  and  apprenticeship  are  of  social 
utility ; that,  in  consequence,  they  continue  to  subsidise  * 
and  encourage  the  present  means  of  instruction,  and 
provide  for  tliis  instruction  in  districts  where  private 
initiative  has  not  occupied  the  grotmd.” 

Cheap  Caeeiage  of  Heavy  Subst^ixces. 

This  was  the  first  question  dealt  with  by  the  Scien- 
tific Section,  under  the  presidence  of  M.  Gobert, 
Inspector-General,  and  formed  the  subject  of  thrvo 
papers.  The  first,  by  M.  Louis  Alvin,  goveniment 
mining  engineer,  attached  to  the  Ministry  of  Bublio 
Works,  described  several  lines  of  local  interest  con- 
structed in  Belgium  with  a gauge  other  than  tlie 
ordinary  narrow  gauge.  M.  J.  Moreau’s  paper  dealt 
chiefly  with  the  economic  side  of  the  question,  and 
advocated  the  construction,  not  merely  of  agricultural, 
but  of  rural  lines,  wherever  there  are  small  industries, 
such  as  stone  quarries,  which  might  be  extended  by 
their  means.  The  paper  of  M.  Heiner.scheid  dealt 
with  the  transport  of  heavy  goods  by  rivers  or  canals, 
which,  he  contended,  should  be  so  far  improved  as  to 
render  them  capable  of  performing  the  services  that 
might  naturally  be  expected  from  them. 

M.  Finet  deprecated  the  filling  up  of  the  canals,  and 
advocated  better  organisation,  so  that  they  might  com- 
pete with,  or  at  any  rate  supplement,  the  railways. 

Telephonic  CoinnrNiCATio.N. 

This  was  the  subject  of  a paper  by  M.  E.  Bede,  for- 
merly professor  at  the  Liege  University,  in  which  he 
traced  the  history  of  the  telephone,  and  advocated  the 
formation  of  companies  for  undertaking  telephonic 
communication  in  each  town.  He  recommended  tho 
use  of  phosphor  bronze  for  wires  instead  of  iron, 
phosphor  bronze  having  four  times  the  conducti- 
bility  of  iron,  and  being  from  three  to  four  times 
as  strong  as  steel.  Aerial  lines  had  the  advantage  of 
being  ea.sily  inspected,  but  the  disadvantage  of  being 
liable  to  accident,  while  underground  lines  were  almost 
free  from  accident  but  difiicult  of  inspection.  That 
inventor  would  render  great  service  to  telephonic  com- 
munication who  should  devise  a cheap  method  of  con- 
structing underground  lines,  that  should  at  the  same 
time  permit  of  easy  and  complete  inspection. 

M.  De  Locht  considered  that  the  contract  should  be 
let  by  public  tender  to  one  company  only,  on  condition 
that  the  service  should  be  open  to  aU  on  paying  a fee, 
as  in  the  case  of  telegraphs. 

M.  Evrard  thought  the  monopoly  should  be  in  the 
hands  of  the  State,  which  would  extend  the  system  to 
out-of-the-way  comers  that  offered  no  inducement  to 
private  enterprise. 

M.  Desguin  thought  only  one  company  should  work 
a district,  otherwise  the  subscribers  of  one  company  i 
would  be  isolated  from  those  of  another.  The  stimulus 
of  competition  between  rival  companies  would  be  re- 
placed by  the  interest  the  company  had  in  increasing 
the  number  of  its  subscribers  by  perfecting  its  appliances- 
and  improving  its  service.  He  was  of  opinion  that 
eventually  all  countries  would  be  covered  with  a vast  I 
telegraphic  system  worked  by  their  Governments  ; and  I 
to  attain  this  result,  the  State  should,  for  the  present,  i 
leave  each  district  free  to  make  its  own  arrangement  for  • ' 
telegraphic  communication,  and  establish  general  tele- 
graphic lines,  which  might  be  connected  with  the  ' 
district  lines,  thus  preparing  the  way  for  a purchase  by  j' 
the  Government  of  the  whole  system,  when  the  I* 
economical  conditions  of  working  shall  be  ascertained.-  ,1 
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The  discussion  was  closed  by  the  following  resolution 
chiefly  atfecting  Belgium The  Congress,  being  of 
opinion  that  telephonic  communications  are  of  general 
interest,  would  be  glad  to  see  some  decision  arrived  at 
with  regard  to  the  granting  of  concessions.” 

The  Tbaxshissiox  of  Motive  Power 
was  introduced  by  a paper  contributed  by  M.  Paul 
Davreux,  engineer  to  the  Musee  Boyal  de  1’ Industrie, 
and  Professor  of  Physics  at  the  Brussels  Technical  School, 
and  M.  H.  Evrard,  engineer  to  the  Administration  of 
Belgian  State  Telegraphs.  The  authors  state  that  it 
had  been  generally  admitted  that  electricity  could  only 
be  used  to  advantage  in  controlling,  Liberating,  or 
directing  other  forces ; but,  since  the  invention  of 
magneto  and  dynamo -electrical  machines,  and  the  pro- 
gress made  in  their  construction  for  electrical  illumina- 
tion, the  problem  of  utilising  electricity  as  motive 
power  had  re -appeared  under  a new  form.  It  was  no 
longer  sought  to  utilise  the  chemical  energy  of  the 
hattery,  so  as  to  transform  it  into  mechanical  power, 
but  efforts  were  made  to  transport  an  existing  me- 
•chanical  force  from  one  spot  to  another,  by  means  of 
-electricity.  In  the  same  way,  large  steam-engines 
were  much  more  economical  than  those  of  small  size, 
motive  power  might  be  distributed  to  the  small  indus- 
tries in  towns  at  a low  rate,  by  establishing  a central 
generator  of  electricity,  and  a suitable  system  of 
•conductors.  The  use  of  electricity  for  the  transport  of 
motive  power  presented  the  following  advantages : — 
Tlie  erection  is  easy ; the  conductors  may  follow  very 
sharp  curves,  requiring  less  care  than  pipes  trans- 
mitting compressed  gases,  steam  or  water  : there  is  no 
•danger  of  explosion,  and  the  air  is  all  the  purer  for 
breathing.  The  authors  conclude  that  electricity  will 
permit  of  the  utilisation,  at  no  very  distant  date,  of  all 
the  natural  forces,  liitherto  wasted,  such  as  tides  and 
waterfalls. 

Electric  Illumixation* 

formed  the  subject  of  a paper  by  M.  Hector  De  Backer 
and  M.  Pierre  Desguin,  O-ovemment  Mining  Engineers, 
in  which  they  start  with  the  proposition  that  a better 
system  of  lighting  tends  to  equalise  the  conditions  of 
working  by  day  and  night,  and  increase  the  hours  of 
work,  thus  extending  production.  The  principal  quali- 
ties which  electrical  machinery  should  possess,  were  : a 
large  yield  of  electric  force  with  reference  to  the  motive 
power,  regularity  of  action,  small  size,  low  price, 
and  easy  and  economical  maintenance.  On  the  sensitive- 
ness of  electric  light  appliances  dej^ended  the  quality  of 
the  lisrht,  the  generatimr  machine  influencing  only  the 
cost  of  production.  Generally,  the  economical  prob- 
lem might  be  thus  stated;  W a cost  equal  to  that 
of  the  light  previously  employed,  what  is  the 
excess  of  light  supplied  by  electricity  ? The  limit 
differed  with  circumstances  and  appliances,  which 
latter  it  was  for  the  electrician  to  select  accord- 
ing to  each  individual  case.  The  method  now  most 
generally  adopted  for  diffusion  was  to  use  a globe, 
semi-transparent  on  its  underside  and  the  rest  trans- 
parent, the  rays  from  whicb  were  reflected.  The 
instability  arising  from  eh-ctrical  machines  would 
diminish  as  their  coustructifm  improved ; but  that 
arising  from  want  of  homogeneity  in  the  carbons  could 
never  be  entirely  prevented.  The  lamp  .should  not  only 
be  perfect  it.self,  but  also  sen*e  as  a compensator  to  the 
other  irregularities.  After  describing  the  various  lamps, 
candles,  and  regulators,  the  authors  state  that,  if  the 
carbons  were  homogeneous,  the  greatest  perfection 
would  be  attained  by  the  presence  in  the  circuit,  before 
the  lamp,  of  an  independent  regulator,  which  should 
always  allow  the  same  quantity  of  electricity  to  reach 
the  light,  or  the  presence  of  an  appliance  for  abstract- 
ing the  surplus,  if  the  light  were  regulated  for  a mini- 
mum of  electricity.  As  to  colour,  the  electric  light 
contained  a certain  amount  of  violet  rays,  which  were 
proved  to  exert  an  excellent  physiological  action,  though 


their  influence  on  the  sight  was  not  yet  determined. 
The  white  colour  was  perplexing  rather  than  disagree- 
able ; and,  for  the  present,  until  the  eye  became 
accustomed  to  it,  yellow  substances  might  be  introduced 
for  absorbing  the  violet  rays.  The  electric  light  left 
the  most  delicate  shades  of  the  same  appearance  that 
they  have  by  daylight,  it  illuminated  without  heating, 
and  also  left  almost  all  the  oxygen  in  the  air  fer 
re>piration. 

Intern atioxaij  Legislation  as  to  Work. 

Dr.  De  Paepe  addressed  to  the  Scientific  Section  a 
letter,  which  was  ordered  to  be  recorded  on  the  minutes, 
stating  that  aU  academies  of  medicine,  and  hygienic 
societies  were  unanimous  in  denouncing,  as  injurious  to 
public  health,  and  the  development  of  the  industrial 
capacity  of  operatives,  the  too  early  work  of  children, 
the  absence  of  a thorough  apprenticeship,  the  exercise 
of  certain  trades  by  wom^-n,  a too  prolonged  or  intense 
labour  by  men,  the  use  of  poisonous  or  injurious 
substances,  inefficiency  of  ventilation,  &c.  Certain 
countries  had  reformed  some  of  these  abuses,  but  not 
all ; and  other  countries  did  not  adopt  stringent  regula- 
tions for  fear  that  they  should  be  beaten  in  competition 
by  those  not  subject  to  the  same  restrictions.  He 
begged  that  a proposal  to  take  these  subjects  into 
serious  consideration,  with  a view  to  bring  about 
uniform  international  legislation,  such  as  that  which 
regulates  the  post,  quarantine  and  maritime  navigation, 
be  placed  upon  the  order  of  the  day  of  the  next  Industrial 
Congress. 

The  Congress  terminated  by  a series  of  excursions  to 
the  principal  centres  of  industry  in  Belgium,  including 
Antwerp,  with  its  new  harbour  works,  Liege  and  the 
Cockerill  Ironworks,  the  Vieillo  Montague  Zinc  Works, 
the  Val  St.  Lambert  Glass  Manufactory,  VerHers  with 
its  cloth  works,  and  the  new  dam  at  Gileppe  for  the 
waterworks,  Ghent,  Bruges,  and  Ostend. 


CITY  TECHNICAL  INSTITUTE. 

Tlie  first  report  of  the  City  and  Guilds  of  London 
Institute  since  its  registration  has  just  been  issued.  It 
is  in  the  form  of  a report  by  the  council  of  the  institute 
presented  to  the  governors,  and  adopted  by  them  at  the 
meeting  held  on  the  8th  of  November.  The  meeting 
was  held  in  accordance  with  one  of  the  regulations  of 
the  institute,  which  required  that  there  shall  be  a formal 
meeting  of  the  governors  within  four  months  of  the 
date  of  registration.  The  institute  having  been  regis- 
tered on  the  9th  July,  this  period  expired  on  the  9th  of 
this  month.  The  report  states  that  the  institute  has 
agreed  with  the  Commissioners  of  the  1851  Exhibition 
for  a .site  for  their  future  central  institution.  The 
Commissioners  have  granted  to  the  institute  a lease  for 
999  years,  at  a nominal  ground-rent,  of  a plot  of  land 
about  300  ft.  long  by  110  ft.  deep,  in  Exhibition-road, 
between  the  temporary  French  and  Belgian  courts,  and 
close  to  the  South  Kensington  Museum.  Mr.  Ruther- 
ford Waterhouse  has  been  selected  as  architect,  and  has 
been  instructed  to  prepare  plans.  The  report  then  goes 
on  to  refer  to  the  other  action  of  the  institute,  the 
details  of  most  of  which  have  appeared  in  previous 
reports  and  in  the  new.spapcrs.  The  institute  is  assist- 
ing ETniversity  College,  King’s  College,  the  School  of 
Art  Wood-carving,  the  Mining  Association  of  Devon 
and  Cornwall,  the  Nottingham  Institute,  Artisans’ 
Institute,  the  Union  of  Lancashire  and  Cheshire  In.sti- 
tutes,  and  the  Horological  Institute.  Some  progress  has 
been  made  towards  the  erection  of  a technical  coUego 
in  Finsbury,  the  council  of  the  in.stitute  having 
agreed  with  the  Cowper- street  Schools  for  the  lease  of 
a plot  of  ground  on  which  the  college  will  be  built.  The 
report  also  ^ves  an  account  of  the  progress  which  has 
been  made  in  the  technical  science  classes  held  at  the 
Cowper-street  Schools,  and  in  the  School  of  Technical 
Art,  South  London. 
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STATE  INSTEUCTION  IN  DRAWING  IN 
ERANCE. 

The  report  of  the  Commission  upon  the  instruction  in 
drawing  in  the  French  “lyc^es”  and  colleges,  dated 
June,  1880,  has  been  lately  printed  and  circulated. 
It  is  addressed  to  the  Chamber  of  Deputies,  with 
whom  rests  the  adoption  of  the  reforms  proposed. 
M.  Delaborde  is  the  “ President  Rapporteur  ” of  the 
Commission.  The  system  of  instruction,  which  is 
recommended  for  adoption  in  France,  is  based  upon 
convictions  very  similar  to  those  which  carried  the  re- 
form in  England,  of  the  schools  of  design,  in  1852. 
Upon  the  occasion  of  the  opening  of  an  elementary 
drawing  school,  at  Westminster,  in  June,  1852,  the 
Right  Hon.  James  Henley  then  presiding,  Mr.  (now 
Sir)  Henry  Cole  delivered  an  address,  in  which  he 
showed  how  the  schools  of  desig-n,  instead  of  teaching 
the  principles  and  practice  of  applied  art,  had  been  com- 
pelled, after  14  years’  existence,  to  virtually  commence 
their  careers  again,  in  the  character  of  “mere  drawing 
schools.”  It  had  taken  the  long  period  of  14  years  to 
arrive  at  the  conviction  that,  in  order  to  educate  a com- 
petent designer,  the  obligation  could  not  be  avoided  of 
teaching  the  very  elements  of  the  art— a power  of  draw- 
ing. Under  the  inspiration  of  this  experience,  an 
official  syllabus  of  instruction  in  drawing,  issued  by  the 
Department  of  Practical  Art,  then  located  in  Marl- 
borough-house, was  prepared  by  Mr.  Redgrave,  R.A. 
Elementary  drawing  was  prescribed  to  be  the  imitation 
of  right  lines,  then  of  curves,  then  of  copies  of  leaf 
forms,  the  whole  forming  a first  course  of  what  was 
styled  geometrical  freehand  imitation.  As  a completion 
of  this  first  course,  the  student  had  to  learn  some  ele- 
mentary geometrical  drawing.  He  was  then  deemed 
sufficiently  prepared  to  enter  upon  a course  of  draw- 
ing from  solid  examples  of  simple  form,  and  to  com- 
plete his  knowledge  in  this  section,  he  was  ex- 
pected to  acquire  the  rudiments  of  linear  per- 
spective. This  initiatory  instruction  in  drawing  has, 
since  1852,  remained  in  force  throughout  the  numer- 
ous schools  of  art  and  art  classes  throughout  the 
United  Kingdom,  which  are  recipients  of  Government 
grants  for  drawing  from  the  Science  and  Art  Depart- 
ment. Bearing  these  few  facts  in  mind,  the  agreement 
of  opinion  established  between  English  reformers  of  a 
State  system  of  drawing  thirty  years  ago  and  French 
reformers  at  the  present  time,  gives  increased  interest 
to  the  report  of  the  French  Commission,  which  runs  as 
follows : — 

“ Gentlemen, — The  problem  which  is  now  submitted 
to  you  has,  in  the  course  of  late  years,  received  close 
attention,  and  was  nearly  solved  by  the  members 
of  the  ‘ Conseil  Superieiir  des  Beaux  Arts  ’ as  well  as 
by  those  who  formed  the  ‘ Conseil  Superieur  de 
1’ Instruction  Pablique.’  After  interchanging  observa- 
tions and  discussing  various  projects,  after  labours  of 
successive  Commissions  composed  of  both  ‘ Conseils,’  an 
agreement  was  arrived  at  upon  modifications  to  be 
applied  to  the  system  of  drawing  in  force  in  the  estab- 
lishments of  the  universities,  and  upon  the  compilation 
of  syllabuses,  according  to  which  the  re-organisation 
of  this  system  should  be  carried  out. 

“ In  order  to  give  early  satisfaction  to  wishes  which 
had  been  expressed,  as  weU  as  to  ascertain  the  precise 
scope  of  the  action  to  be  taken,  the  predecessor  of  the 
Minister  of  Public  Instruction  appointed  a certain 
number  of  inspectors  of  drawing,  whom  he  charged 
to  proceed  with  an  inquiry  upon  the  present  state  of 
affairs  in  the  ‘ lycees  ’ and  colleges,  and  upon  the 
wants  for  which  fresh  measures  might  be  found  neces- 
sary. All  the  reports  containing  the  results  of  this 
inquiry,  undertaken  during  the  first  six  months  of  1879, 
pointed  to  the  urgency  of  important  reforms.  They 
confirmed  what  had  been  previously  indicated  as  being 
vices  or  insufficiencies  of  organisation,  and  demonstrated 


the  seasonableness  of  appeals  which,  from  time  to  time, 
had  been  urged  for  administrative  solicitude. 

“ The  Minister  of  Public  Instruction  and  Fine  Arts  at 
once  took  notice  of  the  reports  addressed  to  him  by  the 
inspectors.  By  a decree,  dated  9th  July,  1879,  the 
Minister  directed  a Special  Commission  to  prepare,  for 
submission  to  the  Conseil  Superieur  de  I’lnstniction 
Publique,  a project  for  organising  the  instruction  irt 
drawing  in  the  ‘ lycees  ’ and  colleges ; and  by  the 
6th  August,  1879,  this  Commission  accomplished  its. 
task.  The  programme,  or  syllabuses  of  instruction, 
prepared  by  a sub -Commission,  especially  nominated 
for  the  purpose,  were  approved,  on  that  date,  by  the 
entire  Commission  itself. 

“ It  is  these  programmes,  or  syllabuses  of  instruction,, 
that  the  Commission,  to  which  I have  the  lionour  of 
being  the  reporter,  has  been  charged  to  examine.  In 
generally  adopting  them  in  principle,  the  Commission 
which  embodied  them  has  not  felt  itself  bo\ind  to- 
adhere  strictly  to  the  text,  or  to  accept  all  the  proposed 
details.  As  the  Commission,  which  had  in  truth  initiated 
the  projected  reform,  it  naturally  approved,  and  re- 
commended the  ‘ Conseil  Superieur’  to  do  so  as  well,  of 
a method  of  instruction  which,  contrary  to  iisage  of 
long  standing,  should  be  based  upon  giving  precedence,, 
so  to  speak,  to  the  training  of  the  eye  before  that  of 
hand,  a method  by  which  young  people  would 
be  induced  to  consider  primarily  the  essential  mi  an- 
ing  of  the  forms  ; and  thus,  it  was  decided  that  pupils 
should  commence  their  instruction  with  linear  or 
geometrical  drawing.  However  predominant  such  a 
method  should  be  during  the  three  first  years  of 
instruction,  the  Commission  had  no  intention  of  clo.sely 
circximscribing  the  practice  of  young  drawers  to  the  mere 
tracing  of  lines,  or  of  estimating  the  value  of  their  rela- 
tions one  with  another.  Yoiir  Commission  was  of  opinion 
that,  during  the  first  three  years’  course  of  instruction, 
opportunities  should  be  afforded  the  pupils  of  practically 
applying  the  principles  they  learnt,  and  that  elementary 
lessons  upon  drawing  or  ornament,  the  representation 
of  objects  according  to  their  appearance,  could  be- 
usefully  given.  In  this  way,  whilst  deriving  real  profit, 
the  pupils  would  be  interested  in  their  work,  in  a way  too- 
prolonged  exercises  in  simple  drawing  of  lines  could  not. 
be  expected  to  affect.  Instruction  in  drawing  then,  in 
the  9th,  8th,  and  7th  classes,  would  have  characteristics: 
of,  and  should  be  confined  to,  the  limits  we  have  just 
indicated  ; that  is  to  say,  the  aim  of  it  should  be  imita- 
tion and  logical  appreciation  of  right  lines,  a little- 
later  of  curves,  and  later  still,  the  representation  of 
objects  involving-  the  simplest  geometrical  drawing-, 
and  the  elements  of  perspectiv-e. 

“ Work  of  a slightly  advanced  sort  would  be  required 
of  students  in  the  sixth  class.  Not  only  would  such 
have  to  practice  themselves  in  geometrical  and  in  .shaded 
perspective  drawing,  of  geometrical  solids,  and  of  a few 
common  objects,  but  they  would  be  required  to  make 
drawings  from  ornament  in  rehef,  taken  from  conven- 
tional and  non-natural  objects,  such  as  mouldings, 
classic  honey  suckles,  dentated  ornaments,  &c.,  and, 
from  has  reliefs,  inspired  by  examples  of  living  forma 
such  as  leaves,  ornamental  flowers,  &c. ; but  here  again 
a limit  should  be  fixed,  and  attempts  prevented  to  imitate, 
either  in  or  out  of  classes,  any  kind  of  drawing  of  the 
human  figure. 

‘ ‘ Students  should  not  commence  this  work  until  they 
reach  the  fifth  class,  and  herein  lies  an  innovation  in 
principle  which  is  submitted  to  you.  This  innovation, 
gentlemen,  the  majority  of  your  Commission  does  not 
any  longer  hesitate  to  propose  ; but  I am  desired  to 
state  that  in  the  former  Council,  and  in  many  Commis- 
sions preceding  the  present,  a minority,  often,  it  is  true, 
of  very  small  numbers,  was  opposed  to  the  principle 
which  the  majority  of  your  Commission  has  seen  fit  to 
adopt. 

“ To  justify  objections  against  any  system  of  initial 
instruction  in  geometric  drawing,  the  authority,  both 
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of  traditional  practice  of  masters  of  all  epochs,  as  well 
as  of  certain  precepts,  was  quoted ; against  which, 
nevertheless,  it  would  be  easy  to  adduce  other  authori- 
ties in  an  opposite  sense.  Amongst  any  who  had  facility 
in  handling  the  pencil,  the  necessity  was  pleaded  of 
developing,  from  early  infancy",  the  sentiment  of  the 
beautiful,  of  taste,  of  aesthetic  appreciation  of  form. 
Now  the  human  figure,  such  as  we  see  it  represented  in 
monuments  of  antique  statuarj%  and  in  the  works  of  the 
masters,  being  an  expression  of  superior  beauty,  it  was 
held  that  the  best  thing  to  be  done  was  to  bring  under 
the  eyes  of  pupils  from  the  verj*  first  day,  to  the 
exclusion  of  all  else,  models,  engravings,  photographs, 
or  casts,  taken  from  antique  sculptures,  or  the  chefs 
d'ceurres  of  painters  of  the  Renaissance. 

‘“The  holders  of  a contrary  opinion— that  is  to  say, 
without  exception  aU  those  of  the  Commission  or  above- 
mentioned  ‘conseils,’  who  follow  the  profession  of 
artist — insisted  upon  the  absolute  necessity  of  there 
being  a primary  or  grammatical  course  of  teaching 
drawing.  ‘ Since  drawing  serves  as  a mode  of  ex- 
pression, in  the  Fine  Arts,’  said  M.  Guillamne, 
one  of  the  most  distinguished  membei’S,  ‘ one  concludes 
that  art  is  its  unique  object,  and  that  it  is  art  Avhich 
should  be  aimed  at  before  all  other  instruction.  Never- 
theless, one  finds  that  its  useful,  practical  side,  the 
means  of  precision  which  it  obtains  from  science,  and 
which  serve  as  indispensable  supports,  even  to  the  artist 
himself,  are  disdained.  Before  knowing  how  to  draw  a 
line  and  to  recoimise  in  it  exactly  its  value,  an  affecta- 
tion for  ideal  beauty  is  pretentiously  set  up.  Is  there 
not  danger  in  thus  appealing  to  the  creative  faculty  and  I 
independence  of  sentiment  when  it  Avould  bo  wiser  to 
attend  to  the  ordering  and  discipline  of  the  rational 
faculties  ? As  little  as  a child  may  do  in  a course  of  in- 
struftion  in  drawing,  it  would  be  well  for  him  to  imbibe 
some  sure  notions,  precise  and  practical,  which  may 
serve  him  during  his  entire  life.’ 

“Your  Commission,  gentlemen,  in  preparing  the 
syllabuses  which  are  herewith  submitted  to  you,  has 
been  animated  by  sentiments  like  those  above  expressed ; 
it  has  had  in  view  the  progress  of  national  intelligence. 

“Instead of  efforts,  premature,  and  necessarily  futile, 
in  the  presence  of  objects  beyond  their  comprehension 
and  age,  the  Commission  proposes  that  beginners  should 
work  out  very  simple  exercises,  such  as  almost  constitute  ! 
an  elementarA'  mathematical  apprenticeship.  Instead 
of  a system  of  instruction  subordinated  to  the  prefer- 
ences or  personal  conveniences  of  profes.sors,  the  Com-  j 
mission  a-ks  you  to  sanction,  for  general  in.struction, 
the  establishment  of  a fixed  doctrine,  of  a curriculum  i 
of  progressive  and  scholastic  study  of  drawing.  It  asks  ' 
you  to  di.-engage  the  study  of  drawing  from  useless 
difficulties  in  v hich  it  has  become  enA'ironed,  and  to  i 
formularise  and  renovate  its  conditions  : in  a word,  to 
substitute  rational  and  thorough  investigation  for  i 
routine  habit^,  or  mere  facility  of  the  hand. 

“1^5  it  neces-ary  to  dwell  upon  abuses  which,  ini 
many  cla.-ses  of  drawing,  have  obtained  a kind  of  | 
legal  force?  It  seem,-  that  students  have  too  fre- 
quently been  subjected  to  trials  of  patience  in  a specious 
mastep*  ov<  r the  mysteries  of  hatching,  stumping, 
or  -tippling-.  Here,  imbued  in  the  victims  of  this 
sad  method,  is  to  be  found  the  origin  of  that 
discnist,  or,  at  least,  weariness  of  work,'  which  has 
gone  on  developing  during  successive  years  of  study. 
^m«  thing  worse  than  ignorance  has  arisen,  false 
judsrment  and  complete  incapacity,  even  amongst  such 
as  may  be  naturally  endowed  to  conceive  and  represent 
the  truth,  are  the  outcomes  of  this  Aucious  method.  Let 
the  most  distinguished  student  in  drawing,  in  his 
‘ lycee  ’ or  college,  be  asked  to  copy  no  example  dedi- 
cated to  the  glory  of  crayon  mnnie^  but  a real,  solid, 
object,  and  unless  he  be  permitted  to  resort  to  the 
mendacions  eloquence  and  babble  of  the  style  of  drawing 
he  has  studied,  he  must  find  himself  totally  unprepared 
to  do  as  he  is  told. 


“ To  suppress  such  artificial  customs,  to  rid,  as  far  as 
possible,  instruction  of  conventionality,  we  propose, 
gentlemen,  to  set  our  faces  against  drawing  from  the 
human  head  until  such  a time  when  the  pupil,  by 
antecedent  studies  and  acquii’ed  experience,  may  find 
himself  fortified  against  confusion  between  the  purely 
mechanical  imitation  of  an  example,  and  the  paramount 
duty  of  finding  out  how  to  faithfully  reproduce  its 
essential  characteristics. 

“It  is  almost  unnecessary  to  say  that  the  study  of 
drawing  from  the  head  having  been  commenced  in  the 
5th  class,  that  of  the  entire  figure  will  foUow  in  the 
more  advanced  classes.  To  drawing  from  the  human 
figme,  and  to  the  study  of  the  various  parts,  will  be 
added  in  the  4th,  3rd,  and  2nd  classes,  graduated  studies 
of  agricidtural  fragments,  of  decorative  figures,  &c. 
At  length,  besides  developing  and  applying  preceding 
studies  in  the  classes  of  rhetoric  and  philosophy,  the 
new  programme  proscribes  that  pupils  in  both  these 
last  - named  high  classes,  shall  practise  landscape 
drawing  from  copies,  and,  further,  if  circumstances- 
permit  it,  sketches  from  natui’e,  trees,  buildings,  »S:c. 
Circumstances  permitting,  a few  attempts  might  be 
made  in  the  rhetorical  and  philosophical  classes  in 
studying  the  human  head  from  life. 

“ The  sjdlabus  of  the  drawing  courses  in  classes  of 
special  secondary  instruction,  has  not  appeared  to  your 
Commission,  to  demand  exceptional  treatment  different 
from  that  laid  down  for  classical  classes  of  secondary 
instruction,  excepting,  in  so  far  as  appertains  to  work 
to  be  done  by  students  in  special  classes,  where,  a 
I necessary  division  ai’ises  between  drawing  done  with- 
out, and  that  done  with  the  aid  of  instruments,  and  in 
ft'hich  architectural  or  machine  drawings  of  an  advanced 
style  forms  part  of  the  studies. 

“ For  all  other  classes,  the  course  of  study  is  common 
to  both  sets  of  pupils.  Both  will  be  required  to  follow 
the  same  track,  will  be  subject  to  the  same  tests,  will 
study  from  the  same  models  and  copies  ; photographs 
on  account  of  their  negative  character,  and  being  liable 
to  be  completely  misunderstood  by  beginners,  are 
rigourously  interdicted  from  the  category  of  examples. 
The  only  exception  in  regard  to  photographs  will  be 
made  as  respects  those  from  pen  and  pencil  drawings  of 
the  masters,  because  in  them,  precise  lines  of  the 
master  hand  are  reproduced,  and  define  such  methods  of 
drawing  as  are  not  to  bo  expected  in  photographs  from 
sculptures  and  paintings. 

“ Tlie  prohibition  of  photographs  as  examples,  except- 
ing in  the  cases  above  indicated,  is  a step  to  which  your 
Commission  attaches  great  importance.  On  this  point 
it  has  expressed  an  opinion  of  confoi“mity  with  that  of 
tlie  unanimity  of  the  majority  of  the  preceding  Com- 
missions. As  to  the  establishment,  proposed  by  the 
more  recent  of  those,  of  a course  of  twenty  lessons  for 
secondary  special  instruction,  and  of  fifteen  lessons 
upon  the  general  history  of  art,  your  Commission 
has  been  forced  to  the  conclusion  that  it  was  im- 
practicable. It  has  considered  on  one  hand  that 
the  two  hours  allowed  in  the  ‘ lycees  ’ and. 
colleges  for  drawing  could  not,  without  difficulties,  be 
regulated  to  admit  of  the  special  courses  in  question,  and 
it  feared  on  the  other  hand  that  in  the  majority  of  cases 
the  teaching  staffs  might,  in  the  absence  of  efficiently 
tested  ability  to  impart  such  instruction,  as  that  neces- 
sary in  a comprehensive  history  of  art  embracing  all 
epochs  and  successive  phases  of  art  in  different  countries^ 
be  unable  to  meet  the  requirements  expected  of  them. 

“ I have  attempted,  gentlemen,  to  bring  together 
the  considerations  which  have  influenced  us  in  deter- 
mining the  choice  and  compilation  of  the  various  articles 
composing  the  syllabuses  of  instruction,  upon  the  adop- 
tion of  which  you  are  asked  to  deliberate.  I should 
only  add  that  in  deciding  to  recommend  the  adoption  of 
a progressive  course  of  instruction  in  drawing,  based 
upon  an  elementary  training  in  geometry,  your  Com- 
mission has,  beyond  such  convictions  as  theory  alone 
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might  carry,  felt  the  benefit  and  utility  which  arise 
from  a regulated  and  practical  order  of  stages  of  in- 
struction. 

“From  statistics  furnished  by  the  Director  of 
Secondary  Instruction,  it  appears  that  about  a third  of 
the  students  in  our  ‘ lycees  ’ are  receiving  special 
instruction,  and  that  of  the  remainder,  the  half,  at  least, 
of  the  2nd  and  3rd,  do  not  rise  beyond  the  4th  class. 
‘‘  Thus,’  as  the  Director  of  Secondary  Instruction  says, 

‘ the  half  of  our  students  are  destined  for  commerce,  for 
industrial  persuits,  for  manufactories,  either  as  managers 
or  ■workmen.  Consequently,  if  instruction  in  drawing 
‘ the  figure  from  copies  ’ be  made  the  foundation  of  a 
scheme  of  tuition,  the  half  of  the  students  would  miss 
those  preparatory  courses  of  precise  drawing  which  are 
more  closely  allied  to  different  industrial  careers. 

‘ ‘ How  can  one  escape  from  being  struck  by  the  gravity 
■of  such  a danger  ? The  means  of  avoiding  it  lies  in  the 
very  method  and  projected  re-organisation  of  the 
instruction  in  drawing  which  your  Commission  recom- 
mends you  to  adopt.  This  method  entails  no  sort  of 
compromise.  The  vocation,  otherwise  exceptional,  of 
those  students  who  may  some  day  become  artists  is  not 
endangered,  since  the  scientific  principles  they  will 
4icquire  the  knowledge  of,  will  be  certainly  called  into 
play.  The  more  general  interests  of  those  who  in  the 
course  of  their  lives  may  be  called  upon  to  express  their 
ideas  by  more  adequate  means  than  by  speech  or 
writing,  will  not  be  jeopardised,  and  finally,  from  the 
philosophical  point  of  view,  a more  precise  notion  of 
the  conditions  and  uses  of  the  art  of  drawing  will  be 
disseminated.  In  a single  word,  instruction  in  draw- 
ing thus  understood  and  followed,  would  have  the 
advantage  of  at  once  imparting  to  pupils  a logical 
education,  and  of  usefully  preparing  the  way  of  their 
future.” 

To  this  report  are  appended  the  syllabuses  proposed 
for  the  various  classes  in  the  lycees  and  colleges,  which 
in  a measure  correspond  with  the  stages  of  instruction 
set  forth  in  the  official  Art  Directory  of  the  Committee 
of  Council  on  Education. 


GUM  HOGG  AND  ITS  USES. 

Under  the  name  of  GumHogg,  a substance  is  described 
in  the  American  Journal  of  rharmacy,  of  which  it  is 
stated  that  the  botanical  source  is  unknown.  It  appears 
to  be  of  a similar  nature  to  tragacanth,  taking  up  a 
large  proportion  of  water,  though  it  is  not  absolutely 
soluble.  An  experiment  in  this  direction  showed  that, 
after  being  in  cold  water  for  twenty-four  hours,  it 
swelled  up  into  a soft  white  transparent  mass,  occupying 
the  lower  half  of  the  vessel  in  which  it  was  placed ; 
when  agitated,  the  mass  showed  no  disposition  to  form  a 
uniform  mucilage,  but  separated  into  small,  soft,  trans- 
parent, and  rather  granular  fragments  resembling 
pounded  ice  ; this  subsided  at  the  bottom  of  the  vessel 
again  when  it  was  set  at  rest.  A second  portion  of  the 
gum,  by  prolonged  boiling  with  water,  gave  the  same 
result  as  obtained  with  cold  water. 

The  commercial  history  of  this  gum  in  North  America 
is  very  interesting.  It  appears  to  have  been  introduced 
into  Salem,  Massachussets,  about  thirty  years  since. 
At  that  time  Salem  was  the  head-quarters  of  the  East 
India  trade,  and  this  gum  came  with  a lot  of  tragacanth 
imported  to  that  place  from  Calcutta.  It  was  supposed 
that  it  might  be  used  in  place  of  tragacanth,  as  a cheaper 
article,  by  the  shoemakers.  It,  however,  came  into  the 
hands  of  a noted  drug  garbler  of  the  place,  and  was  re- 
jected by  him  immediately  as  an  inferior  gum.  It  was 
next  shipped  to  Boston  for  sale,  and  after  a number 
of  ineffectual  attempts  to  foist  it  on  the  market, 
it  was  finally  put  up  at  public  auction  and  sold 
for  two  or  three  cents  a pound  to  one  of  the  princi- 
pal booksellers.  The  purchaser  made  a number  of  in- 
.effectual  attempts  to  utilise  it  for  different  purposes, 


and  finally,  somewhat  disgusiJed,  placed  it  in  the  hands 
of  a Prof.  Jackson,  a chemist,  m the  neighbourhood  of 
Boston  ; he  made  several  experiments  with  it,  and  dis- 
covered its  property  of  forming  st  good  non- adhesive 
mucilage,  when  boiled  with  an  alkali.  It  was  soon 
after  utilised  for  the  manufacture  of  marbled  paper, 
which  was  just  then  becoming  known  in  the  country. 
Gradually  the  secret  became  known,  and  as  there  was 
a slight  demand  for  the  article  at  different  times,  small 
lots  were  brought  into  the  country.  Up  to  the  time  of 
the  experiments  being  made  the  gum  had  received  no 
name,  but  aferwards  it  was  known  through  the  trade 
by  that  of  gum  hogg,  and  it  is  believed  that  the  name 
was  given  ty  Prof.  Jackson,  on  account  of  its  obstinancy 
in  resisting  the  different  efforts  for  its  solution,  and 
thus  behaving  like  a well-known  animal  of  similar  per- 
verse and  wilful  habits. 

Of  late  years,  the  gum  has  gone  considerably  out  of 
use  on  account  of  the  irregularity  and  scarcity  of  the 
supply.  The  process  in  which  this  gum  takes  a part  in 
the  manufacture  of  marbled  paper  consists  of  staining 
the  paper  and  the  edges  of  books  in  a variegated  man- 
ner. The  gum  is  first  allowed  to  soak  in  cold  water 
until  swollen,  and  then  boiled  -with  a weak  solution  of 
pearlash  until  a thick  consistent  mucilage  is  obtained, 
which  is  strained.  This  forms  the  basis  or  vehicle  for 
receiving  the  colours  and  transferring  them  to  the  paper, 
and  is  placed  in  a shallow  tank  about  five  feet  long, 
three  feet  wide,  and  four  inches  deep.  This  body  must 
be  removed  as  often  as  fermentation  in  the  mucilage 
renders  it  liquid.  In  cold  weather  this  is  not  so  frequent, 
but  in  hot  weather  it  must  be  replaced  with  fresh  at 
least  twice  daily.  The  colours  used  are  the  ordinary 
paint  colours  ground  to  a cream  with  thin  mucilage  of 
gum  arabic.  The  workman  standing  over  the  tank 
first  takes  a large  brush  with  spreading  bristles,  and, 
dipping  it  in  his  colour,  sprinkles  it  over  the  surface  of 
the  tank  by  twirling  the  handle  between  his  hands. 
The  value  of  the  mucilage  is  now  shown,  for  the  colour 
does  not  either  mix  with  it  or  spread  over  its  surface, 
but  retains  the  circular  form  the  drops  would  assume 
upon  first  striking  a plane  surface.  The  first  colour  is 
then  followed  in  a similar  manner  by  a second,  using  a 
fresh  brush,  and  thus  in  turn  by  a third,  and  so  on,  at 
the  pleasure  of  the  operator,  each  particular  drop  show- 
ing no  disposition  to  mix  with  its  fellow.  The  pattern 
thus  made  is  mostly  of  round  drops,  but  should  it  be  i 
desired  to  vary  it,  combs  of  different  degrees  of  fineness  < 
are  drawn  in  different  directions  gently  over  the  surface, 
producing  beautiful  wavy  lines  and  figures.  The  paper 
is  now  floated  gently  over  the  surface  of  the  tank  for  a 
few  seconds,  where  the  colour  is  transferred  from  its 
surface  to  that  of  the  paper,  and,  after  being  hung  to 
dry,  is  burnished  by  hot  steel  rollers ; no  particular 
quality  of  paper  is  needed,  the  only  requisite  being  it 
should  not  be  too  highly  calendered.  A smooth  piece 
of  board  is  now  drawn  over  the  surface  of  the  tank, 
when  it  is  ready  for  a fresh  operation.  The  edges  of 
the  books  are  stained  in  a similar  manner,  the  book 
being  taken  unbound  and  pressed  between  boards  tightly 
together,  so  that  none  of  the  colour  shall  penetrate 
beyond  its  surface  ; they  are  afterwards,  when  dry, 
bixrnished  by  a hot  iron  tool  by  hand.  The  products 
afforded  by  the  process  are  of  infinite  variety,  and,  as 
can  be  imagined,  no  two  products  are  ever  exactly  alike, 
and,  by  varying  the  colours,  an  almost  endless  kaleidos- 
copic change  can  be  produced. 


THE  MANUFACTUEE  OF  POECELAIN  IN 
KIANGSI. 

The  province  of  Eaangsi  has,  for  some  time  past,  been 
celebrated  for  its  production  of  chinaware,  and  the  : 
trade  in  this  article  is  steadily  increasing.  The  great  l 
bulk  of  it  is  carried  in  native  craft  direct  from  the  j 
factories  to  various  points  in  China,  up  and  down  the 
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River  Tang-tse-Kiang:,  and  along  the  coast  even  as  far 
as  Canton  ; a large  quantity  is  shipped  via  Kiukiang  for 
Shanghai  for  transhipment  to  northern  ports,  but 
chiefly  Tientsin.  The  great  factories  for  the  manufac- 
ture of  chinaware  are  at  a place  called  Kingte-chen, 
but  it  is  a curious  fact  that  none  of  the  clay  employed 
is  found  in  that  district  ; this  is  all  imported  from 
districts  in  the  neighbourhood  of  Naukang-fu, 
Kwangsin-fu,  and  Jaochow-fu.  The  chief  reason  for 
the  selection  of  Kingte-chen  as  a site  on  which 
to  erect  porcelain  factories  so  extensively,  was  on 
accoimt  of  the  water  found  there,  which,  because 
of  its  cleanness  and  clearness,  and  being  impreg- 
nated with  salts,  was  considered  most  fit  to  purify 
and  refine  the  clay,  and  unite  its  particles.  It  is 
said  that  this  clay  is  a composition,  and  that  two 
or  tliree  hundred  years  are  required  to  prepare  it ; this, 
however,  cannot  be  so,  as  in  that  case,  the  ware  would 
be  neither  so  common  nor  so  cheap.  It  is  conveyed  from 
the  various  quarries  in  the  district  by  boats  and  small 
junks,  and  washed,  in  order  to  purge  it  from  any 
different  earth,  then  brayed  to  a small  powder,  which 
the  workmen  continue  pounding  for  a long  time.  Of 
this  powder  a paste  is  formed,  and  this  is  kneaded  and 
beaten  in  order  that  it  may  become  softer,  and  that  the 
water  may  be  incorporated  with  it.  After  the  clay  is 
thoroughly  moulded,  it  is  formed  by  the  wheel  into  any 
shape  or  style  that  the  maker  pleases.  When  the  work 
is  satisfactory,  the  vessel  is  exposed  to  the  sun  morning 
and  eveniug,  but  removed  as  the  day  gets  warmer  for 
fear  of  its  being  warped.  The  various  articles  are 
thus  dried  by  degrees,  and  as  soon  as  the  ground  is 
considered  fit  to  receive  colours  they  are  painted,  and 
in  order  to  give  the  vessels  and  colours  a better  lustre,  or 
a highly  enamelled  appearance,  a very  fine  layer  of  the 
same  porcelain  is  made,  and  the  whole  work  washed  with 
it.  This  gives  that  particular  whiteness  and  lustre  to  be 
seen  in  the  very  finest  ware.  The  next  process  is  to 
put  the  articles  into  a furnace,  and  hake  them  with  a 
constant  but  gentle  heat,  wliicli  will  not  break  them. 
After  they  have  aapiired  the  proper  consistency,  they 
are  allowed  to  remain  some  time  before  being  with- 
drawn, to  prevent  any  damage  by  a too  sudden  ex- 
posure to  the  cool  air.  The  value  of  this  chinaware 
depends  very  much  upon  fancy  ; but  it  is  generally  con- 
ceded that  three  things  combine  to  make  any  one  of  the 
articles  complete,  viz.,  the  fineness  and  rare  finish,  the 
painting  and  designing  of  the  figures,  and  the  shape  and 
fashion  of  the  work.  The  fineness  may  be  tested  by  the 
transparency  which  is  discernible  chiefly  about  the 
edges  of  the  article.  The  whiteness  is  often  confounded 
with  the  varnish,  but  it  is  said  that  age  in  time  makes 
a plain  distinction,  for  the  varnish  will  tarnish  in  the 
long  run,  and  the  whiteness  becomes  more  apparent. 
The  smoothness  and  fineness  consist  in  the  brightness  of 
the  varnish  and  evenness  of  the  work.  The  former 
must  not  be  too  thick,  because  in  that  case  there  will 
be  a crush  upon  it,  and  it  will  shine  too  much,  and  the 
surface  is  only  perfectly  even  when  it  has  not  the  least 
rising  or  the  smallest  depression  to  be  seen,  although 
few  pieces  are  without  some  of  these  defects.  In 
colouring  the  chinaware,  imperial  yellow,  milky 
white,  red,  and  grey  are  the  favourite  grounds  on  which 
are  painted  figures,  landscapes,  flowers,  trees,  birds, 
and  arabesques,  though  turquoise  blue,  pale  pink, 
mazarine  blue,  and  sage  green  groimds  are  often  em- 
ployed. Arabesques  are  more  frequently  met  with  than 
any  other  style  of  ornamentation,  and  they  are 
generally  in  borders,  but  are  also  used  for  enrich- 
ing the  whole  surface  of  vases,  consisting  of  fanciful 
and  ideal  mixtures  of  all  sorts  of  figures,  real  and 
imaginary,  often  truncated  and  growing  out  of  plants  ; 
also  all  sorts  of  plants,  and  involved  and  twisted 
foliage.  Many  of  the  designs  in  painting  are  mean  and 
common,  flowers  and  trees  are  often  fairly  well  done, 
but  the  figures  of  men  are,  as  a rule,  monstrous,  whereas 
other  pictures  are  bold  and  well  proportioned.  The 


finest  specimens  are  selected  by  an  official  for  the  Court 
at  Pekin,  and  these  are  called  Imperial  ware  (“Kuan 
Yao”),  and  each  article  bears  a “Kuan  Yin”  or  furnace 
stamp  upon  the  back,  which  merely  gives  the  year  of  the 
dynasty  reigning  at  the  time  of  manufacture.  All  the 
other  ware  is  designated  “Min  Yao,”  meaning  the 
wai’e  made  for  the  people  ; that  is  of  a common  kind. 
J^everal  samples  of  the  Kiukiang  porcelain  were  exhibited 
in  the  Philadelphia  and  Paris  Exliibitions  of  1876  and 
1878. 


GENERAL  NOTES. 


Technical  Education. — Sir  John  Bennetthas  addressed 
a letter  to  several  of  the  morning  papers,  stating  that  he  is 
about  to  bring  forward  a resolution  at  the  Common  Council, 
that  a grant  of  ten  thousand  guineas  be  made  to  the  City  and 
Guilds  of  London  Institute  for  the  promotion  of  Technical 
Education.  It  will  be  remembered  that  although  the  Cor- 
poration has  always  had  representatives  on  the  governing 
body  of  this  institute,  they  have  not  as  yet  contributed  any- 
thing towards  its  funds. 

Cutlers’  Company.— A course  of  lectures,  on  subjechs 
connected  with  the  materials  used  in  the  manufacture  of 
cutlery,  is  arranged  for  delivery  in  the  Cutlers’ -hall  in 
December,  1880,  and  January,  February,  and  March,  1881. 
The  first  lecture  will  be  by  Sir  Henry  Bessemer,  “On  the 
Manufacture  and  Uses  of  Steel,  with  Special  Reference  to 
its  Employment  for  Edge  Tools.”  A subsequent  lecture 
will  be  given  by  Prof.  Huntingdon,  of  King’s  College. 

Electric  Light  Wires. — A letter  from  Mr.  James 
Harrison,  superintendent  of  the  New  York  Board  of  Eiic 
Underwriters,  dated  October  21,  is  printed  in  the  Scientijic 
American,  which  contains  an  account  of  an  accident  occa- 
sioned by  electricity  from  an  electric  light  wire  in  the  olfi(  e 
of  Messrs.  Silcox  and  Co.,  of  Now  York  : — “ One  day,  either 
Monday  or  Tuesday  last,  some  persons  on  the  roof  of  one  of 
the  intervening  buildings,  dropped  an  electric  light  wire 
upon  that  of  the  telephone  wire  of  Messrs.  Silcox,  bringing 
the  two  wires  in  contact.  Tho  effect  rather  astonished  the 
people  in  tho  office.  Elaines  burst  forth  from  the  telephone 
instrument  on  the  wall,  producing  such  an  intense  heat  as  lo 
entirely  destroy  the  magnets.”  The  editor  points  out  that 
such  an  accident  as  this  may  bo  prevented  by  covering  the 
electric  light  wires  or  the  telephone  magnets  with  insulating 
material,  and  urges  the  necessity  of  this  precaution. 

Edinburgh  School  of  Cookery  and  Domestic  Economy. 
— The  sixth  session  of  this  school,  and  the  first  under  its 
extended  name,  was  opened  by  Dr.  Beddoe,  E.R.S.,  pre- 
sident of  the  Health  Section  of  the  Social  Science  Con- 
gress. The  subjects  to  he  taught  during  the  session 
1880-81  are: — I.  Cookery  (demonstration  and  practice) . II. 
Ironing,  clear-starching,  and  the  French  method  of  doing  up 
fine  lace.  III.  German  method  of  cutting  out  dresses,  &c. 
IV.  Ambulance  lectures  on  first  aid  to  the  injured.  Y. 
I’hysiology  and  health.  A small  library  of  the  leading  books 
on  "food,  cookery,  and  physiology  has  been  formed  for  the  use 
of  students.  The  Hon.  Secretary  is  Miss  Guthrie  Wright, 
6,  Strandwick- place,  Edinburgh. 

Porcelain  Clays. — Prof.  Wurtz,  who,  a year  or  two 
ago,  examined  some  of  the  so-called  porcelain  clays  used  at 
Arita,  found  that  they  were  no  clays  at  all  in  the  scientific 
sense  of  the  term,  and  hence  drew  the  startling  conclusion 
that  the  Japanese  porcelain  is  not  prepared  from  china-clay. 
Many  other  analyses,  however,  have  been  made  by  Prof.  R. 
W.  Atkinson,  formerly  of  University  College,  London,  and 
now  of  the  University  of  Tokio.  These  analyses,  which 
have  lately  been  published  by  the  Asiatic  Society  of  Japan, 
do  not,  on  the  whole,  bear  out  the  views  of  Prof.  Wurtz.  At 
any  rate  they  show  that  the  composition  of  some  of  the  clays 
of  Japan  is  very  similar  to  that  of  ordinary  Kaolin.  One  of 
the  Satsuma  clays,  for  example,  contains  51  ’79  per  cent,  of 
silica,  30'91  of  alumina,  and  1 1 ’74  of  combined  water.  It  is 
true,  however,  that  some  of  the  otlicr  analyses  agree  with 
those  of  Wurtz ; indeed,  one  of  them  shows  as  much  as  81  ‘86 
per  cent,  of  silica.  But,  notwithstanding  such  analyses,  it  is 
clear  that  true  porcelain -clay  is  u.sed  by  some  at  least  of  the 
Japanese  potters. — The  Academy. 
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MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock.  For 
meetings  previous  to  Christmas  : — ■ 

Decembee  1. — “The  Photophone.”  By  Professor 
Alexandee  G-eaham  Bell.  F.  J.  Beamwell,  F.B.S., 
Chairman  of  Council,  will  preside. 

Decembee  8. — “London  Fogs.”  By  Dr.  Alfeed 
Caepentee.  Edwin  Chadwick,  C.B.,  Vice-President 
of  the  Society,  will  preside. 

Decembee  15. — “The  Use  of  Sound  for  Signals.” 
By  E.  Peioe  Edwaeds,  Secretary  to  the  Deputy -Master 
of  the  Trinity -house.  Dr.  Tyndall,  F.B.S.,  will  pre- 
side. 

For  Meetings  after  Christmas  : — 

“Buying  and  Selling;  its  Nature  and  its  Tools.” 
By  Prof.  Bon  AMT  Peicb.  On  this  evening  Lord  Alfeed 
S.  Chuechill  will  preside. 

“ Causes  of  Success  and  Failure  in  Modem  Gold 
Mining.”  By  A.  G.  Lock. 

‘ ‘ The  Participation  of  Labour  in  the  Profits  of  En- 
terprise.” By  Sedley  Tatloe,  M.A.,  late  Fellow  of 
Trinity  College,  Cambridg-e. 

“ The  Gold  Fields  of  India.”  By  Hyde  Claeke. 

“Flashing  Signals  for  Lighthouses,”  By  Sir  Wm. 
Thomson,  F’E.S. 

“ The  Present  Condition  of  the  Art  of  Wood- carving 
in  England.”  By  J.  FIungeefoed  Pollen. 

‘ ‘ Five  Years’  Experience  of  the  Working  of  the  Trade 
Marks’  Registration  Acts.”  By  Edmund  Johnson. 

‘ ‘ Trade  Prospects.  ’ ’ By  Stephen  Bouene. 

“The  Manufacture  of  Aerated  Waters.”  By  T. 
P.  Beucb  “Wabeen. 

“The  Compound  Air  Engine.”  By  Col.  F.  Beau- 
mont, R.E. 

‘ ‘ Improvements  in  the  Treatment  of  Esparto  for 
the  Manufacture  of  Paper.”  By  William  Aenot, 

F.C.S. 

“Deep  Sea  Investigation,  and  the  Apparatus  used 
in  it.”  By  J.  G.  Buchanan,  F.R.S.E.,  F.C.S. 

“The  Discrimination  and  Artistic  Use  of  Precious 
Stones.”  By  Prof.  A.  H.  Chuech,  F.C.S. 

“Forest  Conservancy  in  India.”  By  Sir  Richaed 
Temple,  Bart.,  K.C.S.I. 

“The  Tenure  and  Cultivation  of  Land  in  India.” 
By  Sir  Geoege  Campbell,  K.C.S.I.,  M.P. 

“ Indian  Agriculture.”  By  W.  R.  Robeetson. 

‘ ‘ Trade  Relations  between  Great  Britain  and  her 
Dependencies.”  By  Wm.  Westgaeth. 

“ The  Languages  of  South  Africa.”  By  R.  Cust. 

“The  Loo  Choo  Islands.”  By  Consul  John  A. 
Gubbins. 


Cantor  Lectures. 

Monday  Evenings,  at  eight  o’clock.  The  First 
Course,  on  “ Some  Points  of  Contact  between  the 
Scientific  and  Artistic  Aspects  of  Pottery  and 
Porcelain.”  Five  Lectures,  by  Prof.  A.  H. 
Church,  M.A.  Oxon.,  F.C.S. 

Lectuee  II. — November  29. 

Vitreous,  plumbiferous,  boracic,  and  felspathic  glazes 
and  enamels.  Iridescent  and  metalhc  lustres,  and 
colouring  substances. 


Lecture  III. — December  6. 

Stoneware  and  other  wares  glazed  with  salt. 

Lecture  IV. — December  13. 

Soft  paste  porcelains,  European  and  Oriental. 

Lecture  V. — December  20. 

Hard  paste  porcelains,  Chinese,  Japanese,  and 
European. 

The  Second  Course  will  be  on  “ Watchmaking,” 
by  Edward  Rigg,  M.A.  Three  Lectures. 

The  Third  Course  will  be  on  “The  Scientific 
Principles  involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Adams,  F.R.S.  Four  Lectures. 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
making,”  by  Alan  S.  Cole.  Three  Lectures. 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
; and  its  Influence  upon  Various  Industries,”  by 
R.  Brudenell  Carter,  F.R.C.S.  Three  Lectures. 


Admission  to  Meetings. 

Members  have  the  right  of  attending  all  the 
Society’s  meetings  and  lectures.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Nov.  29tii... SOCIETY  OF  ARTS,  John  - street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Prof.  A.  H. 
Churen,  “ Some  Points  of  Contact  between  the  Scientifie 
and  Artistic  Aspects  of  Pottery  and  Porcelain.” 
(Lecture  II.) 

British  Architects,  9,  Conduit-street,  "W.,  Sp.m.  Mr.  E. 
C.  Robins,  “ Sanitary  Science  in  its  Relation  to  Civil 
Architecture.” 

Institute  of  Actuaries,  The  Quadrangle,  King’s  College, 
W.C.,  7 p.m.  Presidential  Address,  by  Mr.  A.  H. 
Bailey. 

Medical,  11,  Chandos-street,  "W.,  p.m. 

Tuesday,  Nov.  30th... Royal,  Burlington  - house,  W.,  4 p.m. 
Anniversary  Meeting. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Renewed  Discus.sion  upon  Mr.  Maxwell’s 
Paper,  “New  Zealand  Government  Railways,”  and  on 
Mr.  Mosse’s  Paper,  “ Ceylon  Government  Railways.” 
Zoological,  11,  Hanover-square,  W.,  8^  p.m, 

Wednesday,  Dec.  1st... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Prof.  Alexander  Graham  Bell, 
“ The  Photophone.” 

Geological,  Burlington-house,  W.,  8 p.m. 

Entomological,  11,  Chandos-street,  W.,  7 p.m. 
Pharmaceutical,  17,  Bloomsbur^'-square,  W.C.,  8 p.m.  1. 
Mr.  C.  B.  Allen,  “ Note  on  the  History  of  Saffron.”  2. 
Mr.  E.  M.  Holmes,  “The  Use  of  Saffron  in  Phannacy.” 
Archaeological  Association,  32,  Sackville-street,W. ,8p.m. 
1.  Rev.  Dr.  Hooppel,  “ The  Explorations  of  the  Roman 
Station  of  Vinorium  (Binchester).”  2.  Dr.  Wake  Smart, 
“Roman  Remains  at  Nursling,  Hants.” 

Thursday,  Dec.  2nd.  . .Antiquaries,  Burlington-house,  W.,  8j  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr.  Frederick 
Townsend,  “An  Erythraa  ne'w  to  England.”  2.  Dr. 
Maxwell  Masters,  “ The  Conifers  of  Japan.” 

Chemical,  BurUngton-house,  W.,  8 p.m.  1.  Mr.  W. 
Ramsey.  “ Communication  from  the  Laboratory  of  the 
University  College,  Bristol.”  2.  Laura  Mauda  Passa- 
vant,  “The  Specific  Volume  of  Chloral.”  3.  ilr.  J.  W. 
Hamilton,  “ The  Formation  of  Carbon  Tetrabromide  in 
the  Manufacture  of  Bromine.”  4.  Ballot  for  the  Elec- 
tion of  Fellows. 

South  London  Photographic  (at  the  House  oe  the 
Society  of  Arts),  8 p.m. 

Friday,  Dec.  3rd... Philological,  University  College,  W.C.,  8 p.m. 
Geologists’  Association,  University  College,  W.C.,  8 p.m. 
Archseological  Institute,  16,  New  Burlington-street,  W., 
4 p.m. 
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All  communications  for  the  Socieiy  should  be  addressed  to  the  Secretary 
J ohn-street,  Adelphi,  London,  W.  C. 


NOTICES. 


THE  PHOTOPHONE. 

A selection  of  the  diagrams  used  by  Professor 
Graham  Bell,  to  illustrate  his  paper  on  the  Photo- 
phone, ^\'ill  be  reproduced  in  next  week’s  Journal, 
There  has  not  been  sufficient  time  to  allow  of  the 
blocks  being  prepared  for  the  present  issue. 


CANTOR  LECTURES. 

The  second  lecture  of  the  first  course  was  de- 
livered on  Monday,  the  29th  ult.,  by  Prof.  A.  H. 
Church,  M.A.,F.K.S.,  on  “Some  Points  of  Contact 
between  the  Scientific  and  Artistic  Aspects  of 
Potterj*  and  Porcelain.”  The  lecture  was  devoted 
to  the  treatment  of  glazes,  enamels,  lustres, 
and  colouring  substances.  The  lectures  will  be 
printed  in  the  Journal  during  the  Christmas  recess. 


PRACTICAL  EXAMINATIONS  IN  VOCAL  AND 
INSTRUMENTAL  MUSIC. 

The  next  examination  at  the  Society’s  house 
will  be  held  during  the  week  commencing  January 
10th,  1881.  Particulars  will  be  forwarded  on  appli- 
cation to  the  Secretary,  Society  of  Arts,  John- 
street,  Adelphi.  No  names  can  be  received  after 
the  24  th  December,  1880. 


PROCEEDINGS  OF  THE  SOCIETY. 


THIRD  ORDINARY  MEETING. 

Wednesday,  December  1st,  1880;  F.  J.  Bbam- 
VELL,  F.P.S.,  Chairman  of  the  Council  of  the 
Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Begley,  Mrs.,  26,  St.  Peter’s-sqiiare,  Hammersmith, W. 
Fall,  Thomas,  9 and  10,  Baker-street,  Portman-sq.,  W. 
lisher,  Thomas,  Church  Entry,  75,  Carter-lane,  E.C. 
Harman,  Godfrey  Charles,  22,  King-street.  Portmaq- 
square,  W, 


Macauley,  Lieut. -Colonel  George  William,  43,  Craven- 
road,  W. 

Stubs,  Peter,  Statham-lodge,  Warrington. 

Symmons,  Edmund,  Eagle-house,  Hermon-hill,  AYood- 
ford. 

"Walker,  Eobert,  J.P.,  Kidwells  park,  Maidenhead. 
Waterhouse,  Sebastian,  37,  Catherine  street,  Liverpool, 
and  WTndham  Club,  S."W. 

Williams,  Wilham  Henry,  23,  Holland -jDark,  W. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Allcock,  Arthur  Thomas,  5,  Spring-gardens,  Newark- 
upon-Trent. 

Atkinson,  Frederick  William,  137,  Leadenhall- street, 

E.C. 

Aylmer,  Capt.  John  Evans-Freke,  M.P.,  Ayhnersfield, 
Streatham. 

Baillie,  J.  H.,  15,  Old  Bond-street,  W. 

Baxter,  F.,  South  Eastern -wharf,  Park-street,  S.E. 
Bell,  E.,  83,  Knightrider- street,  E.C. 

Benuet,  Peter  Duckworth,  Edgbaston,  Birmingham. 
Biggs,  Benjamin,  3,  Laurence  Pouutney-hill,  E.C. 
Blackwood,  Eichard,  96,  Cromwell -road,  South  Ken- 
sington, S.W. 

Blamires,  Thomas  Howard,  Close-hill,  Lockwood,  near 
Huddersfield. 

Blyth,  James,  31,  Park-terrace,  Eegent’s-park,  N.W. 
Capel,  Frank  C.,  The  Mount,  Wilmington,  Kent. 
Carpmael,  Alfred,  1,  Copthall-buildings,  E.C. 

Clark,  William  Timbrell,  Kilsby,  near  Eugby. 
Collington,  James  B.,  Bceston,  Nottinghamshire. 
Comerma,  Capt.  Andres  A.,  48,  Macfarlane  - road. 
Shepherd’ s-bush,  W. 

Cottew,  William  Stokes,  The  Bank,  Tottenham. 
Cranwell,  AVilliam  B.,  42,  Portsdown-road,  W. 
Crookenden,  Isaac  Adolphus,  Marlborough  - house, 
Blackheath,  S.E. 

Deane,  James  Parker,  D.C.L.,  Q.C.,  3,  Paper-buildings, 
Temple,  E.C.,  and  16,  Westboume-terrace,  W. 
Deavillc,  Eev.  Joseph  Gibson,  Agincourt- villa,  Bun% 
Lancashire. 

Dewrance,  John,  176,  Great  Dover-street,  S.E. 

Eaton,  Francis  James,  Albert-road,  Hesketh-park, 
Southport,  Lancashire. 

Emptage,  Daniel,  Dane-hill  Sanitary  Works,  Margate. 
Estcourt,  Poland  M,,  Local  Government  Board,  S.W. 
Evans,  Lieut. -Colonel  John,  Ilighfield,  Derby. 

Ford,  George  Benjamin,  196,  AVestrninster- bridge -road, 
S.E.,  and  9,  Cuthill-road,  Denmark-hill,  S.E. 
Freeman,  William  George,  44,  Kensington-square,  W. 
Gordon,  Surgeon-General  C.  A.,  M.D.,  C.B.,  Q.H.P., 
70,  Cambridge- gardens,  W. 

Grant,  Sir  John  Peter,  K.C.B.,  G.C.M.G.,  The  Doune 
of  Eotbiemurchus,  Aviemore,  N.B. 

Grcenall,  Lieut. -Colonel  James  Fenton,  Lingholmc, 
I) er wen t w at er , C umberl and . 

Guest,  Montague  J.,  M.P.,  3,  Savile-row,  W.,  and 
Bere  Eegis,  Blandford,  Dorset. 

Guthrie,  Ilerbert,  32,  Brown-street,  Manchester. 

Hall,  Alexander  Lyons,  F.E.G.S.,  Lyon’s-court,  Lad- 
broke-road,  Ilolland-park,  W. 

Harper,  George  Thomas,  Southampton. 

Harvey,  William  Charles,  12,  Old-square,  Lincoln’s- 
inn,  W.C.,  and 8,  Warwick- road,  Maida-hill,W. 
Haynes,  F.,  Superintendent’s  Office,  Telegraph  Depart- 
ment, G.W.E.,  Taunton. 

Heyworth,  Lieut. -Colonel  Lawrence,  Wain  Vawr, 
near  Newport,  Monmouth. 

Hickman,  Alfred,  Goldthom-hill,  near  Wolverhampton. 
Homan,  Ebenezer,  Friem  Watch,  Finchley,  N. 

Hulse,  Joseph,  Dresden,  Longton,  Staffordshire. 

Isaac,  Benjamin,  102,  Piccadilly,  W. 

.Johnson,  "VYalter  Claude,  Eivoli,  Old  Charlton,  Kent. 
Judson,  Frederick  Henry,  77,  Southwark- street,  S.E. 
Keyser,  Charles  Edward,  M,A.>  F.S.A.,  Merry-hiU% 
house,  Bushey,  Herts 
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Lambe,  J.  B.,  199,  Upper  Thames -street,  E.C.,  and 
427,  New-cross-road,  S.E. 

Lightfoot,  Thomas  Bell,  2,  GranviUe-park,  Blackheath, 
S.E. 

Lingard-Monk,  Eichard  Boughey  Monk,  4,  West- 
minster-chambers,  S.W.,  and  Eulshaw-hall,  Wilms- 
low,  Cheshire. 

Lovell,  Eichard  J.,  48,  Oakley-road,  Canonbury,  N. 
McDonald,  James  E.,  4,  Chapel-street,  Cripplegate, 
E.C. 

Marriner,  William  Tyler,  Eton- villa,  King  Edward’ s- 
road,  South  Hackney,  E. 

Marshall,  Alfred,  The  ViUa,  Muswell-hill,  N. 

Martin,  John  Cowdery,  White  Lead  Works,  Ossory- 
road.  Old  Kent-road,  S.E. 

Mineard,  George  Edvard,  57,  Warwick-road,  South 
Kensington,  S.W. 

Moser,  Charles  E.,  Brooklyn,  75,  Upper  Tulse-hill,  S.W. 
Neal,  James,  21,  Lime-street,  E.C. 

Nyland,  James,  42,  Burlington-road,  St.  Stephen’ s- 
square,  Bayswater,  W. 

Paddon,  Samuel  Wreford,  Brooklyn,  Chislehurst. 
Pearson,  Joseph  Hickman,  J.P.,  The  Leveretts,  Hands- 
worth,  near  Birmingham. 

Pfoundes,  Charles,  E.E.G.S.,  M.E.S.L.,  1,  Cleveland- 
row,  St.  James’s,  S.W. 

Pickering,  Charles  William  Harrison,  J.P.,  New 
Brighton,  Cheshire. 

Pinnock,  Henry,  J.P.,  Beechwood,  Newport,  Isle  of 
Wight. 

Pursell,  John  Eoger,  Kingston-road,  Merton,  Surrey. 
Puzey,  William,  5,  Aldermanbury-postem,  E.C. 
Quincey,  Edmund  de  Quincey,  76,  Avenue-road, 
Eegent’s-park,  N.W. 

Kavenscroft,  Sidney  Horace,  Powis-lodge,  Haverstock- 
hill,  N.W.  _ 

Eobinson,  John,  E.G.S.,  Kingscote,  East  Grinstead. 
Eobson,  John,  Tynemouth-road,  The  Green,  Tottenham. 
Eogers,  J.  H.,  Moore-place,  Esher,  Surrey. 

Eothwell,  Eichard,  45,  Holland  road,  Kensington,  W. 
Eudd,  William  Albert,  Gloucester-house  School  Science 
and  Art  Classes,  Dodington,  near  Sittingbourne. 
Simpson,  George  Palgrave,  2,  Mount-terrace,  Eich- 
mond,  Surrey. 

Sonnenthal,  George,  85,  Queen  Victoria-street,  E.C. 
Southee,  Arthur  Philip,  Mount  Edgecumbe,  Eamsgate. 
Squire,  John  Barret,  Worston-house,  Dinning -road, 
Liverpool. 

Stanger,  George  Hurst,  Queen’s -chambers.  North- 
street,  Wolverhampton. 

Stone,  James  Henry,  J.P.,  Cavendish -house,  Grosvenor- 
road,  Handsworth,  Birmingham. 

Tarr,  William,  83,  Knightrider- street,  E.C.,  and  Eem- 
dale,  Walton-on-Thames. 

Trench,  Lieut. -Col.  the  Hon.  William  Le  Poer,  E.E., 
3,  Hyde-park-gardeus,  W. 

Verity,  John,  31,  King-street,  Covent-g-arden,  W.C.  | 
Warrick,  Eobert  Betson,  27,  Woburn -square,  W.C. 
Weager,  James  H.,  26,  Leadenhall- street,  E.C.,  and 
Tottenham. 

Weir,  James,  49,  Jamaica-street,  Glasgow. 

Wells,  Charles  A.,  1,  High-street,  Lewes,  Sussex. 
Wing,  John  Unwin,  Brinkburn- grange,  Sheffield. 
Wyatt,  Vitruvius,  Gas  Light  and  Coke  Company, 
Beckton,  E. 

Ziegler,  David,  7,  Upper  AVoodland-terrace,  New 
Charlton,  Kent. 


The  Chairman  said  it  was  the  duty  of  a chairman, 
as  a rule,  to  introduce  the  reader  of  a paper  to  the 
meeting,  but  this  evening  it  was  quite  superfluons  for 
him  to  do  so.  He  should  have  to  accuse  the  members  of 
the  Society  of  Arts  of  want  of  gratitude,  and  even  of 
not  belonging  to  civilised  society,  if  he  assumed  that 
Prof.  Graham  Bell  required  any  introduction,  because 
he  was  prepared  to  say  that  Prof.  Graham  Bell,  whose 
paper  on  the  telephone  they  had  listened  to  with  90 


much  pleasure,  two  years  ago,  had  made  for  himself  a 
world-wide  reputation  in  all  places  claiming  cimlisa- 
tion.  In  that  room.  Professor  Bell  had,  two  years 
ago,  brought  before  their  notice  an  account  of  the 
telephone,  with  which  they  were  so  much  interested. 
They  were  all,  of  course,  glad  to  find  that  he  had  not 
rested  on  the  reputation  he  then  made,  but  that  he  had 
continued  the  devotion  of  his  mind  in  that  particular 
direction,  the  result  of  which  had  been  the  production 
of  this  marvellous  instrument,  the  photophone.  He 
would  not  waste  any  further  time,  but  simply  call  upon 
Prof.  Graham  Bell, 

The  lecture  was  oii— - 

THE  PHOTOPHONE. 

By  Professor  Alexander  Graham  Bell, 

I had  hoped  to  have  been  a listener  here  to-nlght 
instead  of  a speaker.  While  1 was  uncertain  whether 
my  engagements  abroad  would  permit  me  to  be 
present  in  England,  I still  intended  to  make  every 
effort  on  this  occasion  to  hear  Mr.  Preece  read  the 
paper  he  had  promised.  I am  sorry  that  circum- 
stances have  disappointed  me  in  hearing  another 
speak  on  this  subject ; but  I need  hardly  tell  you 
how  much  pleasure  it  gives  me  to  come  again 
before  the  members  of  the  Society  of  Arts. 

The  facts  of  science  are  often  more  maryellouS 
than  the  imaginations  of  fiction,  and  to-night  I. 
have  to  bring  before  you  one  more  illustration 
of  the  truth  of  this  saying.  That  we  should 
able  to  talk  along  a beam  of  light  as  We  talk 
through  a speaking  tube,  seems  mmost  too  mar- 
vellous for  comprehension ; but  you  are  aware 
that  everything  is  easy  when  you  know  how 
it  is  done,  and  it  will  be  my  duty  to-night  to  ex- 
plain to  you  the  modus  operandi  by  which  this 
wonderful  result  is  obtained — to  show  you  how  we 
can  produce  the  sounds  of  articulate  speech  in 
distant  places  by  the  simple  agency  of  a quivering 
beam  of  light.  It  will  be  necessary,  however, 
before  entering  on  this  subject,  to  speak 
of  the  curious  discovery  that  was  first  an- 
nounced to  the  world  in  February,  1873,  by  Mr. 
Willoughby  Smith,  who  discovered  that  the  rare 
and  curious  element,  selenium,  has  its  electrical 
resistance  affected  by  the  influence  of  light ; that 
when  light  falls  upon  selenium  a free  passage  is 
opened  up  among  the  molecules  of  a current  of 
electricity,  whereas,  in  the  dark,  the  resistance  of 
this  substance  is  enormous.  We  know  that  sele- 
nium was  discovered  in  the  year  1817,  b}' 

the  great  chemist,  Berzelius,  in  attempting 
to  discover  tellurium  in  the  residues  obtained 
in  the  manufacture  of  sulphuric  acid.  He 
found  that  it  was  a non-conductor  of  electricity; 
but  Hittorf  discovered,  in  1851,  that  selenium 
became  a couductor  of  electricity  in  one  of  its 
allotropic  forms.  When  selenium  is  fused,  and 
slowly  cooled  from  the  fusing^point,  it  is  found 
to  be  in  a crystalline  condition ; in  this  con- 
dition it  is  a conductor  of  electricity  at  ordi- 
nary temperatures.  To  Mr.  Willoughby  Smith, 
and  to  his  assistant,  Mr.  May,  is  due  the 
discovery  that  I here  allude  to,  that  the  con- 
ductivity of  selenium  is  affected  by  light.  I 
hope  to  have  an  opportunity  of  exhibiting  its 
effect  to  jou  to-night,  by  throwing  on  this  screen 
a ray  of  hght  reflected  from  the  mirror  of  a Thomson 
galvanometer.  A piece  of  selenium,  which  is  in 
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ij  parabolic  reflector  at  the  end  of  the  room,  is  con- 
‘ nected  in  the  circuit  with  this  galvanometer 
and  a rheostat.  The  resistance  of  the  selenium 

Iis  balanced,  so  that  the  spot  of  light  should 
not  be  deflected  to  any  material  extent  when  a 
current  of  electricity  passes  through  the  circuit ; 

I but  on  throwing  light  upon  the  selenium,  we  shall 

(immediately  obtain  a marked  deflection  of  the 
galvanometer ; or,  in  other  words,  of  the  spot  of 
light.  We  shall  have  to  be  very  still  until  the 

!|  spot  of  light  comes  to  rest,  as  the  slightest  move- 
I ment  on  the  platform  will  disturb  this  delicate 
instrument  — the  galvanometer.  I have  in 
my  hands  a little  mirror,  by  which  I can 
throw  a beam  of  light  on  the  screen,  and  if  the 
experiment  should  prove  successful,  we  shall  be 
able  to  obtain  a deflection  of  that  beam  of  light. 
I may  say  that  this  is  a difiicult  and  delicate 
experiment,  and  may  not  at  first  be  successful, 
but  I hope  to  obtain  a deflection  of  that  spot  of 
light.  You  observe  the  moment  the  light  is 
thrown  into  the  parabolic  reflector  the  resistance 
of  the  selenium  is  reduced,  and  the  deflection  of 
the  galvanometer  occurs.  You  will  understand 
that  the  action  of  the  light  is  to  cause  a diminution 
in  the  electrical  resistance  of  the  selenitim,  so 
that  the  resistance  which  was  balanced  while  the 
selenium  remained  in  the  dark,  was  no  longer 
balanced  when  the  light  was  thrown  upon  the 
selenium. 

Although,  as  I have  said,  selenium  was  dis- 
covered by  Berzelius  in  the  year  1817,  more 
than  half  a century  passed  before  this  substance 
was  regarded  as  anything  more  than  a chemical 
curiosity.  Mr.  Willoughby  Smith  was  the  first, 
80  far  as  I know,  to  attempt  to  utilise  it 
in  the  arts.  On  account  of  its  enormous  resistance 
to  the  passage  of  the  electric  current,  he  thought 
it  might  be  used  in  his  system  of  signalling  and 
testing  during  the  submersion  of  submarine  cables. 
For  this  purpose,  he  made  experiments  on  the 
Atlantic  cable  at  Valentia,  and  it  was  during  the 
course  of  these  experiments  that  the  discovery 
was  made,  that  the  electrical  resistance  of  this 
substance  was  affected  by  light.  The  mode 
in  which  selenium  was  used  consisted  of  a bar  of 
selenium  with  idatinum  terminals  fused  into  the  | 
ends  for  purposes  of  connection,  and  placed  inside  , 
a glass  tube,  hermetically  sealed.  When  experi-  ! 
ments  were  made  on  the  submarine  cable,  it  was  j 
found  that  the  selenium  had  all  the  resistance  re-  ; 
■quired.  Some  of  the  little  bars,  an  inch  or  two  in  ! 
length,  measured  as  much  as  1,400  megohms,  a re-  , 
sistance  equivalent  to  that  of  a telegraph  wire  long 
enough  to  reach  from  the  earth  to  the  sun,  but  it 
was  found  to  be  extremely  variable.  In  seeking  i 
for  the  cause  of  this  variability,  the  discovery  was 
made  that  the  resistance  varied  with  the  amount  of  | 
light  falling  on  the  selenium.  It  is  not  my  object  | 
to  take  up  your  time  to-night  by  describing  the  , 
interesting  researches  that  followed  on  this 
discovery  by  Mr.  Willoughby  Smith.  You  must 
all  be  familiar  with  the  researches  of  Draper, 
Adams,  Sabine,  and  Siemens.  I 
shall  merely  direct  your  attention  to  one  or 
two  forms  of  selenium  apparatus  devised  by  Dr. 

*v  emer  Siemens.  In  the  first  diagram,  you  will 
see  what  is  known  in  America  as’Siemens'’fi  grating,  I 
in  which  the  resistance  is  sought  to  bo  reduced  by  | 
having  two  platinum  wires  arranged  in  zigzag 


form.  The  whole  is  covered  with  selenium,  and 
the  current,  in  passing  from  one  wire  to  another, 
has  to  pass  through  the  selenium.  On  account  of 
the  length  of  the  two  wires,  the  resistance  is 
very  greatly  reduced.  The  other  form  of  appa- 
ratus is  that  which  is  popularly  known  as  Siemens’s 
spiral,  in  which  tliese  two  wires,  instead  of  being 
arranged  in  a zigzag  form,  are  coiled  together  so 
as  to  form  a double  spiral,  on  which  is  placed  a 
strip  of  melted  selenium.  The  whole  is  arranged 
between  two  mica  plates  and  pressed  together, 
being  afterwards  annealed,  to  produce  crystallisa- 
tion. I am  glad  that  we  have  here  to-night  some 
of  the  ingenious  apparatus  devised  by  Dr.  Werner 
Siemens,  and  I am  also  glad  that  we  have  upon 
the  platform  to-night,  Dr.  C.  W.  Siemens,  and  I 
hope  he  will  explain  to  you,  and  exhibit  in  opera- 
tion, the  ingenious  “ selenium  eye  ” that  we  have 
upon  the  platform.  In  practical  experiments  with 
selenium,  the  enormous  resistance  is  a difficulty  ; 
and  I shall  show  you  a few  forms  of  selenium  cells, 
devised  by  Mr.  Sumner  Tainter,  of  Washington, 
and  myself.  We  have  been  working  on  this 
subject  for  many  months  past,  and  have 
produced  selenium  cells  of  such  a low  resist- 
ance, as  to  be  of  practical  use  in  experimental 
work — such  low  resistance,  that  we  can  use  them 
in  telephones  and  galvanometers  of  ordinary  con- 
struction. The  resistance  of  selenium  cells  hitherto 
employed,  have  generally  been  ineasured  in  millions 
of  ohms;  the  lowest  resistance  I know  of  has  been 
250,000  ohms  in  the  dark,  but  in  the  form  of 
selenium  cells,  as  shown  on  the  screen,  the  resist- 
ance is  only  300  ohms  in  the  dark,  and  150  ohms 
in  the  light.  I will  briefly  describe  the  arrange- 
ment. If  you  look  at  the  illustration  at  the  top 
of  the  screen,  you  will  see  that  it  represents  two 
brass  plates,  separated  by  mica.  The  upper  plate  is 
perforated,  and  the  lower  plate  has  metallic  pins 
attached,  which  pass  through  the  iipper  plate,  so  that 
their  tops  are  flush  with  the  upper  surface  of  the 
plate,  but  do  not  touch  it.  You  must  understand 
that  there  are  annular  cracks  round  each  pin  on 
the  upper  surface.  You  will  see  a plan  view  of 
the  arrangement  in  the  centre  of  the  diagram.  The 
central  circle  represents  the  end  of  one  of  the  pins, 
and  the  larger  circle  the  end  of  the  orifices  in  the 
upper  i)late.  The  annular  cracks  are  filled  with 
selenium.  There  is  one  point  to  which  I will  draw 
your  attention,  and  that  is,  the  conical  shape  of 
the  perforations  in  the  upper  plate.  On  account 
of  that  arrangement,  the  points  of  closest  approxi- 
mation between  the  pins  and  the  plate  are  upon 
the  upper  surface.  Now,  as  the  action  of  light 
upon  selenium  seems  to  be  a surface  action,  this  is  a 
special  advantage,  as  throwing  the  whole  current 
along  the  surface  of  the  selenium. 

The  method  of  annealing  selenium  which  is 
usually  employed  is  to  place  the  selenium  cell 
in  a cylindrical  pot  with  a thermometer,  con- 
necting it  with  a galvanometer  and  a battery. 
It  is  placed  inside  a pot  filled  with  linseed  oil, 
and  the  whole  is  heated  over  a gas-stove.  ^ The 
temperature  rises  to  about  210°  C.,  and  it  is  re- 
tained at  210°  C.  for  many  hours— generally  about 
24  hours  in  our  experiments — and  then  the  whole 
arrangement — pots  and  selenium  cells — is  packed 
in  a box  arranged  to  retard  radiation  of  heat,  so 
that  it  takes  40  to  GO  hours  to  be  cooled  down  to 
the  temperature  of  tli§  ah’*  When  the  selenium 
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is  removed,  it  is  found  to  be  a conductor,  and  very 
sensitive  to  light. 

Ill  the  experiments  of  Mr.  Tainter  and  myself, 
we  have  devised  very  many  different  forms  of 
selenium  cells,  but  it  would  not  do  to  tahe  up  your 
time  by  entering  too  much  into  the  minutice  of  this. 

I shall  simply  direct  your  attention  to  the  form  of 
the  cell  that  I am  using  in  my  experiments  at  the 
present  time,  a specimen  of  which  is  before  you 
now.  The  selenium  cell  is  cylindrical  in  shape ; in 
fact,  it  looks  somewhat  like  a reel  of  cotton.  It 
consists  of  numerous  brass  discs,  separated  by 
discs  of  mica,  slightly  smaller  in  diameter  than 
the  brass  discs.  You  will  understand  that 
when  these  discs  are  arranged  alternately,  you 
have  a large  number  of  annular  grooves  be- 
tween the  adjoining  brass  discs  and  over  the 
edge  of  the  mica ; these  are  filled  with  selenium, 
and  we  have,  in  this  form  of  cell,  about  100  of 
these  selenium  rings.  By  an  arrangement,  which 
it  is  unnecessary  to  describe  to-night,  alternate 
brass  discs,  Eos.  1,  3,  5,  7,  and  so  on,  are  metallic- 
ally  connected  together,  and  all  the  even  numbers 
are  connected  together,  the  odd  numbers  being 
connected  to  one  pole  of  the  battery,  and  the  even 
numbers  to  the  other;  then  the  only  means  for  the 
current  to  pass  is  through  the  selenium  rings,  and 
on  account  of  the  large  number  of  the  rings  the 
resistance  of  this  cell  is  very  small.  We  prefer 
the  cylindrical  shape,  because  the  apparatus 
can  be  placed  in  the  focus  of  a parabolic 
reflector,  and  a beam  of  light  coming  from  a 
great  distance,  may  be  caught  by  the  reflector 
and  brought  on  to  the  selenium  surface  of  the 
cylindrical  cell.  In  selenium  cells  of  the  description 
I have  shown  you,  the  resistance  is  extremely 
small.  An  improvement  has  been  made  in  the 
method  of  annealing  also.  Hitherto  the  prepara- 
tion of  sensitive  selenium  has  required  very  many 
hours,  but  we  can  now  prepare  it  in  a very  few 
minutes.  A cylindrical  selenium  cell,  like  that  I 
hold  in  my  hand,  is  placed  in  a lathe,  and  is  kept 
rotating  over  a gas  flame,  the  cell  being  protected 
from  the  direct  action  of  the  flame  by  a sheet  of 
metal.  AVben  the  brass  is  liot  enough  to  melt  a 
stick  of  selenium  applied  to  the  surface,  it  is  rubbed 
over  it,  so  that  we  have  a uniform  surface  of 
selenium.  The  arrangement  is  then  allowed  to 
cool,  but  the  selenium  obtained  in  this  way  is  a 
non-conductor,  or  has  a very  high  resistance. 
In  order  to  reduce  the  resistance,  and  give  it 
sensitiveness  to  light,  we  re-heat  the  selenium 
over  a gas-stove.  In  the  original,  amorphous, 
non-conducting  condition,  it  is  black,  and  shines 
by  reflected  light,  but  as  you  heat  it  a remarkable 
ch ango  in  its  appearance  takes  place.  It  crystalises 
during  the  heating  process,  and  becomes  like 
frosted  silver  or  lead,  or,  at  all  events,  it  looks  like 
metal.  Eow,  if  you  continue  the  heating  process 
at  a certain  temperature  — say  270'^  C. — this 
crystalline  selenium  melts ; the  moment  we  observe 
the  first  signs  of  melting,  the  gas  is  immediately 
turned  out.  No  special  precaution  is  taken 
with  regard  to  cooling  the  selenium,  but  it  is 
found  on  cooling  to  be  a conductor,  and  to  be 
sensitive  to  light.  Cells  of  this  description  have 
generally  a resistance  of  about  300  ohms,  and  a 
sensitiveness  of  abont  one-half;  that  is,  the  re- 
sistance is  reduced  to-half  when  it  is  exposed  to  a 
bright  light,  Prof.  Adams  has  shown  that  the 


resistance  of  selenium  is  reduced  in  some  propor- 
tion to  the  intensity  of  the  light  that  falls  upon 
it.  One  result  of  his  researches  was  to  suggest  to  ' 
my  mind,  that  by  varying  the  intensity  of  the  ' 
light  falling  upon  selenium,  and  observing  its  con- 
ductivity, not  with  the  galvanometer,  but  with  the 
telephone,  we  might  be  able  to  produce  sounds 
from  the  telephone.  The  laws  of  audibility  of  the 
telephone  is  precisely  analogous  to  the  law  of  electric 
induction.  No  sound  is  produced,  so  long  as  you 
pass  a continuous  and  steady  current  of  electricity 
through  the  telephone ; it  is  only  at  the  moment 
of  change  from  a stronger  to  a weaker  condition, 
or  vice  versa,  that  any  audible  effect  is  produced  ; 
and  the  amount  of  sound  is  precisely  proportionate 
to  the  amount  of  variation  in  the  current.  Hence, 
when  a beam  of  light  is  allowed  to  fall  on  a piece 
of  selenium  which  is  connected  with  a telephone 
and  galvanic  battery,  no  effect  is  produced,  so 
long  as  the  beam  shines  steadily  and  continuously, 
but  the  moment  you  vary  its  intensity  from  a 
stronger  to  a weaker  condition,  or  vice  versa,  you 
vary  the  resistance  of  the  selenium  ; in  like  manner 
you  vary  the  strength  of  the  electric  current 
traversing  the  current ; in  like  manner  you  vary 
the  power  of  the  magnet  in  the  telephone,  tlie 
plate  of  the  telephone  is  attracted  or  released, 
and  the  sound  is  produced  from  the  plate  of  iron. 

If,  then,  we  can  vary  the  intensity  of  the  beam  of 
light  in  such  a manner  as  to  produce  variations  in 
the  strength  of  the  electric  current  traversing  the 
telephone,  corresponding  to  the  variations  in  the 
air  produced  during  the  utterrance  of  any  vocal 
or  other  sound,  we  shall  have  produced  from  that 
telephone  a reprodnction  of  the  original  sound. 

In  carrying  this  idea  into  execution,  it  is  of 
course  necessary  to  devise  an  apparatus  by  means 
of  which  the  intensity  of  a beam  of  light  may  be 
controlled  by  the  voice.  Mr.  Sumner  Tainter  and 
I have  devised  a large  number  of  forms  of  appara- 
tus for  producing  this  effect,  but  I shall  only 
occupy  your  attention  to-night  by  showing  you 
two  of  the  most  successful  forms  that  have  been 
constructed. 

In  the  form  of  articulating  x^botophone  now 
shown,  we  have  a perforated  screen  attached  to  a 
diaphragm  which  can  be  actuated  by  the  voice  of 
a speaker.  There  are  two  similarly  perforated 
screens,  one  behind  the  other.  In  the  normal 
condition  of  the  apparatus,  the  slits  in  the  one 
screen  are  almost  superposed  upon  the  slits 
of  the  other,  so  that  there  are  slight  aper- 
tures through  which  light  can  be  jjassed,  but 
it  will  be  understood  that  upon  passing  bright 
light  through  the  double  screen,  and  speaking 
into  the  apparatus,  the  movable  screen  is  caused 
to  slide  bacWards  and  forwards  by  the  vibration  . 
of  the  diaphragm,  thus  partially  closing  and  ' 
opening  the  minute  orifices  for  the  passage  of 
light.  Thus  the  vibration  of  the  screen,  under  the  ' 
action  of  the  voice,  controls  the  amount  of  light 
that  is  passed  through.  In  arranging  the  appara- 
tus for  the  purpose  of  transmittmg  speech  to  a 1 
distance,  a parallel  beam  of  light  is  employed,  j 
so  that  as  little  dispersion  as  possible  takes  j 
place.  You  can  see  on  the  screen  the  ^ 
fixed  grating  and  the  movable  grating  attached  | 
to  the  diaphragm.  The  light  is  passed  through  r 
the  double  grating,  and  at  some  distant  point  is  |v 
condensed  by  means  of  a lense  on  a selenium  cell,  i 
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which  is  connected  with  a galvanic  battery  and 
telephone.  Xow  the  action  of  the  apparatus  will 
be  understood.  "When  a person  speaks  into  the 
tube,  more  or  less  light  is  allowed  to  pass  through, 
in  accordance  with  the  vibration  of  the  plate.  You 
then  have  a varying  beam  of  light ; the  amount 
of  light  that  reaches  the  distant  station  varies  in 
proportion  to  the  motion  of  the  plate  ; that  is,  in 
proportion  to  the  motion  of  the  particles  of  air 
that  actuate  the  plate ; that  is,  in  proportion  to 
the  vibration  of  the  voice  ; the  electric  resist- 
ance of  the  selenium  being  affected  proportionately 
to  the  intensity  of  the  light  falling  upon  it. 
Thus  we  have  in  the  telephonic  circuit  a constantly 
varying  current  of  electricity  produced,  the  varia- 
tions of  which  correspond  to  the  variations  of 
resistance  in  the  selenium  — correspond  to  the 
variations  in  the  amount  of  light  transmitted  by 
the  double  grating — correspond  to  the  variations 
of  the  speaker’s  voice — and  we  know  the  result ; 
the  articulations  of  a distant  speaker  are  reproduced 
by  the  telephone  at  the  listener’s  ear,  although  no 
conducting  wire  is  found  between  the  transmitter 
and  the  receiver.  I may  say,  that  in  this  form  of 
apparatus,  Mr.  Tain  ter  and  I have  succeeded 
in  carrying  on  a conversation  when  the  trans- 
initter  and  the  receiver  were  separated  by  a 
distance  of  about  280  feet.  But  a very  curious 
effect  of  articulation  was  produced.  The  arti- 
culation reminded  me  of  the  early  forms  of 
telejDhone,  which  were  shown  to  the  world  in 
the  spring  of  1876.  In  a jmper  read  before  the 
American  Academy  of  Arts  and  Sciences,  in  May, 
1876, 1 analj'sed  the  pronunciation  of  the  telephone 
as  then  constructed,  and  found  that,  while  the 
vowels  Mere  very  accurately  reproduced,  the  con- 
sonants were  very  imperfect.  It  was  the  same 
Avith  this  form  of  photophone,  and  I Avill  give  yon 
an  illustration  of  this  peculiarity.  The  trans- 
mitted instrument  was  placed  at  the  open  windoAV 
of  my  laboratory  in  Washington,  Avith  a selenium 
receiver  a few  feet  away,  and  the  telephones 
connected  Avith  the  selenium  receiver  Avere  placed  in 
the  basement  of  the  same  building,  out  of  earshot. 
A friend  then  spoke  to  the  transmitter.  I,  listen- 
ing at  the  tehiphone  in  the  basement,  heard  the 
tones  of  the  A'oice  A'cry  distinctly,  AAuth  a great 
deal  of  the  articulation  ; familiar  sentences,  such  as 
“ Hoav  do  you  do  r”  “ Do  you  hear  Avhat  I say  ?” 
“One,  tAvo,  three,  four,  five,”  and  such  common 
phrases  as  these,  A\-ere  easily  understood  ; but,  on 
asking  any  friend  to  repeat  sentences  of  the  nature 
of  Avhicii  I could  haAm  no  previous  idea,  I Avas 
unable  to  understand  the  articulation.  On  coming 
upstairs  I repeated,  as  nearly  as  possible,  the 
sounds  that  I had  heard ; that  is,  I ga\'e  utterance 
to  a string  of  fdbberish  ; but,  upon  comparing 
this  gibberish  Avith  the  actual  sentence  that  had 
been  uttered,  I found  that  the  A’ovmls  in  the 
gibberish  Avere  identical  Avitli  the  voAvels  in  the 
sentence.  I then  asked  my  friend  to  repeat 
another  sentence  that  I could  not  guess,  and  the 
result  Avas  rather  amusing,  and  illustrates  this 
same  ijeculiaiaty  of  the  articulation.  Upon  going 
doAvmstairs,  and  placing  the  telephone  to  my  ear, 
I could  hear  the  sentence,  “A  good  piece  of  bread; 
a good  xjiece  of  bread ; a good  piece  of  bread.”  I 
listened  for  about  t.Avelve  or  fourteen  times,  and 
this  sentence  Avas  repeated,  and  the  articulation 
seemed  perfect.  I then  went  upstairs,  and  said  to 


my  friend,  “I  understood  it  this  time;  you  said  ‘a 
good  piece  of  bread.’”  Hesaid;  “No;  I said — ‘put 
me  to  bed.’  ” It  will  be  observed  that  the  vowels 
in  these  tAvo  sentences  are  the  same ; the  conso- 
nants alone  were  defective.  I may  say,  in  passing, 
that  our  neighbours  on  the  opposite  side  of  the 
street,  seemed  very  much  astonished  at  the  sight 
of  a young  man  at  an  open  window,  shouting,  in 
broad  daylight,  “ put  me  to  bed.” 

I shall  now  have  the  pleasure  of  showing  you 
the  form  of  apparatus  in  which  the  defects  of  the 
articulation  have  been  remedied.  We  noAV  simply 
speak  against  the  back  of  a looking-glass  that  is 
made  of  very  thin  and  flexible  material.  We 
use  microscope  glass,  silvered  by  the  ordinary 
process  for  silvering  specula  for  the  telescope. 
I am  liDlding  one  of  these  in  a beam  of  light, 
so  that  you  may  see  the  reflection  produced 
by  the  disc.  Upon  speaking  to  this  disc,  it 
is  throAvn  into  vibration  and  moved  backwards  and 
forAvards,  becoming  alternately  convex  and  con- 
cave ; and  you  will  observe  on  the  screen  the  effect 
produced  by  simply  breathing  npon  it ; the  beam 
of  light  is  alternately  condensed  and  scattered ; and 
the  intensity  of  the  light  falling  on  the  screen  is 
constantly  varying  under  the  vibration,  of  the  plate. 
I can  speak  to  this,  but  of  course  the  vibrations  are 
too  rapid  to  be  folloAved  by  the  eye.  I shall  make 
a trilled  r,  and  I think  in  this  case  you  will  be  able 
to  observe  the  vibrations  of  the  disc.  [Mr.  Bell 
here  shoAved  the  vibration  of  the  mirror  under  the 
sound  of  rrr,  and  also  the  effect  produced  by 
articulating  the  numerals  from  1 to  20.] 

You  Avill  noAv  understand  Avhat  I have  ventured 
to  term  an  undnlatory  beam  of  light,  for  want  of 
a better  expression.  By  an  undulatory  beam  of 
light,  I mean  light  that  shines  continuously  on  a 
sensitive  receiver,  but  the  intensity  of  which  upon 
that  receiver  is  constantly  varying,  in  a manner 
corresponding  to  the  vibration  of  some  sound.  The 
form  of  apparatus  you  have  seen  shown  in  section 
in  the  last  illustration.  The  speaker’s  voice  is 
directed  against  the  silvered  diaphragm  through  a 
speaking-tube  ; the  portion  of  light  striking  the 
diaphragm  is  reflected  as  a parallel  beam, 
but,  on  speaking  to  the  diaphragm,  it  be- 
comes alternately  convex  and  concave,  scatter- 
ing and  condensing  the  light,  and  making  it 
Avhat  I call  an  undulatory  beam.  On  arranging 
the  apparatus  for  the  purpose  of  transmitting 
■ speech  to  a distance,  Mr.  Tainter  and  I have  found 
I the  folloAving  arrangement  advisable.  The  actual 
aj)paratus  by  Avhich  the  result  is  achieved  is  shoAvn 
on  the  table.  A beam  of  sunlight,  or  a parallel 
beam  of  light  from  any  source,  is  reflected  from  a 
plane  mirror  through  an  achromatic  lens,  tind 
brought  to  a focus  upon  or  near  the  diaphragm 
Tuirror.  After  being  reflected,  the  rays  are  again 
I brought  parallel,  as  nearly  as  possible,  by  a second 
lens,  and  at  a distant  station  the  light  is  received 
' in  a parabolic  reflector,  in  the  centre  of  which  is 
I the  selenium  receiver.  It  is  found  in  actual 
j jjractice,  in  utilising  sunlight  for  this  purpose, 
j we  are  very  apt  to  crack  our  glass,  on  account  of 
I the  great  heat  at  the  focal  i^oint,  and  yet  we  want 
! great  concentration  of  light  in  order  to  alloAv  for 
I some  loss,  because  avc  must  haAai  some  loss  in 
' transmitting  to  a great  distance,  so  we  place 
I the  focal  point  not  on  the  mirror,  but  near 
1 it,  and  placp  in  thg  pa,th  of  the  beam  a concens* 
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trated  solution  of  alum,  for  the  purpose  of 
absorbing  the  heat  rays  of  low  refrangibility,  to 
protect  the  mirror  as  much  as  possible.  You  will 
understand  that  telephones  are  connected  with 
the  selenium  receiver  and  a battery.  You  will 
■also  understand  that  when  a person  speaks  to  this 
mirror,  the  intensity  of  the  beam  of  light  is 
constantly  changed,  the  electric  resistance  of  the 
selenium  is  constantly  changed,  and  the  sound 
that  is  taken  into  the  transmitter  is  reproduced  by 
the  telephone  in  circuit  with  the  selenium. 

In  experimenting  with  this  apparatus,  we  have 
been  unable  to  attempt  the  reproduction  of  speech 
at  a great  distance  on  account  of  the  necessary 
privacy  of  our  experiments ; but  we  have  succeeded 
admirably  at  the  greatest  distance  we  have  tried. 
I may  give  you  an  account  of  the  first  experiment 
that  was  made  at  a great  distance.  The  trans- 
mitting instrument,  similar  in  construction  to  the 
apparatus  here  shown,  was  placed  on  the  top  of 
the  Franklin  School-house,  in  Washington, 
and  the  selenium  receiver  inside  a paraljolic 
reflector — the  identical  receiver  that  we  have 
here  to-night — was  placed  in  the  window  of  my 
laboratory  in  L-street  in  the  same  city,  the  distance 
between  the  two  being  a little  over  800  feet.  It 
was  impossible  to  communicate  by  word  of  mouth 
across  that  distance;  and,  while  I was  observing 
Mr.  Tainter  on  the  top  of  the  school-house,  almost 
blinded  by  the  light  that  was  coming  in  at  the 
window  of  my  laboratory,  and  vainly  trying  to 
understand  the  gestures  he  was  making  to  me  at 
that  great  distance,  the  thought  occurred  to  me  of 
listening  to  the  telephone  connected  with  the 
selenium  receiver.  Mr.  Tainter  saw  me  dis- 
appear from  the  window,  and  at  once  spoke  to  the 
transmitter.  I heard  distinctly  what  he  said  : — 
*‘Mr.  Bell,  if  you  hear  what  I say,  come  to  the 
window  and  wave  your  hat.”  It  is  needless  to  say 
with  what  gusto  I did  wave  my  hat. 

It  is  almost  always  the  case  that  when  we  follow 
up  one  path  of  investigation,  another  opens  upon 
our  attention,  and  in  the  course  of  reducing  to 
practice  the  idea  of  the  photophone,  as  described  to 
you  to-night,  Mr.  Tainter  and  I have  been  led  to 
a discovery  of  the  greatest  possible  interest  to  the 
scientific  world.  Of  course  we  all  know  that  the 
molecular  vibration,  or  disturbance  in  a rod  of 
iron  by  the  magnetising  influence  of  an  inter- 
mittent magnetic  current  can  be  heard  as 
sound  by  placing  the  ear  in  direct  contact  with 
the  rod  of  iron,  and  it  occurred  to  us  that  a mole- 
cular disturbance  of  any  kind,  and  however  pro- 
duced, if  rendered  intermittent,  should  in  like 
manner  be  observed  as  sound  by  placing  the  ear 
in  close  contact  with  the  substance.  Now  we  know 
in  the  case  of  crystalline  selenium  that  a molecular 
disturbance  is  produced  by  light.  It  is  usually 
manifested  to  our  senses  through  the  medium  of 
an  electric  current ; but,  if  this  theory  were  correct, 
this  molecular  disturbance  should  be  developed  as 
sound  by  placing  the  selenium  in  close  contact 
with  the  ear,  and  rendering  a beam  of  light  inter- 
mittent. The  form  of  apparatus  for  experiments 
on  the  question  is  on  the  table  before  me,  and  it 
may  be  well  to  show  you  on  the  screen  the  mode 
of  using  it.  The  light  is  rendered  intermittent  by 
being  passed  through  one  of  the  orifices  in  a per- 
forated wheel,  and  as  the  actual  apparatus 
is  on  the  platform,  it  will  not  be  necessary  to 


enter  into  any  detailed  description  of  it.  I shall 
briefly  show  you  the  arrangement  of  the  whole 
in  a sectional  view.  A beam  of  sunlight  is 
brought  to  a focus  by  means  of  a lens.  The 
diameter  of  the  surfaces  in  the  perforated  disc,  is 
just  the  diameter  of  the  image  of  the  sun  formed 
in  the  focus  of  the  lens,  so  that  all  the  light  im- 
pinging on  this  lens  passes  through  the  minute 
orifices  of  the  wheel.  The  divergent  beam  is 
then  again  rendered  parallel,  so  that  it  may  bo 
transmitted  to  the  distant  station,  and  is  there 
converged  on  a piece  of  selenium  in  circuit  with 
the  telephone.  You  will  understand  that  the  rota- 
tion of  this  wheel  will  render  the  beam  of  light, 
falling  upon  the  selenium,  intermittent,  and  if  the 
beam  is  interrupted  a sufficient  number  of  times 
per  second,  a musical  note  is  perceived  in  the 
telephone.  Now,  our  idea  was  that  we  should 
hear  that  musical  note  without  the  aid  of  the 
electric  current  or  telephone,  by  placing  the  ear  in 
close  contact  with  the  selenium  itself.  We  made 
many  experiments  with  different'pieccs  of  selenium, 
and  even  with  other  substances,  to  see  whether 
this  effect  was  produced,  but  the  results  were 
entirely  negative.  A very  curious  observation, 
however,  was  made  in  the  course  of  the  experi- 
ments. It  was  our  custom  to  interrupt  the  musical 
tone  by  placing  the  hand  in  the  path  of  the  ray. 

The  moment  the  shadow  of  the  hand  fell  on  the 
selenium,  the  sound  immediately  ceased,  and  the 
moment  the  hand  was  taken  out  of  the  path  of  the 
beam,  the  sound  came  again.  In  the  course  of  our 
experiments,  we  were  led  to  substitute,  instead  of 
the  hand,  a thin  sheet  of  hard  rubber,  which 
happened  to  be  in  the  workshop.  At  the  end  of  the 
diagram,  you  will  see  the  selenium  receiver  and 
the  hard  rubber — an  apparently  opaque  sheet  of 
hard  rubber  or  ebonite — placed  in  the  path  of 
the  beam.  Now,  the  discovery  to  which  I direct 
your  attention  first,  is  the  fact  that  the  inter- 
position of  this  opaque  substance  does  not  entirely 
cut  off  the  sound  ; that  something  passes  through 
the  hard  rubber  that  affects  the  electric  resistance 
of  the  selenium,  and  produces  a sound.  The 
effect  is  still  more  remarkable  when,  in  place 
of  holding  the  india-rubber  near  the  selenium 
itself,  it  is  held  on  the  other  side  of  the  rotating 
disc,  so  that  no  light  reaches  the  rotating  disc. 

An  invisible  beam  is  brought  to  a focus,  is 
rendered  parallel  by  a second  lens,  and  is  again 
brought  to  a focus  by  another  lens,  and  a musical 
note  is  developed  at  the  telephone.  I do  not  pre- 
tend to  say  what  the  nature  of  these  rays  is,  but  I 
it  is  difficult  to  believe  that  they  can  be  heat  rays, 
for,  in  the  first  place,  hard  rubber  is  a substance  | 
which  becomes  heated  when  exposed  to  the  sun’s 
rays,  and  does  not,  therefore,  transmit  heat  rays  I 
to  any  appreciable  extent.  But,  if  we  place  in  the  I 
path  of  the  beam,  two  sheets  of  hard  rubber,  | 
and  between  them  a glass  vessel  containing  i 
a saturated  solution  of  alum,  the  effect  is  still  i 
obtained.  I do  not  pretend  to  say  what  the 
cause  of  this  strange  effect  may  be.  I have 
already  told  you  of  our  attempt  to  hear  molecular  ^ 
disturbance  in  selenium  directly,  without  the  aid  ; 
of  an  electric  current,  but  it  occurred  to  us  on 
observing  the  anomalous  behaviour  of  the  hard 
rubber  sheet,  to  place  it  to  our  ears  in  place  of  i 
I the  selenium  that  we  had  been  experimenting  with. 
The  a^rrangement  is  shown  on  the  next  diagram. 
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I placed  the  sheet  of  hard  rubber  in  close  contact 
with  my  ear,  while  an  intermittent  beam  of  light 
Was  allowed  to  fall  on  the  hard  rubber,  and 
a clear  distinct  musical  note  Was  the  result, 
the  pitch  of  which  depended  on  the  rotation 
of  the  wheel.  That  it  was  not  in  any  way 
due  to  any  acoustical  vibration  in  the  air,  Avas 
proved  by  simply  interposing  the  hand  in  the  path 
of  the  beam.  This  would  not  have  sufficed  to 
preA'ent  the  audibility  of  aerial  vibration,  but  it  at 
once  stopped  the  sound  in  the  hard  rubber.  On 
Using  a Sheet  of  hard  rubber  as  a diaphragm,  and 
listening  to  it,  as  shown  in  the  nesit  illustration, 
the  loudness  of  sound  Avas  very  much  intensified. 
It  then  occurred  to  Mr.  Tainter  and  mj^’self  that  it 
might  be  necessary,  in  order  to  hear  the  molecular 
disturbantse  produced  by  light,  that  the  substance 
should  be  in  tne  state  of  fl  thin  diaphragm,  so  wemade 
a thin  diaphragm  of  selenium,  and  the  same  effect 
was  obseiwed.  A musical  note  AA^as  produced  from  the 
Selenium  directly,  but  the  sound  was  not  to  be 
Compared  to  that  produced  by  the  hard  rubber; 
it  AA’as  A’ery  much  inferior  in  volume.  But  the 
curious  fact  comes  out  that  all  substances  in  the 
shape  of  a thin  diaphragm  emit  sound  Avhen  ex- 
posed to  an  intermittent  beam  of  light.  I have 
on  the  platform  the  various  diaphragms  AA'ith 
which  Ave  have  experimented  ; all  the  metals,  c\"en 
paper,  mica,  glass,  carbon,  and  all  sorts  of  sub- 
^fancer^  in  the  chape  of  thin  diaphragms,  emit 
musicaf  tones  Under  the  action  of  tlio  inter- 
mittent beam.  One  other  interesting  feature 
is  the  difference  in  the  intensity  of  the 
sounds  produced  by  different  substances,  and 
this  is  a most  interesting  field  of  exploration 
for  the  scientific  man.  It  occurred  to  us,  as 
an  explanation  of  the  reason  Avhy  it  Avas  necessary 
to  use  thin  diaphragms  for  the  different  sub- 
stances, instead  of  ma'^.ses,  Avas,  that  the  molecular 
disturbance  produced  by  light  A\’as  chiefly  on  the 
surface,  and  the  vibration  had,  therefore,  to  be 
transmitted  through  the  mass  of  the  substance 
in  order  to  produce  the  effect.  We  thought, 
therefore,  that  if  avc  could  listen  at  the  illuminated 
side  of  the  diaphragm,  Ave  should  hear  the  sound 
with  greater  distinctness.  It  is  rather  difficult  to 
arrange  apparatus  suitable  for  this  experiment ; 
but  the  folloAving  form  occurred  to  us.  Instead 
of  using  a substance  in  the  shape  of  a thin  dia- 
phragm, we  usofl  it  in  the  shape  of  a tube.  We  first 
of  all  experimented  Avith  an  ordinary  rubber 
tube.  The  light  was  brought  to  a focus  just  at 
the  mouth  of  the  tube,  so  that  the  beam  diverging 
from  the  focal  point,  struck  the  interior  sides  of  the 
tube.  We  listened  at  the  other  end  of  the  tube, 
and,  of  course,  our  ears  were  then  in  communica- 
tion Avith  the  illuminated  side.  A distinct  musical 
tone  was  heard,  and  every  substance  we  have  tried, 
in  the  shape  of  a tube,  has  emitted  musical  tones 
in  this  way.  We  can  even  hear  sound  Avhen,  in 
place  of  an  artificial  tube,  aa’’c  focussed  the  light 
into  the  interior  of  the  ear  itself. 

Another  form  of  this  experiment  has  occurred  to 
me  since  ray  arrh^al  in  Europe ; and  the  sun,  very 
fortunately,  coming  out  for  a feAv  hours,  while  I 
was  in  Paris,  I Avas  enabled  to  put  it  into  execu- 
tion with  success.  If  we  take  a transparent 
vessel,  such  as  a test-tube,  Ave  can  place  in- 
side it  substances  in  any  physical  condition  — 
n the  solid  liquid  or  gaseous  state — and  by  con- 


necting the  open  mouth  of  the  test-tube  with  a. 
hearing-tube,  Ave  can  listen  while  Ave  throw  an 
intermittent  beam  of  light  on  the  substance  through 
the  transparent  glass  of  the  test-tube.  All  the 
substances  that  I Avas  able  to  try  in  the  short 
time  at  my  disposal  yielded  musical  notes,  Avith 
the  exception  of  Avater  and  chlorate  of  potash 
in  the  state  of  poAvder.  Crystallised  sulphate 
of  copper  gave  a very  beautiful  note.  A Avhole 
cigar  placed  in  the  test-tube  also  emitted  quite 
a loud  note ; but  the  best  sound  I think  Avas. 
produced  by  some  little  chips  of  pine  Avood 
dropped  into  the  tube.  It  is  not  necessary  that 
the  substances  should  be  solid  or  liquid ; it  is. 
sufficient  to  till  tbe  test-tube  with  tobacco  smoke, 
and  the  musical  note  is  produced,  whereas  without 
the  tobacco  smoke  no  sound,  or  a very  slight  sound, 
is  developed.  I have  been  able  to  repeat  these- 
experiments,  Avithin  the  last  few  days,  at  the 
Eoyal  Institution,  Avith  the  aid  of  your  artificial 
sun  (for  Ave  cannot  boj)e  to  have  the  natural  sun 
in  London  in  November  or  December),  the 
electric  light.  Professor  Tyndall  suggested  a. 
modification  of  the  experiment  that  has  also  proved 
successful — to  fill  this  tube  Avith  an  absorbent  gas. 
AVe  placed  a few  drops  of  sulphuric  ether  at  the 
bottom  of  the  test-tube,  and  then  submitted  the 
perfectly  transparent  test-tube  to  the  action  of  the 
intermittent  beam  of  light.  A distinctly  audible,  but. 
feeble,  musical  tonc  AA^as  the  result,  and  this  is  very 
suggestiA'c  and  very  significant,  as  it  seems  to  prove- 
that  the  action  is  strictly  a molecular  action,  and  that 
Ave  can  hear  even  in  a gas  the  result  of  a molecular 
Aubration.  I have  taken  up  a great  deal  of  time, 
and  I must  thank  you  very  much  for  the  way  in 
AAffiich  you  have  listened  to  me  to-night.  I only  wish 
that  I could  shoAv  you  instruments  in  operation,  but 
the  effects  produced,  though  perfectly  demonstrable, 
are  too  feeble  to  be  satisfactory  to  an  audience  like- 
this.  AVe  require  great  quietness  and  a good 
light.  If  AA'o  only  had  the  sunlight  here,  I should 
haA'O  no  hesitation  in  making  the  experiments,  but 
as  it  is,  Ave  are  obliged  to  confine  our  experiments 
to  a few  scientific  men,  working  at  such  a labora- 
tory as  that  of  the  Eoyal  Institution. 


DISCUSSION. 

The  Chairman  having  iuA'itcd  Dr.  Siemens  to  explain, 
his  “ Selenium  Eye,” 

Dr,  Siemens,  F.R.S.,  said  he  had  listened  with  intense 
interest  to  the  discourse  which  Professor  Graham  Bell 
had  given.  The  Avorld  liad  been  astonished  before  with 
his  invention  of  the  telephone,  and  now  he  came  forward 
with  an  instrument  equally  marvellous  in  its  results. 
The  property  of  selenium  to  alter  its  electrical  resistance 
under  the  influence  of  light,  was,  as  had  been  stated 
first  brought  before  the  world  by  Mr.  Willoughby  Smith, 
and  so  remarkable  was  this  discovery  that  many  phy- 
sicists turned  their  attention  to  the  subj  ect.  His  brother, 
Dr.  AVerner  Siemens,  took  up  the  inquiry  with  a view 
of  determining  the  cause  of  this  extraordinary  varia- 
tion in  resistance  caused  by  light,  and  the  conclusion  to 
which  his  researches,  which  were  communicated  to  the 
Berlin  Academy,  led  him,  was  that  the  resistance  of 
selenium,  and  probably,  indeed,  of  all  substances, 
varied  inversely  to  the  amotmt  of  heat  which  they 
contained  ; and  the  reason  Avhy  selenium  showed  such 
extraordinary  changes  under  the  influence  of  light  was, 
that  under  that  influence,  it  changed  from  one  aggregate 
conrjitiou  to  another — from  an  amorphous  to  a crystal- 
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line  condition  ; and  that  at  the  moment  when  this 
change  took  place,  a great  deal  of  heat  was  absorbed, 
and  therefore  the  specific  heat  of  the  selenium  was  very- 
much  increased.  This  was  strictly  a molecular  change, 
and  bore  on  the  further  discovery  which  Professor 
Graham  Bell  had  made,  that  he  could  hear  the  changes 
going  on  even  in  gaseous  bodies,  produced  by  the  passage 
of  light.  The  little  instrument  which  he  (Dr.  Siemens) 
had  constructed  to  show  the  members  of  the  Boyal 
Institution  was  on  the  table.  It  had  the  form  of  an 
eye,  and  on  opening  the  lids,  a lens  was  presented 
to  the  light ; through  that  lens,  the  light,  falling  upon 
it,  was  concentrated  upon  a spot  in  the  interior  of  the 
ball.  At  that  spot  one  of  the  selenium  gratings,  which 
had  been  described,  was  placed,  a grating  not  larger 
than  a threepenny  piece,  consisting  of  five  wires  laid  in 
zigzag  fashion  ; one  wire  was  connected  to  the  positive, 
and  the  other  to  the  negative  pole  of  a battery.  These 
wires,  lying  close  together,  but  not  touching,  were  laid 
on  a plate  of  mica ; a drop  of  selenium  was  placed  upon 
them,  and  this  small  quantity  sufficed  to  produce  the 
desired  results.  The  principal  object  he  had  in  devising 
it  was  to  construct  a selenium  photometer ; but  a difficulty 
arose  in  using  it  for  that  purpose,  because  selenium  got 
fatigued  under  the  influence  of  light.  The  eye,  after 
being  exposed  for  any  considerable  period  to  an  intense 
light,  became  insensitive,  and  the  lids  had  to  be  closed  ; 
it  had  to  go  to  sleep  for  some  time  before  it  re- 
gained its  sensitiveness,  and  the  analogy  to  the  human 
eye  went  even  further  than  that.  If  the  eye  were  used 
after  having  been  kept  in  the  dark  for  a length  of  time, 
it  would  detect  the  slightest  gleam  of  light,  and  mark 
it  on  the  galvanometer,  whereas  after  it  had  been  once 
used  in  intenser  lights,  a small  gleam  would  be  utterly 
lost  upon  it,  until  it  had  again  had  ample  rest.  The 
instrument  before  them  had  not  been  used  for 
some  years,  and  it  might  still  be  active,  but  the 
audience  would  have  to  take  the  Chairman’s  word 
for  it,  since  the  galvanometer  in  circuit  with  the  “eye” 
was  not  one  whose  .indications  were  visible  to  a number 
of  persons  at  once.  [Dr.  Siemens  then  experimented 
with  variously -coloured  sheets  of  cardboard  prepared 
for  the  purpose,  and  the  reflected  light  was  found  to 
cause  a deflection  of  the  galvanometer  in  each  case, 
the  slightest  effect  being  produced  with  light  reflected 
from  a black  piece  of  paper,  and  successively  increasing 
with  green,  red,  and  white,  the  greatest  of  all  being 
produced  by  exposing  it  to  the  direct  light  of  an 
argand  burner.]  These  experiments  sho-wed  the 
great  sensitiveness  of  selenium  ; but  Professor  Bell  had 
gone  much  further,  and  had  prepared  an  instimment  with 
concentric  plates  of  selenium  and  intervening  plates  of 
mica,  and  operating  upon  a much  larger  surface.  He 
had  gone  much  further  than  had  been  done  previously. 
Then  came  the  further  step  Avhich  he  had  so  boldly 
taken,  of  making  light  become  the  carrier  of  speech. 
As  he  had  justly  said,  this  seemed  marvellous  at  first, 
but  when  you  knew  how  to  do  it,  it  became  simple,  like 
everything  else,  aud  he  (Dr.  Siemens)  must  congratulate 
the  Society  on  having  had  the  method  of  doing  it  so 
clearly  explained. 

Mr.  W.  H.  Preece  referred  to  the  high  honour  which 
Professor  Graham  Bell  had  done  him  in  asking  him  to 
bring  before  the  English  public  his  great  invention  of 
the  j)hotophone,  and  said  he  had  willingly  undertaken 
the  task,  but  had  had  to  give  it  up  in  consequence  of 
another  event  with  which  Professor  Bell  was  indirectly 
connected.  It  was  an  immense  relief  to  him  to  find 
that  just  as  he  had  written  to  the  secretary  to  say 
that  he  could  not  read  a paper.  Professor  Bell  himself 
telegraphed  to  say  that  he  was  coming,  and  the  con- 
sequence was  they  had  had  one  of  the  pleasantest  even- 
ings he  had  ever  spent  in  that  room.  It  was  not  only  the 
beauty  of  the  discoveries,  and  the  clear  manner  in  which 
they  had  been  described,  which  he  admired,  but  the  truly 
scientific  way  in  which  they  were  followed  up,  and  the 
way  in  which  the  matter  had  grown  ip  the  hands  of  Pro- 


fessor Bell  and  Mr.  Tainter,  until  it  burst  out  like  a 
flower  in  full  bloom.  And  there  was  another  interest- 
ing point  in  connection  with  this  instrument,  and  that 
was  that,  following  the  excellent  example  of  Professor 
Hughes,  Mr.  Bell  had  thrown  this  investigation  open 
to  the  public,  unrestricted  by  any  patent.  They  liad 
heard  a great  deal,  at  different  times,  of  the  efforts  poets 
made  to  try  and  extract  ideas  from  nature  ; one  had 
talked  about  bringing  down  lightnings  from  heaven, 
another  spoke  of  bringing  “ spirits  from  the  va.'^ty 
deep,”  and  another  spoke  of  “the  music  of  the 
sphei’es  but,  to-night  they  had  seen  how  a patient, 
plodding  philosopher  could  go  to  the  other  extreme,  and 
make  those  little  molecules  which  the  eye  could  not  see, 
and  the  mind  scarcely  grasp,  imitate  the  beautiful 
modulations  of  the  human  voice.  Professor  Bell  liad 
caused  a great  deal  of  trouble  to  practical  men,  especially 
to  telegraph  engineers,  by  forcing  them  to  deviate,  to 
some  extent,  from  their  own  sphere,  and  study  the 
science  of  sound,  but  now  he  had  compelled  them  also 
to  go  into  the  study  of  light ; but  they  were  indebted  to 
liim,  not  only  because  he  had  added  to  their  practical 
apparatus  a useful  appliance,  but  because  of  the  interest- 
ing and  singularly  beautiful  nature  of  his  discoveries. 

Professor  Hughes,  F.R.S.,  being  next  called  upon  by 
the  Chairman,  merely  expressed  his  admiration  of  the 
apparatus. 

The  Chairman  said  it  only  remained  for  him  to  dis- 
charge a work  of  supererogation  by  proposing  a vote  of 
thanks  to  the  lecturer.  They  had  had  the  matter  put 
before  them  by  Mr.  Preece,  in  language  more  worthy 
of  a poet  than  of  a chief  telegraph  engineer,  and  in 
a way  they  would  always  remember.  He  could  not 
pretend  to  emulate  that  style,  nor  to  speak  adequately 
on  the  subject  of  the  evening,  but  the  audience  might 
consider  for  a moment  what  they  had  had  brought  be- 
fore them — the  intimate  connection  of  those  things 
which  used  to  be  considered  three  separate  subjects 
of  study,  and  three  distinct  sciences— electricity,  light,  and 
acoustics.  Professor  Bell  had  shown  them  that  the  three 
had  so  intimate  a connection  that  it  was  perfectly  pos- 
sible, where  there  was  adequate  light,  and  the  means  of 
transmitting  it  from  place  to  place,  not  indeed  to 
make  that  light  the  conveyor  of  sound,  but  to  make 
it  reproduce,  at  a distance,  the  sound  which  in  the  out- 
set caused  the  light  to  vary  in  its  intensity.  It  was  a 
matter  which,  if  the  jjresent  generation  were  capable  of 
surprise  at  any  scientific  discovery,  would  certainly 
surprise  them.  Would  not  the  proposition  have  been 
said  to  emanate  only  from  one  worthy  of  a distinguished 
position  in  a lunatic  asylum — the  proposition,  “I  desire 
to  convey  sound  to  a distance:  I have  no  means  of  | 
doing  it  excepting  by  a ray  of  light.”  It  would  have  I 
been  said  at  once,  “You  cannot  doit;  that  is  not  j 
a means;  it  is  incredible  and  impossible;”  and  ( 

it  might  have  been  so  said  even  after  I’rofessor  \ 

Bell’s  wonderful  discovery  of  the  telephone.  When  i 
they  first  heard  of  that,  it  struck  them  as  one  of  ; 
those  wild  siiggestions  which  occasionally  were  made,  i 
and  came  to  nothing.  Only  about  a year  ago  they  I 
saw  in  the  public  prints  that  some  person  in  Australia  . I 
had  discovered  a means  of  sending  human  beings  and  i 
animals  to  sleep  for  any  length  of  time  required,  and 
they  were  told  they  were  to  get  fresh  meat  from 
Australia,  by  sending  animals  over  in  a somnolent 
state,  to  be  woke  up  to  be  killed.  They  all  laughed  at 
that,  because  it  did  not  turn  out  to  be  true  ; but  it 
might  have  been  true,  and  if  it  had  been,  it  did  not  i 
seem  to  him  so  wonderful  as  the  statement: — “I  wish  to  i 
repeat  a sou^  ' that  has  been  heard  in  London,  in  a 
village  10  miles  off.  I have  no  means  of  doing  it, 
except  the  sun’s  rays,  and  I will  do  it  -with  that.”  1 
Nobody  making  that  statement  would  have  been  I 
entitled  to  belief,  but  yet  Professor  Beil  had  brought  } 
it  into  the  range  of  an  accomplished  fact.  Unhappily, 
it  was  one  of  those  delicate  experiments  which  could 
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ouly  be  sbow'u  before  a chosen  few,  and  in  places  well  j 
adapted  for  the  purpose.  The  great  advantage  of  j 
having  a subject  of  this  kind  taken  up  by  a man  of 
Professor  Bell’s  calibre  of  intellect,  was  this — that  as 
he  went  on  experimenting,  new  circumstances  arose, 
and  he  had  brought  forward  that  evening  such  a list  of 
suggestions  for  extended  inquiry  in  physics,  as  would 
occupy  the  scientific  men  of  Europe  for  many  years  to 
come.  In  conclusion,  he  (the  Chairman)  hoped  that,  as 
many  had  been  unable  to  attend  the  lecture  that  even- 
ing, Prof.  Bell,  if  he  could  not  repeat  the  lecture,  as  he 
did  that  on  the  telephone  on  a former  occasion,  would 
obtain  a promise  from  Mr.  Preece  to  do  it  for  him. 

The  vote  of  thanks  having  been  passed  unanimously. 

Professor  Hraham  Bell,  in  thanking  the  meeting,  said 
he  wished  it  were  in  his  power  to  accede  personally 
to  the  Chairman’s  request,  but  engagements  on  the  other 
side  of  the  Atlantic  would  make  this  his  last  lecture  on 
this  subject  in  Europe,  He  would,  however,  do  his 
best,  with  great  pleasure,  to  prevail  on  Mr.  Preece  to 
fulfil  the  request  which  had  been  made. 


“DESCHUGARA,”  A NEW  CEREAL  AND 
FOR.VGE  PLANT. 

A new  forage  plant  is  announced  from  Central  Asia, 
under  the  name  of  “ Deschugara.”  It  is  said  to  be 
largely  cultivated  in  Turkestan,  as  well  as  in  Poland, 
where  it  has  given  most  satisfactory  results.  From 
100  lbs.  of  seeds  sown,  2,800  lbs.  of  grain  have  been 
liar  vested,  and  a large  quantity  of  straw,  which  is  cou- 
suiuchI  with  avidity  by  cattle  and  sheep.  The  plant 
Ills  a tall-growing,  .stout  stem,  which  forms  a green 
cattle  food.  A variety  of  the  plant  ripens  three  months 
after  being  .sown.  In  the  climate  of  Odessa  it  is  des- 
cribed as  arriviiig  at  maturity  as  soon  as  it  does  in  its 
own  country.  The  chemical  composition  of  the  plant 
approaches  very  nearly  to  that  of  the  oat  and  barley,  so 
that  it  is  extremely  useful  as  a cattle  food.  The  .seeds, 
liowever,  reduced  to  powder,  are  used  as  ordinary  flour. 
Some  mystery  attended  the  botanical  identification  of 
this  plaut,  when  its  properties  were  fir.st  made  known 
in  the  pages  of  a continental  journal  some  few  weeks 
sinc4L  Mr.  Christy  has,  however,  succeeded  in  obtain- 
ing some  seed  from  Russia  which,  together  with 
information  he  has  also  obtained,  prove  the  plant  to  be 
that  of  >oru/tu>n  rerjiumn,  a gra.ss  closely  allied  to  the 
well-known  Dhurra  of  India. 


CORRESPONDENCE. 


PEPPERMINT  TEST  FOR  DRAINS. 

It  seems  to  me  that  the  Boston  plan  of  using  oil  of 
peppermint  (de.scribed  in  the  Journal  oi  November  19), 
is  rather  clurn.sy,  inasmuch  as  the  small  quantity  of  oil 
used  might  stick  in  some  cre\dce  and  not  be  washed  out 
by  the  two  pails  full  of  water,  by  which  it  is  followed. 
I prefer  to  shake  up  the  oil  thoroughly  with  water  in 
the  largest  available  bottle,  before  j opring  it  down.  It 
does  not  dis-solve  in  the  water,  nor  does  it  really  mix 
with  it,  but  it  forms  a strong-smelliq  ;,^pmlsion,  which 
answers  the  purpose  ju.st  as  well  as  a true  solution  in 
alcohol  would.  It  would  be  intcre.sting  to  know  what 
(quantity  of  the  oil  the  small  bottles  contain,  which  are 
to  be  bought  in  Boston  at  two  dollars  the  dozen,  or 
about  eight  pence  each,  and  whether  the  quality  is  at  all 
equal  to  English  Mitcham  oil.  Our  practice  at  pre.sent 

to  use  an  ounce  of  the  Mitcham  oil  for  each  house 


that  we  test,  and  that  costs  2s.  6d.  We  have  tried  the 
foreign  oil,  which  can  be  bought  at  about  half  the  price, 
but  we  find  that  it  is  only  half  as  strong,  or  in 
other  words  makes  only  half  the  quantity  of  emulsion, 
so  that  there  is  no  economy  in  using  it.  What  we 
want  is  that  some  manufacturer  would  make  an  oil  as 
strong  smelling  as  the  Mitcham  oil,  but  not  so  highly 
refined,  and  which  could  be  sold  cheaper.  As  the  de- 
mand increases  we  have  no  doubt  that  this  will  be  done. 
Our  experience  is  the  same  as  that  of  the  Boston  jieople 
as  to  the  necessity  for  the  person  who  pours  the  oil  down 
not  mixing  among  those  who  are  trying  to  detect  any 
escape  of  it  from  drains  or  pipes,  as  he  brings  an 
amount  of  the  vapour  adhering  to  his  clothes,  which 
makes  accurate  observation  of  leaks  impossible. 

Ether,  Avhich  we  formerly  used,  was  not  so  bad  in 
that  respect,  but  it  was  too  expensive,  and  also  rather 
dangerous,  so  we  always  use  oil  of  peppermint  now. 

Cosiio  Innes. 

7,  John-street,  Adclphi. 


“HAYDON’S  PICTURES  TO  THE  COAL- 
HOLE ! ” 

Although  such  were  the  words  recited  to  me  by 
Sir  Martin  Archer  Shee,  it  is  but  justice  to  Haydon 
to  say  that  he  denied  them.  It  so  happens  that  I arn, 
by  chance,  reminded  of  this.  In  1842,  I reviewed 
Haydon’ s lectures  on  “ Fresco,”  in  the  “ Civil  Engineer 
and  Architects’ Journal ” for  1842,  vol.  v.,  and  intro- 
duced the  coal-hole  anecdote.  At  p.  201  is  a charac- 
teristic letter  by  Haydon  in  reply  to  the  review,  and 
denying  the  anecdote.  At  p.  388  is  another  curious 
contribution  on  Wilkie,  and  at  p.  413,  one  on  schools 
of  de.sign  by  Haydon.  Hyde  Clarke. 

32,  St.  Geor'^e’s-square,  S.W., 

29th  November,  1880. 


OBITUARY. 


G.  W.  Yapp. — By  the  death  of  Mr.  G.  W.  Yapp, 
on  the  loth  November,  at  the  age  of  69,  the  Society 
loses  a frequent  correspondent  to  the  Journal.  Mr.  Yapp, 
born  in  London,  was  the  son  of  a naval  officer  belong- 
ing to  an  old  Herefordshire  family.  He  was  connected 
by  family  ties,  among  others,  with  Sir  Walter  Scott, 
Dickens,  and  Douglas  Jerrold.  In  early  life  he  was 
trained  in  the  secretariat  of  Joseph  Hume,  but  ho 
entered  too  late  to  benefit  materially  by  that  economist’s 
patronage.  He  commenced  his  literary  work  in  1837, 
as  a writer  for  the  “ Penny  Cyclopoedia.”  He  propo.sed 
a plan  for  the  formation  of  the  Parliamentary  library 
at  the  Reform  Club,  and  assisted  materially  in  carrying 
it  into  execution.  In  18ol,  Mr.  Yapp  compiled  the 
catalogue  of  the  Great  Exhibition  of  1851.  He  was  for 
a long  time  an  agent  in  London  and  Paris  for  a patent 
firm  at  Washington.  His  exhibition  connexion  took  him 
to  Paris,  where  he  was  in  1855,  and  he  there  compiled 
“Dufies  on  Imports  into  France.”  He  had  collected 
the  materials  for  a technological  dictionary,  French  and 
English,  which  was  never  published.  In  1858  and  1859 
he  was  Paris  correspondent  of  the  Daihj  Telegraph.  He 
prepared  the  English  translation  of  the  Official  Catalogue 
in  1867,  and  which  was  presented  to  the  Emperor  some 
hours  before  the  French  edition.  He  unfortunately 
staid  in  Paris  during  the  siege,  and  suffereu  its 
terrible  vicissitudes,  losing  there  one  of  his  children, 
and  laying  the  foundation  of  mortal  illness  for  himself 
and  another  child.  His  account  of  the  siege  appears 
in  the  “History  of  the  Franco  - German  VYar  ” 
' Mackenzie,  Glasgow). 
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MEETINGS  OF  THE  SOCIETY. 

Oedinaby  Meetings. 

"Wednesday  evenings,  at  eight  o’clock.  For 
meetings  previous  to  Christmas  : — 

Decembee  8. — “London  Fogs.”  By  Dr.  Alfeed 
Caepentee.  Edwin  Chadwick,  C.B.,  Vice-President 
of  the  Society,  will  preside. 

DecejKbee  15. — “The  Use  of  Sound  for  Signals.” 
By  E.  Peice  Edwaeds,  Secretary  to  the  Deputy-Master 
of  the  Trinity-house.  Dr.  Tyndall,  F.B.S.,  will  pre- 
side. 

For  Meetings  after  Christmas - 

“Buying  and  Selhng;  its  Nature  and  its  Tools.” 
By  Prof.  Bonamy  Peice.  On  this  evening  Lord  Alfeed 
S.  Chuechill  will  preside. 

“ Causes  of  Success  and  Failure  in  Modern  Gold 
Mining.”  By  A.  G.  Lock. 

“The  Participation  of  Labour  in  the  Profits  of  En- 
terprise.” By  Sedley  Tayloe,  M.A.,  late  Fellow  of 
Trinity  College,  Cambridge. 

“ The  Gold  Fields  of  India.”  By  Hyde  Claeke. 

“Flashing  Signals  for  Lighthouses,”  By  Sir  "Wm. 
Thomson,  F.B.S. 

“ The  Present  Condition  of  the  Art  of  Wood- carving 
in  England.”  By  J.  Hungeefoed  Pollen. 

“Five  Years’  Experience  of  the  Working  of  the  Trade 
Marks’  Registration  Acts.”  By  Edmund  Johnson. 

“ Trade  Prospects.”  By  Stephen  Bouene. 

“The  Manufacture  of  Aerated  Waters.”  By  T. 
P.  Beuce  Waeeen. 

“The  Compoimd  Air  Engine.”  By  Col.  F.  Beau- 
mont, R.E. 

“Improvements  in  the  Treatment  of  Esparto  for 
the  Manufacture  of  Paper.”  By  William  Aenot, 
F.C.S. 

“Deep  Sea  Investigation,  and  the  Apparatus  used 
in  it.”  By  J.  G.  Buchanan,  F.R.S.E.,  F.C.S. 

“The  Discrimination  and  Artistic  Use  of  Precious 
Stones.”  By  Prof.  A.  H.  Chuech,  F.C.S. 

“Forest  Conservancy  in  India.”  By  Sir  Richaed 
Temple,  Bart.,  K.C.S.I. 

“The  Tenure  and  Cultivation  of  Land  in  India.” 
By  Sir  Geoege  Campbell,  K.C.S.I.,  M.P. 

“ Indian  Agriculture.”  By  W.  R.  Robeetson. 

“ Trade  Relations  between  Great  Britain  and  her 
Dependencies.”  By  Wm.  Westgaeth. 

“ The  Languages  of  South  Africa.”  By  R.  Cust. 

“The  Loo  Choo  Islands.”  By  Consul  John  A. 
Gubbins. 


Cantok,  Lectuees. 

Monday  Evenings,  at  eight  o’clock.  The  First 
Course,  on  “ Some  Points  of  Contact  between  the 
Scientific  and  Artistic  Aspects  of  Pottery  and 
Porcelain.”  Five  Lectures,  by  Prof.  A.  H. 
Chijech,  M.A.  Oxon.,  F.C.S. 

Lectuee  III. — Decembee  6. 

Stoneware  and  other  wares  glazed  with  salt. 

Lectuee  IV.— Decembee  13. 

Soft  paste  porcelains,  European  and  Oriental. 

Lectuee  V. — Decembee  20. 

Hard  paste  porcelains,  Chinese,  Japanese,  and 
European. 

The  Second  Course  will  be  on  “ Watchmaking,” 
by  Edwaed  Rigg,  M.A.  Three  Lectures. 

The  Third  Course  will  be  on  “The  Scientific 
Principles  involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Adams,  F.R.S.  Four  Lectures. 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
making,”  by  Alan  S.  Cole.  Three  Lectures. 


The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
R.  Brudenell  Carter,  F.  R . C.  S.  Three  Lectures. 


Admission  to  Meetings. 

Members  have  the  right  of  attenduig  all  the 
Society’s  meetings  and  lectures.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Dec.  6tii  ...  SOCIETY  OF  ARTS,  John  - street, 
Adelphi,W.C.,  8 p.m.  (Cantor  Lectures.)  Prof.  A.  H. 
Churcn,  “ Some  Points  of  Contact  between  tlie  Scientific 
and  Artistic  Aspects  of  Pottery  and  Porcelain.” 
(Lecture  ni.) 

Farmers’  Club,  Inns  of  Court  Hotel,  Holbom,  W.C., 
4 p.m.  Annual  General  Meeting.  JD.  Clare  Sewell 
Read,  “ America  and  its  Farming.” 

Royal  Institution,  Albemarle-street,  W.,  5 p.m.  General 
Monthly  Meeting. 

Society  of  Engineers,  6,  Westminster-chambers,  p.m. 
Mr.  Frank  W.  Grierson,  “ The  National  Value  of  Cheap 
Patents.” 

Medical,  11,  Chandos-street,  W.,  8^  p.m. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  Mr. 
Leslie  Stephen,  “ The  Relation  of  Morality  to  Litera- 
ture.” 

Tuesday,  Dec.  7th... Civil  Engineers,  25,  Great  George-street, 
Westminster,  S.W.,  8 p.m.  Mr.  Theophilus  SejTig, 
“ The  Different  Modes  of  Erecting  Iron  Bridges.” 

British  Horological  Institute,  Northampton-square,  E.C., 
8 p.m.  Mr.  Edward  Rigg,  “ Friction.” 

Pathological,  53,  Bemers-street,  Oxford-street,  W.,  8J  p.m. 

Biblical  Archaeology,  9,  Conduit-street,  AV.,  8j  p.m. 

Wednesday,  Dec.  8rn.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Dr.  Alfred  Carpenter,  “London 
Fogs.” 

Geological,  Burlington-house,  W.,  8 p.m. 

Microscopical,  King’sCoUege,  W.C. ,8p.m.  1.  Dr.  Hudson, 
“ Floscularia  trifolium  n.  sp.”  2.  Mr.  C.  Stewart,  “Some 
Structural  Features  of  Echinometridoef  3.  “ Notes  on 
the  Movements  of  Diatoms,  the  Construction  of  Object 
Glasses,  Swinging  Substages,  &c.” 

Royal  Literary  Fimd,  10,  John-street,  Adelphi,  W.C., 
3 p.m. 

Telegraph  Engineers,  25,  Great  George-street,  S.W., 
8 p.m.  Mr.  W.  H.  Preece,  “ The  Photophone  and  the 
Conversion  of  Radiant  Energy  into  Sound.” 

Thursday,  Dec.  9th... Royal,  BurUngton-house,  W.,  4^  p.m.  1. 

Major  Herschel,  “A  Simplified  Form  of  the  Torsion 
Gravimeters  of  Broun  and  Babinet.”  2.  C.  Schroter, 
“ Note  on  the  Microscopic  Examination  of  some  Fossil 
AVood  from  the  Mackenzie  River.”  3.  Dr.  Hopkinson, 
“ Electrostatic  Capacity  of  Glass.”  II.  4.  Dr.  Urban 
Pritchard,  “The  Cochlea  of  the  Ornithorhyncus  platypus 
compared  with  that  of  Ordinary  Mammals  and  of 
Birds.” 

Antiquaries,  Burlington-house,  W.,  8J  p.m. 

London  Institution,  Finsburj'-ctrcus,  E.C.,  7 p.m.  Dr. 
Lionel  S.  Beale,  “ The  Germination  and  Propogation  of 
Disease.” 

Inventors’  Institute,  4,  St.  Martin’s  place,  W.C. , 8 p.m. 

Royal  Society  Club,  WiUis’s-rooms,  St.  James’s,  S.W., 

6 p.m. 

Mauiematical,  22,  Albemarle-street,  W.,  8 p.m.  1.  Prof. 
Teixeria,  “Note  sur  Derivation  des  Determinants.” 
2.  Mr.  W.  B.  Grove,  “ The  Solution  of  the  Inverse 
Logical  Problem.”  3.  Mr.  T.  Craig,  “Motion of  aATscoua 
Fluid.” 

Friday,  Dec.  10TH...FroebelSociety  (attheHousEov  thb  Society 
OF  Arts),  6 p.m.  Annual  Meeting. 

Folk  Lore  Society,  22,  Albemarle-street,  W.,  8 p.m.  Mr. 
John  Fenton,  “ The  Birth  of  a Deity;  or  the  Story  of 
Unkulunka.” 

Astronomical,  Burlington-house,  W.,  8 p.m. 

Quekett  IVIicroscopical  Club,  University  College,  W.C., 
8 p.m. 

Clinical,  53,  Bemers-street,  W.,  8|  p.m. 

Saturday,  Dec.  11th... Physical,  Science  Schools,  South  Kensing- 
ton, S.W.,  3 p.m.  1.  Lieut.  L.  Darwin,  “The  Rate  of 
Loss  of  Light  from  Phosphorescent  Surfaces.”  2. 
Dr.  Alder  Wright,  “ The  Determination  of  Chemical 
Afidnity  in  Terms  of  Electromotive  Force.” 

Royal  Botanic,  Iimer-eircle,  Regent’ s-park,  N.W .,  8|  p.m. 
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JLU  communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.C. 


NOTICES. 


REFORM  OF  THE  PATENT  LAWS. 

The  Council  adopted  the  following  Petition  to 
the  House  of  Commons,  at  their  meeting  on  Mon- 
day, 6th  inst. : — 

To  THE  Eight  Hoxourable  the  Commons  in 
Parliament  Assembled. 

The  Humble  Petition  of  the  Council  of  the  Society  \ 
of  Arts,  Manufactures,  and  Commerce,  incorporated^ 
by  Royal  Charter, 

Sheweth, — 

1.  That  the  Society  is  deeply  interested  in  the 
Patent-law,  and  submits  that  it  ought  to  be  made 
to  conduce,  as  far  as  possible,  to  the  progress  of 
the  Arts,  Manufactures,  and  Commerce  of  this 
country,  so  as  to  allow  the  inventions  of  the 
United  Kingdom  to  compete  fairly  with  those  of 
all  the  world. 

2.  That  the  Society,  in  the  years  18o0,  1851,  and 
1852,  published  reports  on  the  Patent-law  as  then 
existing,  and  that  those  reports  were  instrumental 
in  inducing  Parliament  and  the  Government  to 
pass  the  Patent-law  Amendment  Act,  1852,  which 
completely  reformed  the  law. 

3.  That  the  effect  of  such  reform  has  been  greatly 
to  stimulate  invention,  and  has  so  increased 
the  amounts  derived  from  Patent  fees,  that  they 
have  now  reached  the  sum  of  £180,000  a-year,  of 
which  only  about  £40,000  are  expended  in  con- 
nection with  the  administration  of  the  law,  leaving 
£140,000  as  a tax  on  the  progress  of  invention. 

4.  That  your  petitioners  are  of  opinion  that  the 
law  still  retains  some  antiquated  fictions  which 
should  be  abolished  ; that  it  should  be  greatly 
simplified;  and  that,  as  Patents  relate  to  Arts. 
Manufactures,  and  Commerce,  all  matters  connected 
■with  them  should  be  administered  by  persons 
haring  knowledge  of  Arts,  Manufactures,  and 
Commerce,  and  not  by  legal  functionaries,  how- 
ever eminent. 

5.  That  your  petitioners  desire  to  call  the  atten- 
tion of  your  Honourable  House  to  the  Patent 
Museum,  which  is  in  an  unsafe,  overcrowded, 
buil(^g,  although  it  contains  unique  and  valuable 
specimens  of  those  early  mechanical  inventions 
which  have  revolutionised  the  Arts,  Manufactures, 
and  Commerce  of  the  civilised  world ; that  such 
Mmseum  is  quite  unworthy  of  the  Nation,  and 
ought  to  be  replaced  by  a suitable  building,  con- 
taining accommodation  for  a Eeference  Library. 

Your  petitioners,  therefore,  pray  your  Honour- 
able House  to  cause  the  present  Patent-law  to  be 


amended,  and  its  administration  to  be  entrusted 
to  the  Lords  of  the  Privy  Council  for  Trade. 

And  your  petitioners  will  ever  pray. 

Signed  on  behalf  of  the  Council  of  the 
Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce, 

H.  Trueman  Wood,  Secretary. 

The  Council  also  appointed  a Committee  to 
draft  a Bill  for  submission  to  the  Government. 


JUVENILE  LECTURES. 

The  usual  short  course  of  lectures,  adapted  for 
a juvenile  audience,  will  be  given  by  Mr.  G.  J. 
Eomanes,  F.E.S.,  on  “Animal  Intelligence.” 

The  dates  for  the  lectures  will  be  Wednesday, 
29th  December,  and  Wednesday,  5th  January. 

The  lectures  will  commence  at  seven  o’clock. 
As  in  former  years,  admission  will  be  by  ticket 
only.  A sufficient  number  of  tickets  to  fill  the 
room  will  be  issued  to  members  in  the  order  in 
which  applications  are  received,  and  the  issue 
will  then  be  discontinued.  Subject  to  these  con- 
ditions, each  member  is  entitled  to  a ticket  admit- 
ting two  children  and  one  adult.  All  members 
who  require  tickets  should  apply  at  once,  as  there 
may  be  difficulty  in  accommodating  those  who 
postpone  their  applications  until  the  date  fixed 
for  the  lecture. 

By  order, 

H.  Trueman  Wood,  Secretary. 


PRACTICAL  EXAMINATIONS  IN  VOCAL  AND 
INSTRUMENTAL  MUSIC. 

The  next  Examination  in  London  will  be  held 
at  the  Society’s  House  during  the  week  com- 
mencing 10th  of  January,  1881. 

The  Examination  will  be  held  at  three  periods 
— morning,  afternoon,  and  evening — viz.,  from 
10  to  1,  2 to  5,  and  7 to  10  o’clock  on  each  day 
of  Examination.  Candidates  may  select  either 
of  these  periods,  but,  the  number  of  candidates 
in  these  Examinations  being  large,  no  special 
day  or  hour  can  be  arranged  for.  The  numbers 
will  therefore  be  arranged  in  order  of  application. 
The  Examination  for  the  Organ  and  Harmonium 
will  be  held  in  the  evening  only,  and  special 
arrangements  will  be  made  according  to  the 
number  of  applications. 

The  fee  is  10s.  for  the  Honours  (including  both 
vocal  and  instrumental  Examination),  and  5s.  for 
the  First  or  Second  Class  (vocal  or  instrumental) 
Examination.  If  vocal  as  well  as  instrumental 
music,  or  two  separate  instruments,  be  taken  by 
the  same  candidate  for  the  First  or  Second  Class 
Certificate,  a fee  of  7s.  6d.  must  be  paid. 

The  Certificates  will  be  prepared  as  soon  as 
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possible  after  the  Examinations,  and  can  be  had 
upon  application  . at  the  House  of  the  Society 
of  Arts,  on  nr  after  1st  March,  1881. 

Ko  Certificate  will  be  granted  to  any  candidate 
for  Honours  who  does  not  obtain  a First  Class  in 
the  practical  ‘portion  of  the  Examination,  either 
"yocal  or  instrumental.  Candidates  holding  one 
of  such  Certificates,  obtained  in  a former  year, 
need  not  again  undergo  this  portion  of  the  Exami- 
nation, but  should  bring  their  Certificate  for  the 
Examiner’s  inspection. 

The  Examination  of  eacb  candidate  will  be 
private;  no  one  but  the  Examiner  and  the 
accompanyist  being  present,  unless  it  be  a mem- 
ber of  the  Society  of  Arts’  Committee.  No  list 
of  candidates  will  be  published. 

Particulars  will  be  forwarded  on  application  to 
the  Secretary,  Society  of  Arts,  John-street, 
Adelphi.  No  names  can  be  received  after  24th 
Dec.  1880.  , 


PEOCEEDINGS  OF  THE  SOCIETY. 


FOURTH  OEDIN ARY  MEETING. 

Wednesday-,  December  8th,  1880;  Edwin  Chad- 
wick, C.B.,  Vice-President  of  the  Society,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Aird,  David  Alfred,  2,  Sussex -gardens,  Hyde-park,  W. 
Angus,  Joseph,  The  Hermitage,  Langly-lane,  South 
Lambeth,  S.W.  ' 

Biddiford,  George  Francis,  Bamwood- lodge,  Glou- 
cester. • 

Clements,  Hugh,  5,  Park-terrace,  Peckham,  S.E. 
Foster,  Thomas  Nelson,  AUt  Dinas,  Bays-hill,  Chelten- 
ham. 

Morton,  Joseph,  39,  Cheapside,  E.C. 

Obach,  Dr.  E,,  17,  Charlton- villas.  Church-lane,  Old 
Charlton,  S.E. 

Ridpath,  J.  Lionel,  12,  West  Kensington -gardens,  W. 
Snelgrove,  Horatio  Richard,  The  Grove,  Clapham- 
common,  S.W. 

Sykes,  Fred.  W.,  Gosport  Mills,  Huddersfield. 

TraiU,  James  Christie  (of  Rattar,  N.B.),  Castle-hiU, 
Thurso,  Caithness. 

Vogel,  Sir  Julius,  K.C.M.G.,  13-5,  CromweU-road, 
South  Kensington,  S.W. 

Ward,  Frederick  Peterson,  46,  Hamilton-terrace,  St. 
John’s-wooJ,  N.W. 

Wright,  Jo^bn,  Brooks,  96,  Buchanan -street,  Glasgow. 
Young,  Charles  E.,  71,  Clapham-road,  S.W. 

Young,  Sir  Charles  Lawrence,  Bart.,  5,  Ashbum-place, 
Cromwell-rdad,  S.W. 

Young,  George,  7,  The  Terrace,  Ryde,  Isle  of  Wight, 
and  43,  Dover-street,  Piccadilly,  W. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society: — 

Brenchley,  Samuel,  Hunt  Bridge-house,  Matlock. 
Gassiot,  Charles,  Elmwood-house,  Upper  Tooting. 
Gundry,  Joseplh  f*earkes,  the  Cottage,  Bridport, 
Dorsetshire. 


Jaques,  Leonard,  J.P.,  18,  Seymour-street,  W. 

Laxton,  Frederick,  Brighouse,  Yorkshire. 

Nix,  John  H.,  77,  Lombard -street,  E.C. 

Noel,  Hon.  Henry,  17,  Westboume- terrace,  W. 
Northampton,  Marquis  of,  Castle  Ashby,  Northampton. 
Ormerod,  Thomas,  Woodfield,  Brighouse,  Yorkshire. 
Robertson.  Sir  D.  Brooke,  C.B.,  Athenseum  Club,  S.W. 
Robertson,  J.  Murray,  Lower  Grove-house,  Roe- 

hampton. 

Seymour,  Major-General  W.  H.,  Travellers’  Club, 

PaU-maU,  S.'W. 

Sheppard,  Samuel  Gurney,  31,  Oxford-square,  W. 
Simmons,  Charles  J.,  56,  Leverton-street,  Leighton - 

road,  N.W. 

Skaife,  John  Slade,  32,  Milner -square,  N. 

Slade,  Francis  Wilfiam,  Eldon-pk.,  South  Norwood,  S.E. 
Volk,  Magnus,  40,  Preston-road,  Brighton. 

The  paper  read  was  on — 

LONDON  FOGS. 

By  Alfred  Carpenter,  M.D. 

There  are  fogs  and  fogs.  I am  not  about  to  ask 
you  to  consider  all  kinds  of  those  creations.  There 
is  the  fog  which  pervades  men’s  brains,  and  takes 
from  them  the  power  of  judging  rightly,  and 
separating  truth  from  error.  There  is  a fog  which 
may  be  aptly  called  error,  ever  seeming  to  present 
itself  for  the  purpose  of  blurring  the  outline  of  our 
vision,  of  interfering  with  our  power  of  pursuing 
a right  path,  and  causing  us  to  follow  a wrong 
one.  This  kind  of  fog,  though  fully  in  my  mind, 
is  not  the  fog  with  which  we  have  to  deal  to-night, 
except  it  may  be  as  a link  connecting  our  subject 
with  the  difficulties  which  beset  its  consideration. 
I do  not  propose  to  ask  you  to  inquire  into  the 
causes  of  the  regular  Scotch  mist,  which  wets  you 
through  and  through  almost  before  you  realise  the 
fact  that  it  is  a fog,  neither  do  I propose  to  touch 
upon  the  causes  of  those  fogs  which  rise  from 
the  bosom  of  the  great  deep,  and  are  occasionally 
carried  by  the  wind  into  all  parts  of  our  land- 
These  are  not  the  fogs  I ask  you  to  consider.  They 
are  white  fogs,  seldom,  if  ever,  producing  a real 
darkness,  except  during  the  dark  hours  them- 
selves ; they  do  not  shut  out  all  evidence  of 
the  ruler  of  the  day  whilst  he  is  above  the  horizon, 
as  if  he  were  not.  They  do  not  cause  the  birds 
of  the  air  to  return  to  their  roosts  under  the 
impression  that  Nature  has  changed  her  plans- 
Neither  is  it  with  those  mists  which  rise  from 
the  bosom  of  Father  Thames,  or  of  any  other 
stream  running,  either  above  or  tmder  ground. 
These  fogs  v^l  present  themselves  whenever 
there  is  a particular  kind  of  change  in  the 
meteorological  condition  of  the  atmosphere, 
and  when  heat,  moisture,  and  pressure  are 
rapidly  altered  in  the  necessary  direction.  These 
fogs  are  all  beyond  the  power  of  man  to  either 
increase  or  decrease,  to  control  or  prevent.  They 
are  natural  events,  which  will  happen  in  spite  of 
man  or  of  his  works,  and  nothing  that  he  can  do 
will  materially  alter  their  incidence.  At  times  they 
exist  everywhere  in  the  lowlands  of  the  British 
Islands ; they  must  be  endured,  but  their  evil  effects 
may  be,  in  a great  measure,  warded  off  by  simple 
means  based  upon  common  sense.  But  there 
are  other  fogs  which  are  not  primeval,  which  do 
not  exist  everywhere,  and  which  are  produced  by 
the  acts  of  man  himself,  and  are  caused  by  waste- 
ful works  which  need  not  continue  in  operation. 
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They  are  specially  peculiar  to  great  aggregations 
of  people,  and  their  densest  points  are  always  to 
the  leeward  of  the  masses  which  have  produced 
them.  Their  worst  effects  date  from  the  introduc- 
tion of  coal,  which  gave  power  into  the  hands  of 
men  to  defy  distance,  and  to  bring  millions,  or  a 
moiety  of  the  million,  into  the  close  intercourse 
of  a great  city  ; but  they  are  not  to  be  found 
in  all  great  cities,  for  aggregations  of  peoples, 
such  as  at  St.  Petersburg  and  Moscow,  who 
do  not  bum  coal  in  the  wasteful  way  that  we 
do,  are  not  visited  with  them  ; neither  are 
they  found  in  the  great  cities  of  the  East,  which, 
from  the  natural  warmth  of  their  surroundings,  do 
not  want  fires  in  a general  way.  I am  not  about 
to  assert  that  the  fogs  I speak  of  are  entirely 
caused  at  all  times  by  fuel  smoke.  I am  not  about 
to  assert  that  coal  smoke  is  alone  responsible  for 
all  the  evils  which  belong  to  these  fogs,  but  it  is  the 
principal  factor  which  make  London  and  its  suburbs 
intolerable  as  places  of  residence  for  certain 
constitutions.  It  does  materially  add  to  the 
mortality  of  the  metropolis,  and  at  times  it  is 
the  sole  cause  of  conditions  which  prevent  the 
proper  enjoyment  of  that  life  which  kind  Provi- 
dence intended  for  us.  It  is  a main  factor  in  the 
production  of  a high  rate  of  mortality,  arising 
from  the  absence  of  ozone,  or  of  ozonised  oxygen, 
or  depreciation  of  oxygen  capable  of  immediately 
acting  upon  changing  organic  matter.  It  also 
causes  many  of  oui  public  buildings  to  show  signs 
of  premature  decay,  and,  day  by  day,  is  producing 
a destmction  of  property  which,  if  it  could  be 
stopped,  and  its  value  accurately  estimated, 
would  probably  be  sufficient  to  repay  ten  times 
over  the  cost  of  the  works  which  are  required 
to  prevent  this  unnecessary  and  ruinous  loss. 
It  will  be  asked,  how  I am  able  to  prove 
the  tmth  of  my  proposition.  That  is  the 
business  now  before  us.  I think  it  has  been  fully 
roved  of  late  years,  by  the  numerous  fogs  which 
ave  occurred  in  the  midst  of  sum7ner,  shutting 
out  the  light  of  day,  and  producing  an  Egyptian  I 
darkness  at  times  when  ordinary  fogs  have  not 
existed.  It  was  fully  proved  by  a fog  which 
occupied  the  West-end  of  London  the  other  day, 
and  which  caused  a mid-day  darkness  on  a Sep- 
tember Sunday,  which  could  be  felt.  That  day 
had  not  been  preceded  by  any  cold  weather,  the 
barometer  was  high,  and  was  rising  ; the  thermo- 
meter was  high,  it  was  not  falling,  and  the  dew 
point  was  high.  The  air  was  still,  there  was  no 
perceptible  wind  ; there  was,  however,  an  exceed- 
ingly slight  current,  which,  as  I afterwards  found, 
occupied  within  a narrow  space  nearly  all  the 
points  of  the  compass.  The  centre  of  a circle 
thus  produced  was  mainly  at  the  West-end  of 
London.  Some  magnetical  changes,  the  nature 
of  which  was  not  apparent,  led  to  the  production 
of  a dense  atmosphere  at  11.80  a.m.,  on  September 
20th,  which  indirectly  caused  gas-lights  to  appear 
in  Buckingham  Palace  and  other  parts  of  Bel- 
gravia, obscured  the  sun  at  mid-day  in  as  perfect  a 
mann^^r  as  it  was  possible  to  be  obscured  over  a i 
great  town  by  human  aid.  I say  advisedly,  by  ! 
human  aid,  because  a few  experiments  made  upon 
the  spot  proved  that  the  darkness  was  caused  by 
unconsumed  carbon  in  the  atmosphere : that 
the  pall  thus  spread  over  the " place  was 
limits  to  a moderate  elevation,  not  reaching 


much  above  the  tops  of  the  houses,  so  that 
the  tallest  of  them  could  in  places  be  just 
seen  peering  above  the  dark  cloud  which  rested 
upon  the  earth.  When  one  was  able  to  get  out- 
side the  veil  which  hung  upon  the  metropolis, 
its  cause  could  be  seen  pouring  down  from  every 
chimney  which  was  acting  as  an  upcast  for  a fire. 
The  sun  was  quite  invisible  from  the  surface  of  thp 
ground,  but  appeared  as  a copper-coloured  disc 
from  the  upper  windows  in  the  houses  in  theOxford- 
street  side  of  Hyde-park.  The  sky  was  compara- 
tively cloudless,  but  there  was  no  warmth  in  the 
sun’s  beams  over  London,  no  comfort  in  his 
aspect,  and  not  a shadow  of  heat  could  be  col- 
lected by  a pocket  lens,  although  outside  the  pall 
the  sun  was  shining  brilliantly,  and  the  country 
enjoying  a perfect  summer’s  day.  The  air  was  warm 
outside,  temperatue  64"^.  The  grass  in  Hyde-park 
was  perfectly  dry,  as  shown  when  the  hand  was 
passed  over  it.  The  particles  of  black  matter,  which 
were  collected  on  a similar  occasion,  on  a micro- 
scopical glass  slide  moistened  with  glycerine^ 
shewed  the  same  appearances  in  the  field  of  the 
microscope  as  that  exhibited  by  a similar  slide 
designedly  exposed  to  the  smoke  of  a common 
chimney,  viz.,  particles  of  unconsumed  carbon  and 
some  oily  matter,  which  was  of  a tarry  nature. 
There  was  also  the  other  accompaniments  of  smoke 
in  the  air, — viz.,  an  acid  gas,  which  acted 
upon  moistened  litmus  paper,  and  which,  by  the 
irritating  effect  which  it  had  upon  the  bronchial 
mucous  membrane,  was  something  more  than  car- 
bonic acid.  Other  tests  showed  that  this  was 
sulphurous  acid,  which  existed  so  abundantly  as  to 
counteract  the  naturally  soothing  effect  of  the  car- 
bonic acid,  which  was  also  largely  in  excess.  I 
have  sometimes  found  ammonia,  but  on  this 
occasion  it  was  neutralised,  if  present,  by  the  acid, 
and  yet  left  sufficient  of  free  acid  to  decidedly 
affect  the  bronchial  mucous  membrane.  The  air 
was  not  tested  for  ozone,  but  that  none  existed  was 
very  manifest.  The  openings  from  the  public 
sewers  gave  unmistakeable  evidence  of  a greater 
warmth  below,  which,  telling  upon  the  contents  of 
the  sewers  themselves,  produced  a f ermentatiori , 
obvious  as  to  its  origin  ; but,  curiously  enough,  the 
smell  was  not  perceived  a few  yards  away  from  the 
gratings.  I may  be  allowed  to  mention,  in  pass- 
ing, that  the  presence  of  carbon  and  sulphurous 
acid  in  the  atmosphere  appeared  to  be  of  great 
use,  altering  the  character  of  the  emanations  from, 
the  public  sewers,  and  giving  the  inhabitants  of 
this  great  city  a present  protection  from  the  effects 
of  one  of  the  greatest  engineering  errors  of  the 
present  time — one  of  those  great  mistakes  which 
engineers  are  constantly  making  under  the  name 
of  sanitary  work,  whilst  they  are  breaking 
a fundamental  or  canon  law  of  sanitary 
science.  I may,  perhaps,  be  allowed  to  give 
the  ground  of  that  law.  Any  sewer  which  be- 
comes a sewer  of  deposit,  either  by  accident  or 
design,  has  been  constructed  in  defiance  of  sanitary 
law,  and  must  in  due  course  bring  insanitary  re- 
sults to  those  exposed  to  its  influence : it  is 
wrongly  constructed,  and  is  a mistake.  I mention 
this  point  now,  to  show  that  the  smoke  of  a great 
town  is  not  an  unmitigated  evil,  but  that  it  has 
a mission,  so  to  speak,  which  is  not  yet  completed. 
It  is  a truism,  nevertheless,  that  two  wrongs 
cannot  make  a right.  The  right  to  piire  air 
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ought  not  to  be  sacrificed  to  the  necessity  for  im- 
purity, because  other  works  have  failed  to  effect 
the  object  for  which  those  works  should  have  been 
constructed. 

I must,  however,  now  give  further  proofs  that 
smoke  is  the  cause  of  the  darkness  which  these  fogs 
produce.  Fogs  of  all  kinds  are  limited  in  the  extent 
to  which  they  reach  upwards.  Natural  fogs  do  not 
reach  an  altitude  sufficient  to  shut  out  daylight,  for 
as  soon  as  their  ordinary  depth  reaches  a certain 
extdnt,  the  fog  lifts  and  floats  away,  or  the 
meteorological  changes  are  such  as  lead  to  its  dis- 
persion. So  also  with  smoke  fogs ; they  do  not  reach 
any  altitude,  and  very  often  scarcely  rise  above  the 
chimneys  which  pour  them  out,  yet  they  often 
produce  complete  darkness.  This  is  never  seen 
in  day-time,  as  the  result  of  a wet  fog,  when  there 
cannot  be  a suspicion  of  fuel-smoke.  Has  a dark- 
ness ever  been  produced  at  mid-day  on  the  Scotch 
moors  or  amon  g the  Irish  bogs  ? Has  it  ever  been 
seen  on  the  great  ocean  between  this  and  the 
Western  Continent  ? Fogs  there  are,  intense  and 
deep  ; shutting  out  sight  as  far  as  distance  is  con- 
cerned, it  may  be  even  limiting  vision  to  a few 
feet;  but  there  is  always  a whiteness  about  it, 
-quite  different  from  the  fog  of  a great  town.  A 
pocket  lens  will  easily  show  that  this  whiteness  is 
due  to  minute  particles  of  water,  capable  them- 
selves of  transmitting  light,  but  which  transmis- 
sion, whilst  decomposing  an  individual  ray,  yet 
re-combines  the  elements  into  white  light  again, 
and  when  the  particles  are  filtered  out  by  means 
•of  pure  cotton  wool,  are  shown  to  be  composed  of 
water.  Not  so  a large  part  of  the  particles  which 
are  found  in  the  fogs  of  great  towns  ; they  consist, 
in  great  measure,  of  organic  matter,  capable  of 
absorbing  light,  not  transmitting  it,  and,  when  fil- 
tered out  of  air  by  means  of  cotton-wool,  are  black- 
looking matter,  with  oily  particles  of  some  hydro- 
carbon oil  of  a tarry  consistence,  which  seems  to 
envelope  the  atom  of  water  which  is  with  it.  Some- 
times the  oily  matter  is  in  excess  ; sometimes  it 
is  the  solid  carbon  which  is  more  abundant.  By 
long  continued  exposure  of  plates  of  moistened 
glass,  some  crystals  of  sulphate  of  ammonia  may 
be  obtained,  and  also  occasionally  other  kinds  of 
dehriSy  but,  on  the  whole,  the  sooty  particles  are 
largely  in  excess  of  everything  else. 

The  other  day  I w^ent  down  to  Eeading,  by  the 
Great  Western  Eailway.  At  Croydon  the  air  was 
clear,  the  sky  bright,  but  it  was  cold.  London 
itself  was  dull  and  somewhat  foggy.  After  leav- 
ing Paddington,  a dark  bank  of  cloud,  resting  upon 
the  earth  and  reaching  to  an  elevation  of  some 
hundred  feet,  limited  vision  to  within  a few  yards 
of  the  line  on  its  left-hand,  whilst  on  the  right  the 
view  was  uninterrupted  as  far  as  the  landscape 
allowed.  The  bank  followed  a straight  line  ; it 
did  not  follow  the  turns  and  windings  of  the  river, 
as  would  have  been  the  case  if  it  had  been  due  to 
water  as  a main  cause.  The  wind  during  the 
morning  had  been  quietly  veering  from  north  to 
east,  and  with  it  came  the  line  of  smoke  as  clearly 
marked  as  any  cloud  could  be.  That  it  was  not  due 
to  Father  Thames  was  clearly  seen  when,  on  another 
occasion,  the  wind  changing  to  north,  a similar  dense 
cloud  came  with  the  change  of  wind,  and  hung 
over  the  Sydenham  hills  and  the  heights  about 
Sutton  and  Banstead,  whilst  the  valley  of 
the  Ihames  above  London  was  comparatively 


clear.  I have  often  watched  these  changes  of 
wind  from  different  parts  of  the  Surrey  hills, 
and  seen  the  Crystal  Palace  disappear  from 
view,  although,  at  the  place  at  which  I was 
stationed,  the  sun  was  shining  brightly,  and  I 
shortly  before  the  eclipse  of  the  palace  took  place, 
the  sun’s  rays  were  reflected  most  brilliantly  upon  ' 
the  glass  of  that  building.  These  observations 
have  been  made  when  the  thermometer  has  been  i 
somewhat  falling,  but  the  other  conditions  re- 
quisite for  the  production  of  fog  have  not  j 
been  present  in  those  parts  of  the  country 
where  fogs  are  usually  found,  and  the  soil,  being 
gravel  and  chalk,  cannot  be  accused  of  being  fog  j 
producer. 

In  my  own  neighbourhood  the  densest  fogs  ! 
come  from  the  north,  and  these  consist  of  a dark  \ 
pea-soup  atmosphere,  which  renders  our  district  i 
most  unsatisfactory,  whilst  it  lasts,  as  a health  i 
resort.  Similar  conditions  are  sometimes  to  be 
met  with  in  the  most  favoured  places.  I was  at 
Brighton  on  last  Lord  Mayor’s  day.  It  was  a i 
beautiful  day  in  the  Weald  district.  The  country  ' 
looked  lovely  in  the  autumnal  tints  produced  by  1 
decaying  vegetation,  brought  out  by  a November  • 
sun.  The  north  side  of  the  South  Downs  were 
perfectly  distinct  in  outline,  without  a trace  of 
mist  upon  them.  There  was  a lovely  sunset  as 
seen  from  the  new  pier;  there  was  nothing  to  limit 
the  sight  seaward  but  the  distant  horizon.  Not  so 
in  the  town  of  Brighton  itself.  Just  after  sunset 
the  lights  on  the  north  sid  e of  Eegency'- square  could  } 
scarcely  be  seen  from  the  Parade,  whilst  the  lighted  • 
gas  lamps  were  quite  invisible  at  the  northern  ’ 
ends  of  the  streets  which  run  at  right  angles  * 
with  the  King’s-road.  Yet  the  sky  was  clear,  ' 
the  stars  shone  brightly,  and  there  was  no  rea-  • 
son  for  the  heavy  and  murky  atmosphere  in  I 
London- super-Mare  on  that  evening,  beyond  the  j 
smoky  chimneys,  the  soot  from  which  could  be  seen 
pouring  down  into  the  streets  and  squares  of  ’ 
the  place,  and  as  these  were  at  right  angles  with  j 
the  wind,  there  was  no  easy  escape.  The  wind 
was  from  the  west ; it  freshened  into  a gale  late  1 
in  the  evening,  and  cleared  the  smoke  away.  It  is,  ■ 
however,  a curious  fact,  that  Brighton,  which  is  a 
place  beyond  all  others  free  from  fogs,  in  the  , 
common  acceptation  of  the  term,  suffers  occa-  ! 
sionally  from  coal-smoke  and  its  consequences  as  [ 
much  as  any  part  of  London,  whenever  there  is  a i 
calm  with  the  slightest  possible  amount  of  wind 
from  the  west.  If  the  barometer  is  high,  and  the 
thermometer  low,  with  a north  wind,  the  setting 
sun  is  seen  as  a dull  copper  disk,  which  disappears 
from  view  long  before  it  ought  to  be  lost  to  sight ; 
whilst  if  the  wind  blows  on  to  the  land  from  the 
sea,  there  is  no  interference  with  the  beauty  of  the  i 
retiring  orb  of  light.  I have  witnessed  this  phe-  • 
nomenon  on  several  occasions,  so  that  one  may  draw  << 
the  inference  that,  with  a still  atmosphere,  high  I 
barometer,  and  falling  thermometer,  with  the  wind  t 
from  the  west  or  north,  there  will  be  a murky  cloud  l 
settling  down  upon  the  place  at  sunset,  which,  but  | 
for  the  sea  shore,  would  soon  render  Brighton,  as 
far  as  fog  is  concerned,  little  better  than  the  East- 
end  of  London.  How  is  this  to  be  accounted 
for?  I think  that  the  110,000  fires  which  are 
burning  there,  in  a narrow  band  under  the  Downs, 
and  which,  as  the  shades  of  evening  come  upon 
the  place,  are  thoroughly  replenished  with  small 
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coal,  lead  to  dense  volumes  of  smoke  from  almost 
every  chimney,  and  produce  this  change  in 
Brighton.  The  cause  is  one  which  man  produces 
to  serve  his  own  purposes,  and  which,  therefore, 
man  can  remove. 

It  is  thought  by  some  that  smoke  is  only  a minor 
agent,  that  there  are  other  and  irremovable 
causes ; that  smoke  from  coal  is  secondary  only, 
and  its  removal  would  be  useless.  It  is  thought 
by  others  that  we  have  only  to  put  the  Smoke  Act 
in  force,  and  stop  the  discharge  of  the  clouds  of 
smoke  from  factory  chimneys,  to  remedy  the  evil. 
Others  tbink  that  the  main  cause  is  in  the  marshes, 
which,  as  far  as  the  valley  of  the  Thames  is  con- 
cerned, occur  between  its  rise  and  its  fall  into  the 
sea ; they  think  that  land  drainage  would  remedy 
the  evil ; others  refer  them  to  the  clay  soil  which 
constitutes  the  London  basin.  The  irremovable 
causes  do  not  account  for  the  darkness  and 
noisomeness  which,  if  such  were  primary  parts  of 
fogs,  would  be  felt  most  on  the  Scotch  moors  and 
the  high  seas,  but  which  are  in  reality  never  found 
there.  No  one  ever  coughs  up  a quantity  of  matter 
very  much  like  a decomposed  leech  when  out 
on  the  moors,  or  among  the  bogs  of  Ireland, 
unless  he  has  just  come  out  of  a coal-pit ; 
but  no  one  can  be  long  in  a real  London 
or  a Manchester  fog,  without  expectorating 
very  frequently  a nasty  bit  of  filth,  which  shows 
its  nature  upon  its  very  surface.  We  should 
have  these  conditions  most  frequent  in  places 
most  likely  to  give  rise  to  them,  if  water  was  the 
main  cause ; but  fogs,  produced  m such  situations, 
are  always  white  fogs,  and  cannot  be  mistaken 
for  a town-made  fog.  They  may  occur  in  London, 
as  well  as  elsewhere;  they  do  rise  in  London,  no 
doubt  as  they  do  in  all  clay  deltas,  if  the  con- 
ditions are  present  which  cause  the  descent  of 
coal-smoke,  they  add  very  much  to  the  dangers 
and  difficulties  of  the  occasion  ; but  white  fogs 
begin  on  the  ground,  and  grow  upwards,  whilst 
the  black  or  y’ellow  fogs  come  down.  White 
fogs  are  bearable,  if  alone ; they  are  not  dangerous 
to  life,  except  in  a very  minor  degree,  which  may 
show  itself  in  the  Welsh  valleys,  on  the  Yorkshire 
moors,  or  the  lowlands  by  the  sea. 

Those  who  think  that  an  enforcement  of  the 
Smoke  Act,  as  it  now  exists,  would  greatly 
diminish  the  evil,  are  not  quite  aware  of  the  main 
cause  of  the  mischief.  There  are  no  factories  in 
Brighton,  there  are  very  few  at  work  in  London 
on  Sundays,  and  y’et  some  of  the  worst  fogs  I have 
ever  witnessed  have  been  on  autumn  Sunday 
mornings,  between  the  hours  of  ten  and  two.  The 
only  reason  for  Sunday  fogs,  is  the  fact  that  on 
that  day  the  London  poor,  and  a large  part  of  the 
middle  class,  dine  at  home  in  the  middle  of  the 
day  ; that  there  is  always  a good  fire  prepared 
early  in  the  forenoon,  by  the  almost  simultaneous 
heaping  on  of  loose  Newcastle  or  other  small  coal, 
and,  as  a consequence  of  that  simultaneous  fire 
replenishing,  there  are  dense  volumes  of  smoke 
from  every  house  fire  in  the  metropolis,  about  the 
time  at  which  cooking  commences,  which  slowly 
gather  into  some  part  or  other  of  the  district. 
On  other  days  a great  part  of  the  cooking  is  done 
at  other  times,  more  of  it  towards  sundown  than  in 
the  morning  ; but,  on  Sunday,  it  is  in  the  morn- 
ing, and,  as  a consequence,  there  is  a capacity 
to  produce  fog  if  the  meteorological  conditions 


favour  it,  which  is  not  found  on  any  other 
day  in  the  week.  In  Brighton,  the  simultaneous 
charging  of  fires  occurs  about  sundown,  and  the 
greatest  volume  of  smoke  is  visible  soon  after 
sunset,  when  the  days  are  shortening  and  the  air 
grows  cold.  In  the  metropolis  it  is  at  midday  on 
Snnday  that  there  is  always,  if  the  wind  is 
trifling  and  the  barometer  high,  in  some  parts  of 
the  forest  of  houses,  a cloud  of  unconsumed  carbon, 
which  obstructs  sunlight,  and  in  the  aggregate, 
produces  as  much  evil  as  did  the  pestilence  of  former 
days.  Sudden  deaths  from  the  rupture  of  blood- 
vessels in  various  parts  of  the  body  are  not  in- 
frequent, and  other  illnesses  are  common,  which, 
sooner  or  later,  have  a fatal  termination,  but 
which  are  not  referred  in  the  Eegistrar- General’s 
reports  to  the  real  cause  of  the  untimely  event. 
The  effects  upon  human  beings  are  innumerable. 
The  irritation  set  up  in  the  eyes  leads  to  much 
individual  suffering,  and  a great  aggregate  loss, 
whilst  similar  effects  upon  an  irritable  mucous 
membrane  causes  pneumonia,  bronchitis,  asthma, 
and  a host  of  maladies,  both  painful  and  weaken- 
ing. The  injury  to  the  skin  is  not  the  least  part 
of  the  mischief,  blocking  up  the  pores,  and  inter- 
fering with  perspiration,  doing  for  man,  in  a 
minor  degree,  that  which  produces  a much 
greater  loss,  to  plant  life,  in  a pecuniary  point 
of  view,  and  which,  in  its  effect,  cannot  be  esti- 
mated. I lay  great  stress  upon  the  Sunday  de- 
velopment of  fog,  because  it  is  very  striking  to 
those  who  observe  it  from  the  outer  side  of 
the  great  centre.  I have  done  this  for  some 
y’-ears,  and  have  marked  the  way  in  which 
the-  London  pall  has  invaded  my  own  dis- 
trict, producing  now  and  then  a necessity  for 
gaslight  at  mid-day,  when  I have  been  dining 
with  my  family  at  a distance  of  ten  miles  from  St.  ' 
Paul’s.  I have  gone  up  to  London  after  that, 
leaving  behind  me  a dense  black  cloud  resting  upon 
the  earth,  finding  it  less  dense  at  New-cross,  not 
much  fog  in  the  City  itself,  and  the  North  of  Lon- 
don has  been  comparatively  clear.  On  these 
occasions  the  wind  has  been  calm  in  the  morning, 
and  blowing  slightly  from  the  north  towards  mid- 
day, and  I have  been  told  that  there  had  been  a fog 
in  London  in  the  morning,  but  that  it  cleared  off 
about  the  time  at  which  it  invaded  our  district. 
On  these  occasions  the  barometer  has  always 
been  high.  One  day  I went  down  to  Green- 
wich when  Croydon  was  enveloped  in  London  fog. 
It  was  not  one  quarter  so  intfmse  at  Greenwich 
as  at  Croydon.  On  another  visit  it  was 
slight  at  Croydon  but  intense  at  Greenwich.  The 
wind  in  the  first  instance  was  north  with  a point 
to  the  east,  in  the  second  it  was  north-west  by 
west.  In  both  instances  it  is  quite  certain  that  the 
wind  did  not  cross  the  Essex  marshes  or  any  other 
marsh  land  before  it  reached  either  of  the  places  I 
have  mentioned,  but  the  fog  had  simply  been 
brought  from  the  forest  of  houses  which  constitutes 
the  metropolis  of  Great  Britain.  My  early  im- 
pressions were  that  the  main  cause  of  London  fogs 
was  intimately  connected  with  marsh  or  clay  land, 
so  no  doubt  wet  fogs  are  increased  by  those  districts 
which  are  yet  undrained,  notwithstanding  the 
incubus  of  an  easy  money  market.  Observation, 
however,  has  told  me  that  only  a moiety  of  fog  is 
due  to  this  cause,  and  that  that  moiety  is  the  least 
injurious  part.  I have  seen  the  fog  grow,  as  it 
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were,  within  the  radius  of  houses,  coming  down 
upon  the  ground,  not  ascending  from  it,  presenting 
its  first  indications  in  too  close  proximity  to  the 
cbimney  top  to  lead  me  to  doubt  as  to  the  source. 
Those  who  always  live  within  the  radius  of  the 
producing  cause  are  often  unable  to  see  the 
changes  which  take  place  within  the  influence  of 
that  radius,  but  which . changes  are  distinctly 
visible  to  those  outside. 

If  the  Essex  marshes  were  the  greatest  factors 
in  the  case,  the  fogs  themselves,  in  their  invasion 
of  other  districts,  would  always  have  a distinct 
reference  to  some  part  of  the  Thames  delta.  The 
invasion  of  the  table -land  about  Croydon  and  the 
Surrey -hills  is  not  traceable  to  that  source.  A 
north-east  wind  does  not  give  us  worse  fogs  than 
those  we  get  from  the  north  and  west.  Our  darkest 
fogs  come  most  distinctly  from  the  north;  never 
from  the  east  or  south  or  west.  I can  predict  with 
certainty  the  presence  of  dense  fogs  in  Bermondsey 
and  the  City  without  visiting  those  places.  They  are 
always  bad  on  those  spring  mornings  when  with 
us  the.  air  is  clear,  the  sun  shining  brightly,  and 
not  a cloud  in  the  sky  ; there  has  been  a morning 
frost,  the  wind  being  distinctly  south,  but  moving 
very  . slowly ; our  season  ticket-holders  on  the 
southern  lines  then  know  that,  as  soon  as  they  get 
into  the  New-cross  cutting  on  the  Brighton  line, 
they  find  a dense  fog,  which  grows  darker  as  they 
get  to  Bermondsey,  and  in  the  City  the  gas  is 
necessary.  A white  and  wet  fog  does  not  by 
itself  ever  produce  a necessity  for  gas,  but  when 
the  smoke  comes  down  as  the  white  fog  rises, 
there  is  difficulty,  danger,  and  darkness  all 
around. 

These  fogs  are  perfectly  free  from  any  suspicion 
of  mixture  with  air  from  the  Essex  marshes.  The 
simple  fact  is,  that  the  smoke  shuts  out  the 
warmth  of  the  morning  sun,  which  is  reflected  back 
again  from  the  cloud  below  the  chimney-pots, 
instead  of  warming  the  earth.  I have  known,  on 
several  occasions,  a complete  change  of  wind  take 
place  towards  the  middle  of  the  day,  the  course 
being  from  south'to  west,  then  to  north-west,  finally 
resting  in  the  north.  With  that  change  the  sun 
becomes  obscured,  and  is  only  visible  as  a dull 
copper  disc,  a cold  raw  feeling  pervades  the  place 
entirely  banishing  the  genial  air  which  had  so 
dehghted  us  in  the  early  part  of  the  day.  The 
change  has  brought  us  London  smoke  and 
London  air.  The  sun  loses  his  beauty  and 
his  warmth  much  more  effectually  than  when 
clouds  of  the  proper  kind  obscure  him.  He 
only  shows  a dull,  copper-looking  disc,  which  is 
very  conclusive  as  to  the  presence  of  particles  of 
unconsumed  carbon  in  the  air.  The  copper- 
looking  appearance  is  quite  different  to  that  which 
arises  during  its  natural  eclipse;  it  is  somewhat 
like  it,  but  it  produces  a much  colder  feeling  in 
the  air,  and  makes  one  feel  positively  miserable 
and  wretched. 

The  moon  also  tells  us  very  clearly  when  the  air 
is  loaded  with  fuel  smoke ; its  colour  is  altered,  its 
silvery  appearance  is  lost.  It  is  quite  different  to 
that  appearance  which  it  presents  when  simply 
obscured  by  light  fleecy  clouds,  themselves  a near 
approach  to  an  ordinary  fog. 

i have  a suggestion  to  make  as  to  cause.  I 
have  not  been  able  to  prove  the  truth  of  the 
suggestion,  for  it  requires  electrical  apparatus 


which  I do  not  possess,  but  it  ajjpears  to  me 
capable  of  explaining  the  development  of  smoke  ' 
fogs.  Diffused  electrical  charges,  concentrated  over 
a small  area,  must  be  taking  place  in  large  cities 
from  chemical  acts,  from  the  various  manufacturing 
agents  always  at  work,  from  magnetic  developments 
consequent  upon  the  close  proximity  of  3,000,000 
people,  probably  as  many  animals,  and,  in 
winter  time,  certainly  as  many  fires.  This  elec- 
trical development  may  be  suddenly  manifested  in 
one  direction  at  one  time,  in  another  direction  on 
another  occasion.  Is  it  not  possible  that  it  may 
produce  those  atmospheric  calms  which  occasion- 
ally precede  local  thunderstorms  over  our  great 
towns  ? Is  it  not  possible  that  the  3,500,000  fires 
which  are  sometimes  lighted  in  the  metropolitan 
area,  and  which  cause  a rush  of  hot  air  upwards, 
being  positively  electrified,  may  have  a repulsive 
action  upon  the  unconsumed  carbon,  in  a negative 
state,  and  cause  its  rapid  descent  towards  the  earth, 
but  to  which  it  is  not  attracted  ? This  might 
account  for  the  reason  why  these  fogs  arise  when 
the  barometer  is  high  rather  than  when  it  is  low. 
The  surface  of  the  earth  is  colder  than  the  upper 
regions  of  the  air,  and  that  coldness  is  not  dis- 
sipated because  the  rays  of  the  morning  sun  are  re- 
flected from  it  by  the  surface  of  the  cloud,  or  are 
absorbed  by  the  particles  of  carbon.  One  would 
expect  the  exceedingly  light  organic  particles  to  go 
up  with  the  heated  air  ; there  appears  to  be  a re- 
pulsion between  the  particles  of  carbonic  acid  and 
the  soot  particles,  for  the  air  which  contains 
excess  of  soot  does  not  always  contain  excess  of 
carbonic  acid.  There  does  not  appear  to  be 
more  carbonic  acid  in  that  which  floats  away  from  1 
a chimney-top,  than  in  that  air  which  is  collected  ! 
at  a corresponding  resistance  (40  feet),  from  the 
chimney,  but  which  is  comparatively  free  from 
smoke.  It  might  be  thought  that  the  largest 
quantity  of  carbonic  acid  would  be  found  close  to 
the  surface  of  the  earth,  from  the  greater  specific 
gravity  of  its  particles ; but  this  is  not  so.  There 
does  not  appear  to  be  more  carbonic  acid  close  to 
the  ground,  than  when  the  air  has  been  collected 
twenty  feet  from  the  surface.  With  soot,  the  rule 
is  contrary,  the  densest  parts  of  stationary  smoke 
fogs  are  nearest  to  the  ground.  This  density 
shows  itself  in  several  ways.  It  obliterates  light 
completely”;  but  the  most  curious  effect  is  the 
obliteration  of  sound,  which  prevents  one  from 
perceiving  the  approach  of  moving  objects  until 
they  are  close  upon  you,  and  moving  vehicles 
suddenly  appear  like  ghosts  upon  the  scene ; a noise 
upon  the  top  of  a building  is  heard  much  more 
distinctly  than  one  near  the  ground.  On  the 
September  Sunday  to  which  I have  already  alluded, 
the  noise  from  the  traffic  in  Oxford-street  was 
heard  much  more  clearly  than  that  from  the  middle 
of  Park-lane,  although  I was  in  a part  of  Hyde- 
park  much  nearer  to  the  latter  than  the  former ; 
at  the  same  time,  vehicles  passing  by  the  Wellington 
monument,  where  the  fog  was  thickest,  could  not 
be  heard  at  all. 

It  is  reported  that  a so-called  dry  fog  is  some- 
times observed  in  Belgium,  where  it  is  called  bog 
or  heat  smoke,  and  is  imputed  to  its  right  cause, 
viz.,  the  combustion  of  peat  grounds.  If  we  could 
eliminate  the  particles  of  solid  matter  from  the 
atmosphere,  London  and  other  large  towns  would 
be  no  worse  as  regards  fog  than  other  places,  and 
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those  districts  which,  like  Croydon  (in  reference  to 
certain  winds),  are  to  the  leeward  of  the  great 
city,  would  not  suffer  in  the  way  we  do  now  from 
its  perpetual  burning.  There  are  some  points  con- 
nected with  the  subject  which  have  been  raised  by 
scientific  men,  into  which  I need  not  enter.^  I 
have  committed  myself  to  the  theory  that  it  is 
smoke,  caused  by  the  destructive  distillation  of 
coal  and  other  fuel  which  causes  the  greater  part  of 
our  evil;  that  it  is  not  a “radiation  fog”  or  a 
“ Scotch  mist,”  or  simply  a mist  from  the  bosom 
of  Father  Thames  or  the  Essex  marshes,  or  the 
London  clay.  The  literature  which  has  been 
published  regarding  fogs  is  not  extensive.  My 
friend,  Mr.  Dines,  read  some  practical  remarks 
upon  dew,  mist  and  fog,  before  the  Meteorological 
Society,  which  is  published  in  that  Society’s 
Journal  for  July,  1879,  and  which  contains  almost  as 
much  information  upon  the  subject  as  is  generally 
known.  Mr.  Dines  also  says,  in  a letter  to  me, 
that,  “ It  is  now  pretty  certain  that  the  fog  grows 
upwards,  and  that  just  above  the  fog  the  air  be- 
comes (rather  abruptly)  several  degrees  warmer.” 
He  then  also  adds,  “ at  present  I cannot  make  up 
my  mind  whether  the  roofs  of  houses,  slate  and 
tile,  radiate  like  grass,  and  so  cause  mist  and  fog  ; 
they  are  bad  conductors,  and,  therefore  ought  to 
be  good  radiators.”  Mr,  Dines  also  adds,  “that, 
in  my  opinion,  the  water  has  nothing  to  do  with 
London  fogs.”  In  this  oijinion  I concur.  It  is 
said  that  the  immense  combustion  which  takes 
place  from  fire  and  gas  in  London,  naturally  pro- 
duces an  immense  quantity  of  watery  vapour, 

I which  is  precipitated  at  times  from  the  chimney 
I tops  as  fog.  Whether  this  is  so  or  not,  will  in  no 
way  interfere  with  my  conclusions,  for  that  fog 
would  be  a white  fog,  like  the  steam  from  a loco- 
motive, if  no  carbon  or  hydro-carbon  were  discharged 
with  it.  Dr.  Frankland  is  of  opinion  that  the  water 
particles  become  coated  with  votatile  hydro-carbon, 
rather  than  with  soot.  This  cannot  be  borne 
out  as  true  on  all  occasions.  The  matter  filtered 
from  air,  such  as  that  of  September  2G,  contained 
much  more  solid  carbon  than  volatile  oil,  as  a few 
rough  exj)eriments  wdth  cotton  wool  easily  proved. 
The  size  of  the  particle  of  water  in  the  mist  or  fog 
is  of  no  consequence,  because  I contend  that,  if  the 
destructive  distillation  of  fuel,  as  now  conducted  in 
I most  fire-grates,  could  be  limited,  the  noisomeness 
-of  aLond(»n  fog  would  be  done  away  with;  and  it 
will  be  outside  my  point  to  take  up  your  time  with 
these  details.  The  radiation  from  roofs  may  be  a 
determining  point  in  changing  the  direction  of  a 
magnetic  current,  and  may,  perhaps,  produce 
difi’erent  magnetic  states  in  the  air  above  our  great 
towns,  as  compared  wdth  the  mass  of  flatter  below, 

I and  is  worthy  of  a thought.  It  may  be  a determining 
point  as  to  white  fog  or  no  white  fog,  but  there  is 
! no  practical  result  to  be  gained  from  considering 
I it.  ~ Some  wise  men  ridicule  the  notion  that  uncon- 
sumed carbon  is  the  cause  of  a London  fog,  and 
they  write  that  the  quantity  of  carbon  in  a cubic 
foot  of  air  is  so  u^nitesimal  as  to  be  almost 
I nothing.  Need  I say  that  my  engineer  critic  is 
evidently  not  aware  that  a difference  of  only  200 
I grains  in  a million,  or  only  one  grain  in  5,000,  in 
1 the  case  of  carbonic  acid  gas,  and  even  a smaller 
I quantity  in  the  case  of  oxygen,  will  make  all  the 
I difference'  between  a healthy  and  an  unhealthy  I 
atmosphere,  and  on  his  o%\ti  showing,  the  effect  of  - 


smoke  in  deteriorating  the  air  is  far  greater  than 
this.  My  critic  convicts  himself  as  being  in  the 
position  he  wishes  to  place  me  in,  when  he  accuses 
me  of  ignorance  of  my  subject. 

Most  elaborate  tables  have  been  prepared  to  show 
us  the  quantity  of  sunshine  which  Providence  has 
bestowed  upon  us  during  the  past  year,  and  a good 
inference  has  been  drawn,  indicating  that  each 
hour  of  the  sunshine  has  been  worth  “ so  much.” 
Let  me  ask  how  much  sunshine  has  fuel  smoke  de- 
prived the  Londoner  of,  during  the  past  two  or 
three  years.  How  much  sunshine  has  this  country 
been  deprived  of,  and  how  much  has  vegetation 
suffered  from  this  cause.  Let  any  one  stand,  as  I 
have  done  this  autumn,  upon  the  Cumberland 
mountains  on  a fine  day,  note  the  position  of  the 
wind,  and  if  it  comes  from  one  of  our  manufactur- 
ing districts,  he  will  observe  a haze  which  limits 
vision,  and  which  an  air  filter  will  show  to  be  due 
to  organic  matter,  referable  for  its  origin  to  the 
destructive  distillation  of  coal  and  other  fuel.  I 
have  watched  the  smoke  froin  the  Lancashire  and 
Cumberland  factories,  finding  its  way  across^  the 
sea,  in  a distinct  cloud-like  mass,  which,  impmg- 
ing  upon  the  distant  hills,  has  shut  out  sun-light 
as  effectually  as  if  it  were  London  fog.  How  much 
it  interferes  vdth  vegetation  is  patent  to  every  one ; 
and  one  has  only  to  walk  through  a field  of 
cabbages,  in  the  neighbourhood  of  London,  when 
wearing  a pair  of  white  continuations,  to  get  evidence 
enough  to  prove  the  truth  of  my  proposition,  with- 
out requii'ing  philosophical  instruments  for  the  pur- 
pose. Is  it  not  ridiculous  for  anyone  to  assert  that 
this  effect  is  a trifle  ? HoW  little  can  such  critics 
know  of  the  economy  of  nature ; how  little  can 
they  appreciate  the  goodness  of  the  Almighty,  who 
has,  in  vegetation,  given  us  a means  whereby  we 
may  cause  the  removal  of  the  natural  impurities 
that  must  arise  in  air,  viz.,  the  carbonic  acid  and 
albumenoid  ammonia,  which  must  be  produced 
where  people  most  do  congregate.  We  impede 
that  vegetation  by  our  carelessness  or  our  cupidity, 
and  that  which  might  make  our  cities  much  more 
beautiful  and  much  more  healthy  than  they  are, 
can  scarcely  get  a footing  in  our  midst.  But  it  is 
not  vegetation  alone  which  suffers.  As  I have 
said  before,  the  life  of  man  himself  is  materially 
shortened,  and  much  mischief  results  to  him  in 
various  ways ; not  only  man,  but  his  own  works 
are  rendered  less  durable.  The  injury  to  works  of 
: art  is  manifest.  The  glass  shades  over  the  frescoes 
' in  the  Houses  of  Parliament,  the  condition  of  the 
masonry  of  the  houses  themselves,  the  crumbling 
outer  balls  of  Westminster  Abbey,  the  roughness 
which  has  replaced  the  smoothness  of  works  of  art 
in  the  old  Abbey,  and  even  in  St.  Paul’s  Cathedral, 

: all  points  to  the  presence  of  matter  in  our  atmos- 
I phere  which  the  chemist  tells  us  to  be  sulphurous 
acid  derived  from  coal.  Then  look  at  the  hideous 
! erections  with  which  our  houses,  and  especially 
our  public  buildings,  are  disfigured ; smoke  pre- 
venters, smoke  curers,  horrible  contrivances  put 
up  in  the  higher  regions,  pretending  to  make  the 
rooms  below  in  a habitable  state.  It  would  be  in- 
teresting to  know  how  many  architects  have  been 
consigned  to  lunatic  asylums,  in  consequence  of 
this  incubus  upon  their  architectural  works.  _ A 
survey  of  London  from  the  top  of  one  of  the  high 
buildings  in  its  midst,  is  one  of  the  most  ex- 
traordinary spectacles  which  can  be  conceived. 
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Tubes  of  the  most  outlandish  shape,  and  most 
peculiar  construction,  obtrude  themselves  every- 
where, and  can  probably  only  be  equalled  by  a 
similar  state  of  things  in  the  underground  drains. 
The  aim  and  object  of  these  hideous  excrescences, 
both  above  and  below  ground,  would  appear  to  be 
to  make  the  atmosphere,  subsoil  and  aerial , as  un- 
wholesome as  possible. 

There  is  an  important  point  upon  which  men 
differ  considerably,  viz.,  are  fogs  worse  now  than 
they  used  to  be  in  former  times  ? Several  corre- 
spondents have  assured  me  that  they  are  no  worse 
now  than  in  the  early  part  of  the  century ; but 
need  we  argue  this  point  Given  a clear  sky,  a high 
barometer,  a falling  thermometer,  with  but  little 
wind,  and  there  is  not  any  day  in  the  whole  year 
in  which  a dim  atmosphere  will  not  be  found  at 
sundown  somewhere  in  or  around  London.  Can 
any  one  assert  that  this  has  always  been  a feature 
of  the  metropolitan  district  ? Dense  fogs,  no  doubt, 
have  at  times  always  occurred,  and  are  primeval ; 
but  there  are  no  substantial  facts  to  show  that  pea- 
soup  fogs  are  so.  They  stick  to  the  point  of  origin ; 
they  may  invade  other  districts  at  a distance ; but 
when  London  was  only  a tithe  of  its  present 
magnitude,  were  scarcely  perceptible  ten  miles 
away.  This  is  home  out  by  a verse  which  Gilbert 
West  put  up  in  an  harbour  at  West  Wickham,  a 
village  four  miles  to  the  east  of  Croydon,  and 
which  I find  in  Garrow’s  “ History  of  Croydon  ” — 

“ Not  -wrapt  in  smoky  London’s  sulph’rous  clouds, 

And  not  far  distant  stands  my  rural  cot ; 

Neither  obnoxious  to  intruding  crowds, 

Nor  for  the  good  and  friendly  too  remote. 

And  when  too  much  repose  brings  on  the  spleen, 

Or  the  gay  city’s  idle  pleasures  cloy, 

S"wift  as  my  changing  -wdsh,  I change  the  scene, 

And  now  the  country,  now  the  town  enjoy.” 

This  verse,  put  up  a century  ago,  would  hardly 
now  apply ; sulphurous  clouds  reach  much  further 
than  West  Wickham,  and  we  in  the  suburbs  cannot 
so  easily  escape  from  a nuisance  even  then  recog- 
nised as  peculiar  to  a great  city. 

Only  a week  ago,  a veteran  member  of  the  Strand 
Board  of  Works  is  reported  to  have  said  that  some 
fifty  years  since  wax  could  be  bleached  at  Hammer- 
smith and  Shepherd’s-bush,  but  that  now  wax- 
bleachers  have  to  go  much  further  away  from 
London,  before  they  can  get  sun-light  sufficiently 
clear  to  effect  tbeir  object;  London  smoke  interferes 
effectually  against  the  particular  industry  of  wax- 
bleaching.  Was  there  ever  such  a fog  in  South 
Kensington,  before  it  became  the  dense  suburb  that 
it  now  is,  as  was  seen  there  on  the  second  of  this 
month  ? I will,  however,  now  leave  the  consider- 
ation of  the  cause,  and  try  to  suggest  a remedy. 

It  is  much  easier  to  point  to  a nuisance  than  to 
get  it  removed ; I always  object  to  criticism,  un- 
less it  shows  a better  way  of  doing  things.  I 
object  to  overthrow  an  institution,  without  being 
provided  with  something  better  to  put  into  its 
place,  even  if  that  institution  is  a nuisance.  The 
overthrow  of  the  domain  of  fuel  smoke  might  be 
purchased  too  dearly.  There  is  something  so  en- 
dearing and  so  national  about  our  domestic 
hearth,  so  captivating  about  the  ability  to  poke  a 
fire,  that  I should  never  expect  to  remove  these 
comforts  from  our  midst ; neither  is  entire  removal 
necessary.  The  ability  to  poke  a fire  is  the  one 
thing  which  preserves  many  a mind  from  down- 
right insanity,  and  to  take  away  the  power  would 


consign  many  an  unstable  mind  to  a madhouse. 
The  thing  is  not  to  be  done,  therefore,  without 
due  consideration.  Thousands  of  fires,  nay  tens  of 
thousands,  would  not  produce  a London  fog, 
spread  about,  as  they  might  be,  over  the  300 
square  miles  which  constitutes  the  metropolitan 
district.  A few  such  fires  would  do  harm,  and  if 
such  fires,  being  a luxury,  were  made  to  assist  in- 
performing a duty  towards  those  who  could  not 
afford  the  luxury,  good  might  come  out  of  evil  ; 
though  I would  not  support  the  notion  that  it  is 
right  to  do  evil  that  good  may  come.  The  question 
is  how  are  smoking  chimneys  to  be  got  rid  of.  It 
is  a process  which  the  Society  of  Arts,  with  all  its 
array  of  powerful  names,  will  not  be  able  to  effect. 
An  appeal  must  be  made  to  the  Legistature  upon 
the  point,  and  I suggest  that  the  Society  be  foremost 
in  making  that  appeal.  Let  us  ask  them  to  pass 
such  laws  as  will  help  forward  the  object  which 
we  have  in  view,  for  public  opinion,  public  spirit, 
and  philanthropy  will  not  alone  be  able  to  effect  it. 

I believe  that  a short  Act  would  be  sufficient. 
That  if  local  authorities  had  the  power  to  levy  a 
tax  upon  every  fire-place  so  constructed  as  not  to 
consume  its  own  smoke,  the  smoke  nuisance  would 
disappear  in  a very  few  years.  They  should  have 
the  power  to  use  the  proceeds  of  that  tax  in  the 
purchase  of  the  gas  and  water  works  of  the  district, 
and  so  enable  local  authorities  to  provide  the- 
capital  necessary  for  the  purchase  of  these  works 
without  having  to  add  materially  to  the  local  rate. 
Gas,  like  water,  has  become  a necessary  of  life 
no  large  town  can  carry  on  its  work  in  the  world 
without  gas.  It  is  false  political  economy  for- 
dividends  from  gas  and  water  to  be  paid  out  of  the 
life-blood  of  the  country.  Its  property  should 
provide  the  capital  for  the  purchase  of  such  works. 
That  capital  should  be  sunk  at  once,  and  the  con- 
sumers of  both  gas  and  water  should  only  be  called 
upon  to  pay  the  cost  price  of  the  product,  with 
such  other  charges  as  might  be  sufficient  for  the 
maintenance  of  the  works  in  an  efficient  state,  and 
when  extensions  are  required,  the  property  requir- 
ing the  extension  should  pay  the  cost. 

The  practical  experience  of  large  consumers  tell 
us  that  gas  even  now  can  be  produced  in  the 
neighbourhood  of  London  at  Is.  6d.  per  1,000  feet 
if  the  charges  on  capital  account  are  kept  out  of 
the  balance-sheet,  and  they  publish  the  fact  in 
their  own  accounts.  I take  it,  therefore,  that  2s. 
per  1,000  would  cover  the  expense  of  production, 
distribution,  and  maintenance  ; and  if  gas  was 
supplied  at  that  price  in  London,  it  would  soon 
find  favour  as  a cooking  and  warming  agent,  and 
would  greatly  assist  to  extinguish  the  smoke  fogs 
(provided  mefes  were  taken  at  the  same  time  to 
put  an  efficient  law  in  force  against  some  of  the 
most  notorious  of  the  company  offenders).  There- 
are,  probably,  4,000,000  fire-places  in  the  metro- 
politan district ; an  average  tax  of  20s.  upon  each 
of  these,  payable  after  two  years’  notice,  would 
cause  the  removal  of  three-fourths  of  them,  and 
the  remaining  million  would  provide  a fund  which 
would,  for  a time,  go  some  way  towards  paying 
off  principal  and  interest  upon  the  purchase  of 
the  London  companies’  claims  in  their  works.  If 
three-fourths  of  the  fires  were  deprived  of  their 
smoke,  the  atmosphere  of  London  would  he  de- 
prived of  much  of  its  noisomeness.  This  might  be 
still  further  diminished  by  rendering  it  incumbent 
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upon  those  who  continued  to  have  open  fire-places 
to  bum  only  that  coal  which  had  been  partially 
deprived  of  its  smoke-producing  qualities.  Indeed, 
the  sale  of  any  other  coal  to  private  consumers 
might  fairly  be  prohibited,  and  a considerable 
increase  might  be  made  in  the  coal  dues  upon  that 
part  of  the  coal  which  continued  to  be  distributed 
within  the  metropolitan  district  when  that  coal 
was  intended  for  consumption  in  open  grates. 
These  charges  would,  in  a few  years,  remove 
nineteen-twentieths  of  the  noxious  matter  which 
is  now  discharged  into  the  atmosphere  of  the 
metropolitan  district.  It  is  probable  that  the  pro- 
duction of  a fog  is  something  like  the  production 
of  a frost.  The  temperature  must  fall  below  32® 
before  a frost  begins  at  all.  If  the  tempera- 
ture is  high,  the  reduction  for  a degree  or  two 
is  of  no  consequence.  It  is  only  when  near  to 
the  freezing  point  that  it  becomes  important 
as  regards  the  production  of  ice.  So  it  is  also 
probable  that,  to  produce  fog,  there  must  be  a 
concurrent  smoke  from  a certain  number  of 
chimneys  within  a given  area,  and  if  that  number 
is  not  reached,  there  will  be  no  fog,  even  when 
meteorological  conditions  are  such  as  may  favour 
its  production. 

My  proposition  will  be  met  by  innumerable 
objections ; all  great  social  changes  are  so  met.  It 
is  only  by  answering  those  objections,  or  showing 
them  to  be  unsound,  that  real  progress  will  be  made. 

First,  then,  as  to  gas  fires,  w'hich  I suggest  as 
alternatives  for  open  fire-places.  I am  told  that 
they  are  injurious  to  health,  that  they  are  comfort- 
less, that  they  make  the  air  of  the  room  so  dry, 
that  they  smell  offensively,  and  that  the  heavy 
gases  which  are  formed  at  the  base  of  the  fire- 
place will  find  their  way  into  the  room.  These  are 
fair  arguments  against  bad  w'orkmanship,  but  are 
not  sound  as  against  gas  fires.  I have  had  a gas  fire 
for  some  years  in  my  consulting-rooms  and  library, 
and  no  one,  at  first  sight,  can  know  it  from  an 
ordinary  coal  fire.  It  never  smells,  and  warms  a 
large  room  thoroughly ; there  is  no  dust,  and  no 
work  for  the  housemaid  to  do,  and  no  destruction  of 
books  and  papers  from  dirt.  But  I must  not  poke 
it,  and  I must  not  burn  rubbish  u2)on  it.  These 
are,  next  to  its  cost,  its  only  disadvantages.  A 
gas  fire  cannot  dry  the  air  of  a room  to  a greater 
degree  than  any  other  fire.  If  a smell  comes  from 
it,  the  fault  is  in  the  ivork  or  the  stove  construc- 
tion, and  w’ould  happen  at  the  same  place  with  any 
other  material.  If  I had  gas  in  all  my  rooms,  I 
could  do  with  one  servant  less  in  my  household. 
Chimneysweeps,  who  are  now  necessary  ad  j uncts 
to  every  house,  would  find  their  occupation  gone, 
and  the  mischief  which  soot  and  dust  produces  in 
every  house  would  not  arise.  This  would  effect  an 
enormous  saving  in  our  domestic  outlay,  and  our 
domestic  works  of  art  would  last  much  longer  than 
they  do  under  our  present  regime.  Common  grates 
need  not  be  removed,  gas  fires  can  be  fitted  to 
any  ordinary"  ^ates,  and  the  only  expense  need  be 
the  cost  of  laying  on  the  gas.  I shall  be  told  that 
it  will  be  quite  impossible  for  the  poor  to  do  this. 
It  is  not  a thing  which  the  poor  should  be  called 
upon  to  do.  The  tax  upon  open  fire-places  should 
fall  upon  the  landlord,  and  in  the  case  of  weekly 
tenements,  the  landlord  should  collect  the  charge 
for  gas  when  he  collects  his  rent.  If  the  rent  is 
not  paid,  he  should  have  the  remedy  in  his  own 


hands,  by  at  once  cutting  off  the  gas  supply.  I 
am  so  satisfied  of  the  power  of  our  stove  manu- 
facturers to  meet  this  point,  by  constructing 
stoves  which  should  give  a maximum  amount 
of  heat  with  a minimum  amount  of  gas  con- 
sumed, that  I should  hail  the  change  as  one 
giving  an  immense  boon  to  our  labouring  popu- 
lation, by  providing  them  with  warmth  with- 
out waste,  and  taking  from  them  that  tremendous 
source  of  dirt  which  smoke  produces  among  them, 
and  which  manifests  itself  upon  the  faces  and 
clothes  of  the  children  of  our  poor  population. 
The  pocket  saving  would  not  be  the  least  part  of 
the  work,  for  no  one  can  watch  the  waste  which 
the  poor  man  has  to  suffer  in  his  efforts  to  make 
a little  fire  to  burn  up,  without  feeling  that  the 
change  would  be  very  much  to  his  interests. 
Whilst,  as  far  as  the  gas  rental  is  concerned,  the 
poor  should  be  called  upon  to  pay  the  average 
weekly  costin  advance,  just  as  they  now  have  to  pay 
for  the  coal  before  it  is  consumed.  There  would 
be  no  injustice  or  hardship  in  this,  provided  the 
law  gave  them  a right  to  a drawback  upon  that 
which  they  did  not  consume.  The  enormous 
advantage  of  a gas  fire  in  a sick  room  has  only  to 
be  felt  to  be  at  once  appreciated.  There  is  no- 
waking up  the  patient  by  having  to  poke  the  fire 
and  put  on  coals ; there  is  no  sudden  discovery 
that  the  fire  has  gone  out  whilst  the  wearied  nurse 
has  slept,  at  the  moment,  perhaps,  when  it  was 
very  important  that  the  air  of  the  room  should  not 
get  chilled.  Indeed,  the  advantages  of  being  able 
perfectly  to  regulate  the  heat  of  the  room  in 
such  cases  is  immense.  Those  who  do  not  like 
a gas  fire  need  not  be  obliged  to  have  one ; they 
may  find  a much  cheaper  substitute  in  the  beauti- 
ful slow  combustion  stoves  which  are  now  very 
generally  manufactured.  I would  especially  refer 
to  those  of  Mr.  Doulton,  at  the  Lambeth 
Potteries,  and  which  are  formed  of  fire-clay;  I 
l^refer  these  to  those  made  of  iron.  The  fire-clay 
radiates  heat  much  better,  without  depriving  the 
air  of  its  health-giving  qualities.  No  one  can 
have  compared  the  heat  given  out  by  a common 
fire-place,  having  a fire-brick  back,  with  one  with 
only  an  iron  plate,  without  at  once  giving  the 
palm  to  the  fire-clay  material.  These  stoves  pro 
vide  that  nine-tenths  of  the  heat  produced  by  the 
fuel  consumed  shall  be  utilised  in  the  apartment, 
and  not  sent  up  the  chimney,  as  is  now  done  from 
ordinary  fires.  These  stoves  are  a great  advance 
upon  the  ordinary  iron  stoves.  The  air  is  not 
altered  in  its  character  by  coming  into  contact  with 
hot  metal.  The  stove  is  not  a nuisance  in  its 
ajipearance,  but  may  be  made  an  imperishable 
work  of  art,  which  will  bear  ill-treatment,  and  only 
want  washing  when  dirty,  instead  of  paint  or 
blacklead,  which,  when  used,  smells  most  abomi- 
nally  all  over  the  house.  I think  it  very  import- 
ant that  the  use  of  fire-clay  should  supersede  that 
of  iron.  Coal,  as  now  burnt,  is  burnt  to  waste ; in 
all  other  fire-places,  and  in  great  numbers  of  ordi- 
nary stoves,  the  heat  generated  is  dissipated  in  the 
air  above  our  houses.  There  was  a scare  some  time 
ago  regarding  the  exhaustion  of  our  coal-fields. 
The  bare  possibility  of  such  a thing  should  lead  the 
Legislature  earnestly  to  consider  the  fact  that  not 
more  than  one-sixth  of  the  coal,  now  consumed,  is 
usefully  employed,  and  its  waste  might  very  fairly 
be  prevented. 
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There  is  also  another  question  which  this  change 
would  solve,  and  which  would  be  of  immense 
advantage  to  the  local  authorities  of  the  metro- 
polis. Tens  of  thousands  of  loads  of  ashes  which 
now  block  the  dust-bins,  and  are  such  an  incubus 
to  the  Vestries,  would  then  have  no  comparative 
existence.  The  organic  matter  which  the  Vestries 
would  have  to  collect  and  to  dispose  of  could  be 
easily  dealt  with  by  fire.  There  would  be  other 
'Changes  besides  a purer  air  ; it  would  give  relief  to 
the  traffic  of  our  streets  by  taking  out  of  them  the 
long  array  of  coal  waggons  and  dust-carts  which 
now  delay  other  and  more  important  traffic  ; and 
the  Vestries  would  find  a solution  to  a question 
which  at  this  moment  is  exercising  their  ingenuity 
to  a very  serious  extent,  without  their  being  able 
to  find  a solution  for  their  difficulty. 

Then  look  at  the  architectural  advantage  in  an 
sesthetical  point  of  view.  Imagine  London  without 
those  productions  called  smoke  preventers,  and 
those  hideous  chimney  stacks  which  spoil  all  pro- 
portion. Think  of  the  incubus  which  would  be 
removed  from  the  architect’s  mind  when  he  felt 
satisfied  that  the  chimney  doctor  would  not  be 
required  for  the  purpose  of  spoiling  the  appearance 
of  his  edifice. 

It  will  be  urged  that  taxes  of  the  kind  proposed, 
a,re  all  wrong — that  it  is  going  back  to  a tax  which, 
once  upon  a time,  produced  rebellion  in  our  land. 
Then  the  window  tax  is  instanced  as  one  which 
had  to  be  given  up.  But  the  window  tax  was 
quite  the  antipodes  to  the  smoke  tax;  one  was  the 
means  whereby  light  and  air  was  shut  out,  the 
other  is  not  for  the  purpose  of  raising  a revenue, 
but  to  put  down  a nuisance,  and  to  lead  to  the 
purification  of  the  air.  I propose  a tax  in  pre- 
ference to  a penalty.  Penalties  require  persons  to 
enforce  them.  The  infliction  of  a penalty  is 
invidious,  when  it  has  to  be  enforced  against  our 
neighbours  and  our  equals,  and  when  it  is  possible 
that  the  magistrate  himself  may  be  an  offender 
against  the  law.  There  are  many  difficulties 
which  are  shown  in  thoseplaces,  in  which  the  smoke 
nuisance  from  manufacturing  premises  is  even 
now  allowed  to  continue,  m spite  of  the  Smoke  Act 
■ — and  why  ? Because  the  members  elected  to  serve  on 
Local  Boards  are  themselves  offenders  against  the 
Act ; and  the  magistrates  who  have  to  enforce  the 
law,  are  themselves  law-breakers  inthis  very  matter, 
it  follows  that  in  places  like  Warrington,  Wigan, 
and  Manchester,  the  law  is  defied  and  penalties 
not  enforced.  This  would  be  even  more  certain 
to  follow  if  there  were  to  be  penalties  for  smoking 
ohimneys.  But  make  it  a heavy  tax,  which  all 
who^do  not  comply  with  the  law  must  pay,  and  the 
difficulty  vanishes,  as  far  as  the  money  question  is 
■concerned. 

The  power  to  proceed  against  the  manufacturing 
•offender  should  be  placed  in  the  hands  of  a public 
prosecutor,  and  should  not  be  left  with  the  local 
authority  who,  as  at  Bow  and  Stratford,  allow  the 
law  to  be  a dead  letter,  because  if  enforced,  it 
would  be  upon  the  members  of  the  local 
authority  or  their  friends  that  it  would  have  to  be 
levied. 

Any  law  for  the  reduction  of  the  smoke  nuisance 
would  only  be  partly  effectual  which  did  not 
touch  most  heavily  the  greatest  offenders,  viz., 
the  railway  and  steam  - boat  companies.  One 
great  reason  for  the  greater  intensity  of  fogs 


in  the  present  day  is  the  fact  that,  as  soon 
as  a white  fog  settles  down  upon  the  metro- 
polis, if  it  be  attended  by  a falling  barometer, 
thousands  of  cages  are  brought  out  all  along  the 
railway  lines,  and  are  banked  up  with  small  coal 
and  breeze  instead  of  coke,  and  which  give  out 
dense  clouds  of  smoke.  They  tend  to  render  traffic 
on  the  railway  more  difficult  than  it  is  elsewhere. 
These  cages  contain  fires  ostensibly  for  the  purpose 
of  warming  the  watchers  who  signal  the  trains. 

I say  ostensibly,  but  that  they  do  not  effect  their 
object  is  but  too  evident  from  the  appearance  of 
the  poor  men  themselves.  If,  instead  of  providing 
such  fires,  the  companies  would  provide  the  men 
with  proper  dresses,  such  as  arctic  voyagers  wear, 
there  would  then  be  no  occasion  for  the  fires,  and 
the  men  would  be  much  more  comfortable.  In 
addition  to  this  change,  which  humanity  ought  to 
dictate,  it  should  be  a public  prosecutor’s  duty  to 
compel  companies  to  run  engines  which  really  con- 
sume their  own  smoke,  and  the  dense  volumes  of 
black  smoke  from  steamers  on  the  Thames  should 
be  ruthlessly  put  down. 

I know  that  my  proposals  will  raise  up  a host 
of  antagonists,  especially  among  those  who  believe 
that  they  are  owners  of  a patent  or  a fuel  which, 
if  Parliament  would  but  compel  the  people  to  use  it^ 
would  stop  the  nuisance.  I think  my  proposal  will 
promote  their  interest  much  more  than  any  legisla- 
tion in  the  direction  they  contemplate.  A still  more 
powerful  opposition  will  arise  from  those  who  believe 
that  they  have  vested  rights  in  the  perpetuation  of 
the  nuisance,  not  the  least  of  which  ought  to  come 
from  the  sweeps,  an  honest  and  industrious  set  of 
men,  who  would  suffer  most  from  the  change  ; but 
the  most  powerful  opposition  would  be  from  those 
who  are  profiting  by  the  mischief,  and  making 
immense  sums  of  money  by  the  perpetuation  of  the 
nuisance.  I am  in  doubt  as  to  the  best  mode  of 
proceeding ; but  this  meeting  will,  I feel  sure, 
endorse  Mr.  Micawber’s  opinion  that  “ something 
must  be  done,”  without  following  that  gentleman’s 
example,  but  will  advise  that  action  be  taken  of  a 
determined  character.  I would  propose  that  the 
Home  Secretary  be  approached,  and  that  he  be 
urged  to  procure  the  appointment  of  a Boyal  Com- 
mission to  inquire  into  the  whole  subject.  I have 
put  before  you  my  own  views  under  three  heads. 
They  are — 

1.  The  causes  of  the  intensity  of  town  fogs. 

I refer  these  to  fuel  smoke,  which  I contend  to 
be  an  imnecessary  adjunct  to  fire.  That  the  method 
now  used  for  warming  our  houses  and  cooking  our 
food  is  wasteful  in  the  extreme,  and  five-sixths  at 
least  of  the  developed  heat  is  lost,  and  much  of 
the  fuel  passes  away  unconsumed. 

2.  The  means  which  should  be  adopted  to  prevent 

these  causes  continuing  in  operation.  ' 

These  means  should  be  the  production  of  gas  at  , 
a cheap  rate,  so  that  it  might  be  used  for  cooking,  ; 
and  in  many  cases  for  heating  purposes  also. 

In  reference  to  this  point,  I would  observe  that 
the  use  of  gas  for  lighting  purposes  will  pass  j 
away  ; it  would  be  to  the  interest  of  the  companies  j 
that  heating  power  should  be  developed  in  the  gas  i 
manufactures  rather  than  lighting,  and  that  it 
would  be  promoting  the  object  we  Rave  m ^ 
view  if  the  sale  of  coal  was  prohibited  in 
the  metropolitan  district,  unless  it  had  been 
previously  deprived  of  its  smoke  - producing  I 
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I quality.  That  a tax  upon  fire-places  not  so  con- 
I structed  as  to  consume  their  o\\ai  smoke  would 
' effect  this  object,  which  might  also  be  assisted  by 

I a heavier  tax  upon  the  untreated  coal  when  sold 
for  public  consumption  in  the  metropolis.  That 
the  proceeds  of  these  taxes  should  be  used  by  the 
local  authority  in  extinguishing  the  present  com- 
mercial companies  who  manufacture  gas  and  dis- 
tribute water.  That  the  use  of  closed  stoves  should 
be  encouraged  as  much  as  possible. 

3.  That  the  steps  which  should  be  taken  to  pro- 
mote these  objects  would  be  best  met  by  urging 
upon  the  Government  the  propriety  of  appointing 
a Eoyal  Commission  to  inquire  into  the  whole 
subject,  and  who  should  formulate  the  grounds 
upon  which  legislation  should  be  established,  and 
prepare  the  way  for  the  introduction  of  a Bill  into 
Parliament  for  the  purpose. 


DISCUSSION. 

The  Chairman  observed  that  Dr.  Carpenter,  in  his 
excellent  paper,  had  noticed  the  existence  of  fogs  in  the 
mind.  But  for  the  existence  of  such  fogs  in  the  Legis- 
lature, in  185o,  the  metropohs  would  have  been,  in 
great  part,  reheved  of  the  evils  in  question  some  years 
since,  for  clear  measures  had  been  prepared,  which,  in 
principle,  must  be  resorted  to  now.  He  (the  Chairman) 
remembered,  as  one  of  the  first  incidents  of  his  sanitary 
service,  a local  officer  pointing  out  to  liim  from  an 
eminence,  in  a rural  district,  a white  fog  which  at 
evening-tide  was  spread  evenly  Like  a blanket  over  a 
valley  beneath.  Tliat  regular  fog,  the  medical  officer 
stated,  covered  the  bulk  of  his  patients.  Outside  of 
the  fog  he  had  scarcely  any  but  midwifery  cases  and 
accidents.  Such  fogs  are  always  lowered  and  freqxiently 
removed  entirely  by  the  process  of  land  drainage.  The 
addition  of  the  sewer  gases  and  of  soot  to  the  rural 
fogs  would  compound  a fog  of  much  the  same  primary 
elements  as  the  London  fogs.  A great  part  of  the 
interior -covered  site  of  London  was  supersaturated  with 
the  fouled  waste  water,  amounting  to  forty  or  seventy 
millions  of  gallons  daily.  The  death-rate  from  attacks 
of  epidemic  disease  in  the  lower  levels  of  the  metropolis 
were  f oimd  to  be  double  the  rate  of  attacks  in  the  higher 
levels,  which,  however,  were  subject  to  the  ascending 
emanations  from  the  lower  levels,  as  well  as  from  inter- 
mediate flat  tables.  Then  there  were  the  stagnant  sur- 
faces of  full  one  thousand  miles  of  sewer  of  deposits,  as 
well  as  of  bad  house -drains.  The  whole  of  this 
source  of  contamination  would  have  been  removed  by 
the  adoption  of  the  seif- cleansing  system  of  imper- 
meable sewers  proposed,  and  removed  at  half  the 
expense  of  the  stagnant  system.  The  effect  to  be 
produced  by  the  substitution  of  a self -cleansing  system 
was  the  same  as  that  produced  by  heavy  stonns,  when 
aU  felt  the  unusual  freshness  of  the  air  they  breathed. 
Next  there  was,  outside  the  covered  areas,  extensive 
tracts  of  marshy  land,  so  named,  the  Essex  and  other 
marches,  which  would  be  benefited  in  increased  pro- 
duction by  subsoil  drainage.  Fogs  occurred  in  the 
greatest  amount  when  the  wind  was  easterly ; and  on 
tho>e  occasions,  marsh  diseases  and  ague  were  more 
frequent  (for  the  most  part  in  the  portions  contiguous 
to  the  marshes  but  extending  to  the  western  parts 
of  the  metropolis)  than  was  supposed,  as  deaths, 
originating  in  the  marsh  diseases,  where  not  entered 
as  such  in  the  registers.  For  the  reduction  of  these 
evils,  arising  from  supersaturated  subsoils,  the  methods 
of  subsoil  drainage,  by  pumping  for  the  whole  of 
the  metropolitan  area,  the  lower  tracts  in  the 
side  of  the  covered  area,  and  the  subsoil  drainage 
of  the  continuous  uncovered  area,  the  eastern  and 


other  low-lying  marshy  land  was  prepared  for  that 
land  at  a remunerative  expense,  and  for  the  inside  or 
covered  area  at  an  expense  of  about  9d.  per  annum  per 
house  for  the  extra  pumping,  the  effect  of  which  wordd 
be  the  same  as  if  the  whole  site  were  elevated  a number 
of  feet.  The  engineering  principle  of  the  arrangement 
was  similar  to  those  in  the  Fen  districts  for  sending  the 
rainfall  to  the  rivers,  one  sanitary  effect  of  which 
was  that  where  pounds  of  bark  were  formerly  used,  only 
ounces  were  now  used  against  ague.  They  had  no 
experience  of  fogs  in  dry  weather  or  from  soot  alone, 
Avithout  moisture  or  damp,  such  as  arose  from  supersatu- 
rated soils,  an  evil  they  had  always  with  them.  Bich- 
mond-park  was  once  the  seat  of  heavy  fogs,  from  which 
it  has  been  almost  entirely  relieved  by  drainage,  and 
the  health  of  the  deer  and  cattle  improved,  and  it 
would  probably  be  reheved  entirely,  as  also  the  other 
parks  and  open  uncovered  spaces,  by  a better  system 
and  work.  The  subsoil  drainage  of  the  site  of  Birken- 
head had  cleared  away  fogs  there.  At  Liverpool,  the 
reduction  of  damp,  by  the  reduction  of  the  supersatura- 
tion, by  the  reduction  of  the  waste  of  water,  is  reported 
to  have  caused  a material  reduction  of  the  death- 
rate.  The  measiu’e  for  the  removal  of  stagnant  sewage 
and  its  evaporation,  and  sending  the  sewage,  not  to 
the  I’iver,  but  to  the  land,  had  been  started  by  the 
German  engineers,  and  was  now  in  the  course  of 
successful  application  there.  The  next  evil  of  which  an 
examination  had  been  entered  into,  but  not  carried 
very  far,  was  the  smoke  nuisance.  For  this,  the  use  of 
smokeless  coal,  such  as  anthracite  coal,  was  indicated, 
and  on  this  topic  the  National  Health  Society  had 
entered  into  a very  promising  course  of  inquiry,  for 
which  public  support  was  needed.  The  Society  of  Arts 
had  conducted  an  inquiry  some  time  ago  for  the 
award  of  a prize  for  new  inventions  of  grates 
and  ranges  that  consumed  the  least  quantity  of 
fuel ; but  it  was  found  that  the  new  inventions  did  not 
excel,  and  were  often  the  same  as  old  inventions  which 
had  never  got  into  use ; and  they  never  got  into 
extensive  use  at  all,  on  account  of  the  first  expense 
of  change.  The  compulsory  measure  advocated  by 
Dr.  Carpenter  would  be  available  as  a motive  for 
the  purpose,  but  the  Board  of  Health  contemplated 
also  the  use  of  half -coked  coal,  which  would  have  the 
quality  of  anthracite.  They  also  contemplated  the  ex- 
tended use  of  coal  gas  in  houses  for  warming  as  well  as 
I cooking  and  lighting.  This  extension  appeared  to  turn 
mainly  on  the  reduction  of  the  price  of  gas,  and  that  by 
putting  the  supplies  upon  a public  footing  and  public 
arrangements.  The  first  obstruction  to  the  extension  of 
the  use  of  gas  apparatus,  as  well  as  new  fire-places, 
was  the  selection  and  the  cost  of  the  apparatus  for 
distribution  into  houses.  For  remedy,  it  was  contem- 
plated that  the  company,  or  the  lighting  authority, 
should  substitute  the  apparatus  and  keep  it  in  good 
action,  for  a rent,  as  was  now  done  with  gas  meters, 

I and,  indeed,  as  had  been  done  with  great  success  in  a 
proHneial  town  for  the  whole  apparatus.  Instead  of 
having  to  pay  at  once  some  six  pounds,  the  occupier 
would  only  have  to  j>ay  a rate  of  some  six  shilhngs  a 
year,  with  the  security  of  attention  to  the  fittings. 
Measures  cordd  not  be  expected  to  be  adopted  without 
examination  and  preparation,  and  for  examination  and 
preparation  a competent  service  must  be  appointed, 
provisionally,  for  the  examination  of  the  subject,  which 
was  more  complex  than  might  be  supposed.  But  then  it 
had  to  be  determined  what  apparatus  was  the  cheapest 
and  the  best.  The  chief  gas  company  in  London, 
for  its  owm  interest  in  the  extension  of  the  consump- 
tion of  gas,  would  have  promoted  competition  for  the 
cheapest  apparatus,  but  it  was  decided  by  the  Board  of 
Trade  that  they  had  no  power  to  do  so,  and  the  Metro- 
politan Board  of  Works  opposed  their  obtaining  power. 
Power  was  also  required  to  get  the  cheapest  apparatus 
for  cooking,  and  for  warming  and  ventilating  by  gas,  for 
1 warming  by  an  apparatus  that  warms  the  pure  air 
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wMch  it  pumps  in,  and  removes  the  vitiated  air.  One 
thing  is  attendant  on  the  introduction  of  gas  into 
houses  for  warming — that  there  is  a considerable 
reduction  of  the  smoke,  dust,  and  dirt  within  the  house. 
One  thing  has  not  hitherto  been  attended  to  on  this 
subject  of  the  smoke  nuisance,  and  that,  is,  the  washing 
bill,  which  may  be  reduced,  under  good  conditions  as 
to  smoke  consumption,  and  the  washing  bill  for  the 
metropolis  may  now  be  estimated  at  six  millions.  A 
reduction  of  this  tax  by  one  half  by  complete  measures  ap- 
peared to  be  practicable.  Dr.  Carpenter  had  talked  of  the 
amendments  proposed,  as  requiring  much  money.  Now 
when  fully  examined,  it  would  be  found  that  the 
measures,  which  were  sound  in  sanitary  principle,  really 
saved  money.  If  he  (the  Chairman)  were  now  in  office, 
with  full  executive  powers,  he  would  set  aside  his  own 
particular  measures,  and  the  measures  proposed  by 
others  of  his  time,  and  re-examine  them,  and  prosecute 
the  subject  de  novo.  He  agreed  entirely  with  Dr. 
Carpenter’s  conclusion  for  the  appointment  of  a Com- 
mission to  examine  the  whole  question,  as  the  speediest 
means  of  obtaining  efficient  relief. 

Mr.  Robert  Rawlinson,  C.B.,  had  listened  with  great 
pleasure  to  Dr.  Carpenter’s  address,  and  agreed  in  the 
main  with  his  proposals.  He  had  explained  the  exist- 
ence of  fog  in  a very  lucid  manner.  It  did  not  always 
arise  from  vapour,  but  it  did  frequently,  and  in  those 
cases,  the  removal  of  subsoil  water  by  drainage  would 
often  abolish  it.  They  knew  that  large  areas  were  often 
covered  with  dense  fogs  in  autumn  and  winter,  but 
when  these  were  drained,  the  fogs  diminished.  Every 
cubic  foot  of  water  removed,  which  would  otherwise 
evaporate  as  vapour,  allowed  as  much  heat  to  remain 
as  would  raise  two  million  cubic  feet  of  air  1®  ; and 
when  land  was  effectually  drained  it  had  been  asserted 
that  the  mean  temperature  was  permanently  raised  from 
4®  to  6*^,  and  consequently  it  was  equivalent  to  removing 
it  a certain  amount  farther  south.  Dr.  Carpenter  had 
mentioned  a fact  whichhe  also  had  often  noted,  though  he 
had  not  understood  it,  viz. , that  fogs  commenced  with  a 
very  high  barometer.  One  would  have  imagined  that 
smoke  would  rise  more  readily  in  a dense  atmosphere 
than  in  a light  one,  but  it  was  not  so.  As  soon  as  he  saw 
the  barometer  begin  to  rise  in  autumn  and  winter,  he 
knew  he  must  expect  a thick  atmosphere.  He  did  not 
think  the  remedy  proposed,  of  imposing  taxation  on  fire- 
places, would  be  practicable.  Englishmen  were,  very 
properly,  irritable  under  taxation,  and  he  thought  the 
Legislature  must  find  some  other  means  of  diminishing 
the  consumption  of  coal  and  the  production  of  smoke. 

Mr.  G.  J.  Symons,  F.R.S.,  said  this  was  the  first 
time  he  had  said  anything  about  fogs,  though  he 
had  studied  their  conditions  for  many  years,  having 
been  aU  his  life  in  a good  position  for  such  study.  It 
was  assumed  that  fogs  were  increasing,  and  were  much 
worse  than  formerly,  but  he  thought  that  was  only 
another  illustration  of  what  was  often  found,  that 
present  evils  always  seemed  bigger  than  past  ones.  We 
had  just  passed  through  half  a dozen  exceptionally  wet 
years,  and,  consequently,  the  surface  of  the  metropolis, 
which  is  yet  undrained,  had  been  in  a wetter  and  colder 
condition  than  usual,  and  the  result  was  to  give  an 
exceptional  intensity  to  fog.  He  was  quite  prepared  to 
say  they  had  more  fogs  last  year  than  usual,  but  as  to 
their  being  very  much  worse,  he  doubted  it.  He  would 
not  occupy  time  by  giving  specimens  of  the  fogs  of 
bygone  years,  but  he  recollected  some  quite  equal  to 
anything  we  had  had  lately.  Taking  South  Kensington 
for  instance,  he  lived  near  there  all  the  early  part 
of  his  life,  and  his  father  went  snipe  shooting 
where  Victoria  Station  now  stood,  and  in  that 
district,  at  that  time,  the  fogs  were  quite  as  bad 
as  they  were  now,  though  he  was  not  prepared  to  say 
they  were  not  whiter.  There  was  no  doubt  that  the 
carbon  in  the  atmosphere  did  make  the  fog  yellower,  but 
he  must  leave  it  to  medical  men  to  settle  how  far  that 


carbon  was  really  injurious.  He  was  rather  sorry  to  i 
hear  the  reference  made  once  or  twice  to  the  magnetic  i 
condition  of  the  atmosphere,  for  there  was  a tendency,  j 
whenever  we  did  not  understand  anything,  to  hook  it  i 
on  to  either  electricity  or  magnetism.  He  would  suggest 
that  when  we  did  not  know,  it  was  better  to  acknow-  I 
ledge  our  ignorance  at  once.  He  was  not  by  any  means  ' 
charmed  with  the  suggestion  of  referring  this  question 
to  a Loyal  Commission ; he  had,  unfortunately,  been  a 
member  of  two  or  three  deputations  lately  to  different 
branches  of  the  Government,  and,  really,  if  they  were 
to  take  up  all  the  questions  which  were  brought 
before  them,  and  which  they  were  expected  to  settle 
off-hand,  he  pitied  them.  He  feared  the  appointment 
of  a Royal  Commission  was  rather  the  way  to  get  a 
thing  shelved ; you  got  a wonderful  Blue-book,  wliich 
hardly  anyone  read,  and,  as  a rule,  nothing  was  done. 

He  agreed  with  the  remarks  about  gas  fires ; but  in 
connection  with  them  he  had  one  grievance,  which  he 
believed  was  common  to  all  who  used  them.  He  was 
quite  sure  the  gas  companies  did  not  consult  their  own 
interests  in  giving  such  a low  pressure  during  tiie  day- 
time, the  consequence  of  which  was  that  when  you 
wanted  a good  gas  fire  you  could  not  get  it,  though  in 
the  evening,  when  the  room  was  warm,  5’-ou  had  a very 
good  one.  There  coffid  hardly  be  two  opinions  as  to  tlic 
advisability  of  gas  companies  turning  their  attention  to 
the  supply  of  gas  for  heating  instead  of  lighting  purposes ; 
and  he  was  glad  to  find,  when  at  Exeter  recently,  that  the 
gas  companies  there  were  thoroughly  alive  to  the  import- 
ance of  this  matter.  "With  regard  to  the  relation  of  fogs  to 
barometrical  pressure,  it  was  generally  known  to 
meteorologists  that  fogs  were  found  in  the  time  of  an 
anticyclone,  which  meant  a heaping  up  of  the  baro- 
meter, just  as  a cyclone  meant  a diminution  of  pressure. 

Of  com’se  London,  like  other  places,  got  a greater  pre- 
valence of  fog  when  it  got  a greater  prevalence  of  a 
high  barometer,  and  they  had  an  anticyclone  of  that 
character  last  year,  and  it  was  accompanied  also  by  a 
low  temperature.  You  must  have  low  temperature  and 
high  pressure  to  get  fog,  and  still  more,  you  must  have 
a cold  state  of  the  ground.  Mr.  Rawlinson  was  perfectly 
right  in  laying  stress  on  the  question  of  drainage,  because 
the  drainage  and  consequent  warming  of  soil  mu.st 
diminish  the  amount  of  fog  upon  it.  He  would  suggest 
the  possibility  that  the  very  large  amount  of  ^ground 
which  had  been  built  over,  paved  and  drained,  and  re- 
covered from  its  natural  state,  must  perhaps,  to  some 
extent,  have  tended  to  keep  the  amount  of  fog  constant ; 
because  while,  on  the  one  hand,  there  was  more  smoke 
from  the  habitations,  on  the  other  hand,  there  was  a 
smaller  area  of  evaporating  surface.  The  ordy  other 
remark  he  would  make  was  one,  showing  that  London 
was  not  alone  in  its  complaints  as  to  the  increased  pre  - 
valence  of  fogs.  The  anticyclones  of  last  year  pre- 
vailed over  the  whole  north-west  of  Europe,  and  he 
heard  from  a Parisian  friend  the  other  day,  that  of  late 
years  they  had  had  a very  remarkable  development  of  | 
fog  in  Paris.  After  a very  careful  investigation,  the  j 
Parisians  came  to  the  conclusion  that  they  had  had  it  I 
ever  since  the  Prussians  came  there. 

Sir  Francis  Knowles  F.R.S.,  said  this  was  a most  import- 
ant subject,  affecting  not  only  the  pockets  of  the  people, 
but  their  health  and  the  length  of  their  lives.  He 
wished  to  support,  as  far  as  possible,  the  conclusions  to 
which  Dr.  Carpenter  had  arrived.  An  ordinary  coal 
fire  was  generally  left  to  bum  rather  low,  then  the  door 
was  opened,  letting  in  a fierce  current  of  cold  air,  and  i 
the  housemaid  piled  on  a heap  of  coal,  which  left  | 
all  the  inmates  of  the  room  in  the  discomfort  of  a ! 1 
glacial  period  tmtil  it  burned  up.  He  had  made  some  I 
calculations  as  to  the  result  of  the  coal  consumption  | 1 
in  London,  which  were  as  follows: — The  annual  , 
consumption  might  be  taken  at  about  8,000,000  | 
tons,  or  a daily  consumption  of  22,000.  The  ammo-  I 
niacal  liquor  from  bituminous  coal  was  about  | | 
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179  lbs.  per  ton,  and  deducting-  13  lbs,  for  ammonia, 
it  left  about  166  pounds  of  watery  vapour  per  ton  of 
coal,  or  16^  g-allons.  In  other  v'ords,  there  were 
3,942,400  lbs.  of  ammoniacal  liquor  daily  ejected  into 
the  atmosphere,  with  a due  accompaniment  of  coal-tar 
and  blacks.  The  injurious  influence  of  this  on  the 
respiratory  organs  needed  no  proof,  but  prize  cattle 
had  been  known  under  its  influence.  Turned  into 
cxxbic  feet,  the  watery  vapour  of  this  liquor  amounted 
1 to  533,280  or  51,194,880  square  feet,  one-eighth  inch  in 
I thickness,  reju'esenting  a most  respectable  daily  rainfall. 

' If  that  computation  did  not  show  xvhat  was  the  cause 
of  fogs,  he  did  not  think  anything  would.  The 
waste  of  this  ammoniacal  liquor  was  most  serious. 
Our  coal  fields  contained  an  enormous  supply  of  nitro- 
genous matter,  wliich,  properly  applied,  would  convert 
the  whole  of  England  into  a garden  ; and  from  a calcu 
lation  he  had  made,  he  estimated  that  the  ammonia 
evolved  from  the  combustion  of  coal  in  London  alone  was 
equal  to  the  production  of  six  million  quarters  of  corn.  Ex- 
tending that  to  the  whole  country,  would  give  some  idea 
of  the  effect  of  this  waste  on  our  agricultural  prosperity. 
Some  time  ago  he  tried  an  experiment  with  carburetted 
hydrogen  from  peat  on  red  hematite  ore,  and,  at  the 
end  of  one  hour  and  a quarter,  w'hen  he  drew  the  charge 
from  the  retort,  he  found  mere  charcoal  at  one  side,  and 
on  the  other  the  carburetted  hydrogen  had  reduced  the 
hematite  almost  to  the  condition  of  a metallic  sponge. 
This  showed  how  advantageous  it  would  be  partially  to 
coke  the  coal,  employing  the  gas  in  this  way,  before 
sending  it  to  London  for  use  in  fire-places.  There 
were  two  modes  of  avoiding  the  evil  of  fog,  viz., 
using  anhydrous  coal,  or  anhydrous  gas.  In  any 
smoke-consuming  apparatus  wliich  might  be  devised, 
he  would  suggest,  lastly,  that  it  would  be  desirable  to 
provide  some  means  for  condensing  and  utilising  the 
ammonia. 

Mr.  Liggins  thought  the  proper  distinction  to  bekejit 
in  view  was  that  l^tween  fogs  and  mists,  the  latter  | 
being  created  by  nature,  and  the  former  by  man.  Then  j 
the  question  arose,  was  it  possible  to  prevent  London  j 
fogs.  A great  deal  had  been  written  in  the  papers  on 
this  subject  latehq  and  one  coiTespondent  had  stated  that 
fogs  were  more  frequent  now  than  they  used  to  be  in  the 
neighbourhood  of  Lord  Holland’s  park  than  formerly, 
because  that  park  was  not  drained.  Now,  he  disagreed 
-with  that,  because  the  greater  portion  of  the  park  was  on  a 
hill  and  was  therefore  drained  naturally.  The  ground  in 
the  neighbourhood  of  Kensington  had  been  so  covered 
with  houses  and  roads  that  fogs  there,  and  in  the  whole 
of  the  western  suburbs,  were  nothing  to  what  they  were 
within  his  recollection.  Fogs  existed  all  over  Europe ; 
and  he  recollected  about  30  years  ago  being  in  Paris, 
when  the  densest  fog  he  had  ever  seen  prevailed  for  an 
entire  week.  Only  last  week  he  read  in  the  Timea  that 
ships  were,  for  several  days,  unable  to  got  into  Havre, 
on  account  of  the  fog,  and  he  had  often  been  delayed 
and  alarmed  when  coming  up  the  English  Channel  by 
the  same  cause.  He  admittf^  the  blackness  of  London 
fogs,  but  did  not  think  they  were  as  bad  as  they  used  to 
be;  and  as  for  the  proposed  remedies,  he  dissented  entirely 
from  Dr.  Carpenter’s  conclusions.  In  the  first  place, 
the  Home  Sucretary  would  laugh  at  them,  if  they  went 
1x)  him  and  proposed  that  he  should  put  down  fogs  by 
imposing  a tax  on  fire-places,  or  by  compelling  people 
to  bum  gas,  whether  they  liked  it  or  not.  Gas  was  an 
impossible  fuel  at  present  for  general  use,  for  many 
reasons.  In  the  first  place,  the  mains  would  not  be 
large  enough  for  the  supply,  and  the  companies  would 
not  be  able  to  raise  capital  sufficient  to  relay  the  whole 
of  London  ; on  the  chance  of  the  public  using  it  when 
supplied.  He  had  had  a gas-stove  in  his  house  for  the 
last  22  years,  but  it  was  never  used ; and  as  for  gas 
fires,  most  of  those  who  had  tried  them  knew  that 
the  heat  they  gave  was  a minimum  quantity.  There 
was  also  a great  risk  of  smell,  and  danger  from  the 


great  difficulty  in  getting  good  gas-fitters.  They 
had  quite  enough  gas  explosions  at  present  to  render  it 
very  undesirable  that  the  risk  should  be  further  in- 
creased. With  regard  to  cannel  and  anthracite  coal, 
they  had  been  tried  in  ordinary  ranges  for  forty 
years,  and  were  a complete  failure,  except  in  the  case  of 
a very  large  fire,  and  then  it  required  to  be  lighted 
and  supplemented  with  ordinary  coal.  Then  they 
were  asked  to  stop  the  smoke  that  came  from  loco- 
motives and  steamboats.  If  Mr.  Bramwell  were  there, 
he  would  tell  them,  that  any  one  -who  could  devise  a 
means  of  doing  so,  would  make  a million  of  money ; 
but  the  ingenuity  of  man  had  not  yet  succeeded  in 
bringing  forward  an  invention  which  would  answer 
the  purpose,  and  therefore  it  was  useless  to  approach 
the  Government  with  any  such  proposition. 

Mr.  Bamber  then  exhilited  and  described  the  grate, 
with  a solid  dead  plate  instead  of  the  under  grating 
beneath,  which  had  been  invented  by  Dr.  Siemens 
for  burning  coke,  thus  preventing  smoke.  The  fire 
burned  only  in  front,  where  the  heat  could  radiate  into 
the  room,  the  heat  being  withdrawn  from  the  back, 
where  it  was  of  no  use.  This  was  effected  by  means 
of  a copper  back,  which  conducted  the  heat  to  the 
under  portion,  and  through  a copper  frill  work,  which 
heated  the  air  passing  up  by  means  of  a vertical  passage 
in  front  of  the  copper  frill  work,  and  a horizontal  passage 
below  the  dead  plate,  into  the  front  of  the  fire,  where 
■was  an  iron  gas  tube  pierced  with  holes  inclining 
upw'ards  at  an  angle  of  45®.  Through  this  the  gas 
passed,  and  served  to  light  the  fire,  formed  of 
coke  or  a mixtm-e  of  coke  and  anthracite,  after  -which 
the  gas  was  partially  turned  dowm,  but  still  served 
to  keep  the  fire  cheerful.  Another  and  cheaper 
form  of  stove,  was  made  entirely  of  cast  iron.  The  cost 
in  fuel  was  about  the  same,  or  rather  less  than  that 
of  an  ordinary  coal  fire.  The  last  speaker  had  said  it 
would  be  impossible  to  supply  sufficient  gas  for  general 
heating  purposes,  but  -wnth  this  arrangement  only  a 
small  quantity  was  required,  about  12  cubic  feet  the 
first  hour,  and  six  or  seven  per  hour  afterwards,  for  a 
room  half  the  size  of  that  hall.  Coke  xvas  rather  a drug 
with  the  gas  companies,  and  this  would  enable  them  to 
get  rid  of  it,  so  that  he  had  no  doubt  they  -woidd  be 
glad  to  take  it  up. 

Mr.  Mitchell  said  the  discussion  seemed  to  have 
wandered  into  all  sorts  of  subjects  except  the  one 
specially  brought  before  them,  which  was  the  causes  of 
London  fog  and  the  means  of  getting  rid  of  it.  He 
hoped  before  the  discussion  closed,  a little  more  light 
would  be  thro-wm  upon  these  important  questions. 

A Member  asked  the  cost  of  Dr.  Siemens’s  grate, 
■which  he  had  inspected  and  was  much  pleased  with. 
The  ordinary  asbestos  gas  fire  he  considered  a mistake. 

Mr.  Bamber,  in  reply,  said  that  the  cost  in  cast  iron, 
was  25s. ; in  copper,  about  two  guineas. 

Mr.  Tracey,  having  protested  against  the  Society 
being  made  an  advertising  medixxm,  said,  according  to 
his  experience,  London  fogs  were  no  more  dense  than 
when  he  first  remembered  them.  Again,  London  smoke 
■was  anything  but  an  unmitigated  evil,  for  it  greatly 
neutralised  the  noxious  effluvia  arising  from  our  present 
system  of  drainage.  After  a heavy  shower  the  air  in 
London  was  purer  than  in  the  neighbourhood  of  a 
country  house,  where  the  smeU  of  the  drains  was  always 
very  prominent  at  such  times. 

Mr.  G.  M.  Shore,  after  complimenting  Dr.  Carpen- 
ter on  his  paper,  read  a letter  he  had  received  from 
Mr.  Deacon,  engineer,  of  Cardiff,  praising  a furnace 
of  his  (Mr.  Shore’s)  invention,  a model  of  which  was 
on  the  table.  By  means  of  this  apparatus,  the  princi- 
ple of  which  was  a down  draught  and  hollow  fire  bars, 
he  warmed  his  entire  house  and  a large  conservatory 
with  a fire-place  13|  inches  wide  and  16  inches  long. 
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Thorough  ventilation  without  draught  was  easily 
obtained,  and  it  could  he  adapted  to  coal  mines,  and 
prevent  the  sacrifice  of  human  life. 

Dr.  Carpenter,  in  reply,  said  the  discussion  had  been 
so  discursive,  that  it  was  impossible  to  deal  with  the 
whole  of  it,  and  it  wa.s  the  less  necessary  to  do  so,  as 
many  of  the  points  taken  up  were  not  strictly  within 
the  scope  of  the  paper.  The  observations  of  Mr. 
Symons  were  very  pertinent,  and  he  agreed  with  him 
that  the  extension  of  the  metropolis  had  reduced  the 
amount  of  evaporation  within  the  area.  But  the  fogs 
which  arise  in  connection  with  the  moisture  of  the  earth 
were  not  those  which  the  meeting  was  convened  to  con-' 
sider,  as  they  were  found  everywhere.  Great  objections 
had  been  made  to  the  proposal  to  put  a tax  on  fire-places,' 
as  he  had  foreseen,  and  the  appointment  of  a Royal 
Commission  had  also  been  objected  to,  but  he  still 
adhered  to  his  opinion,  that  a subject  of  this  difficulty 
would  be  better  dealt  with,  in  the  quiet  air  of  a com- 
mittee-room of  the  House  of  Commons,  than  by  any 
kind  of  discussion  likely  to  take  place  in  such  an 
assembly  as  the  present,  where  everyone  had  ideas  of 
his  own,  not  alM?ays  based  on  scientific  principles. 
Reference  had  been  made  by  one  speaker  to  colchiessof  the 
ground  as  a cause  of  fog,  but  he  believed  the  soil  of  London 
was  very  much  warmer  than  that  of  any  other  part  of 
the  British  Empire ; and  it  was  possible  that,  instead  of 
coldness,  warmth  might  have  something  to  do  with  it. 
He  quite  agreed  with  Mr.  Symons  that  people  often 
referred  to  magnetic  influences  when  they  were  ignorant 
of  a subject;  he  confessed  his  own  ignorance,  and  he 
believed  the  majority  of  investigators  were  in  a like 
position,  though  some  might  know  much  more  about 
it  than  himself.  He  had,  therefore,  taken  the  liberty 
of  introducing  the  reference  to  the  magnetic  state  of 
the  atmosphere  as  a thing  worthy  of  consideration  by 
those  who  were  studying  the  subject.  He  hoped  the 
suggestions  he  had  thrown  out  would  be  the  means  of 
leading  some  of  his  hearers  to  think  a little  more  about 
the  subject  than  they  had  done  hitherto,  and  to  press  it,  on 
the  Legislature.  He  knew,  from  personal  experience, 
and  the  records  he  had  kept  for  many  years,  that  fogs  of 
this  character  were  much  more  extensive,  heavy,  and 
frequent  than  they  were  20  years  ago,  and  extended  to 
a greater  distance  from  London. 

On  the  motion  of  the  Chairman,  seconded  by  Mr. 
Liggins,  a vote  of  thanks  to  Dr.  Carpenter  was  passed. 


CAKTOR  LECTURES. 

Prof.  A.  H.  Church,  M.A.,  F.C.S.,  delivered  the 
third  lecture  of  his  course  of  Cantor  Lectures,  on 
“Some  Points  of  Contact  between  the  Scientific 
and  Artistic  Aspects  of  Pottery  and  Porcelain,”  on 
Monday,  6th  inst.,  in  which  he  dealt  with  stone- 
ware, and  other  wares,  glazed  with  salt.  . : 


THE  PHOTOPKONE. 

In  accordance  with  the  notice  given  in  last 
week’s  Journal,  a selection  of  the  more  important 
diagrams  used  by  Professor  Bell  in.  his  paper 
are  now  published. 

Pigs.  1 and  2 show  the  form  of  selenium  cell  usCd 
by  Werner  Siemens ; Fig.  1 shows  the  zig-zag 


arrangement  of  the  wires,  and  Eig.  2 the  spiral. 


Pig.  3 is  the  apparatus  employed  in  anncahng 


selenium  cells  by  Professor  Bell.  The  cell  being  placed  in 
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j|  an  interior  vessel,  and  surrounded  by  outer  vessels  con- 
I taining  oil,  a suitable  source  of  heat  is  applied  below 

I'  the  whole  arrangement.  Fig.  4 represents  the  latest 
form  of  selenium  cell,  in  which  alternate  plates  of  brass 
and  mica  are  placed  on  a central  spindle,  and  held  by 
screw  bolts  passing  lengthways  through  the  arrange- 
ment. The  mica  discs  being  slightly  smaller  than  the 
brass  discs,  annular  spaces  are  left,  which  can  be 


filled  with  seleniimi.  Fig.  o represents  a cell 
of  this  description  in  the  focus  of  a parabolic 


reflector.  Fig.  6 shows  one  of  the  earlier  forms 
of  transmitter  employed  by  Professor  Bell,  in  which 
a grating  is  caused  to  vibrate  over  a fixed  grating, 
by  the  impidses  produced  by  the  voice  impinging  on  a 
thin  diaphragm,  fixed  to  the  movable  grating.  Fig. 
7 shows  the  whole  arrangement  for  sending  and  re- 
ceiving. A beam  of  light  is  reflected  on  a mirror, 
against  the  back  of  which  the  sender  speaks.  The  rays 
reflected  from  this  mirror  pass  through  a lens,  and  are 
received  at  the  distant  station  by  the  parabolic  reflector, 
with  the  selenium  cell  as  its  focus.  Fig.  8 and  9 show 


the  arrangement  adopted  for  producing  a musical  note 


Fig.  10,  together  with  the  perspective  view.  Fig.  12;, 


Fig.  10. 

show  the  apparatus  employed  for  this  purpose.  3i  is  a 
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Fig. 

mirror  for  reflecting-  the  light  through  the  lens,  l ; d is 
the  perforated  disc ; c is  a lens,  employed  only  when 
the  apparatus  is  used  to  transmit  signals,  for  which 
purpose  the  lever  b becomes  into  play  ; t t is  the  hearing 
tube,  at  the  mouth  of  which  can  be  placed  any  sub- 
stance to  be  tested  for  its  power  of  producing  sound 
under  the  impact  of  an  interrupted  beam.  Eig.  12 
shows  the  sending  arrangement  for  the  articulating 
telephone,  m is  the  mirror ; l the  lens  ; d the  flexible 
mirror  or  diaphragm  ; e the  lens  through  which  the 
light  passes  to  the  distant  station ; o is  the  mouthpiece 
of  the  speaking-tube.  The  two  pieces  of  apparatus 
illustrated  by  the  perspective  views  were  exhibited  by 
Professor  Bell  during  his  lecture.  The  blocks,  by  which 
the  last  two  illustrations  are  reproduced,  have  been 
Mndly  lent  by  the  editor  of  Engineering . 


MEETINGS  OF  THE  SOCIETY. 

Oedinaey  Meetij^g. 

Wednesday  evening,  at  eight  o’clock: — 

December  15. — “The  Use  of  Sound  for  Signals.” 
By  E.  Price  Edwards,  Secretary  to  the  Deputy-Master 
of  the  Trinity-house.  Dr.  Tyndall,  E.E.S.,  will  pre- 
side. 

Cantor  Lectures. 

Monday  Evenings,  at  eight  o’clock.  The  Fii'st 
Course,  on  “ Some  Points  of  Contact  between  the 
Scientific  and  Artistic  Aspects  of  Pottery  and 
Porcelain.”  Five  Lectures,  by  Prof.  A.  H. 
Church,  M.A.  Oxon.,  F.C.S. 

Lecture  IV.— December  13. 

Soft  paste  porcelains,  European  and  Oriental. 

Lectube  V. — December  20. 

Hard  paste  porcelains,  Chinese,  Japanese,  and 
European. 


MEETINGS  FOE  THE  ENSUING  WEEK. 

Monday,  Dec.  13th  ...  SOCIETY  OF  AETS,  John-street, 
Adelphi,W.C.,  8 p.m.  (Cantor  Lectures.)  Prof.  A.  H. 
Church,  “ Some  Points  of  Contact  between  the  Scientific 
and  Artistic  Aspects  of  Pottery  and  Porcelain.” 
(Lecture  TV.) 

Institute  of  Surveyors,  12,  Great  Georg-e-street,  S.W., 
8 p.m.  A Discussion  Avill  be  opened  by  Mr.  Daniel 
Watney  with  a short  paper,  entitled  “ The  Land  Ques- 
tion m 1880.” 

Royal  Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8^  p.m.  Captain  T.  H.  Holdich,  “ Geo- 
fp-aphical  Results  of  the  Afghan  Campaign.” 

British  j^chitects,  9,  Conduit-sireet,  W.,  8 p.m.  Mr.  John 
E.  Price  and  Mr.  E.  G.  Hilton  Price,  “Remains  of 
Roman  Buildings  at  Brading,  Isle  of  Wight.” 

Medical,  11,  Chandos-street,  W.,  8J  p.m. 

London  Institution,  Pinsbury-circus,  E.C.,  5 p.m.  Mr. 
W.  St.  Chad  Boscawen,  “The  Kings  of  the  Hittites — 
their  Unburied  Monuments  and  Civilisation.” 

Tuesday,  Dec.  14th... Civil  Engineers,  25,  Great  George-street, 
Westminster,  S.W.,  8 p.m.  Mr.  T.  Seyrig,  “The 
Different  Modes  of  Erecting  Iron  Bridges.” 


12. 

Medical  and  C’hiiurgical,  53,  Berncrs-street,  O.vforJ- 
street,  W.,  8^  p.m. 

Photographic,  5a,  Pall-mall  East,  S.W.,  8 p.m. 

Anthropological  Institute,  4,  St.  Martin’s-place,  W.C., 

8 p.m. 

Zoological,  Jl,  Hanover-square,  V*'.,  8^  p.m.  1.  Tin? 
Secretarj',  ‘‘Additions  to  the  Society’s  Menageri** 
diuing  the  month  of  November.”  2.  Prof.  T.  U. 
Huxley,  “The  Application  of  the  Laws  of  Evolution  to 
the  arrangement  of  the  Vertebrata,  and  more  par- 
ticularly of  the  Mammalia.”  3.  Lieut. -Col.  II  11. 
Godwin- Austen,  “ The  Animal  of  Fernssacin  oronoviavn, 
Risso,  from  Mentone,  concluding  with  a Classification 
of  the  above  genus  of  Risso,  and  its  Allies,  by  Geoffroy 
Ne\ille  ” 4.  Mr.  Arthur  G.  Butler,  “A  Second  Collection 
of  Lepidoptera  made  in  Fonnosa,  by  Mr.  H.  E.  Hobson.” 

Royal  Colonial,  the  Grosvenor  Gallcrj'  Librarj',  13G,  New 
Bond-street,  W.,  8 p.m.  Sir  Richard  Temple,  “Tlie 
Statistics  of  the  Indian  Empue.” 

Royal  Horticultui-al,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  Dec.  15th... SOCIETY  OF  AETS,  John-street, 
Adelphi,  W.C. ,8p.m.  Mr.  E.  Price  Edwards,  “The 
Use  of  Sound  for  Signals.” 

Meteorological,  2.5,  Great  George-street,  S.W.,  7 p.m.  1. 
Rev.  T.  A.  Preston,  “Report  on  the  Phenological 
Observations  for  1880.”  2.  Mr.  G.  M.  'Whipple,  “ Tl)i- 
Variations  of  Relative  Humidity  and  Thermometric 
Drj-ness  of  the  Air,  with  changes  of  Barometrii; 
Pressure  at  the  Kew  Observatory.”  3.  Mr.  G.  M. 
"Whipple,  “The  relative  frequency  of  given  heights  of 
the  Barometer  readings  at  the  Kew  Observatory  during 
the  ten  years,  1870-79.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Mr.  John 
Arthur  PhiUips,  “ The  Constitutioir  and  History  of 
Grits  and  Sandstones.”  2.  Prof,  P.  Martin  Duncan, 

“ The  Coralhferous  Series  of  Sind,  and  its  connection 
with  the  last  Upheaval  of  Himalayas.”  3.  Mr.  R. 
Etheridge,  “A  new  Species  of  Trujonia  from  the  Pur- 
beck  Beds  of  the  Vale  of  Wardour.”  With  a note  on 
the  strata  by  the  Rev.  W.  R.  Andrews. 

Bankers’  Institute  (in  the  Theatre  of  the  London  Institu- 
tion, Pinsbury-circus,  E.C.),  6 p.m.  Mr.  Robert 
William  Barnett,  “ The  effect-  of  the  Development  of 
Banking  Facilities  upon  the  Circulation  of  the  Cormtry .” 
Including  (for  the  purposes  of  this  inquiry)  under  the 
term  “ Circulation,”  Bank  Notes,  Country  Bank  Notes, 
Cheques  and  Bills.  Being  the  prize  essay  for  the  present 
year. 

Thursday,  Dec.  16th... National  Indian  Association  (at  the 
House  op  the  Society  of  Ap.ts),  8 n.m.  Sir  Richard 
Temple,  “The  Effect  of  Western  Education  on  the 
Natives  of  India.” 

Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Burlington-house,  W.,  8J  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr.  Francis 
Darwin,  “ The  Theory  of  the  GrouTh  of  Cuttings :” 
illustrated  by  observations  on  the  Bramble.  2.  Lieut. - 
Col.  H.  Godwin  Austen,  “The  Genus  DurgeUa,  and  its 
Anatomy.”  3.  Mr.  Francis  Darwin,  “ The  Means  by 
which  Leaves  place  themselves  at  Eight  Angles  to  the 
Direction  of  Incident  Light.”  4.  Mr.  Wm.  Phillips, 
“A  Revision  of  the  Genus  Vibrissea.” 

Chemical,  Burlington-house,  W.,  8p.m.  1.  Mr.  J.  Rufifie,  \ 
“ The  Estimation  of  Nitrogen  by  Combustion,  including  j. 
Nitro  Compounds.”  2.  Dr.  H.  E.  Armstrong,  “ Some  ^ 
Napthaline  Derivatives.”  3.  Dr.  H.  E.  Armstrong,  1 
“ Some  Hydrocarbons  Present  in  Resin  Spirit.” 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m.  Dr. 
Oliver  J.  Lodge,  “ The  Relation  between  Electricity  ' 
and  Light.”  I 

Royal  Historical,  22,  Albemarle-street,  W.,  8 p.m.  ! 

Numismatic,  4,  St.  Martin’s-place,  W.,  7 p.m.  ' 

Philosophical  Club,  Widis’s-rooms,  St.  James’s,  S.W.,  , 
62  p.m. 

Friday,  Dec.  17th... Philological,  UniversityCoUege,  W.C.,8p.m. 
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AU  communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.G. 


NOTICES. 


ART-WOEKMANSHIP. 

I. 

The  Society’s  Medals  in  Gold,  Silver,  and 
Bronze,  and  Certificates  of  Merit,  will  be  awarded 
for  Specimens  of  Fine  Art  applied  to  Industry, 
exhibited  in  1881,  by  manufacturers,  designers, 
art-workmen,  or  possessors  of  such  works. 

II. 

The  works  may  consist  of  illustrations  of  any  or 
all  of  the  following  processes,  in  combination  or 
singly : — 

1.  Carving  in  marble,  stone,  or  wood. 

2.  Repousse  work  in  any  metal. 

3.  Hammered  work  in  iron,  brass,  or  copper. 

4.  Carvdng  in  ivory. 

5.  Chasing  in  bronze. 

6.  Etching  and  engraving  on  metal — Niello  work. 

7.  Enamel  painting  on  copper  or  gold. 

8.  Painting  and  modelling  in  pottery. 

9.  Decorative  painting. 

10.  Inlays  in  wood  (marquetry  or  buhl),  ivory,  rr 
metal. 

1 1 . Cameo  cutting, 

12.  Engraving  on  glass. 

13.  "Wall  mosaics. 

14.  Gem  engraving. 

15.  Die-sinking. 

16.  Glass-blowing. 

17.  Bookbinding  and  leathf  r work. 

18.  Embroidery. 

III. 

To  all  works  the  name  of  the  designer  and  ait- 
workman  must  be  affixed.  Further  detailed  rules 
wiU  be  issued  later. 

lY. 

It  is  arranged  with  the  Council  of  the  Royal 
Albert  Hall,  that  the  place  of  exhibition  for  the 
above-mentioned  works  will  be  at  the  Royal  Albert 
HaU.  The  time  for  sending  in  the  works  will  be 
published  hereafter. 

Y. 

The  above  regulations  are  issued  subject  to 
modification. 


JUVENILE  LECTURES. 

The  usual  short  course  of  lectures,  adapted  for 
a juvenile  audience,  will  be  given  by  Mr.  G.  J. 
Romanes,  F.R.S.,  on  “Animal  Intelligence.” 

The  dates  for  the  lectures  will  be  Wednesday, 
29th  December,  and  Wednesday,  oth  January. 

The  lectures  will  commence  at  seven  o’clock. 
As  in  former  years,  admission  will  be  by  ticket 
only,  and  no  member  can  be  admitted  without  a 
ticket.  A sufficient  number  of  tickets  to  fill  the 
room  will  be  issued  to  members  in  the  order  in 
which  applications  are  received,  and  the  issue- 
will  then  be  discontinued.  Subject  to  these  con-- 
ditions,  each  member  is  entitled  to  a ticket  admit- 
ting two  children  and  one  adult.  All  members 
who  require  tickets  should  apply  at  once,  as  the 
greater  part  of  the  tickets  are  now  disposed  of. 


CANTOR  LECTURES. 

The  fourth  lecture  of  the  first  course  was  delivered 
on  Monday,  13th  inst.,  by  Prof.  A.  H.  Church, 
M.A.,  F.C.S.,  on  “Some  Points  of  Contact  between 
the  Scientific  and  Artistic  Aspects  of  Pottery  and 
Porcelain.”  The  lecturer  dealt  with  soft  paste 
porcelains,  European  and  Oriental. 


MUSICAL  EDUCATION  COMMITTEE. 

A meeting  of  the  Committee  was  held  on  Wed-  - 
nesday,  8th  inst.  Present— Sir  Henry  Cole,  K.C.B., 
Yice-President  of  the  Society  (in  the  chair),  Mr. 
Alan  S.  Cole,  the  Rev.  Thomas  Helmore,  the  Rev. 
Newton  Price,  Mr.  James  Thomson,  and  Mr.  E.  C. 
Tufnell,  with  Mr.  H.  T.  Wood  (secretary).  A 
meeting  was  also  held  on  Wednesday,  loth 
inst.  Present— Sir  Henry  Cole  (in  the  chair). 
Lord  Alfred  S.  Churchill,  Mr.  Alan  S.  Cole,  Rev. 
J.  P.  Faunthorpe,  Mr.  J.  Thomson,  and  Mr.  E.  C. 
Tufnell,  with  Mr.  H.  T.  Wood  (secretary). 


PRACTICAL  EXAMINATIONS  IN  VOCAL  AND 
INSTRUMENTAL  MUSIC. 

The  next  Examination  in  London  will  be  held 
at  the  Society’s  House  during  the  week  com- 
mencing 10th  of  January,  1881. 

The  Examination  will  be  held  at  three  periods 
— morning,  afternoon,  and  evening — viz.,  from 
10  to  1,  2 to  5,  and  7 to  10  o’clock  on  each  day 
of  Examination.  Candidates  may  select  either 
of  these  periods,  but,  the  number  of  candidates 
in  these  Examinations  being  large,  no  special 
day  or  hour  can  be  arranged  for.  The  numbers 
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will  therefore  be  arranged  in  order  of  application. 
The  Examination  for  the  Organ  and  Harmonium 
will  be  held  in  the  evening  only,  and  special 
arrangements  will  be  made  according  to  the 
number  of  applications.  No  alteration  can  possibly 
be  made  in  this  arrangement. 

The  fee  is  10s.  for  the  Honours  (including  both 
vocal  and  instrumental  Examination),  and  5s.  for 
the  First  or  Second  Class  (vocal  or  instrumental) 
Examination.  If  vocal  as  well  as  instrumental 
music,  or  two  separate  instruments,  be  taken  by 
the  same  candidate  for  the  First  or  Second  Class 
Certificate,  a fee  of  7s.  6d.  must  be  paid.  Can- 
didates should  send  the  fee  in  stamps,  or  P.0.0, 
payable  to  H.  T.  Wood  at  the  Head  Office.  As  soon 
as  the  arrangements  are  completed,  a numbered 
card  will  be  forwarded,  notifying  the  day  and  hour 
at  which  the  candidate  should  attend,  and  the  pro- 
duction of  this  card  will  admit  to  the  Examination. 
The  candidate  will  be  known  to  the  Examiner  by 
this  number  only. 

Candidates  must  also  send  a written  certificate 
from  some  person  qualified  to  give  an  opinion,  to 
the  effect  that  they  have  a reasonable  chance  of 
passing.  Candidates  who  have  already  attended 
these  examinations  need  not  again  comply  with 
this  regulation,  but  must  state  the  fact. 

At  the  conclusion  of  the  Examination  of  can- 
didates for  the  First  or  Second  Class  Certificates, 
the  Examiner  will  record  the  result,  with  the 
marks  in  each  section,  on  the  back  of  the  card, 
and  hand  the  same  to  the  candidate.  The  exami- 
nation of  the  worked  papers  in  the  Honours 
Grade  will  necessitate  some  delay,  but  the  result 
of  this  Examination  will  be  conveyed  to  the 
candidates  in  due  course. 

The  Certificates  will  be  prepared  as  soon  as 
possible  after  the  Examinations,  and  can  be  had 
upon  application  at  the  House  of  the  Society 
of  Arts,  on  or  after  1st  March,  1881,  on  presenta- 
tion of  the  numbered  card.  Certificates  cannot  be 
forwarded. 

The  Council  will  provide  a grand  piano,  har- 
monium, and  an  organ.  Any  other  instruments 
must  be  brought  by  the  candidates.  The  services 
of  an  accompanyist  will  be  obtained  by  the  Society 
when  candidates  for  singing  are  to  be  examined; 
candidates  will,  however,  be  permitted  to  bring 
their  own  accompanyist. 

The  Examination  for  the  First  or  Second  Grade 
Certificates  will  occupy  about  a quarter  of  an 
hour.  Three  hours  and  a half  will  be  allowed  for 
the  Examination  for  Honours,  during  which  time 
the  candidates  will  have  to  undergo  the  viva-voce 
and  the  practical  examination. 

No  Certificate  will  be  granted  to  any  candidate 
for  Honours  who  does  not  obtain  a First  Class  in 


the  practical  portion  of  the  Examination,  either 
vocal  or  instrumental.  Candidates  holding  one 
of  such  Certificates,  obtained  in  a former  year, 
need  not  again  undergo  this  portion  of  the  Exami- 
nation, but  should  bring  their  Certificate  for  the 
Examiner’s  inspection.  In  such  cases  three  hours 
and  a quarter  only  will  be  allowed  to  the  candidate. 

The  Examination  of  each  candidate  will  be 
private ; no  one  but  the  Examiner  and  the 
accompanyist  being  present,  unless  it  be  a mem- 
ber of  the  Society  of  Arts’  Committee.  No  list 
of  candidates  will  be  published. 

Particulars  will  be  forwarded  on  application  to 
the  Secretary,  Society  of  Arts,  John-street, 
Adelphi.  No  names  can  be  received  after  24th 
Dec.,  1880. 


PROCEEDINGS  OF  THE  SOCIETY. 


FIFIH  ORDINAEY  MEETING. 

■Wednesday,  December  loth,  1880;  Prof.  John 
Tyndall,  LL.D.,  F.R.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Andrew,  Capt.  0.  W.,  286,  Kennington-park-road. 

S.E. 

Bayhes,  Samuel,  5,  Victoria-street,  Westminster,  S.W. 
Browne,  Miss  Annie  Leigh,  58,  Porchester-terrace,  W. 
Johore,  The  Maharaja  of,  Singapore. 

Keymer,  H.  J.  C.,  Marine-cottage,  Gorleston,  and 
Gorleston-docks,  Great  Yarmouth. 

Reid,  Arthur  G.,  M.D.,  24,  Montague -street,  W.C. 
Rigg,  Arthur,  71,  Warrington-crescent,  Maida-vale,  W. 
Taylor,  George  Noble,  3,  Clarendon-place,  Hyde-pk.,  W. 
Wiseman,  William  Percival,  Cumberland-house,  West 
Pennard,  Glastonbury. 

Wragge,  Clement  Bindley,  F.R.G.S.,  Farley,  near 
Cheadle,  Staffordshire,  and  Adelaide,  South  Australia, 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Begley,  Mrs.,  26,  St.  Peter’s -square,  Hammersmith, W. 
Fall,  Thomas,  9 and  10,  Baker-street,  Portman-sq.,  W. 
Fisher,  Thomas,  Church  Entry,  75,  Carter-lane,  E.C. 
Horsman,  Godfrey  Charles,  22,  King-street.  Portman- 
square,  W. 

Macauley,  Lieut. -Colonel  George  William,  43,  Craven- 
road,  W. 

Stubs,  Peter,  Statham-lodge,  Warrington. 

Symmons,  Edmund,  Eagle-house,  Hermon-hill,  Wood- 
ford. 

Walker,  Robert,  JP.,  Kidwells  park.  Maidenhead. 
Waterhouse,  SelDastian,  37,  Catherine  street,  Liverpool, 
and  Windham  Club,  S.W. 

Willans,  William  Henry,  23,  Holland-park,  W. 

The  paper  read  was  on — 

SIGNALLING  BY  MEANS  OF  SOUND. 
By  E.  Price-Edwards. 

In  a recent  trial  it  was  argued  that  the  trans- 
mission of  verbal  sounds,  f.e.,  of  the  sounds 
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produced  by  articulate  speech,  should  properly  be 
regarded  as  signalling,  but  in  connection  with 
the  observations  which  I shall  offer  to  you  this 
evening,  I prefer  to  accept  the  view  of  the  learned 
counsel  on  the  other  side,  and  to  avail  myself 
of  his  retort  to  the  effect  that,  although  my 
remarks  are  in  a sense  transmitted  to  distant 
hearers  in  this  room,  yet  it  would  be  an  obvious 
misapplication  of  terms  to  say  I was  signalling 
to  those  hearers.  I think  it  necessary  to  make 
this  preliminary  observation,  because  it  is  beyond 
my  purpose  on  this  occasion  to  deal  with 
those  methods  of  conveying  oral  sounds  which 
have  been  so  maryellously  developed  duiing  the 
last  few  years.  The  value  to  mankind  of  these 
astonishing  discoveries  cannot  yet  be  fully  appre- 
hended. We  are  evidently  on  the  threshold  of 
great  changes,  as  regards  means  of  carrying 
messages ; the  steam  locomotive,  the  penny  post, 
even  the  telegraph  system  itself,  are  threatened  by 
the  possibility  of  other  more  simple  and  direct 
methods  being  brought  into  practical  operation,  by 
means  of  the  telephone,  the  phonograph,  the 
microphone,  and  last,  but  by  no  means  least,  the 
photophone,  of  which  so  brilliant  a description  was 
.recently  given  in  this  room  by  its  talented  dis- 
coverer. 

But  these  are  not  the  instruments  which  minister 
to  the  practice  of  signalling,  in  the  sense  in  wliich 
I desire  to  place  it  before  you. 

A signal  is  defined  as  a sign  which  has  been 
agreed  upon  to  give  notice  of  some  occurrence, 
command,  or  warning,  to  a person  or  persons  at  a 
distance.  The  necessity  for  such  means  of  con- 
veying intimations  is  too  obvious  to  be  dwelt  upon. 
I need  hardly  recall  to  you  the  system  of  signalling 
"by  beacon  fires,  which  was  so  extensively  in  use  in 
early  days ; nor  need  I remind  you  that  those 
.crude  methods  of  ancient  times  have,  in  the  process 
of  time,  been  generally  superseded  by  simpler  and 
more  effective  means.  The  splendid  lighthouses 
on  our  coast,  which  convey  guiding  and  warning 
signals  to  the  mariner ; the  coloured  and  other 
lights  used  for  vessels  at  sea,  and  also  for  railway 
purposes ; flashing  signals,  employed  for  com- 
municating between  H.M.  ships  at  night,  and  for 
other  purposes,  are  all  suggestive  of  ancient  prac- 
tice, although  more  elaborate  and  perfect,  and 
jsuited  to  modern  requirements. 

Flags,  again,  have  for  centuries  been  used  as 
emblems  and  signals  for  the  conveyance  of 
messages  across  intervening  spaces.  For  military 
purposes  they  continue  to  be  used,  and  for  service 
at  sea  they  have  been  so  effectively  utilised  that 
there  now  exists  an  international  code,  generally 
adopted  by  all  maritime  nations,  which  permits 
conversation  to  be  carried  on  between  ships  of  all 
countries,  the  combinations  of  eighteen  flags  and 
three  pennants  being  the  signals  whereby  messages 
pass  between  mariners  who  do  not  even  under- 
stand each  other’s  language. 

The  semaphore  was  once  much  used  for  military 
signalling,  but  it  is  now  almost  entirely  employed 
in  connection  with  the  railway  service. 

For  storm  warnings,  drum  and  cone  shapes  are 
hoisted  at  prominent  points  on  the  coast,  to  indi- 
cate the  approach  of  bad  weather. 

And  I may  allude  to  the  valuable  invention  of 
the  heliograph,  or  sun-flashing  mirror,  which 
rendered  such  conspicuous  service  in  the  late  wars 


in  Afghanistan  and  South  Africa,  by  which  signals 
can  be  flashed  across  an  intervening  space  of  from 
50  to  100  miles. 

Finally,  signals  of  distress  are  made  on  board 
ship  by  the  firing  of  rockets,  and  by  flames  on 
the  deck. 

It  'svill  be  observed  that  the  examples  of  signalling 
to  which  I have  alluded  are  those  which  appeal  to 
the  sense  of  sight  only.  Signals,  being  intended 
for  human  purposes,  are,  of  course,  dependent 
upon  human  perceptions  for  their  comprehension. 
Sight,  as  we  have  seen,  is  made  available.  I do 
not  think  any  definite  system  has  been  developed 
by  which  signals  can  be  transmitted  through  the 
medium  of  taste  or  touch ; nor  has  science  yet  indi- 
cated any  method  of  utilising  the  sense  of  smell 
for  the  conveyance  of  definite  messages,  although, 
in  the  vicinity  of  foul  places  and  decomposing 
refuse,  odoriferous  signals  are  generally  wafted 
abroad,  plainly  indicating  the  presence  of  germ- 
laden gases,  and  silently  bidding  us  beware. 

But  the  necessity  for  transmitting  signals  has 
been  found  to  exist  at  times  when  sight  is 
unavailing,  and  then  the  sense  of  hearing  naturally 
suggested  itself  as  the  perception  which  should  be 
appealed  to. 

Thus  we  arrive  at  the  branch  of  the  subject 
which  I have  ventured  to  bring  under  the  notice 
of  the  members  of  the  Society  of  Arts  this  evening ; 
and  I think  it  proper  to  say,  that  in  preparing  this 
paper,  I have  sought  rather  to  make  it  a record  of 
facts  than  anything  like  a speculative  inquiry,  and 
have  encouraged  myself  to  hope  that  my  efforts 
may  possibly  be  the  means  of  bringing  to  bear 
u])on  the  subject  the  scientific  and  mechanical  in- 
telligence of  many,  in  such  an  audience  as  this, 
and  who  may  assist  in  the  valuable  work  of  develop- 
ing the  means  of  making  sound  signals  fulfil  their 
purposes  with  accuracy  and  precision. 

The  effective  employment  of  sound-signals  appears 
to  be  chiefly  dependent  upon  two  factors,  the  facili- 
ties offered  by  the  atmosphere  as  a vehicle  of  sound, 
and  the  human  capacity  for  hearing  and  dis- 
tinguishing sounds  of  different  characters.  It  will, 
perhaps,  be  convenient  to  regard  first  these  two 
points,  and  afterwards  to  deal  with  the  applica- 
tion of  sound  signalling  for  various  purposes,  and 
the  different  kinds  of  instruments  used  to  produce 
the  sounds. 

It  is  hardly  necessary,  before  such  an  audience  as 
this,  to  attempt  an  explanation  of  the  general  laws 
governing  the  propagation  of  sound  ; and,  in  the 
presence  of  so  eminent  an  authority  as  the  learned 
professor  who  has  so  highly  honoured  my  subject 
and  myself  by  presiding  this  evening,  to  do-  so 
would  show  some  temerity  on  my  part.  It  is, 
nevertheless,  necessary  for  me  to  put  before  you 
briefly  various  considerations  relating  to  sound 
transmission,  which  have  a direct  bearing  upon  the 
matter  in  hand,  but  it  is  only  proper  for  me  to 
observe  that  in  this  respect  I must  borrow  the 
thimder  of  your  learned  chairman,  and  place  before 
you  results  obtained  through  his  patient  investiga- 
tion, judicial  weighing  of  evidence  amid  conflicting 
theories,  and  unstinted  expenditure  of  time  and 
personal  comfort. 

The  atmosphere  is  the  vehicle  for  transmission  of 
sound  with  which  we  are  this  evening  concerned. 
Water  is  an  excellent  medium  for  sound  travelling, 
and  the  possibilities  which  have  from  time  to  time 
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been  suggested  in  regard  to  it,  require  only  the 
attention  of  inventive  genius  to  bring  them  within 
the  range  of  practical  reality  and  utility.  But  as 
at  present  the  atmosphere  is  the  only  medium 
which  is  practically  available  for  the  transmission 
of  sound  signals,  it  becomes  important  to  know 
whether  some  conditions  are  more  favourable  than 
others  for  its  passage. 

It  is  evident  that  there  are  various  influences 
which  may  be  supposed,  in  one  way  or  another,  to 
affect  the  transmission  of  sound.  Wind  has  always 
been  known  as  a most  powerful  agent  in  intercept- 
ing and  even  diverting  it.  Fog,  snow,  and  rain, 
have  also  been  regarded  by  many  as  serious 
obstructions,  while  it  has  long  been  popularly 
considered  that  a bright,  warm,  sunshiny  day, 
with  little  or  no  wind,  was  exceptionally  favour- 
able for  the  travelling  of  sound.  These  views,  it 
may  be  said,  have  grown  up  as  the  result  of 
general  expectation  rather  than  of  scientific  obser- 
vation; but  the  development  of  signalling  by 
means  of  sound  has  necessitated  a more  exact 
inquiry,  than  has  hitherto  been  made,  into  the 
general  subject  of  sound  transmission,  and  the 
result  has  been  that  some  of  the  old  theories 
have  been  considerably  shaken,  if  not  overthrown, 
while  new  ones  have  been  set  up. 

In  the  years  1873  and  1874,  an  investigation 
was  carried  out,  at  the  instance  of  the  Trinity 
House,  with  the  object  of  obtaining  some  definite 
information  as  to  the  relative  merits  of  sound- 
producing  instruments,  and  also  of  ascertaining 
how  the  propagation  of  sound  was  affected  by 
different  meteorological  phenomena.  Professor 
Tyndall,  as  the  scientific  adviser  of  the  Trinity 
House,  conducted  the  investigation,  aided  by  a 
Committee  of  the  Elder  Brethren,  and  some 
officers  of  the  Corporation.  The  experiments 
were  extended  over  a lengthened  period,  observa- 
tions being  made  in  all  conditions  of  weather, 
and  repeated  over  and  over  again,  in  order  to 
eliminate  error ; and  the  information  gained 
thereby  is  of  the  highest  interest  and  importance. 

The  results  are  stated  at  length  in  the  third 
edition  of  Dr.  Tyndall’s  book  on  “ Sound,”  but 
may  be  popularly  summarised  as  follows  : — That 
neither  rain,  hail,  snow,  or  fog,  has  any  sensible 
power  to  obstruct  sound.  From  this  it  is  most 
satisfactory  to  know  that,  at  those  times  when  a 
sound  signal  might  especially  be  of  service,  the 
sound  is  not  likely  to  be  obstructed  in  its  passage. 
That’  the  real  obstructors  of  sound  are — first,  the 
wind  ; and,  secondly,  what  Dr.  Tyndall  has  named 
acoustic  clouds.  These  clouds  have  nothing  to 
do  with  ordinary  clouds,  fogs,  or  haze,  and  may 
arise  from  air  currents  differently  heated,  or  from 
air  currents  differently  saturated  with  vapour,  and 
they  often  exist  on  days  when  the  atmosphere  is 
in  a very  transparent  condition.  The  obstruction 
is  caused  by  the  sound,  intercepted  by  the  acoustic 
clouds,  being  wasted  by  repeated  reflections.  In 
short,  it  is  now  established  that  a bright  clear 
day  is  not  necessarily  the  best  for  hearing  distant 
sounds,  and  that  on  a day  of  dense  fog  it  is  more 
than  probable  that  no  obstruction  is  offered  to  the 
passage  of  sounds. 

I must  not  omit  to  mention  that  experiments  of 
an  elaborate  nature,  in  respect  to  the  propagation 
of  sound  in  the  atmosphere,  have  also  been  made 
under  the  auspices  of  the  United  States  Lighthouse 


Board,  with  results  mainly  corroborating  those 
obtained  in  the  Trinity  House  trials.  In  one 
respect,  however,  the  late  Professor  Henry,  who 
was  at  the  time  Chairman  of  the  United  States 
Lighthouse  Board,  differed  from  Dr.  Tyndall,  viz., 
in  regard  to  the  theory  of  acoustic  clouds,  and 
their  resultant  aerial  echoes.  Professor  Henry’s 
explanation  of  the  obstruction  of  sound  in  clear 
weather,  and  the  echoes,  is  founded  upon  the 
asserted  existence  of  upper  and  lo\ver  currents  of 
air,  the  tilting  up  of  the  sound  wave,  and  the  re- 
flection of  the  sound  from  the  surface  of  the  sea, 
or  the  crests  of  the  waves.  From  this  last  ex- 
planation, Professor  Henry  seems  to  have  receded 
before  his  death.  Into  the  details  of  this  purely 
scientific  controversy,  it  is  not  necessary  to  enter ; 
but  it  may  be  stated,  as  a mattn'  of  fact,  that  the 
observations  at  the  South  Foreland,  and  the  ex- 
planations given  of  them  by  Professor  Tyndall, 
have  been,  one  and  all,  illustrated  and  confirmed 
by  strict  experiment. 

One  other  point  may  appropriately  be  alluded  to 
here,  viz. — as  to  the  nature  of  the  sound  which  is 
most  readily  propagated  through  the  air,  and 
which,  therefore,  is  most  effective  for  signalling 
purposes.  It  appears  that  what  Mr.  Alexander 
Beazeley  (who  very  ably  treated  this  subject  of 
coast  fog-signals  some  years  ago)  has  termed 
“ effective  sound  range,”  is  made  up  of  two  factors, 
viz.,  intensity  and  pitch.  It  is  tolerably  well 
established  that  initial  intensity  is  the  first  thing 
needful,  and  initial  intensity  depends  upon  the 
actual  force  employed  in  creating  the  sound  waves^ 
With  suitable  apparatus,  and  an  effective  applica- 
tion of  very  high  power,  there  is  little  doubt  that 
sounds  of  overpowering  loudness  may  be  pro- 
duced. But  the  effective  range  of  sound  appears- 
to  be  also  controlled  by  its  musical  jjitch.  The- 
short  waves  of  a very  shrill  or  high-pitched  sound 
may  appear  extremely  powerful  and  effective  to 
observers  in  the  immediate  vicinity,  but  their 
energy  seems  to  be  quickly  dissipated,  and  the 
sound  fads  to  be  appreciated  effectively  at  a 
distance.  Again,  the  long  undulations  of  a very 
low-pitched  sound  do  not  apparently  often  reach 
great  distances.  It  may  be  that  this  kind  of  move- 
ment is  more  readily  acted  upon  by  opposing 
influences,  such  as  reflection  or  diversion.  But,  for 
practical  purposes,  it  seems  that  the  pitch  best 
adapted  for  signalling  lies  about  the  middle  of  the- 
scale  of  sound.  With  sound,  as  with  light,  there- 
are  wave  motions  above  the  highest  pitch  intelli- 
gible to  the  human  ear,  and  below  the  lowest 
sound  audible,  and  it  may  be,  that  the  nearer 
sounds  approach  the  limits  of  human  apprehen- 
sion, so  they  tend  to  become  less  appreciable. 
In  addition  to  this,  it  has  been  found  that  the- 
atmosphere  exercises  a selective  influence,  and, 
within  certain  limits,  will,  under  some  conditions, 
favour  the  transmission  of  the  shorter  waves,  or 
high-pitched  note  ; while,  at  another  time,  it  may 
be  found  that  the  longer  waves  of  a low-pitched 
note  have  the  advantage. 

Speaking  generally,  the  range  of  sound  seems 
to  be  attended  with  much  uncertainty.  It  is 
popularly  supposed  that  if  a sound,  at  any  one 
time,  is  heard  ten  or  fifteen  miles,  it  must  neces- 
sarily be  am  exceedingly  powerful  sound.  Now, 
this  does  not  follow  as  a matter  of  course.  The 
variability  of  the  atmosphere  will  throw  out  any 
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I calculation  made  upon  such  an  hypothesis.  In  th® 
I experiments  at  South  Foreland,  in  calm,  clear 
weather,  one  of  the  instruments  was,  on  a certain 
I day,  heard  at  a distance  of  16^  miles,  but  on 
I another  day,  with  apparently  identical  weather, 
||  the  same  instrument  was  heard  at  only  2^  miles 
H distance.  Obviously,  it  is  no  satisfactory  test  of  a 
li  good  signal  that  on  one  occasion  it  had  a great 
l|  range — sounds  comparatively  small  and  Aveak  have 
, at  times  been  au^ble  at  long  distances — and, 
' therefore,  I need  not  trouble  you  now  with 
, instances  of  this  kind.  The  true  test  of  a sound 
signal  appears  to  be  that  it  shall,  under  all  con- 
ditions of  weather,  be  uniformly  effective  at  a 
short  distance — say  two  miles. 

I referred  just  now  to  what,  perhaps,  I may 
speak  of  as  the  sound  spectrum,  and  to  the  limits 
of  human  capacity  in  regard  to  hearing  sounds. 
Now,  with  the  development  of  signalling  by  means 
of  sound,  I am  not  sure  that  the  human  capacity 
for  hearing  and  distinguishing  sounds  of  different 
kinds  has  received  the  consideration  which  it  merits. 
Let  it  be  granted  that  you  have  instruments  capable 
of  producing  sounds  of  great  power ; let  it  also  be 
granted  that  the  signals  appear  to  be  distinctive 
and  easy  of  comprehension,  you  will,  I fear,  still 
find  very  many  people  in  the  world  incapable  of 
availing[themselves  of  such  signals,  either  by  reason 
of  whole  or  partial  deafness,  or  inability  to  appre- 
ciate differences  in  sounds.  Now,  the  question 
almost  naturally  asserts  itself,  cannot  something 
be  done  to  assist  the  ear,  or,  at  any  rate,  the  per- 
ception of  sounds  in  the  air.  This  seems  to  be  the 
complementary  side  of  the  general  question,  to 
which  but  little  attention  has  been  given.  In  re- 
gard to  visibihty,  you  have  telescopes  and  binocular 
glasses,  by  means  of  which  a distant  object  can  be 
brought  more  plainly  into  view.  But  nothing  of 
any  real  value  has  been  done  to  assist  the 
hearing.  The  old-fashioned  ear-trumpet  for  deaf 
people  is  little,  if  at  all,  improved.  Some  years 
ago,  an  effort  was  made  in  this  dhection  by  a 
gentleman  from  Glasgow,  who  devised  what 
he  termed  a phonoscope.  This  instrument 
consisted  of  a sort  of  metal  helmet  for  the 
head,  with  an  opening  like  the  bent  cowl  of  a 
chimney,  which  could  be  directed  towards  any 
point  required.  This  cowl  was  supposed  to  act  as 
a sort  of  ingatherer  of  sounds,  which  were  con- 
veyed to  the  ears  by  two  small  tube®,  each  termi- 
nating in  a button,  intended  to  go  just  inside  the 
ear.  The  faults  of  this  apparatus  were,  first,  its 
cumbrousness,  and,  secondly,  the  remarkable  way 
in  which  all  the  ordinary  small  noises  around 
were  collected  and  magnified  into  large  ones, 
which,  combined  with  other  sounds  hitherto 
imheard,  created  a general  uproar  in  the  ears. 
The  object  this  gentleman  had  in  view  deserved 
greater  success  than  it  obtained.  He  wished  to 
assist  the  mariner  in  picking  up  and  locating  a 
distant  sound ; and,  although  his  apparatus  acted 
80  well  that  it  picked  up  noises  of  all  kinds,  and 
somewhat  bewildered  the  sense  of  audition,  yet  I 
venture  to  say  that  if  any  one  were  to  accomplish 
successfully  what  this  gentleman  so  perseveringly 
attempted,  a very  great  public  benefit  would  be 
brought  about.  I do  not  mean  to  convey  that 
what  is  specially  wanted  is  an  improved  ear- 
trumpet  for  deaf  persons,  but,  rather,  an  instru- 
ment intended  to  aid  people  with  fair  hearing. 


or  to  render  sounds,  in  some  way,  more  easily 
perceptible.  The  late  Professor  Henry,  of  Washing- 
ton, in  carrying  out  his  experiments,  devised 
what  he  termed  an  artificial  ear,  by  which 
the  relative  power  of  different  sounds  could  be 
determined  at  short  distances.  This  instrument 
consisted  of  an  arrangement  by  which  sand,  on  a 
stretched  membrane,  assumed  certain  definite  forms, 
or  was  more  or  less  agitated,  in  response  to  different 
sounds.  As  a phonometer,  at  short  distances,  this 
instrument  appears  to  have  been  fairly  effective, 
but  it  does  not  meet  the  want  which  appears  to  me 
to  exist.  With  the  growing  use  of  sound  for  various 
purposes,  there  is  scope  for  inventive  genius  to  pro- 
duce a phonoscope,  which  shall  be  capable  of  assist- 
ing the  listening  ear  in  a manner  analogous  to 
that  by  which  a telescope  aids  the  seeing  eye. 

The  following  is  a general  statement  of  the  chief 
purposes  for  Avhich  sound  signals  of  different  kinds 
are  in  practical  operation  : — 

1.  Railways. — Whistles  of  locomotives,  and  ex- 
plosives as  fog  signals. 

2.  At  Sea. — For  merchant  ships,  the  inter- 
national regulations  for  preventing  collisions  at 
sea  prescribe,  as  a compulsory  requirement,  that  in 
fog,  mist,  or  falling  snow,  whether  by  day  or 
night,  the  signals  described  as  follows,  shall  be 
used ; — 

(a.)  A steamship,  under  way,  shall  make,  with 
her  steam  whistle,  or  other  steam  sound-signal,  at 
intervals  of  not  more  than  two  minutes,  a pro- 
longed blast. 

{h.)  A sailing  ship,  under  way,  shall  make,  with 
her  fog-horn,  at  intervals  of  not  more  than  two 
minutes,  when  on  the  starboard  tack,  one  blast ; 
when  on  the  port  tack,  two  blasts  in  succession ; 
and  when  with  the  wind  abaft  the  beam,  three 
blasts  in  succession. 

(c.)  A steamship  and  a sailing  ship,  when  not 
under  way,  shall,  at  intervals  of  not  more  than 
two  minutes,  ring  the  bell. 

And,  as  an  optional  proceeding,  that  a steam- 
ship, under  way,  may  indicate  her  course  to 
any  other  ship  which  she  has  in  sight,  by  the 
following  signals  on  her  steam  whistle,  viz., 
one  short  blast  to  mean,  “ I am  directing 
my  course  to  starboard.”  Two  short  blasts  to 
mean,  “I  am  directing  my  course  to  port.” 
Three  short  blasts  to  mean,  “ I am  going  full 
speed  astern.”  A gun  fired  at  intervals  of  about 
a minute  is  one  of  the  authorised  signals  of 
distress  at  sea.  In  the  Eoyal  Navy  the  above  regu- 
lations are  also  in  force,  but,  in  addition.  Captain  - 
Colomb’s  system  of  sound- signalling  is  employed 
in  fog,  for  the  purpose  of  communicating  between 
H.M.  ships.  Guns  were  formerly  in  use  as  fog.' 
signals,  but  are  seldom  if  ever  employed  now. 

3.  The  Army. — The  only  sound  signals  syste- 
matically employed  appear  to  be  those  made  with 
the  bugle. 

4.  Coast  Fog  Signals. — By  far  the  most  import- 
ant development  of  sound  signals  is  in  connection 
with  the  hghthouse  and  coast-marking  service. 
The  most  powerful  lights  are  unavailing  at  night 
if  enshrouded  with  fog,  and,  by  day,  buoys, 
beacons,  and  other  marks  and  signs  of  the  sea, 
are  then  rendered  useless.  The  necessity  for 
sound  signals  to  do  duty  at  such  times  for  the 
obscured  lights  and  hidden  sea-marks,  has  brought 


68 


JofTHNAL  OF  THE  SOCIETY  OF  AETS,  December  17,  1880. 


about  the  development  of  a system  of  coast  fog 
signals,  in  which  development,  so  far  as  the 
English  coast  is  concerned,  the  Corporation  which 
I have  the  honour  to  serve,  aided  by  your  dis- 
tinguished chairman,  Mr.  James  K.  Douglass,  the 
Trinity  House  engineer,  and  others,  have  had  a 
large  share.  The  Commissioners  for  Lighthouses 
in  Scotland  and  Ireland,  aided  by  their  respective 
engineers,  have  also  taken  vigorous  measures  for 
guarding  their  coasts  with  fog  signals  when  neces- 
sary. It  is  proper,  however,  to  observe  that  the 
lighthouse  authorities  in  the  United  States  took  up 
the  matter  practically  before  it  engaged  much  con- 
sideration in  this  country,  owing  to  the  east  coast  of 
America  being  in  an  exceptional  degree  liable  to  the 
visitation  of  fog,  by  which  the  coasting  traffic  was 
seriously  inconvenienced ; and  the  necessity  arose  for 
something  to  be  done  whereby  the  difficulty  might 
be  obviated.  The  ready  genius  of  the  eountry  was 
not  long  in  coming  to  conclusions,  and  although 
some  kinds  of  sound  signals,  such  as  bells,  gongs, 
&c.,  were  employed  in  Europe,  the  Americans  first 
brought  into  use  Brobdignagian  trumpets,  whistles, 
&c.,  to  which  I shall  refer  in  due  course. 

We  will  now  pass  on  to  consider  the  different 
kinds  of  instruments  employed  in  connection  with 
the  various  purposes  to  which  I have  referred. 

Bells. — Bells,  from  the  earliest  times,  have  been 
employed  to  convey  intimations  by  means  of  sound. 
Their  chief  uses  in  olden  times  have  been  summed 
up  in  the  following  : — 

“ Laudo  Deum  verum,  plebem  voco,  congrego  clerum, 
Defunctos  ploro,  pestem  fugo,  festa  decoro.” 

In  these  days  churches  have  not  a monopoly  in 
regard  to  the  use  of  bells.  The  town-crier,  the 
muffin-seller,  the  railway-porter,  and  many  others 
signalise  themselves  by  the  ringing  of  bells.  With 
these,  however,  we  are  not  concerned,  unless  we 
may  express  an  opinion  that  in  some  of  these  cases 
it  would  be  an  addition  to  the  public  comfort  if 
they  were  suppressed. 

The  present  regulations  for  preventing  collisions 
at  sea  require  lhat,  in  fog,  mist,  or  falling  snow, 
“ a steam-ship  and  a sailing-ship,  when  not  under 
way,  shall,  at  intervals  of  not  more  than  two 
minutes,  ring  the  bell.”  These  regulations  are 
international,  but  the  Turkish  Government  have 
objected  to  the  use  of  bells  as  fog  signals  on  board 
Turkish  vessels,  on  the  ground  that  it  is  against 
their  religion  to  use  bells  on  board  ship;  and, 
therefore,  in  all  cases  where  the  regulations  require 
a bell  to  be  used,  a drum  will  be  substituted  on 
board  Turkish  vessels. 

As  warning  signals,  bells  have  been  employed 
from  a very  early  date.  It  is  impovssible  to  say 
when,  or  where,  the  first  bell  was  put  up  to  assist 
mariners ; but  we  may  quote  the  often-narrated 
tradition,  handed  down  by  an  old  writer,  respect- 
ing  the  Bell  Bock  : — 

‘ ‘ By  east  of  the  Isle  of  May,  twelve  miles  from  all 
land,  in  the  German  Ocean,  lyes  a great  hidden  rock, 
called  Inch  Cape,  very  dangerous  for  navigators,  because 
it  overflowed  every  tide.  It  is  reported  in  old  times 
upon  the  saide  rock  there  was  a bell,  fixed  upon  a tree 
or  timber,  which  rang  continually,  being  moved  by  the 
sea.  giving  notice  to  the  saylers  of  the  danger.  This 
bell,  or  clocke,  was  put  there  and  maintained  by  the 
Abbot  of  Aberbrothock ; and,  being  taken  down  by  a 
sea  pirate,  a yeare  thereafter  he  perished  upon  the  same 
rock,  with  ship  and  goodes,  in  the  righteous  judgment 
of  God.” 


The  story,  it  is  true,  is  only  supported  by  tradi- 
tion, but  it  serves  to  show  that  the  notion  of  mark- 
ing a hidden  danger  by  a sounding  bell  was 
certainly  in  existence— if  not  practically  applied — 
at  a very  early  period.  We  know  it  was  practically 
applied  at  Poolbeg,  in  Ireland,  in  1811,  and  at  the 
Bell  Eock,  in  Scotland,  in  1812  ; and  we  also  know 
that,  up  to  the  year  1860,  bells  were  established, 
to  be  sounded  in  foggy  weather,  at  many  other 
lighthouses  on  the  coasts  of  Great  Britain  and 
Ireland,  and  of  France,  the  United  States,  and  other 
countries,  many  of  which  continue  to  be  sounded 
at  the  present  day.  These  bells  vary  in  weight 


fromSewt.  to  45cwt.,  and  are  generally  struck 
by  means  of  clockwork.  In  no  case  does  the  bell 
itself  move,  the  clapper,  or  clappers,  alone  being 
actuated  by  the  machinery.  It  is  well  known  that 
the  sound  of  a bell  is  curiously  fluctuating.  In 
the  open  country  or  at  sea,  in  the  neighbourhood 
of  church  bells,  the  sound  may  be  heard  Using  and 
falling,  the  peal  swelling  out  as  if  close  at  hand — 
now  fading  into  the  thinnest  sound,  as  if  retreating 
far,  far  away.  These  effects  are  familiar  to  most 
people,  and  in  themselves  are  really  beautiful ; but 
they  come  into  play  injuriously  when  the  sound 
is  wanted  to  be  evenly  distributed  over  a certain 
area.  The  truth  probably  is,  that  the  vibrations 
from  the  largest  bell  are  not  of  sufficient  in- 
tensity to  yield  a sound  capable  of  overcoming 
opposing  influences,  even  of  a slight^  nature. 
The  sound  produced  in  the  immediate  vicinity  of 
the  beU  seems,  no  doubt,  exceedingly  powerful, 
the  greatest  energy  of  vibration  being  there 
exerted;  but,  at  moderately  long  distances,  this 
apparent  energy  is  dissipated,  and  the  bell  ceases 
to  be  of  use.  It  will  be  easily  understood  that 
little  dependence  can  be  placed  upon  bells  as  trust- 
worthy sound  signals  for  long  distances.  The 
effective  sound  range  of  the  largest  bell  is  at  all 
times  very  doubtful ; the  wind  may  carry  it  to  a 
distance  even  of  10  or  12  miles,  but  against  the 
wind  it  may  be  inaudible  at  less  than  a quarter  of 
a mile. 


In  one  form  the  bell  continues  to  be  serviceably 
employed,  viz.,  when  fixed  on  the  top  of  a large 
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buoy,  witli  four  banging  clappers  around  the  out- 
side of  the  bell,  which  alternately  strike  the  bell 
as  the  buoy  is  moved  from  side  to  side  by  the 
j action  of  the  waves.  An  incessant  tolling  is  thus 
I kept  up ; and  at  night,  or  in  foggy  weather,  the 
' signal  is  most  useful  to  mark  the  turning  points  at 
: the  entrances  to  important  ports,  and  at  other 
I places  where  the  navigation  is  intricate,  or  to  mark 
I isolated  dangers.  The  number  of  bell  buoys  round 
the  British  coast  is  considerable. 

I Gongs. — The  next  kind  of  sound-producer  we 
I have  to  notice  is  the  gong.  To  most  of  us,  pro- 
bably, the  gong  ha,s  an  inviting  sound,  that  is,  as 
used  for  signalling  purposes  in  our  households. 
This  instrument  has  been  appropriated  for  use  on 
board  the  light- vessels  round  the  coasts,  owing, 
probably,  to  its  peculiar  distinctive  sound.  The 
gongs  used  in  the  Trinity  House  service  are  about 
two  feet  in  diameter,  of  Chinese  make,  and  cost 


about  £4  each.  They  are  struck  with  a stick 
with  a padded  head,  the  strokes  being  very 
short,  and  delivered  in  quick  succession,  so  as 
to  bring  up  the  gong  into  a vigorous  state  of 
vibration.  The  sound  is  undoubtedly  distinctive, 
and  serviceable  at  very  short  distances  ; but,  like 
the  sound  of  a bell,  is  soon  dissipated  after  leaving 
the  immediate  vicinity  of  the  instrument.  Passing 
vessels  may  approach  nearer  to  a lightship  than 
to  a rocky  coast  marked  by  a lighthouse ; there- 
fore, a sound  with  only  a short  range  may  often- 
times be  of  great  service.  In  many  lightships, 
however,  the  gong  as  a fog-signal  is  now  super- 
seded by  instruments  of  very  much  greater  power. 

Guns  and  Explosive  Signals. — Guns  are  used  for 
various  purposes  in  connection  with  signalling. 
“The  minute  gun  at  sea,”  indicates  that  some 
vessel  is  in  distress,  and  that  assistance  is  required. 
This  is  one  of  the  authorised  distress  signals.  On 
board  H.M.  ships,  guns  have  been  employed  for 
signalling  in  foggy  weather,  in  accordance  with  an 
arranged  code;  and  for  salutes  and  other  announce- 
ments, they  are  used  at  military  depots  and  else- 
where. But  their  chief  service  has  been  as  warning 
signals  on  headlands  and  dangerous  points  on  a 
coast,  to  assist  the  mariner  in  foggy  weather.  The 
necessity  for  distinctiveness  in  the  use  of  sound 
signals,  and  the  loudness  of  the  report  yielded  by 
the  discharge  of  cannon,  led  to  the  adoption  of  this 
form  of  sound  producer. 

There  is  no  doubt  that  these  gun  signals  have 
been  of  the  greatest  value.  Many  and  many  a 
time  the  warning  gun  has  been  heard  by  the 
bewildered  seaman  in  time  to  enable  him  to  alter 
his  course,  and  probably  save  his  vessel.  Formerly 
the  guns  were  fired  every  fifteen  minutes,  but 
recently  the  interval  has  been  altered  to  ten 
minutes.  It  would  be  difihcult  for  two  men  to 


clean,  load,  and  fire,  for  a lengthened  period — say 
even  twelve  hours — with  less  intervals  than  ten 
minutes  between  each  discharge. 

The  piece  of  ordnance  ordinarily  emjjloyed  was 
the  old  long  18-pounder,  with  a 3-lb.  charge  of 
powder ; but  in  the  Trinity  House  experiments  at 
the  South  Foreland,  it  was  found  that  a short 
gun,  the  24-lb  howitzer,  gave  a better  sound  than 
the  long  18-pounder. 

Professor  Tyndall  thus  sums  up  his  opinion  of 
the  gun  as  a fog  signal : — 

“ The  duration  of  the  sound  is  so  short,  that,  unless 
the  observer  is  prepared  beforehand,  the  sound,  through 
lack  of  attention,  rather  than  through  its  own  power- 
lessness, is  Liable  to  be  unheard.  Its  liability  to  be 
quenched  by  a local  sound  is  so  great,  that  it  is  some- 
times obliterated  by  a puff  of  wind  taking  possession  of 
the  ears  at  the  time  of  its  arrival.  Its  liability  to  be 
quenched  by  an  opposing  wind,  so  as  to  be  practically 
useless  at  a very  short  distance  to  windward,  is  very 
remarkable.” 

Professor  Tyndall  continues: — “Still,  notwith- 
standing these  drawbacks,  I think  the  gun  is 
entitled  to  rank  as  a first-class  signal.” 

In  1874-76,  some  experiments  were  made  at 
Woolwich  Arsenal,  with  the  view  of  reducing  the 
labour  of  firing,  so  as  to  enable  two  men  to  fire  at 
more  frequent  intervals,  and  also  to  produce,  if 
possible,  a more  effective  report  than  had  been 
obtained  by  discharges  from  guns  of  ordinary 
pattern.  Colonel  Eardley  Maitland,  of  the  Royal 
Gun  Factories,  Woolwich  Arsenal,  devised  a form 
of  gun,  breechloading,  with  six  chambers,  similar, 
in  some  respects,  to  a revolver,  and  with  a paraboli<s 
mouthpiece  fitted  to  the  muzzle.  The  experiments 
gave  promise  that  this  fog  signal  gun  would  prove 


a success,  and  ultimately  it  was  conveyed  to 
the  North  Stack,  near  Holyhead,  in  order 
that  it  might  have  a practical  trial.  To  reach 
the  station,  it  was  necessary  to  cross  very  bad 
mountain  roads,  and  the  gun  received  a severe 
jolting,  and  probably  jarring,  for  it  broke  down 
shortly  after  being  used.  No  further  attempt 
was  subsequently  made  to  repair  the  damaged  gun, 
nor  to  manufacture  another,  owing  to  the  attention 
of  the  Trinity  House  being  then  diverted  to 
gun-cotton  as  an  explosive  sound- producer.  It 
should  also  be  mentioned  that,  in  the  trials  at 
Woolwich,  one  experiment  was  devoted  to  testing 
the  comparative  advantages  of  the  various  kinds 
of  service  powder  for  noise-making  purposes.  The 
powders  tested  were — (1),  F.  G.  (fine  grain);  (2), 
L.  G.  (large  grain) ; (3),  R.  L.  G.  (rifle  large  grain); 
and  (4),  P.  (pebble).  In  point  of  effectiveness  in 
sound-producing,  th.e  result  of  the  trial  placed  the 
powders  exactly  in  the  order  in  which  I named 
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them ; the  fine  grain,  or  most  rapidly  burning 
powder,  giving  indisputably  the  loudest  sound  ; 
while  the  report  of  the  slowly  burning  pebble 
powder  was  the  weakest  of  all.  The  80  and  100 
ton  guns,  fired  with  charges  of  300  and  400  lbs.  of 
pebble  powder,  donotmake  anything  like  so  terrible 
a noise  as  the  enormous  charge  would  lead  one  to 
expect.  The  sound  seems  to  lack  intensity ; and, 
in  comparison  with  the  sharp  smack  of  the  detona- 
tion of  gun-cotton,  or  of  a much  smaller  charge  of 
more  rapidly  burning  powder,  appears  to  be  more 
of  a prolonged  and  somewhat  soft  roar. 

While  upon  the  subject  of  guns,  I must  not  omit 
to  refer  to  the  very  ingenious  invention  of  the  gas 
gun  by  Mr.  J.  E.  Wigham,  of  Dublin,  the  advan- 
tages claimed  for  which  are  that,  where  a supply  of 
gas  is  available,  the  apparatus  is  very  easily 
applied,  and  that  the  gun  can  be  loaded  and 
fired  at  a considerable  distance  from  the  point  of 
explosion.  The  gun  consists  merely  of  a tube 
about  18  inches  bore  and  12  feet  long,  placed  at  the 
point  where  the  signal  is  required  to  be  made,  and 
connected  with  a gas  main  or  gas-holder,  by  iron 
piping.  The  gun  is  loaded  with  an  explosive  mix- 
ture of  gas  and  atmospheric  air,  by  turning  on  a 
cock  simply,  and  is  fired  by  a light  applied  by  percus- 
sion or  otherwise  to  the  shore  end  of  the  tube,  the 
explosion  taking  place  at  the  mouth  of  the  gun 
almost  immediately.  Mr.  Wigham  states  that  a 
gas  gun  may  be  fixed  at  the  water’s  edge,  or  on  a 
rock  in  the  sea,  at  half  a mile  from  the  loading  and 
firing  station.  The  idea,  which  is  certainly  one 
of  originality,  was  conceived  by  Mr.  Wigham 
when  he  was  engaged  in  connection  with  the 
application  of  gas  to  the  lighthouse  at  Howth 
Bailey,  and  his  experiments  at  that  station  have 
met  with  a very  encouraging  amount  of  success, 
but  the  system  is  not  yet  in  practical  operation  as 
a fog  signal. 

In  1874,  the  Trinity  House  obtained  the  consent 
•of  the  War  Department  to  some  experiments  being 
made  at  the  Eoyal  Arsenal,  with  the  object  of 
-ascertaining  the  value  of  the  sound  produced  by  the 
explosion  of  varying  quantities  of  gun-cotton.  The 
■explosion  of  gun-cotton  takes  place  so  instantane- 
ously, that  an  exceedingly  sudden  and  sharp  blow  is 
given  to  the  surrounding  air,  whereby  a sound  wave 
•of  great  initial  intensity  is  generated.  A number  of 
comparative  trials  were  made  at  Woolwich  and  else- 
where, in  which  the  superiority  of  gun-cotton  over 
gunpowder  was  incontestably  demonstrated.  It 
was  found  that  charges  of  gun-cotton,  however 
fired,  yielded  reports  louder  at  all  ranges  than 
equal  charges  of  gunpowder;  and  further  experi- 
ments proved  that  the  detonation  of  half  a-pound 
of  gun-cotton  gave  a result  at  least  equal  to  that 
produced  by  the  firing  of  a 3-lb.  charge  of  gun- 
powder. During  these  experiments,  the  various 
charges  of  gun-cotton  had  been  merely  suspended 
from  a horizontal  bar,  or  in  the  focus  of  a large 
parabolic  refiector,  and  fired  by  means  of  elec- 
tricity. To  explode  gun-cotton,  it  is  necessary  to 
employ  a detonator,  consisting  of  a small  cylindrical 
copper  case,  resembling  anelongatedpercussion  cap, 
containing  a certain  quantity  of  fulminate  of  mer- 
cury. This  detonator  is  inserted  in  the  heart  of 
he  portion  of  gun-cotton  to  be  exploded,  and  an 
attachment  is  then  made  with  one  wire,  connected 
with  a small  electric  machine,  and  with  another 
attached  to  a conducting-plate  embedded  in  the 


earth.  On  turning  the  handle  of  the  machine,  a 
current  is  induced  sufficiently  strong  to  generate  a 
spark  at  the  connection  of  the  wires  with  the  de- 
tonator, which,  coming  in  contact  with  the  ful- 
minate of  mercury,  immediately  explodes  it,  and 
instantaneously  the  explosion  is  communicated  to 
the  gun-cotton.  If  gun-cotton  in  a wet  state  is 
used,  it  is  necessary  to  have  a small  plug  or  primer 
of  gun-cotton,  into  which  the  detonator  is  inserted. 
Four  processes  then  take  place,  viz.  : — 1.  Genera- 
tion of  electric  spark.  2.  Ignition  of  detonator. 
3.  Communication  of  explosion  to  dry  primer.  4. 
Communication  of  explosion  of  dry  j)rimer  to  the 
wet  portion.  The  entire  operation  is,  however, 
perceptible  to  the  human  sense  as  one  explosion 
only.  It  will  be  readily  understood  that  to  dis- 
charge gun-cotton  in  this  way  entailed  some  little 
expenditure  of  time  and  trouble,  and  might  prove 
inconvenient,  if  required  to  be  repeated  every  ten 
minutes  for  many  hours  during  fog. 

But  it  being  clearly  demonstrated  that  the  ex- 
plosion of  gun-cotton  gave  a very  effective  sound, 
a project  emanated  from  the  Deputy-Master  of 
the  Trinity  House  (Admiral  Sir  Richard  Collinson, 
K.C.B.),  for  making  a rocket  serviceable  for  carry- 
ing a charge  of  gun-cotton  up  to  a certain  height, 
and  then  causing  it  to  explode.  This  project  was, 
with  the  aid  of  Mr.  Brock,  the  well-known  pyro- 
technist, and,  subsequently,  Mr.  Mackie,  and  the 
officers  of  the  Woolwich  Arsenal,  after  numerous 
experiments,  made  a practical  success  ; and  now, 
at  five  stations  on  our  coasts,  we  have  sound 
rockets,  either  substituted  for  guns  previously  used, 
or  estabhshed  de  novo  for  signalliug  in  foggy 
weather. 

The  following  description  of  the  rocket  now  used 


is  given  in  the  instructions  issued  to  the  fog  signal  | 
attendants  at  Flamborough-head,  where  sound  j 
rockets  have  been  in  use  since  January,  1878.  The 
explosive  used  is  a slight  modification  of  gun-  ^ 
cotton,  called  tonite,  winch  is  said  to  be  cheaper 
than  ordinary  gun-cotton,  and  as  effective  for  pro- 
ducing a loud  report. 
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I Desceeption  op  Eoceets. — For  purposes  of  safety, 
the  rocket  is  supplied,  aud  is  to  be  kept,  in  three  parts, 
^dz.: — 

I (1.)  The  Rocket. — This  is  a case  charged  with  the 
ordinarj'  rocket  composition,  and  is  intended  merely  to 
■carry  up  the  explosive  charge  to  the  required  height, 
nnd  then  to  ignite  the  detonator  which  is  to  explode 
the  tonite. 

(2.)  The  Detonator. — This  is  an  enlarged  percussion- 
cap,  filled  with  fulminate.  Its  duty  is  to  cause  an 
-explosion  to  take  place  in  the  heart  of  the  tonite 
charge,  whereby  that  charge  is  exploded.  The  de- 
tonator is  ignited  by  the  burning  of  the  rocket 
composition, 

(3.)  The  Tonite  Cartridge. — This  is  the  explosive 
which  produces  the  report,  and  which,  with  the  de- 
tonator placed  inside  it,  is  to  be  fitted  in  the  head  of 
the  rocket,  when  immediately  required  for  use.” 

The  fitting  together  of  the  three  parts  can  be 
accomplished  hi  less  than  a minute  ; the  rocket  is 
then  lighted  by  applying  an  ordinary  fusee  to  a 
piece  of  Bickford  fuse,  communicating  with  the 
rocket  composition.  The  whole  operation  occupies 
less  than  two  minutes.  The  cost  of  the  rocket  is 
about  Is.  od.,  whereas  each  discharge  of  the  gun 
costs  2s. ; and  in  foggy  weather  a rocket  is  sent  uj) 
everj"  ten  minutes.  The  advantages  gained  by  the 
introduction  of  the  sound  rocket  are  mdisputable, 
in  one  particular  more  especially. 

It  frequently  happens  that  the  sound  of  a signal 
intended  to  be  spread  over  an  arc  of,  say,  180 
degrees  to  seaward,  is  obstructed,  or  deflected,  by 
intervening  obstacles,  so  as  to  cause  certain  parts 
of  the  arc  to  be  immersed  in  sound  shadow,  into 
which  the  sound  penetrates  with  very  feeble  eftect, 
.and  often  not  at  all.  This  difficulty  the  rocket  has 
surmounted  most  successfully. 

The  ex^ilosive  charge  is  carried  up  to  the  height 
of  about  GOO  feet,  and  is  there  caused  to  explode 
in  free  air.  From  the  height  at  which  the  explo- 
sion takes  place,  the  direct  sound  is  sent  down- 
wards into  places  which  would  be  completely 
hidden  from  the  level  at  which  a gun  could  be 
fired,  and  'which  would  seldom  be  reached  by  the 
sound  of  its  discharge.  At  Flamborough  Head, 
the  gun  was  placed  on  the  extreme  edge  of  the 
point,  the  cliffs  being  about  100  feet  high.  But  in 
Bridlington  Bay,  at  a very  short  distance  to  the 
south-westward,  the  gun  was  invisible  at  the  sea 
level,  on  account  of  intervening  faces  and  edges  of 
the  cliffs.  A practical  trial  of  the  rocket  versus  the 
.gun  at  this  station  clearly  showed  the  value  of  the 
former.  One  man  walked  along  the  edge  of  the 
•chff,  keeping  the  gun  in  sight,  and  several  observers 
were  below  on  the  rocks  at  the  foot  of  the  cliff,  it 
being  low  water  at  the  time.  It  had  been  arranged 
that,  upon  intimation  from  the  observers  below, 
the  man  above  should  signal  to  the  people  at  the 
gun  station  to  fire,  first  a rocket,  then  a gun.  At  a 
quarter  of  a mile  from  the  point,  with  a light  wind 
•against  the  sound,  the  first  experiment  was  made. 
The  rocket  gave  a loud  and  sharp  report,  the  gun  a 
dull,  heavy  thud.  At  half  a mile  the  rocket  was 
very  loud,  the  gun  very  faint.  At  1^  mile  the 
rocket  was  loud  and  distinct,  the  gun  heard  only 
by  two  observers,  and  then  only  with  the  most 
strained  attention.  The  fact  of  the  explosion  of 
the  rocket  ha-ving  been  -visible  and  audible  on  each 
occasion,  shows  that  it  was  clear  of  the  obstructions 
which  quenched  the  sound  of  the  gun,  and  hid  its  | 
discharge  from  sight.  It  should  also  be  mentioned 
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that  the  charge  of  the  gun  is  3 lbs.  of  powder, 
and  that  the  explosive  charge  of  the  rocket  con- 
sisted of  4pz.  of  cotton  powder. 

The  sound  rocket  is  now  in  use  at  Flamborough 
Head,  at  Lundy  Island,  the  Smalls  Eock,  in  St. 
George’s  Channel,  at  Heligoland,  and  at  the 
Tuskar  Eock,  on  the  south-east  coast  of  Ireland. 
The  system  offers  the  means  of  placing  an  effective 
fog-signal  at  arock  lighthouse  station,  where  limited 
space  and  accommodation  would  prevent  the  estab- 
lishment of  a gun,  or  signal  requiring  furnace  and 
machinery. 

The  development  of  explosive  coast  f og-signals  has 
not  gone  beyond  this  point.  Gun-cotton  and  cotton 
powder  (or  tonite)  may  be  handled  and  stored  with 
quite  as  much  safety  as  gunpowder ; in  fact,  they 
are  really  less  dangerous  ; but  it  has  not  yet  been 
shown  that  other  explosive  compounds,  such  as 
dynamite,  lithofracteur,  blasting  gelatine,  or  any 
other  nitroglycerine  mixture,  can  be  made  practi- 
cally serviceable.  Some  freeze  at  a temperature 
a little  above  40^  Fahr.,  and  others  do  not  lend 
themselves  to  manipulation,  and  to  safe  storing  for 
lengthened  periods.  There  is,  however,  every 
probability  that  further  advances  will  be  made. 

One  other  form  in  which  explosive  signals  are  now 
used  may  here  be  mentioned.  I have  alluded  to  the 
gun  fired  at  intervals  of  about  a minute  being  the 
authorised  signal  of  distress  for  ships  at  sea.  Mr. 
Gardiner,  of  the  Cotton  Powder  Company,  has  sent 
me  particulars  of  a kind  of  signal  which  may  be  fired 
more  easily,  expeditiously,  and  effectively  than  the 
gun,  thereby  obviating  loading  every  minute,  an 
important  consideration  with  a vessel  in  dis- 
tress. This  consists  in  a small  charge  of  tonite 
made  up  into  a sort  of  cartridge.  When  required 
to  be  used,  one  of  these  cartridges  is  dropped  into 
a socket,  and  by  pulling  a lanyard  attached  to  a 
friction  tube,  a small  quantity  of  powder  at  the 
base  of  the  signal  is  ignited,  which  blows  the 
charge  up  into  the  air  about  600  feet,  where  it 
explodes.  At  the  moment  of  explosion  some 
brilliant  stars  are  also  shot  out,  and  thus  the 
signal  represents  either  a gun  or  a rocket,  both 
distress  signals.  I am  informed  that  many  vessels 
have  been  supplied  with  these  rocket  signals,  that 
their  effectiveness  is  undoubted,  and  that  the 
Board  of  Trade  have  sanctioned  their  use  in 
lieu  of  either  guns  or  rockets. 

One  further  application  of  explosives  requires 
attention,  one  probably  more  familiar  thap  agree- 
able to  most  of  us.  I allude  to  the  use  of  ex- 
ploding signals  on  railway  lines,  to  convey  signals 
to  engine-drivers  and  guards  in  foggy  weather, 
and  to  do  duty  for  the  semaphores  and  coloured 
light  signals  when  they  are  obscured.  The  system 
appears  to  be,  that  a signalman,  furnished  with 
a supply  of  detonators,  places  himself  near  to 
the  signal-box  or  semaphore  in  connection  with 
which  he  works,  and  uses  the  detonators  to  stop  a 
train,  if  the  line  is  blocked  by  the  fixed  signal. 
The  detonator  consists  of  a small  quantity  of  coarse 
gunpowder,  tightly  bound  up  with  three  percus- 
sion caps  ; it  is  fixed  on  the  rail  with  lead  clamps, 
and  is  exploded  by  the  wheel  of  the  engine  going 
over  it.  The  system  is  said  to  be  fairly  effective  ; 
but  it  is  probable  that  the  British  public  generally 
would  not  endorse  that  opinion,  for  most  people 
are  fully  aware  of  the  annoying  delays  involved 
by  the  system,  and  certainly  do  not  relish 


72 


JOURNAL  OF  THE  SOCIETY  OF  AETS,  December  17,  1880. 


the  sudden  explosions  to  which  they  are  treated, 
while  chafing  under  enforced  detention  in  the  train. 
There  seems  to  be  plenty  of  room  for  improvement ; 
the  system  is  cumbrous,  and  admittedly  expensive ; 
and  we  may  well  hope  that  a more  effective  and 
less  objectionable  method  of  signalling  in  fog  may 
be  devised  for  our  railways. 

Whistles. — The  next  instrument  which  claims 
our  notice  is  the  whistle.  We  will  first  re- 
gard it  in  connection  with  coast  fog-signals. 
For  this  purpose,  whistles,  whether  operated  by 
steam  or  compressed  air,  do  not  appear  to  have 
found  so  much  favour  in  this  country  as  in  the  United 
States  and  Canada  ; indeed,  with  the  exception  of 
one  station  in  the  Clyde,  where  two  small  whistles, 
sounding  different  notes,  are  in  operation,  there 
are  no  fog-signal  whistles  on  our  coasts.  In  the 
United  States  they  have  been  employed  at  various 
points  since  the  year  1851.  The  first  was  set  up 
by  Mr.  C.  L.  Daboll  at  Beaver  Tail  Point.  In 
Canada,  also,  whistles  have  been  in  use  for  some 
time,  the  type  adopted  being  that  invented  by 


Mr.  Robert  Foulis,  of  St.  John’s,  N.B.,  and  known 
as  the  Vernon-Smith  whistle  ; and  in  this  country, 
Mr.  W.  H.  Bailey,  of  Salford,  Manchester,  has 
given  much  attention  to  the  manufacture  of 
whistles  suitable  for  sound  signalling.  Steam 
whistles  are  simple  enough  in  their  arrangements, 
requiring  only  a boiler  for  generating  steam,  and 
a simple  mechanical  arrangement  for  opening  a 
valve  for  the  periodic  passage  of  the  steam  to 
sound  the  whistle. 

For  air  whistles,  it  is  necessary  to  have  some 
motive  power  to  compress  air,  and  also  some  me- 
chanical arrangement  to  regulate  the  admission  of 
the  compressed  air  to  sound  the  whistle. 

In  the  Trinity  House  experiments  of  1873-4,  it 
was  shown  that  the  sound  of  the  most  powerful 
whistles,  whether  blown  with  steam  or  air,  was 
generally  inferior  to  the  sound  yielded  by  other 
instruments,  and,  consequently,  no  steps  have 
been  taken  to  extend  their  use  in  this  country. 
Various  reports  have  been  circulated  as  to  the 
great  distance  at  which  whistles  have  been  heard 
on  the  American  and  Canadian  coasts,  but  no 
such  results  as  those  claimed  were  obtained  in  the 
very  careful  trials,  made  with  both  American  and 
Canadian  whistles,  at  the  South  Foreland,  in  1873. 

The  sounding  of  a whistle  is  caused  by  the  vibra- 
tion of  the  column  of  air  contained  within  the  bell 
or  dome,  the  vibration  being  set  up  by  the  impact 
of  a current  of  steam,  or  air,  at  a high  pressure. 
It  is  probable  that  the  metal  of  the  bell  is  like- 
wise set  in  vibration,  and  gives  to  the  sound  its 
timbre,  or  quality.  It  is  to  be  noted  that  the  energy 
so  excited  expends  its  chief  force  in  the  immediate 


vicinity  of  its  source,  and  may  be,  therefore,  re- 
garded as  to  some  extent  wasted.  The  sound  of  the 
whistle,  moreover,  is  diffused  equally  on  all  sides. 
These  characteristics,  to  someextent,  explain  theim- 
potency  of  the  sound  to  penetrate  to  great  distances. 
Difference  in  pitch  is  obtained  by  altering  the  dis- 
tance between  the  steam  orifice  and  rim  of  the 
dome ; when  brought  close  to  each  other— say 
within  half  an-inch — the  sound  produced  is  very 
shrill,  but  it  becomes  deeper  as  the  space  between 
the  rim  and  the  steam  or  air  orifice  is  increased. 

The  most  recent  adaptation  of  the  whistle  as  a, 
fog-signal  is  shown  in  an  automatic  signal  buoy> 


devised  by  Mr.  J.  M.  Courtenay,  of  New  York,  by 
which  a powerful  whistle,  fixed  at  the  top  of  a 
buoy,  is  sounded  automatically  by  the  action  of. 
the  sea.  The  apparatus  consists  of  a buoy,  12: 
feet  in  diameter,  with  a tube  33  inches  in  diameter,, 
and  32  feet  in  length,  passing  vertically  through, 
the  centre,  and  descending  below  the  bottom  of 
the  buoy  to  a depth  of  about  20  feet,  the  object  of 
this  length  of  tube  being  to  reach  a depth  where- 
the  water  is  not  subject  to  wave  agitation.  The- 
bottom  of  the  tube  is  open,  and  freely  admits, 
a column  of  water,  which  is  maintained  at  a- 
constant  level,  and  is  uot  affected  by  the  external 
superficial  wave  motion.  The  buoy,  however,  to 
which  the  tube  is  fixed,  moves  with  the  surface- 
undulations  of  the  water,  and,  of  course,  carries 
the  tube  up  and  down  with  it,  thus  establish- 
ing a piston  and  cylinder  movement,  the  column 
of  water  in  the  tube  forming  a piston,  and  the 
tube  itself  being  a moving  cylinder,  the  weight  of 
the  buoy  and  the  tube  exercising  a considerable 
pressure.  By  means  of  the  motive  power  so  estab- 
lished, air,  which  is  admitted  by  stop-valves  into 
that  part  of  the  tube  which  is  above  the  level  of  the* 
water,  is  compressed  and  forced  through  a pipe- 
2J  inches  in  diameter,  communicating  with  and 
sounding  the  whistle  at  the  top. 

One  of  these  buoys  has  been  practically  tried  off 
the  Goodwin  Sands  for  some  months,  and  has 
proved  a success  ; two  more  are  about  to  be  placed 
at  other  points.  On  the  coasts  of  the  United 
States,  France,  and  Germany,  they  have  also  been 
in  successful  operation  for  several  months. 

Whistles  are  supposed  to  be  the  best  medium  for 
making  signals  by  soimd  on  board  steam-ships. 
The  regulations  which  I have  previously  quoted, 
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specify  the  whistle  for  steamers ; but  it  is  neces- 
sary that  precaution  should  be  taken  to  ensure 
the  whistles  giving  effective  sounds.  Many 
that  I listened  to  appear  to  me  to  be  dismal 
failures,  more  especially  when  first  sounded,  for 
frequently  the  condensed  steam  causes  so  much 
water  in  the  pipe,  that  when  a sound  signal  is  re- 
quired to  be  made  in  a hurry,  only  a rush  of  water 
comes  through,  without  any  effective  sound. 

On  board  the  Duke  of  Leinster  steam-ship,  run- 
ning between  Glasgow  and  Dublin,  a novel  form 
of  whistle  consisting  of  an  organ  pipe  fitted  on  to 
the  steam-pipe,  is  said  to  give  very  superior 
results.  It  is  said  that  it  does  not  get  choked 
like  ordinary  whistles  ; and  that  the  sound  emitted 
is  loud  and  resonant,  without  the  shrill  dis- 
quieting tone  of  many  whistles.  This  instrument 
is  patented  by  Messrs.  Hannan  and  Buchanan,  of 
Glasgow. 

With  regard  to  the  use  of  whistles  on  locomo- 
tive engines,  I have  endeavoured  to  ascertain  from 
sundry  gentlemen  connected  with  railway  engineer- 
ing (to  whom  I beg  to  offer  my  best  thanks  for 
their  courtesy  in  replying  to  my  inquiries),  whether 
this  kind  of  signal  is  the  best  for  the  purposes  re- 
quired, and  from  the  replies  I gather  that  the 
feeling  is,  “Well,  it  might  be  better,  but  it  just 
answers.”  It  does  not  appear  that  much  is  known  by 
railway  engineers  about  the  construction  or  shape  of 
whistles,  and  they  seem  to  share  the  popular  notion 
that  the  shriller  the  sound  the  more  effective  it  is. 
Perhaps  I may  here  venture,  in  the  general  interests 
of  the  travelling  public,  to  utter  a protest  against 
the  inconsiderate  and  often  unnecessary  manner  in 
which  whistles  are  sounded  in  the  great  railway 
stations  of  this  country,  and  London  in  particular. 
I thing  it  probable  that  this  meeting  will  sympa- 
thise with  me  when  I say  that,  in  these  days  of 
nervous  susceptibility,  and  when  so  many  thousands 
of  people  travel  daily  by  rail,  something  ought  to 
be  done  by  the  railway  authorities  to  abate  the 
nuisance  of  unnecessary  whistling,  and  certainly  to 
put  down  the  sudden,  shrill,  ear-piercing  screeches, 
which  make  a strong  man’s  nervous  system  tingle 
again,  and  which  echo  from  roof,  Avail,  and  ground 
in  reverberating  shrieks.  There  is  enough  hubbub 
and  racket  at  all  stations,  caused  by  the  bustle  of 
travellers,  the  arrival  and  departure  of  trains,  the 
shouting  and  banging  of  doors  by  porters ; and 
though  all  this  maybe  called  exhilarating,  yet  the 
addition  of  whistle  screeches  is  too  much  to  im- 
pose upon  an  enduring  public.  Drivers  and  stokers, 
with  their  deadened  perceptions,  are  probably  not 
aware  of  the  real  pain  they  often  inflict  on  many 
persons  by  their  thoughtless  use  of  the  whistle. 
If  sound-signals  are  so  necessary,  let  them  be  low, 
soft  sounds,  or  a full-toned  bell.  Such  as  are  used 
on  locomotives  in  the  United  States  would  be  a 
great  relief. 

Fog  Horns. — The  next  class  of  instruments  to 
which  reference  should  be  made  is  the  horn,  or 
trumpet,  in  which  air  or  steam  pressure  is  em- 
ployed to  set  in  vibration  a metallic  reed,  or  tongue, 
which  vibration  is  communicated  to  air  inside  the 
trumpet,  and  also  to  the  molecules  of  the  metal  of 
which  the  trumpet,  or  horn,  is  formed. 

Mr.  C.  L.  DaboU,  of  the  United  States,  to  whom 
reference  has  been  jjreviously  made,  introduced, 
in  1851,  an  instrument  of  this  kind  to  the  notice  of 
the  United  States’  Lighthouse  Board,  and  a trial 


was  made  at  Beaver  Tail  Point,  Rhode  Island. 
This  instrument  was  sounded  with  air  condensed 
by  two  air  pumps,  worked  by  a horse,  the  com- 
pressed air  being  stored  in  a receiver,  and  the 
trumpet  sounded  at  a pressure  of  about  40  lbs.  to 
the  square  inch.  Ultimately,  Mr.  Daboll  employed 
Ericcsen’s  caloric  engine  as  the  motive  power  for 
condensing  the  air,  and  an  automatic  arrangement 
for  regulating  the  blasts,  and  in  1862,  he  introduced 
his  improved  signal  to  the  notice  of  the  Trinity 
House  Corporation,  who  gave  it  a practical  trial  at 
Dungeness.  The  results  being  very  satisfactory, 
the  Corporation  placed  other  instruments  of  the 
same  kind  at  several  places  round  the  coast,  and 
one  was  fitted  up  on  board  the  Newarp  light-ship. 
The  experiments  at  South  Foreland  showed  such 
instruments  to  be,  under  some  conditions,  very 
efficient,  but  they  suffered  from  several  disadvan- 
tages, Avhich  have  led  probably  to  their  disuse  of 
late  years.  I have  alluded  to  the  fact  of  some  of 
the  initial  power  being  wasted  in  the  case  of 
whistles,  by  the  metal  of  the  dome,  or  bell, 
being  set  in  vibration  ; this  occurs  to  a greater 
extent  with  the  huge  brass  trumpets  which  have 


generally  been  associated  with  reeds.  In  a paper 
read  before  the  Royal  United  Service  Institution, 
in  May,  1875,  Admiral  Sir  Richard  Collinson,  in 
speaking  of  these  horns,  says  that  “there  are 
objections  to  the  trumpet  being  made  of  brass,  and 
also  to  the  necessity  which  exists  for  tuning  the 
reed  in  unison  with  the  fundamental  note  of  the 
trumpet.”  Sir  Richard  goes  on  to  remark,  “ the 
use  of  a trumpet  consists  chiefly  in  concentrating 
the  sound  into  a beam,  and  thus  causing  it  to  be 
projected  through  the  air  with  greater  force  in  any 
required  direction.  The  brass  trumpet,  no  doubt, 
does  this  to  a certain  extent ; but  as  the  molecules 
of  the  metal  are  also  set  in  vibration,  sound  waves 
appear  to  be  generated  from  all  parts  of  the 
external  surface  of  the  trumpet,  so  that, 
although  a very  loud  sound  may  be  produced 
in  the  immediate  neighbourhood  of  the  instru- 
ment, it  is  open  to  doubt  whether  that  sound 
is  transmitted  with  force  to  any  great  distance, 
its  strength  being,  so  to  speak,  dissipated  in 
the  space  close  to  its  source.”  The  local  noise 
occasioned  by  the  vibration  of  the  trumpet 
would  be  intolerable  for  any  length  of  time. 
At  the  present  time  there  are  very  few  reed 
instruments  with  brass  trumpets  in  operation, 
many  of  those  originally  established  having  been 
superseded  by  the  siren,  an  instrument  of  which 
I shall  speak  presently.  In  connection  with  the 
development  of  reed  horns  very  much  is  due  te 
Professor  F.  H.  Holmes,  whose  energy  in  connec- 
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tion  with  the  electric  light  is  well  known.  Under 
his  immediate  superintendence  and  advice  two  reed 
horns,  sounded  directly  by  steam,  were  fitted  on 
hoard  two  light-vessels  sent  out  to  China,  and  have 
worked  very  satisfactorily. 

Reed  horns  are  also  used  on  board  ship,  chiefiy 
sailing  vessels,  in  compliance  with  the  compulsory 
fog-signals,  and  the  optional  sound  signals,  in  con- 
nection with  the  “ rule  of  the  road  ” at  sea.  The 
horns  now  exhibited  are  lent  forthis  evening  by  Mr. 
Nathaniel  J.  Holmes,  of  Holmes’  Marine  Life  Pro- 
tection Association  (Limited).  They  are  said  to  be 
very  effective,  but  in  a seaway,  with  the  vessel  roll- 
ing heavily,  the  seaman  has  some  difficulty  in 
working  the  instruments.  It  is  air  pressure  which 
sets  this  reed  in  vibration,  and  produces  the  sound. 
In  some  trials  recently  made  by  the  German 
Admiralty,  these  horns  held  a commanding  position. 

Recently,  there  has  been  brought  into  this 
•country,  from  the  United  States,  an  apparatus 
known  as  Barker’s  marine  safety  signal,  intended 
for  use  on  board  ship,  to  make  sound-signals.  The 
apparatus  has  many  merits,  one  of  which  is  its 
simplicity  in  working;  a second  is  that  every  signal 
is  sounded  automatically  when  once  set ; and  a third 
is  that,  with  the  horn  attached,  it  gives  a very  good 
sound.  Compressed  air  is  employed  at  a pressure  of 
fi  lb.  to  the  square  inch,  and  the  sounding  principle 
is  a reed  for  the  horn ; but  the  inventor  says,  it  can 
be  equally  well  connected  with  the  steamer’s  own 
whistle.  The  main  object  of  the  inventor  appears 
to  be  to  bring  into  use  a short  code  of  compass 
signals,  by  means  of  which  vessels  can  indicate  to  one 
another  their  respective  courses,  the  signal  system 
consisting  of  eight  combinations  of  long  and  short 
sounds.  But  it  may  be  observed  that  the  adoption 
of  his  code  would  make  it  necessary  for  the  law  to 
be  altered,  there  being  no  permission  or  obligation 
to  employ  such  signals  in  the  rules  now  in  force. 
And,  again,  the  principle  of  long  and  short  sounds 
which  has  been  adopted,  does  not  commend  itself 
for  service  at  a moment  when  there  is  no  time  to 
lose  in  deciphering  the  meaning  of  a sound  signal 
from  an  approaching  vessel.  Captain  Barker, 
however,  has  evidently  had  these  considerations  in 
his  mind,  for,  in  his  descriptive  pamphlet,  he 
remarks  that,  though  numbers  of  practical  seamen 
consider  the  suggested  code  to  be  the  simplest  and 
best  as  yet  brought  forward,  its  adoption  is  by  no 
means  a sine  qua  non,  since  the  machine  can,  with 
equal  facility,  blow  any  code  which  may  be  decided 
on.  Captain  Barker  would  probably  do  well  to 
^dapt  his  machine  to  sound  only  those  signals  pro- 
vided for  in  the  regulations. 

Sirens. — "We  now  come  to  the  instrument  which 
has  been  authoritatively  described  as  ‘ ‘ beyond 
question  the  most  powerful  fog-signal  which  has 
hitherto  been  tried  in  England.”  In  1872,  a Com- 
mittee from  the  Trinity  House,  who  went  to  the 
United  States,  witnessed  the  performance  of  an 
apparatus  known  as  the  siren,  and  patented  by 
Messrs.  Brown,  of  Progress  Works,  New  York,  and 
in  the  experiments  at  the  South  Foreland  one  of 
these  instruments  was  sent  over  to  be  tried. 

The  instrument  sent  from  America  could  be 
sounded  either  with  steam  or  compressed  air, 
made  to  pass  through  a fixed  fiat  disc,  fitted 
into  the  throat  of  a long  trumpet,  connected 
with  the  steam  or  air  pipe.  This  disc  has 
twelve  radial  slits,  and  behind  it  is  a rotating 


disc,  with  twelve  similar  slits,  the  rotation 
being  effected  by  separate  mechanism.  Imagine, 
then,  the  pressure  of  steam  or  air  to  be  on,  with  one 
disc  fixed,  and  the  other  rotating ; it  will  be  under- 
stood that  the  slits  in  each  frequently  coincide — 
in  fact  the  twelve  slits  in  one  revolution  coincide 


twelve  times,  and  at  each  coincidence  a puff  of 
steam  or  air,  at  great  pressure,  escapes  through 
into  the  trumpet.  It  is  the  rapid  succession  of 
these  puffs  which  form  the  sound  of  the  siren.  The 
disc  is  rotated  so  as  to  make  2,400  rotations  in  a 
minute  ; and  as  there  are  twelve  coincidences  in  a 
revolution,  it  follows  that  the  number  of  puffs 
passing  through  in  a minute  would  be  2,400  X 12 
z=  28,800. 

It  can  readily  be  understood  that  a sound  of 
surpassing  power  is  thus  generated,  and  as  the 
vibrations  produced  are  not  taken  up  by  the  cast 
iron  trumpet,  the  sound  issues  from  the  mouth  in 
a condensed  beam  of  great  intensity. 

It  is  not  of  importance  to  record  the  longest 
distances  at  which  the  siren  has  been  heard,  the 
sound-range  under  different  atmospherical  con- 
ditions being  so  exceedingly  variable;  but  in 
regard  to  its  superiority  over  other  instru- 
ments, we  may  say  that,  under  meteorological 
conditions  unfavourable  to  the  transmission  of 
sound,  the  voice  of  the  siren  had  a greater  range 
than  that  of  any  other  sound-producer ; and  that, 
when  local  noises — such  as  those  of  wind  in  the 
ears,  rattling  of  rigging,  breaking  waves,  ^ shore 
surf,  paddle-wheels,  and  the  working  of  engines — 
have  to  be  contended  with,  “its  density,  quality, 
pitch,  and  penetration,  render  it  dominant  over 
such  noises  after  all  other  signal  sounds  have 
succumbed.”  It  is  obvious  that  this  power  to 
overcome  obstructions  is  the  true  test  of  the 
value  of  a sound  signal,  and  it  is  not  sur- 
prising that  the  experience  of  the  siren  at 
the  South  Foreland  should  have  led  to  the  ex- 
tensive adoption  of  this  form  of  fog  signal  on  the 
coast  of  Great  Britain.  Since  1874,  no  less  than 
22  sirens  have  been  placed  at  the  most  salient  light 
house  stations  on  our  coast,  and  16  on  board  light- 
ships, moored  in  positions  where  a gmding  signal  is 
of  the  greatest  service  to  the  passing  navigation. 
It  should  be  added  that,  in  the  experiments,  steam 
alone  was  used  for  sounding  the  siren ; but 
the  instruments  now  in  operation  on  our  coasts 
are  sounded  with  compressed  air,  the  motive  power 
being  caloric  engines  of  greatly  improved  design 
and  construction,  examples  of  which  are  in  exclu- 
sive use  at  the  Lizard,  both  for  the  electric  lights 
and  the  fog  signal.  Steam  is  not  available  at 
many  lighthouse  stations,  owing  to  a scarcity  of 
fresh  water;  and  the  caloric  engine,  which  also 
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rotates  the  siren  disc,  is  regarded  as  safer  and 
more  economical  in  working  than  a high-pressure 
steam  boiler,  and  is  independent  of  water  supply. 
In  America,  Canada,  and  some  other  countries, 
steam  has  been  employed  with  considerable  success. 

At  Howth  Bailey,  a gas-engine  is  employed  as 
a motor  for  compressing  air  for  the  siren  now  in 
operation  there.  This  arrangement  is  due  to  Mr. 
J.  Wigham,  of  Dublin,  and  is  said  to  work  very 
efficiently. 

Messrs.  Stevenson,  of  Edinburgh,  have  proposed 
that  the  Perkins  engine  should  be  employed  as 
the  motor  for  siren  signals,  but  I am  not  aware 
that  this  suggestion  has  yet  been  carried  out. 

The  adoption  of  the  Siren  as  the  most  efficient 
sound  signal  for  use  in  foggy  weather,  may  be 
regarded  as  an  important  epoch  in  the  history  of 
the  development  of  the  use  of  such  signals.  Im- 
provements have  been  made  by  Mr.  James  N. 
Douglass,  engineer  to  the  Trinity  House;  and  Mr. 
Slight,  superintendent  of  the  Trinity  House  work- 
shops, has  invented  an  improved  arrangement  by 
which,  instead  of  flat  discs  being  used,  the  siren  con- 
sists of  two  concentric  cylinders,  with  slits  in  both, 
one  inside  the  other,  the  outer  one  being  fixed,  and 
the  inner  one  revolving,  with  the  smallest  possible 
clearance  between  them.  The  advantages  of  this 
arrangement  are,  that  the  suddenness  of  letting 
on  or  taking  oflF  the  pressure  is  much  increased, 
whereby  the  successive  blows  upon  the  air  are 
rendered  much  sharper,  and  the  sound  intensity 
augmented.  It  is  also  considered  an  improve- 
ment mechanically,  by  somewhat  lessening  the 
friction ; Professor  F.  H.  Holmes  has  suc- 
ceeded in  rendering  the  rotation  of  this  siren 
cylinder  automatic,  with  perfect  control  of  the 
speed  and  consequent  pitch,  and  an  apparatus  of 
this  kind  has  not  long  since  been  fitted  on  board 
the  light-ship  at  the  iSeven-stones. 

It  seems  probable  that  before  long  the  siren  will 
be  brought  into  more  general  use  for  maritime 
purposes.  Already  it  has  been  introduced  into  the 
Eoyal  Navy,  for  which  service  Professor  Holmes 
has  supplied  three  small-sized  instruments. 
Messrs.  Sautter,  Lemonnier,  and  Co.,  of  Paris, 
have  also  produced  a steam  siren,  which  they 
claim  can  be  used  not  only  as  a fog  signal  at 
lighthouse  stations,  but  also  for  ships,  and,  in  a 
smaller  form,  for  locomotives,  in  the  place  of  the 
whistle.  Mr.  Wigham,  of  Dublin,  has  also  de- 
signed a form  of  siren  for  steamships,  driven  by  a 
small  turbine,  actuated  by  the  current  of  steam  or 
air  by  which  the  instrument  is  sounded,  the  rate  of 
rotation  being  controlled  and  rendered  uniform  by 
a simple  governor. 

Messrs.  Sautter,  Lemonnier,  and  Co.  have  more 
recently  introduced  a double  siren,  in  which  two 
sirens,  having  different  numbers  of  orifices  in  their 
respective  cylinders,  produce  simultaneously  two 
notes  in  the  trumpet,  and  by  this  means  the  power 
of  the  instrument  is  more  than  doubled,  and  a 
characteristic  feature  is  given  to  the  sound. 

It  now  remains  to  offer  a few  general  remarks 
upon  the  subject. 

It  is  obvious  that,  with  the  increasing  use  of 
sound  sisals,  there  is  an  increasing  necessity  for 
differentiating  them.  Something  must  be  done 
to  prevent  one  from  being  mistaken  for  the 
other ; in  fact,  it  is  necessary  that  every 
signal  should  have  its  own  characteristic.  This 


essential  element,  as  regards  coast  fog  signals,  has 
by  no  means  been  overlooked,  and  as  each  light- 
house is  made  to  proclaim  its  own  individuality, 
so  every  fog  signal  established  on  our  coast  has 
been  made  to  particularly  indicate  itself  by  some  dis- 
tinguishingfeature.  One  great  reason  why  explosive 
reports,  whether  from  guns  or  rockets,  are  made 
use  of,  is  because  their  sound  is  so  entirely  different 
from  that  of  the  blast  of  a siren,  a reed  horn,  or  a 
whistle.  Indeed,  the  three  latter  strongly  resemble 
each  other,  and  can  only  be  distinguished  by 
trained  ears.  It  has  also  been  found  useless  to 
attempt  to  get  differential  signals  by  means  of 
pitch  of  the  note  alone.  To  employ  a high  note 
at  one  station,  and  a low  note  at  another,  would, 
in  the  present  condition  of  the  musical  cultivation 
of  mariners  generally,  be  more  likely  to  lead  to 
confusion  and  disaster ; although,  as  Sir  Pichard 
Collinson  observed,  in  1875,  it  might  be  possible  to 
obtain  an  effective  distinction  by  sounding  a 
high  and  a low  note  in  direct  contrast.  It  has 
been  frequently  proposed  to  introduce  long  and 
short  blasts  ; but  here,  again,  experience  has 
shown  that  many  difficulties  and  risks  would 
attend  such  an  arrangement,  and  might  result 
in  conveying  wrong  information  to  the  mariner, 
and  lead  him  into  danger.  For  real  practical 
utility  it  has  been  found  that,  for  the  present, 
it  is  best  to  trust  to  the  distinctions  which 
may  be  obtained  by  varying  the  number  of  blasts, 
and  the  length  of  the  silent  interval.  This 
is  a system  which  is  intelligible  to  the  most  or- 
dinary understanding ; and,  accordingly,  it  is  on 
this  basis  that  the  characteristics  of  sound  signals 
are  founded.  By  making  the  blasts  to  occur  in 
groups,  and  varying  the  length  of  the  intervals 
between  the  groups,  on  the  same  principle  as  that 
now  applied  to  the  new  class  of  group-flashing 
lights,  sixteen  fundamental  distinctions  mayreadily 
be  obtained,  thus — commencing  with  an  interval  of 

3 blasts  every  J minute 
1 

,,  ,,  2 minutes 

4 blasts  ,,  minute 

„ n 1 

,,  ,,  2 minutes 

»>  3 

The  introduction  of  compulsory  and  optional 
sound  signals  in  the  new  regulations  for  preventing 
collisions  at  sea,  has  naturally  much  extended  the 
use  of  sound  signals  on  board  ship,  and  there  can 
be  no  doubt  that  such  signals  should  be  entirely 
different  from  those  made  at  fixed  fog  signal 
stations.  It  is  said  that  already  some  difficulty 
has  arisen  in  reference  to  the  clause  in  the  regula- 
tions, which  enacts  that  in  foggy  weather  a steamer 
shall  sound  a prolonged  blast  at  intervals  of  not 
less  than  two  minntes,  the  fact  being  that  several 
coast  fog  sirens  sound  the  blast  every  two  minutes. 
Unless  checked,  this,  perhaps,  is  a danger  likely  to 
go  on  increasing  as  ships’  sound  signals  become 
more  powerful  and  more  generally  used. 

One  point  occurs  to  me,  in  connection  with  those 
gentlemen  who  give  much  time  and  trouble,  and, 
probably,  spend  much  money,  in  developing  sound 
signals.  I observe  that  they  all  take  up  some 
special  code  of  signals,  and  then  show  how  well 
their  instrument  is  adapted  for  it.  Now,  if  I might 


nail  a minute  : — 

1 blast  every  ^ minute 

>»  1 

,,  ,,  2 minutes 

2 blasts  , , ^ minute 

))  1 M 

,,  ,,  2 minutes 
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^ve  a piece  of  advice  to  those  gentlemen  it  would  ; 
be,  first  look  at  the  law,  and  see  what  signals  are 
provided,  then  adapt  your  apparatus,  Avliatever  it 
maybe,  to  making  those  signals.  Don’t  require 
the*  law  to  be  altered  to  suit  your  instrument— that 
lS  putting  a real  difficulty  in  the  way  ; but  make 
your  instrument  suit  the  law  as  it  now  exists. 

I may  remark  it  is  not  easy  to  see  how  the  system 
of  long  and  short  sounds  can  at  present  be  brought 
into  satisfactory  operation.  Such  distinctions  are 
extremely  pretty  and  simple  upon  paper,  but  they 
assume  a vastly  different  aspect  in  the  mind  of  an 
anxious  and,  perhaps,  not  over  intelligent  master 
mariner,  on  board  his  vessel,  say  in  the  Downs,  in 
a thick  fog.  All  around  he  hears  horns  and  whistles 
blowing,  and  all  he  attempts  to  do  is  to  keep  clear 
of  those  vessels  which,  by  the  sounds,  appear  to  be 
nearest.  Of  what  use,  then,  would  be  the  com- 
binations of  long  and  short  sounds  ? Would  he, 
in  his  bewildered  state,  care  to  try  to  distinguish 
between  them  ? I venture  to  say  he  would  have 
neither  the  time  nor  the  inclination  to  do  so  ; and 
it  must  not  be  forgotten  that,  in  making  provisions 
of  this  kind,  it  is  not  the  skilled,  clear-headed, 
highly-educated.  Royal  Naval  or  merchant  cap- 
tain you  have  to  consider,  so  much  as  the  thousands 
of  experienced,  weather-beaten  master  mariners, 
who  know  well  how  to  navigate  their  ve^^sels  under 
tix'ing  circumstances,  but  whose  minds  are  not 
adapted  for  comprehending  any  system  requiring 
accurate  and  attentive  observation,  to  which  is 
tacked  on  the  necessity  of  finding  out  the  meaning 
after  the  observation  is  made. 

As  regards  the  present  development  of  our 
coast  fog  signals,  there  is  every  reason  for  con- 
gratulation. A glance  at  the  map  will  show 
how  extensively  they  have  been  applied.  This 
new  branch  of  coast  marking  has  been  brought 
up  to  a very  effective  condition  ; no  efforts  have 
been  spared  to  cope  with  the  seaman’s  greatest 
enemy,  fog,  and  the  remarks  which  I have  had  the 
honour  to  address  to  you  indicate  with  what  success 
these  efforts  have  been  attended.  By  the  aid  of 
sound  signals,  the  mariner  is  now  enabled  to  con- 
tinue his  voyage  with  comparative  safety,  even 
when  his  vessel  is  enshrouded  with  a thick  pall  im- 
penetrable by  the  keenest  vision  ; and  there  is  little 
doubt  that  those  who  have  their  business  in  the 
great  waters  are  ready  gratefully  to  acknowledge 
the  humane  spirit  which  has  prompted  the  develop- 
ment of  these  signals,  as  well  as  the  practical 
benefit  which  they  derive  from  them. 


DISCUSSION. 

Admiral  Sir  Richard  Collinson,  K.C.B.  (Deputy-Master 
of  the  Trinity  House) , congratulated  the  Society  on  having 
asked  Mr.  Edwards  to  prepare  this  paper.  Mr.  Edwards 
accompanied  his  predecessor  to  America,  and  ever  since 
that  time  had  been,  as  his  private  secretary,  more  or  less 
connected  with  all  the  experiments  which  had  been 
made;  he  was,  therefore,  eminently  fitted  to  explain 
the  development  of  this  system.  It  was  not  as  yet  per- 
fect, for,  as  had  been  said,  they  had  still  to  bring  to 
their  aid  high  and  low  notes,  with  which  experiments 
were  about  to  be  made.  The  recent  rule  of  the  road 
called  on  merchant  steamers  to  make  certain  signals  in 
fogs  closely  resembling  to  the  fog  signals  on  shore; 
this  created  a difficulty,  and  it  would  be  necessary  to 
find  some  means  of  distinction.  They  had  received 
many  communications  on  the  subject  of  these  fog 
signals,  the  majority  being  in  their  favour  ; but 


when  a man  had  successfully  made  his  voyage,  he 
did  not  think  it  necessary  to  say  that  he  had  been  aided 
bv  the  fog  signal,  whereas  if  he  got  on  shore  he  was 
pretty  sure  to  say  he  did  not  hear  it.  The  air  was  such 
a subtle  element  that  he  hoped  no  seaman  would  ever  put 
his  faith  in  fog  signals,  but  always  have  recourse  to  the 
lead.  What  he  wished  to  impress  on  the  seafaring  people 
of  the  world  was,  that  the  fog  signal  was  an  auxiliary 
to  navigation,  but  that  it  could  not  always  be  depended 
upon.  Last  year  he  received  a very  pleasant  letter  from 
Captain  Schultz,  commanding  the  Danish  frigate 
Sjailand,  dated  from  the  Sound,  Copenhagen,  in  which 
he  said,  “ One,  amongst  thousands,  I offer  you  my  best 
thanks  for  what  the  Corporation  has  done  for  mariners 
in  giving  them  fog  horns,  especially  those  at  Dunge- 
ness  and  the  South  Stack  light.”  He  then  went  on  to 
give  the  details  of  a voyage  he  made,  starting  from 
Portsmouth  in  a fog,  which  showed  that  he  took  all  the 
care  in  sounding  which  a navigator  ought.  He  con- 
cluded by  saying,  “ The  end  of  all  this  minute  descrip- 
tion is  to  show  that  by  going  back  through  the 
reckoning  from  our  position  at  half-past  seven  in  the 
morning,  I found  we  heard  the  first  sound  of  Dunge- 
ness  fog-horn  to  windward  at  7^  miles,  and  lost  the 
sound  on  the  lee  side  at  a distance  of  2y\y  miles.”  This 
was  gratifying  testimony  to  the  value  which  these 
signals  were  to  ships.  Mariners  were  now  becoming 
more  accustomed  to  them,  and  no  doubt  they  would 
enable  vessels  to  shorten  their  voyages,  but  he  would 
again  repeat  that  they  should  not  trust  to  sound  alone. 

Admiral  Sir  Erasmus  Ommanney,  C.B.,  F.E.S.,  said 
steam  whistles  and  fog  horns  had  been  introduced 
since  he  was  on  active  service,  but  he  was  glad  to 
learn  they  were  now  being  reduced  to  a system,  and 
becoming  of  such  great  service  to  seamen.  Living 
near  the  Solent,  he  frequently  heard  the  sound^  of 
these  horns,  and  tliey  often  puzzled  him  in  listening 
to  them,  for  he  had  great  difficulty  at  times  in  knowing 
in  which  direction  the  sound  came ; especially  in  calms. 
Pie  would,  therefore,  join  in  the  caution  uttered  by  Sir 
Richard  Collinson,  not  to  trust  to  sound  alone.  His  only 
experience  of  them  at  sea  was  as  a passenger,  but  it 
was  enough  to  show  him  that  if  not  used  with  great 
care,  and  if  there  was  too  much  similarity  between 
them,  they  might  lead  to  confusion 'and  danger. 

Captain  Sir  George  Nares,  K.C.B. , F.R.S.,  re- 
marked, that  speaking,  not  as  a sailor,  but  as  one 
living  for  the  present  on  land,  it  seemed  very  desir- 
able, while  giving  the  navigators  the  sound,  to  screen 
it  from  the  shore;  for  they  were  now  creating 
rather  too  powerful  a sound  for  the  neighbom-s  of 
the  lighthouses  and  signalUng  stations.  The  whole 
subject  of  soimd  signalling  was  brought  about  by  the 
question  of  time.  In  the  old  days,  they  could  trust  to 
the  lead,  turn  the  vessel’s  head  off  shore,  and  as  the 
depth  increased,  the  mariner  knew  that  he  was  taking 
care  of  himself  and  his  ship,  but  nowadays  they  must 
make  their  10  or  13  knots  an  hour,  and,  therefore,  they 
must  have  siren  signals  to  run  up  St.  George’s  and  the 
Eno-lish  Channel ; indeed,  these  were  called  for  to  an 
increasing  extent.  Mr.  Edwards  said  he  could 
give  16  different  sounds;  and  that  was  all  very 
well ; but  every  year  the  number  of  ships  was  in- 
creasino- ; and  it  was  not  only  the  fog  signal  on  shore 
which  sounded,  but  those  from  all  the  ships  in  the 
neighbourhood ; so  that  something  more  than  16  signals 
was  required.  They  wanted  a diversity  of  sounds,  and 
it  had  been  stated  that  that  was  what  the  Trimty 
House  were  now  aiming  at.  They  would  probably  have 
to  introduce  different  musical  notes,  and  the  time  might 
come  when  every  lighthouse  would  be  playing  a 
different  tune. 

Mr.  James  Douglass  (Engineer  to  the  Trinity  House) 
said  he  could  not  add  much  to  what  had  been 
said  by  Mr.  Edwards.  His  part  in  the  matter 
had  been  connected  with  the  mechanical  develop- 
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ment  of  the  system.  But  with  regard  to  Sir  E. 
Ommanney’s  remark  about  the  difficulty  of  determining 
the  direction  of  the  sound,  he  might  say  that  he  (Mr. 
Douglass)  had  been  tested  by  the  Chairman  on  that 
special  point ; he  had  been  desired  repeatedly  to  tell, 
blindfold,  the  direction  of  the  sormd,  and  he  generally 
came  within  half  a point  of  it.  When  that  could  be 
done,  he  thought  you  might  depend  pretty  fairly  on 
the  direction  of  a fog  signal.  It  was  quite  true  that 
echoes  sometimes  interfered ; and  when  hearing  the  secon- 
dary^ sound,  you  might  be  baffled  as  to  which  was  the 
primary  one.  When  you  heard  vessels  sounding  horns 
in  all  directions,  and  in  addition  to  that,  got  echos  from 
the  sides  of  the  vessels  and  the  sails,  you  had  a perfect 
Babel  of  sounds,  and  certainly  a coast  signal  would  re- 
quire a distinct  code  of  its  own,  which  should  be 
unmistakable.  He  had  lately  had  the  honour  of  dis- 
cussing the  matter  with  Professor  Tyndall,  and  he  then 
thought  there  was  a possibility  of  a code  being  formed, 
perhaps  by  a combination  of  high  and  low  sounds,  suc- 
ceeding each  other  in  rapid  succession,  by  which  light- 
houses and  light  vessels  would  give  perfectly  reliable 
signals.  With  respect  to  the  siren,  when  the  original 
form,  with  the  disc,  came  into  their  hands,  it  was  found 
to  be  the  most  efficient  signal  then  known,  but  they 
were  now  able,  by  Mr.  Slight’s  improved  form  with 
cylinder,  to  economise  the  quantity  of  air  or  steam 
used,  so  that  the  same  result  was  obtained  with 
one  - third  the  quantity,  and,  consequently,  with 
a like  economy  of  motive  power.  There  was, 
further,  the  application  of  the  controlling  power 
or  governor,  invented  by  Professor  Holmes,  so  that 
they  could  now  make  an  automatic  siren,  requiring 
none  of  the  gearing  used  in  the  old  form.  This 
could  be  constructed  so  as  to  produce  any  given  number 
of  vibrations  per  second,  and,  consequently,  either  a 
high  or  low  pitched  tone. 

Mr.  Cooke  said  he  had  seen  a bell  buoy  off  the  coast 
of  Cornwall,  and  also  in  the  Mersey,  near  Liverpool, 
and  heard  sailors  speak  in  favour  of  them. 

Br.  E.  J.  Mann  having  expressed  his  high  appreciation 
of  the  able  manner  in  which  the  subj ect  had  been  treated, 
said  there  was  one  remark  in  the  paper  which  was  of 
particular  interest  to  him,  viz.,  the  peculiar  way  in 
which  differences  of  sound  often  failed  to  be  dis- 
tinguished even  when  the  sound  itself  was  distinctly 
heard.  He  was  now  realising  that  fact  himself.  He 
had  fortunately  a keen  and  excellent  hearing,  which 
had  served  him  well  all  his  life,  but  latterly  he  had  been 
told  that  he  was  getting  deaf.  He  was  rather  surprised 
at  this,  and  had  been  observing  carefully  to  ffnd  what 
was  the  real  fact.  He  found  this  pecidiarity,  that  while 
he  could  hear  sounds  quite  distinctly,  even  light  sounds 
in  the  street,  yet  when  his  wife  spoke  to  him  he  did  not 
hear  what  she  said.  This  seemed  to  show  that  the 
peculiar  deafness  which  came  over  a man  in  advancing 
years  was  due  to  a want  of  power  to  distinguish  sounds, 
and  he  believed  that  was  the  form  in  which  the  deafness 
of  advancing  life  primarily  showed  itself.  Every 
syllable  uttered  by  Mr.  Edwards  he  had  heard  most  dis- 
tinctly, but  it  sometimes  happened  elsewhere  that  he 
failed  to  distinguish  a good  deal  of  what  was  said. 

Mr.  W.  H.  Preece  was  rather  surprised  that  no  refer- 
ence had  been  made  in  the  paper  to  the  proposal  which 
he  knew  had  been  put  before  the  Trinity  House  by  Sir 
William  Thomson,  that  a system  based  on  that  of  tele- 
graphy should  be  applied  to  the  lighthouses,  so  that  they 
might  speak  in  signals  to  the  mariner  in  such  a way,  that 
wherever  he  might  be  he  should  know  where  he  was. 
The  map  on  the  wall  showed,  that  on  entering  the 
English  Channel,  there  were  three  prominent  points, 
the  Lizard,  the  Start,  and  the  Caskets ; and  it  was  per- 
fectly clear  that  if  each  of  those  lighthouses  were  sup- 
plied with  a siren,  which  should  shout,  in  stentorian 
tones,  “I  am  the  Start,”  or  “The  Lizard,”  no  one 
could  possibly  make  a mistake,  if  he  understood  English, 


though  a Bussian  or  Danish  sailor  might  still  be  puzzled. 
To  make  this  system  still  more  universal,  Sir  William 
Thomson  proposed  that  every  lighthouse  should  indicate 
its  position  in  telegraphic  language,  wfflich  was  lliis. 
Instead  of  using  common  words,  the  names  were 
spelled  out  in  high  and  low  tones,  or  by  long  and 
short  sounds,  or  by  dots  and  dashes,  biit  generally 
by  long  and  short  sounds,  W'hich  were  to  the  tilf- 
graphist  as  clear  and  distinct  as  language.  Every 
telegraph  station  in  the  kingdom  had  its  own 
particular  name — Liverpool  being  Lv.,  Edinburgh, 
Eh.,  and  so  on — and  these  codes  were  used  liy 
telegraphists  in  commmunicating  with  each  other, 
instead  of  the  full  names.  These  codes  were  compos*  d 
of  precisely  the  same  signals  as  were  used  by  the 
Trinity  House,  to  distinguish  their  different  lighthouses. 
Eh.  was  composed  of  a short  sound,  fullow’ed  at  a brief 
interval  by  tour  other  short  sounds.  By  this  Cf>de  a 
lighthouse  might  be  flashing  out  its  name  all  night  long 
in  this  telegraphic  language.  And  not  only  could  it  do  so 
by  means  of  light,  but  it  could  do  so  by  means  of  sound. 
They  only  need  arrange  the  fog-horns,  sirens,  or 
whistles,  to  repeat  these  signals  after  each  otlier  in  a. 
certain  preconcerted  way,  so  that  whether  by  day  or 
night,  in  clear  weather  or  fog,  a mariner  who  had  oino 
learned  this  language,  when  he  came  -within  range  of 
a lighthouse,  could  not  fail  to  know  -where  he  wa^. 
He  knew  there  -v^ere  serious  objections  to  the 
application  of  this  method  to  lighthouse  purposes ; 
the  Elder  Brethren  were  not  likely,  in  a light  w'ay,  to 
set  aside  a plan  proposed  by  so  high  an  authority  as  Sir 
William  Thomson,  and  which  had  been  practically 
adopted  at  Belfast  and  at  some  jdace  on  the  Clyde.  He 
was,  therefore,  rather  anxious  to  hear  from  Mr.  Ed-wards 
what  practical  objections  there  were  to  the  use  of  a system 
which,  in  the  ears  of  any  one  trained  to  telegraphy, 
was  as  distinct  as  if  each  lighthouse  were  to  stand  up 
boldly  out  of  the  water  and  cry  out  its  o-wn  name.  With 
regard  to  Mr.  Courtney’s  automatic  buoy,  he  happened 
to  be  in  America  some  three  or  four  years  ago,  wlien  it 
was  being  tried  off  Sandy  Hook,  and  although  he  was 
four  or  five  miles  from  it,  he  heard  a loud  roar  like  the 
wailing  of  a melancholy  buffalo,  which  reached  to  a 
great  fflstance,  much  to  the  annoyance  of  the  longshore 
men,  but  to  the  great  comfort  of  mariners.  People  must 
not  be  selfish  with  regard  to  horns  and  the  whistles  of 
locomotives,  which  were  the  language  used  by  the  driver 
to  communicate  -with  the  signalman.  He  could  say,  from 
long  experience,  that  the  whistle  was  never  used  unless 
it  was  required ; the  driver  suffered  from  it  as  much  as 
anyone  else,  but  it  was  essential  to  the  safety  of  the  train. 
So  with  regard  to  fog-horns  ; they  ought  to  rejoice  at 
a system  which  secured  the  lives  of  so  many  people. 

Mr.  S.  J.  Mackie  wished,  in  the  first  place,  to  give  the 
credit  which  was  due  to  Sir  Pichard  CoUinson  of  having 
been  the  first  to  apply  explosive  signals,  for  he  was  the 
first  who  sent  up  an  explosive  signal  rocket.  When, 
some  years  ago,  he  was  making  his  first  attempt  at  ex- 
plosive signalling,  he  received  the  greatest  attention 
and  kindness  from  Sir  Richard  CoUinson ; and  he 
wished  to  add  a few  words  on  the  merit  of  gun-cotton 
for  signalling  purposes.  Gruns  required  to  be  kept  in 
order,  and  from  the  time  taken  in  loading  could  not  be 
fired  oftener  than  once  in  ten  minutes,  whereas  gun- 
cotton signals  could  be  fired  with  certainty  once  a 
minute  ; they  could  also  be  made,  by  using  double  and 
single  ones,  to  represent  the  dot  and  dash  of  the 
telegraphic  code.  There  was  also  this  great  advantage, 
that  gun  cotton  co-uld  be  used  for  what  he  called  “above- 
ground signals.”  He  preferred  these  for  many  reasons;. 
You  could  regulate  the  height  according  to  the  distance 
you  wanted  the  sound  to  travel ; and  in  some  experi- 
ments made  at  Folkestone  it  was  found,  when  the 
height  above  the  pier  was  properly  calculated,  although 
the  weather  was  stormy,  and  the  passengers  were  talk- 
ing on  deck,  it  was  distinctly  heard  by  the  steamer  at  a 
distance  of  five  miles.  There  was  also  this  advantage, 
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1 that  when  the  explosion  was  produced  in  the  air  alone 
I it  did  not  affect  the  stability  of  the  ground  or  founda- 
: tion  of  the  lighthouse,  as  might  he  the  case  with  firing 
a gun  repeatedly.  Gun-cotton  could  he  used  in  ail 
weathers,  not  being  affected  hy  damp,  and  the  sound 
went  equally  in  all  directions ; when  fired  from 
Folkestone  pier  it  was  heard  at  Dover  pier  and  at 
HA*the,  whilst  the  lighthouse  at  the  hack  screened  the 
sound  from  the  town. 

Mr.  Liggins  said  he  had  been  accustomed  all  his  life 
to  navigate  the  English  and  St.  George’s  Channels,  and 
he  wo^d  mention  one  or  two  circumstances  which 
showed  the  advantage  of  sound  signals.  The  last  bell 
buoy  he  saw  was  one  which  he  remembered  being 
introduced  by  his  late  friend.  Captain  Peacock,  and 
the  last  time  he  saw  it,  the  sea  was  so  calm  that 
the  buoy  did  not  move,  and,  consequently,  the  bell  did 
not  ring.  That  showed  the  advantage  of  having  one  of 
Courtney’s  automatic  buoys.  On  another  occasion, 
crossing  the  English  Channel  on  a calm  smnmer’s  day  in 
the  mail-boat  from  Calais,  they  almost  ran  upon  the  South 
Foreland,  and  had  only  just  time  to  stop  the  vessel  and 
ttim  astern  to  prevent  running  on  the  beach.  If  there 
had  been  aloud  siren  blowing  such  a thing  could  not  have 
happened  ; but  this  was  about  20  years  ago,  before  such 
signals  were  introduced.  On  another  occasion,  he  was  in  a 
West  Indian  mail-boat  going  down  the  Thames,  and 
ran  on  the  Red  Sand  in  a severe  snowstorm.  It  would 
have  been  prudent  not  to  go  beyond  the  Nore,  but  so 
anxious  were  the  directors  to  get  the  new  ship  round  to 
Southampton  that  they  ran  the  risk.  The  sea  was  soon 
over  the  ship,  and  they  were  in  the  greatest  jeopardy  ; 
then  a most  remarkable  thing  occurred.  They  desired 
to  fire  signal  gims,  and  they  had  two  nine -pounders 
on  deck.  He  himself  saw  the  red-hot  poker  put  to  the 
touchhole,  but  neither  he  nor  his  friend  by  his  side 
heard  the  soimd  of  the  gim.  "UTiether  the  severe  weather 
paralysed  their  sense  of  hearing,  or  the  snow  prevented 
their  hearing  the  sound,  he  could  not  say.  Happily  i 
they  were  seen  by  a smack,  and  were  soon  got  oiit  of  j 
danger.  There  were  many  difficidties  in  the  way  of  ! 
adopting  Sir  William  Tliomson’s  suggestion ; it  wasoften 
very  difficult  to  see  the  glimmer  of  a light  at  all,  and 
after  aU,  the  sheet-anchor  of  the  mariner  in  time  of 
danger  was  the  lead. 

The  Chairman  having  complimented  Mr.  Edwards 
on  his  paper,  said  the  perspicuity  with  which  he  had 
treated  the  subject  was  only  a prolongation  of  the 
clearness,  intelligence,  and  tact  which  he  showed  when 
he  was  at  his  (the  Chairman’s)  side,  day  after  day, 
diiring  those  memorable  experiments  which  the  Elder 
Brethren  had  instituted  at  the  South  Foreland.  Tlie  causes 
which  obstructed  sound  in  the  atmosphere  were  mainly 
two.  The  wind,  in  the  first  instance  ; and  secondly, 
reflections  from  what  he  had  called  acoustic  clouds. 
Profe.ssor  Stokes’s  explanation  of  the  influence  of  the 
wind,  which  had  long  been  a perplexity  to  scientific  men, 
was  this.  Supposing  an  explosion  to  occur,  the  wave 
passed  away  on  all  sides,  so  that  it  might  be  conceived 
at  a little  distance  as  forming  an  arch  over  the  earth’s 
surface.  For  the  sake  of  simplicity,  w^e  may  take  a 
short  portion  of  that  wave  near  the  surface,  and  consider 
it  straight  and  vertical ; it  would  move  on  horizon- 
tally, supposing  nothing  occurred  to  make  it  move 
quicker  at  the  top  than  the  bottom,  or  vice  versa.  But 
now  take  a case  of  the  wind  blowing  in  an  opposite 
direction  to  the  sound.  The  wind  above  was  not  so 
much  affected  by  the  friction  of  the  earth’s  surface 
as  it  was  below,  and,  therefore,  the  wdnd  above  would 
move  quickly,  and,  consequently,  the  sound  wave 
moving  through  it  would  be  tilted  backwards,  and 
assume  a slightly  slanting  direction.  Now,  the 
progress  of  a sound  wave  was  always  at  right 
angles  to  the  face  of  the  wave,  and,  therefore, 
according  to  Professor  Stokes  — and  it  had  been 
verified  since  — when  the  wave  was  thus  tilted 


backwards  by  the  wind,  it  gradually  ascended,  and 
passed  over  the  head  of  the  observer  instead  of 
coming  to  his  ears.  The  acoustic  clouds  had  been 
sufficiently  described  by  Mr.  Edwards,  who,  with  him- 
self, had  made  some  remarkable  observations  upon 
them.  They  could  be  imitated.  That  room  was  now 
filled  with  acoustic  clouds.  From  each  mouth  issued  a 
column  of  warm  air,  and  in  passing  from  one  portion 
of  air  to  another  of  different  temperature,  or 
differently  satui'ated,  a certain  portion  of  the  sound 
wave  was  always  reflected,  and  when  this  occurred 
extremely  often,  the  sound  was  entirely  wasted  in 
these  echoes  which  occured  in  the  air.  Hence  there 
might  be  invisible  acoustic  clouds,  which  behaved 
towards  waves  of  sound  as  an  ordinary  cloud  did  towards 
waves  of  light.  Various  observations  had  been  made 
ujion  the  sound  sent  back  from  these  invisible  clouds,, 
and  he  well  remembered,  one  perfectly  clear  day,  the 
surprise  Mr.  Edwards  experienced  when  he  heard  the 
trumpet  above  them  sending  forth  its  powerful  notes, 
and  those  notes  coming  back  from  the  air  in  front  of 
them.  They  seemed  to  come  from  the  wide  expanse  of 
ocean,  for  there  was  nothing  apparently  to  yield  an 
echo.  With  regard  to  the  experiments  with  gun- 
cotton, Mr.  Edwards  had  mentioned  the  cause  of  its 
efficacy,  which  was  tlris.  If  youpushedyour  hand  through, 
the  air  there  was  a tendency  to  produce  a wave,  but  no 
sound  was  audible,  because  the  air  was  so  easily  moved 
that  there  was  none  of  that  condensation  and  rare- 
faction behind,  which  was  necessary  to  form  a sound- 
wave ; the  air  slipped  away  in  front,  and  closed  in  behind 
as  you  moved  your  hand.  Hence  the  importance  of  im- 
parting a sharp  shock  to  the  air,  in  order  that  it  might 
: not  thus  exercise  its  mobility.  This  was  what  gnu-cotton 
: did,  and  that  was  the  advantage  of  using  gun-cotton, 

I or  the  cotton  powder  to  which  Mr.  Mackie  had  referred, 
i In  these  matters,  he  beheved  a most  important  step 
had  been  justly  referred  to  the  Deputy-Master  of  Trinity 
House,  the  use  of  a rocket  to  carry  amass  of  gun-cotton 
800  ft.  or  900  ft.  into  the  ah,  where  it  exploded.  You 
could  in  that  way  get  the  sound  into  alcoves  and  bays, 
which  were  entirely  shut  oft'  from  a signal  fired  on  the 
ground.  If  he  dared  speak  further  on  the  subject,  he 
must  say  that  it  was  pleasant  to  him  to  think  of  the  days 
he  spent  beside  that  distinguished  Arctic  navigator,  who 
was  the  inventor  of  this  gun-cotton  rocket.  The  manner 
in  which  he  held  on  to  those  laborious  experiments  at 
the  South  Foreland,  always  at  hand,  commanding  the 
vessel,  moving  her  about,  making  observations  with  the 
sextant,  he  should  never  forget,  for  a better  or  nobler 
fellow  labourer  he  never  had.  The  subject  Mr.  Preece 
had  brought  forward  had  already  occupied  the 
attention  of  the  Elder  Brethren,  but  in  dealing  with 
sound  it  was  not  really  so  easy  as  one  might  be  led  to 
suppose,  and  he  believed  his  remarks  were  chiefly 
addressed  to  light.  But,  no  doubt,  in  the  investiga- 
tions which  were  about  being  made,  no  trouble  or 
labour  would  be  spared  to  get  to  the  bottom  of 
the  question  of  differentiating  one  sound  from 
another,  and,  if  possible,  arriving  at  the  ideal 
state  of  things  when  a signal  station  should  by  means 
of  its  sound  tell  its  name.  That  was  the  ideal  to  aim  at, 
and  the  man  who  aimed  at  the  sky,  as  Chesterfield  said, 
would,  probably,  reach  higher  than  the  one  who  only 
threatens  a tree.  So,  by  aiming  at  the  ideal  Mr.  Preece 
had  put  before  them,  the  Elder  Brethren  might  attain 
a degree  of  perfection,  which  otherwise  they  might  not 
accomplish. 

Mr.  Edwards,  in  reply,  said  he  would  only  refer  to  Mr. 
Preece’ s remarks.  Mr.  Preece  said  that  every  man  who 
could  speak  English  would  be  able  to  read  the  long  and 
short  sounds  or  lights  signalled  at  sea ; but  he  should 
have  added — if  he  knew  the  Morse  alphabet,  which  was 
itself  a difficult  thing  to  learn.  He,  as  a distinguished 
telegraphist,  of  course  had  it  at  his  fingers’  ends,  but 
it  would  not  be  so  easy,  say  ,to  the  master  of 
a collier,  who  had  not  very  much  intelligence. 
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He  knew  how  to  navigate  his  vessel,  hut  if  he 
were  put  to  analysing  these  sounds,  he  would  he 
saying  to  his  mate,  ‘ ‘ Bill,  was  that  a long  or  a short 
one  ? ’ ’ and,  if  he  had  not  a watch,  was  he  to  fetch  a 
clock  from  the  cahin,  and  calculate  how  long  a flash 
lasted,  whether  it  was  half  a minute,  or  a quarter,  or 
ten  seconds.  It  was  not  reasonable  to  suppose  that  a 
captain  of  a collier,  and  many  other  men  of  even  less 
mental  calibre,  could  appreciate  what  Mr.  Preece 
thought  so  easy. 

The  Chairman  then  proposed  a vote  of  thanks  to  Mr. 
Edwards,  which  was  carried  unanimously. 


COESESPOHDENCE. 


PEEVENTIOY  OF  FOG-  AND  SMOKE. 

It  is  with  much  satisfaction  that  I observe  that  Dr. 
Alfred  Carpenter  is  to  read  a paper  on  this  important 
subject  before  the  Society  on  the  8th  of  December. 
At  the  Great  Exhibition  of  1862,  Mr.  George  Devey, 
architect,  and  I,  had  a joint  exhibit  in  connection 
with  the  subject.  Since  that  time  I have  had 
occasional  letters  thereon  in  the  pages  of  the  Journal^ 
and  also  in  the  Timfs  newspaper,  and  it  seems  to  me 
desirable  to  present  your  readers  with  a brief  review  of 
this  matter  as  a preparation  for  the  discussion  which 
will  follow  the  reading  of  Dr.  Carpenter’s  paper. 

A summary  of  the  facts  connected  with  this  smoke 
question^  will  be  useful.  There  are  about  550,000 
houses  in  London  furnished  with  about  5,000,000 
chimneys.  Of  these  chimneys,  in  winter,  probably 
about  2,000,000  are  daily  vomiting  visible  smoke  into 
our_  atmosphere.  The  calculation  is,  that  this  smoke 
by  its  effect  on  house  paint,  furniture,  works  of  art, 
nnd  body  linen,  costs  the  inhabitants  of  London 
£2,000,000  sterling  a year.  There  are  about  6,000,000 
tons  of  coal  consumed  annually  in  London,  of  which 
it  is  calculated  that  about  one-tenth  part  escapes  as 
•smoke,  that  is,  unutilised  carbon,  the  estimated  value 
of  which  loss  is  £600,000  a year.  The  density  of 
London  smoke  fogs  arises  from  the  presence  of  moisture 
in  the  air,  which  moisture  is  partly  occasioned  by  the 
damp  clay  of  the  London  basin,  but  chiefly  by  the 
large  volume  of  river  water  meeting  the  sea  water  at 
a different  temperature,  and  hence  condensation  of 
watery  vapour  takes  place  in  the  valley  of  the  Thames, 
but  particrdarly  at  the  mouth  of  the  river,  and  hence 
our  great  smoke  fogs  chiefly  occur  when  the  current  of 
air  comes  from  the  east. 

Paris  not  being  in  the  proximity  of  large  masses  of 
water  enjoys  a comparatively  dry  and  clear  atmosphere. 
Our  geographical  and  geological  position  cannot,  of 
■course,  be  altered,  but  we  can  do  much,  so  far  as  the 
•smoke  nuisance  is  concerned,  to  amend  our  unhappy 
condition.  Beyond  the  2,000,000  house  chimneys 
winch  in  winter  pollute  our  atmosphere,  we  have  the 
chimneys  of  several  thousand  factories.  With  regard 
to  the  smoke  produced  by  these  factories,  including 
bakeries,  and  I may  add  the  chimneys  of  the  kitchens 
of  the  West-end  club-houses,  the  remedy  is  quite 
within  the  scope  of  the  Smoke  Nuisance  Acts  passed 
by  Parliament.  All  that  is  required,  is  that  these  Acts 
be  somewhat  extended,  and  the  machinery  for  carrying 
them  into  execution  be  simplified  and  rendered  more 
peremptory. 

At  present,  the  police  only  can  lodge  complaints,  and 
the  ^ practice  is  to  give  two  warnings  previous  to 
issuing  a summons  before  the  magistrate,  while  the 
average  fine  inflicted  does  not  exceed  30s.  W^ere  any 
two  householders  in  the  neighbourhood  permitted  to 


inform,  and  were  the  average  fine  raised  to  £5, 
of  which  informers  should  receive  one  half,  a few 
weeks  could  suffice  to  extinguish  aU  factory  smoke 
from  London,  because  it  is  perfectly  well  known  that 
by  careful  stoking,  or  by  properly  constructed  furnaces, 
or  by  the  use  of  smokeless  fuel,  such  smoke  can  be 
abolished,  and  that  to  the  pecuniary  advantage  of  the 
manufacturer. 

With  regard  to  the  abolition  of  the  smoke  proceeding 
from  the  two  million  household  chimneys  in  operation 
in  winter,  the  remedy  is  very  much  more  difficult,  but 
the  smoke  of  ordinary  fire-places  could  be  abated  or 
abolished  by  any  of  the  following  plans  : — 

1 . By  aggregating,  say,  every  five  hundred  chimneys 
in  one  tall  chimney,  and  then  by  a descending  shower 
of  water  washing  the  soot  into  the  sewer  there  to  act  as 
a deodoriser  and  disinfectant. 

This  method  was  prox-)osed  by  myself  and  Mr.  George 
Devey,  by  an  exhibit  at  the  Great  Exhibition  of  1862, 
but  I readily  abandon  the  plan  as  au  interference  with 
the  freedom  of  street  architecture,  &c. 

2.  By  the  use  of  properly  constructed  grates — that  is 
grates  composed  almost  entirely  of  fire  clay,  with  orna- 
mental metal  fronts — a great  economy  of  fuel  and  more 
powerful  combustion  is  obtained.  Grates  with  perpen- 
diculars bars  are  said  to  be  better  than  those  with 
horizontal  bars.  If  grates  were  all  fitted  with  blowers, 
to  be  used  on  first  lighting  fires,  much  smoke  would  be 
prevented,  as  it  is  on  first  lighting,  or  mending  fires, 
that  most  of  the  smoke  is  produced.  Dr.  Arnott’s  grate 
with  a closed  bottom,  where  the  fire  is  lighted  at  the 
top  and  burns  downwards,  produces  a less  smoky  fire 
than  an  ordinary  iron  grate,  but  the  appearance 
of  the  fire  is  dull,  and  the  ventilation  of  the  room 
imperfect.  Dr.  Siemens’  coke  and  gas  grate,  as  des- 
cribed in  Nature,  11th  November,  is  au  excellent  grate, 
as  I can  testify  from  examination.  It  produces  no 
smoke,  and  heats  a room  7,200  cubic  feet  at  a cost  of 
4^d.  for  nine  hours,  notwithstanding  that  probably 
three-fourths  of  the  heat  produced  is  lost  in  the  chimney. 

3.  By  the  use  of  coal-gas  it  is  well  known  that  cook- 
ing can  be  beneficially  and  economically  managed  in 
large  establishments  ; but  under  the  management  of 
ordinary  cooks,  gas  is  au  expensive  cooking  power. 
Were  cooking  by  gas  universal,  as  in  summer  kitchen 
fires  only  are  in  operation  in  our  houses,  the 
four  months  of  the  London  season  might  be  en- 
joyed in  a perfectly  smokeless  atmosphere.  Gas, 
as  a heating  power,  can  be  economically  used,  pro- 
vided the  entire  heat  produced  by  its  combustion  is 
utilised,  because,  although  gas,  as  compared  with 
coal,  cost  for  cost,  is  much  inferior  to  the  latter ; yet, 
as  three -fourths  of  the  heat  produced  ascends  the 
chimney,  gas,  under  the  above  conditions,  becomes 
cheaper  than  coal.  If  the  demand  for  gas,  for  cooking 
and  heating  purposes,  became  much  extended,  the  price 
of  gas  could  be  reduced,  and  also  the  price  of  coke, 
and  thus  the  gas  and  coke  fire  might  be  cheaply  pro- 
duced. 

4.  By  the  exclusive  use  of  anthracite  and  other  smoke* 
less  coals,  the  smoke  nuisance  of  London  could  be 
entirely  abolished.  It  is  stated  that  in  Wales  there  are 
fields  of  smokeless  coal,  calculated  at  ten  thousand 
million  tons,  equivalent  to  more  than  fifteen  hundred 
years  of  our  present  London  consumption  of  coal.  This 
coal  is  perfectly  adapted  for  aU  furnaces,  and  can  be 
easily  burned  in  all  stoves  and  fire-clay  grates,  or  in 
iron  grates  with  blowers.  Its  freedom  from  sulphur  is 
a further  advantage,  and  in  South  Wales  it  is  the  usual 
fuel,  both  of  cottages  and  towns,  and  where  it  is  used 
there  is  no  smoke.  It  is  also  used  in  New  York  and 
other  towns  of  the  Eastern  States,  and  New  York  has  a 
brilliant  atmosphere,  even  in  winter. 

5.  Lastly,  I draw  attention  to  the  American  method 
of  warming  houses,  and  as  in  America,  the  mercury 
often  falls  to  zero,  it  is  evident  that  the  best  heating 
apparatus  becomes  necessary  to  life.  The  American 
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method  is  to  heat  the  entire  house  from  a furnace  in  the 
basement.  The  furnace  is  placed  in  a small  chamber, 
to  -w-hich  the  external  air  is  freely  admitted ; which  air, 
becoming  heated  by  contact  with  the  external  surface  of 
the  stove,  ascends  through  pipes  to  the  top  of  the  house, 
there  being  openings  in  these  pipes  into  each  chamber  ; 
such  opening  being  closed  at  pleasure.  Thus  it  may  be 
said,  heat  is  laid  on  like  gas  or  water,  to  be  used  as  re- 
quired. By  this  method  the  heat  produced  is,  or  might 
be,  entirely  utilised,  while  a continual  current  of  fresh, 
warm  air  is  admitted  to  the  house.  The  hot  chamber 
could  be  constructed  as  a Turkish  bath,  and  thus 
not  only  heat  the  entire  house,  but  act  as  a most 
luxurious  and  hygienic  domestic  arrangement.  By 
heating  a house  from  a central  fire,  the  dust  and  black 
smoke  of  our  ordinary  fireplaces  are  avoided,  and  the 
servants  are  saved  the  labour  of  carrying  scuttles  of  coal. 
The  American  furnaces  are  chiefly  of  iron,  and  the 
heat  produced  is  sometimes  excessive.  I should  re- 
commend fire-clay  stoves,  with  fire-clay  brick  flues,  as 
in  our  Turkish  baths.  As  this  central  fire  has  a furnace 
draught,  any  kind  of  coal  can  be  used  with  smokeless 
results. 

1 . The  smoke  produced  by  our  factories  could  be  at 
once  abolished,  and  that  with  advantage  to  the  manu- 
facturers. 

2.  By  the  general  use  of  gas,  coke,  and  smokeless 
coal,  the  smoke  of  London  could  be  abolished,  and  thus 
£2,600,000  saved  to  the  inhabitants. 

3.  By  cooking  with  gas  and  coke,  and  warming  our 
houses  by  a central  furnace,  the  smoke  of  London  could 
be  abolished. 

4.  To  secure  these  advantages  even  in  part,  the  public, 
together  with  surveyors,  architects,  builders,  and  grate 
manufacturers,  should  act  in  unison  with  the  producer 
of  gas,  coke,  and  coals.  But  as  the  smoke  nuisance  of 
Lontlon  is  a r.apidly  increasing  evil.  Government  may  one 
day  find  it  necessarj-  to  place  the  regulation  of  our 
domestic  hearths,  and  our  gas,  coke,  and  coal  supplies, 
under  some  central  and  paternal  government. 

Geoege  Wyld,  M.D, 

12,  Great  Cumborland-placo, 

24th  November,  1880. 

[This  letter  was  in  type  before  the  reading  of  Dr. 
Carpenter’s  paper,  but  was  not  published  owing  to  want 
of  space.] 


As  time  did  not  allow  me  to  join  in  the  discussion 
on  Dr.  Carpenter’s  paper  I now  send  you  a few 
remarks  upon  it.  I have  been  writing  about 
domestic  fire-places  for  seventeen  years  past,  at  a great 
cost  of  time  and  money.  If  I have  not  succeeded 
in  doing  a recognised  public  servdce,  it  is  because 
I have  not  received  the  assistance  from  the  press  which 
I ought  to  have  h.ad.  They  have  been  willing  enough 
to  rf>ceive  my  money  for  advertisements,  but  have  not 
taken  the  trouble  to  read  and  understand  my  books. 
But  now  that  the  subject  h.as  come  prominently  forward, 
we  may  hope  that  it  will  not  be  left  till  a thoroughly 
s archinsT  reform  has  been  commenced. 

I will  first  of  all  allude  to  the  extraordinary  and  daring 
j)ropositions  of  carrying  off  smoke  by  some  thousands 
of  lofty  chimney  shafts,  with  immense  furnaces  burning 
below  them,  supplied  with  the  air  and  smoke  from  our 
houses.  Those  who  have  brought  forward  such  pro- 
positions can  have  no  axlequate  conception  of  the 
enormous  cost,  the  overwhelming  diftioulties,  and  of  the 
certainty  that,  after  all,  the  smoke  would  not  bo  con- 
sumed, unless  it  w.as  done  in  every  separate  fire-place. 

Xow,  as  regards  gas.  I do  not  wish  to  prejudge,  or 
to  say  anything  that  may  prevent  a fair  consideration 
of  Dr.  Siemens’s  contrivance,  but  I must  tell  you  that, 
more  than  twenty-five  years  ago,  my  firm  entered 
larsrely  on  the  manufacture  of  gas-stoves,  and  that  we 
abandoned  it  entirely,  in  consequence  of  its  bringing 
us  constantly  into  collision  with  our  customers.  The 


cost  of  gas  was  too  great,  and,  in  a large  number  of 
instances,  the  products  of  combustion  did  not  pass 
effectually  away  by  the  chimney.  These  remarks  do 
not  apply  to  the  use  of  gas  for  casual  purposes,  espe- 
cially those  of  cookery. 

Now,  as  regards  anthracite  coal.  It  is  used  in  "Wales, 
not  from  choice,  but  from  necessity.  It  is  nearer 
people’s  doors,  and  is  very  cheap.  In  using  it  here,  we 
are  asked  to  use  a blower  to  make  the  fire  bum  cheer- 
fully. By  this  you  carry  off  the  air  of  your  room  with 
great  velocity,  which  air  must  be  replaced  from  your 
doors  or  windows,  or  you  will  have  a sluggish  draught 
in  the  chimney  itself,  with  a return  of  offensive  pro- 
ducts of  combustion.  If  you  propose  to  mix  anthracite 
coal  and  bituminous  coal  in  equal  proportions,  you  must 
have  machinery  for  breaking  the  coal  into  small  pieces, 
and  for  mixing  the  two.  You  must  also  be  pre- 
pared to  pay  the  expenses  of  scientifically  break- 
ing and  mixing.  If  this  is  not  considered  to  afford 
a satisfactory  solution,  we  must  ask  what  may  be  done 
if  we  continue  to  use  bituminous  fuel.  Dr.  Arnott 
pointed  out,  many  years  ago,  the  proper  way  to  use 
bituminous  fuel  was  by  introducing  the  fresh  fuel  below 
the  fire  instead  of  at  top.  A little  consideration  and 
observation  will  show  us  the  utility  of  this.  It  is  when 
fresh  fuel  is  thrown  on  the  top  of  a fire  that  a quantity 
of  vapour,  darkened  by  particles  of  carbon,  escapes 
from  the  fire,  and  is  what  we  call  smoke.  If,  however, 
we  introduce  the  fresh  fuel  below  the  fire,  or  bum  a 
body  of  coal  from  the  toj}  downwards,  like  a torch  or  a 
candle,  the  vapoiir  passes  away  invisibly  through  the 
hot  stratum  of  coal,  and  the  particles  of  carbon  are  con- 
sumed. Dr.  Arnott’s  grate  had  certain  defects,  through 
which  it  never  became  popular.  The  objections  were 
the  sunk  ashpit,  the  use  of  maclunery,  and  the  heavy 
appearance  of  the  grate.  I have  not  the  shghtest  hesi- 
tation in  saying  that  these  objections  maybe  effectually 
overcome,  and,  as  regards  matters  of  design  or  taste, 

I Mr.  Ernest  Turner  has  kindly  consented  to  give  his 
valuable  assistance. 

Notwithstanding  the  objections,  the  grate  has  been 
highly  appreciated  for  a long  number  of  years  by 
highly  accomphshcd  men.  Sir  William  GuU  has  used 
it,  and  recommends  it  to  his  patients.  His  own  grates 
were  used  by  his  predecessor.  Dr.  Todd.  Sir  Roderick 
Murchison  used  it  with  great  satisfaction,  and  Mr, 
Thomas  Burgoyne,  a well-known  solicitor,  changed  in 
the  course  of  ten  years  the  whole  of  the  grates  in  two 
large  houses  in  Stratford -place,  and  told  me  emphati- 
cally, that  he  had  been  repaid  the  cost  of  the  grates  by 
the  saving  of  fuel,  over  and  over  again. 

Now,  as  regards  the  kitchen  department,  we  waste, 
undoubtedly,  an  enormous  deal  of  fuel.  We  produce  a 
large  quantity  of  smoke,  and  we  so  fill  our  flues  with 
soot  that  they  require  clearing  every  week.  The  matter, 
however,  may  be  dealt  with  in  a highly  satisfactory 
' manner,  bxit  only  by  following  Count  Rumford’s  advice, 
and  avoiding  the  open  fire  altogether  for  nearly  all  the 
purposes  of  cooking.  For  the  whole  of  the  hot  water 
required  by  a household  wo  ought  to  use  a closed  fii’e 
and  burn  anthracite  coal.  This  should  enable  us  to  have 
a warm  bath  at  midnight  without  disturbing  servants. 
For  our  ovens,  used  for  baking,  or  ventilated  when 
used  for  roasting,  we  should  have  a separate  fire,  never 
to  be  lighted  except  when  absolutely  required,  and  in 
this  we  may  burn  anthracite  coal  or  coke.  For  our  hot 
plate  we  may  use  gas  or  anthracite  coal.  In  using  gas, 
we  must  take  care  to  provide  means  to  carry  off  the 
fumes  by  the  kitchen  chimney,  and  in  using  anthracite 
coal  we  require  a closed  fire-j^lace,  and  that  the  hot 
plate  should  be  made  in  one  piece,  with  only  a round 
cover  over  the  fire,  so  that  we  may  get  the  full  benefit 
of  the  laws  of  the  conduction  of  heat,  having  no  heated 
flame  to  depend  upon. 

I am  sure  that  these  arrangements  can.  with  a little 
ingenuity,  be  combined  in  the  basement  of  nearly  all 
' modem  houses.  It  may  be,  however,  that  for  very 
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small  households  an  American  stove,  to  burn  coke  or 
anthracito  coal,  and  a little  gas  boiler,  would  meet  all 
requirements,  and  give  no  smoke. 

Now,  can  we  reconcile  our  servants  to  this  system? 
I believe  we  can,  but  we  can  only  do  it  by  training 
them.  We  must  provide  them  somewhere  in  the  base- 
ment, with  an  economical  open  fire-place,  at  which  they 
can  warm  their  fingers,  and  do  little  domestic  offices ; 
such  as  toasting  bread,  cooking  a chop,  boiling  a kettle, 
&c.,  instead  of  using  the  gas  hot-plate. 

I have  now  given  an  outline  of  the  way  in  which  the 
smoke  question,  so  far  as  domestic  fires  are  concerned, 
may  be  effectually  dealt  with.  We  may  not  get  rid  of 
smoke  entirely,  but  if  we  get  rid  of  nineteen -twentieths, 
as  we  may  unquestionally  do,  we  shall  do  as  much  as 
can  be  expected,  as  long  as  we  retain  the  use  of  open 
fires  and  bituminous  fuel, 

I will  only  add  that  I hope,  after  the  close  of  this 
winter’s  discussion,  to  have  the  privilege  of  bringing 
forward  the  whole  subject  of  the  domestic  uses  of 
fuel,  when  I trust  I may  be  able  to  deal  with  it  more 
elaborately  than  at  the  present  time. 

Feedeeick  Edwaeds,  Jun. 

Great  Marltorouah-street. 


' At  the  discussion  on  the  prevention  of  smoke  fogs 
in  the  metropolis,  and  in  large  towns  generally,  it 
was  my  intention  not  only  to  trace  out,  as  far  as 
possible,  the  true  source  of  the  evil,  but  to  point  out 
the  limits  within  which  the  remedies  obtainable  would 
appear  to  lie.  As  it  happened,  however,  I had  only  time 
enough  to  give  a brief  outline  of  the  first  topic,  the 
claims  of  other  speakers  to  a hearing  not  admitting 
of  more  than  a general  reference  to  the  second  branch 
of  my  intended  communication  to  the  Society.  I wish 
now  to  supply  that  unadvoidable  omission. 

As  the  report  of  the  paper  and  speeches  delivered 
at  the  meeting  will  show,  I succeeded  in  proving,  from 
the  official  returns  of  the  annual  consumption  of  coal  in 
London,  and  from  the  admitted  data  of  gas  manu- 
facture, that  the  quantity  of  water  generated  by  the 
combustion  of  raw  coal  amounts  daily  to  a mass  equi- 
valent to  a rainfall  of  one -eighth  of  an  inch  over  an  area 
of  20  square  miles ; or,  if  a smaller  surface  be  taken, 
of  a quarter  of  an  inch  over  an  area  of  10  square 
miles.  This  aqueous  mass,  converted  into  vapour  in 
certain  favourable  states  of  the  atmosphere  as  to  pressure 
and  temperature,  &c.,  would  obviously  occupy  an  enor- 
mous volume,  and  would  be  sufficient  to  spread  over  the 
whole  of  London,  if  limited  in  height  as  Dr.  Carpenter 
demonstrated  it  to  be. 

I alluded  incidentally  to  the  shameful  waste  of 
ammonia  accompanying  the  general  waste  of  fuel,  due  to 
imperfect  combustion  in  our  ordinary  fire-grates.  This 
waste  will  be  best  appreciated  when  I state  that,  assuming 
the  gluten  of  wheat — the  nourishing  element  in  it  to 
1 e on  an  average  26  per  cent,  of  its  w'eight  and  the 
nitrogen  15  per  cent,  of  the  gluten,  13  lbs.  per  ton  of 
corl  being  the  ammonia,  the  production  of  8,000,000 
of  tons  would  be  equivalent  to  5,200,000  quarters  of 
wheat,  taking  60  lbs.  as  the  weight  of  a bushel.  In 
first  quality  wheat  the  gluten  is  35  per  cent,,  which 
would  give  even  a larger  number  of  quarters.  This 
conclusion  might  seem  to  be  irrelevant  to  the  main  ques- 
tion of  the  fog  nuisance,  but  if  we  reflect  that  this  im- 
portant element  of  fertility  is  the  invariable  concomitant 
of  the  general  waste  of  fuel,  due  to  imperfect  combus- 
tion, and  withal,  an  element  injurious  to  the  respira- 
tory organs,  and  to  the  mucus  membrane,  we  shall 
perceive  that  it  strengthens,  under  its  double  aspect, 
the  claim  of  the  public  to  a reformed  system  of  heating 
their  dwellings. 

At  this  point  it  is  proper  to  observe  that  the  most 
perfect  combustion  of  bitumenous  coal  could  do  no 
more  than  remove  the  hydro-carbons  in  their  gross  and 
unconsumed  state,  the  ammonia  and  the  aqueous 
vapour  in  the  purer  fog  still  remaining  unsubdued. 


If  the  hot  products  of  combustion  were  to  be  conducted 
through  the  tubes  of  a tubular  boiler  fuU  of  cold  water, 
they  would  be  condensed,  heating  the  water  in  their 
passage,  while  the  resulting  liquid  would  pass  into  a 
receiver,  thus  collecting  the  ammonia  present.  If  this 
boiler  were  to  be  constructed  with  two  pipes,  com- 
municating with  a cistern  of  water  at  the  top  of  the 
house,  the  warm  water  would  ascend,  while  the 
cold  was  descending,  until  the  temperature  in 
both  vessels  should  be  the  same.  The  hot  water  could 
be  conducted  from  the  cistern  above  by  pipes,  to  warm 
the  upper  apartments  of  the  house,  and  used  for  baths 
and  other  domestic  purposes.  This,  it  is  needless  to  say, 
applies  to  only  the  better  class  of  houses,  mamifactories, 
&c.  The  working  classes,  lodgers,  and  others  woidd  be 
restricted  to  the  use  of  coke,  or  of  anthracite  coal,  in 
stoves  suitable  to  their  combustion.  In  this  case,  the 
coke  must  be  manufactured  somewhere,  in  or  near 
London,  or  near  the  pit’s  mouth,  and  then  the  question 
naturally  arises — ‘ ‘ What  would  be  done  with  the 
gas?”  The  answer  to  this  is  simple — “The  proper 
application  of  the  gas  would  be  to  heating  purposes  of 
all  kinds,  by  means  which  should  ensure  perfect  com- 
bustion, and  utilise  the  heat  of  the  products  of  that 
combustion.”  It  is  implied  that  the  ammonia  would  be 
collected  in  the  cooking  process  yielding  the  gas.  Near 
iron  works  the  gas  could  be  used  in  cementing  the  iron 
ore  preparatory  to  charging  the  blast  furnace.  A 
simple  calculation  determining  the  weight  of  iron  ore 
reduced  by  the  gas  due  to  a ton  of  coals  would  surprise 
most  readers.  I only  indicate  this  process  as  an 
element  of  economy. 

I now  come  to  an  application  of  both  coke  and  anthra- 
cite coal  to  the  production  of  carbonic  oxide  gas,  which 
could  be  conveyed  by  pipes,  like  the  present  lighting 
gas,  to  every  fire-grate  in  London.  I advocate  this 
with  much  hesitation,  well  knowing  the  fears  and 
prejudices  which  I have  to  encoimter.  It  is  said  by 
meffical  men,  of  great  authority,  that  carbonic  oxide  is 
a deadly  poison,  but,  so  is  carburetted  hydrogen  in  a 
certain  proportion  to  air  of  respiration,  besides  being  as 
explosive  and  dangerous  to  life  as  gunpowder.  In 
common  with  nitrogen,  both  gases  asphyxiate  ; whether 
as  a true  poison,  or  by  deoxidising  the  blood,  all  are 
equally  fatal.  But  is  not  carbonic  oxide,  as  well  as 
carbonic  acid,  at  present  evolved  in  great  quantities, 
passing,  with  nitrogen,  sulphurous  acid,  and  sul- 
phuretted hydrogen,  up  our  chimneys,  especially  from  a 
red  hot  grate  full  of  coals  ? 

More  than  this,  it  is  to  be  noted  that  carbonic  oxide 
would  not  be  consumed  like  the  present  lighting  gas,  in 
the  midst  of  our  apartments,  by  burners  suspended 
above  our  heads,  and  free,  in  case  of  escape,  to  mingle 
with  the  air  which  we  breathe.  It  would  be  burned — 
as  it  is  at  present — in  the  grate,  with  a current  of  the 
heated  products  of  combustion  passing  up  the  chimney, 
and  even  if  escaping  unbumed,  being  specifically  lighter 
than  air,  it  would  ascend.  With  anything  like  a well- 
constructed  and  well-ordered  apparatus,  the  gas  being- 
led  indirectly  to  the  grate  from  without  the  walls,  acci- 
dents to  life  would  not  be  more  frequent  than  at  present 
from  the  incautious  use  of  carburetted  hydrogen  gas  in 
burners.  The  heat  given  out  by  a grate  filled  with 
pumice  stones,  or  bails  of  fire-clay,  submitted  to  the 
burning  carbonic  oxide,  would  be  very  intense,  giving 
out,  too,  a bright  light,  and  could  be  regulated  to  a nicety 
by  the  jets.  There  are  two  modes  of  generating  this 
gas  from  limestone  or  chalk,  by  passing  its  carbonic  acid 
through  red-hot  coke  or  anthracite  coal,  or  by  passing 
steam  through  the  same  heated  fuel.  I prefer  the 
former,  because  when  spent,  the  produce  in  hme  may 
be  sold  to  advantage. 

But  there  is  a second  application  to  which  I invite 
special  attention.  By  slaking  the  quick-lime  (above  all, 
if  spent  steam  be  used  for  the  purpose)  in  cyhnders 
placed  in  large  reservoirs  of  water,  at  least  as  much 
heat  would  be  evolved  as  was  originally  employed  to 
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vaporise  the  carbonic  acid.  The  water  so  heated  could 
be  conveyed  in  well -fitted  pipes  to  a g'reat  distance  for 
warming  houses,  as  well  as  for  domestic  purposes.^  The 
economy  of  fuel  thus  attainable  in  the  great  city  of 
London  woidd  be  enormous. 

;XIy  object  is  to  ventilate  the  above  suggestions,  in 
the  hope  that  their  publication  may  lead  to  their 
examination  by  that  large  class  of  ingenious  ^ and 
practical  minds  habitually  devoted  to  kindred  objects, 
and  therefore  competent  judges  of  the  merits  of  my 
system.  I trust  that  I have  succeeded  in  proving  that 
something  more  than  complete  combustion  is  required 
to  prevent  fogs.  T.  C.  Knowles. 

Maj-field,  Ryde,  13th  Dec.,  1880. 


It  may  interest  some  of  the  members  of  the  Society 
of  Arts  to  know  that  it  is  quite  easy  to  burn  a mixture 
of  coke  and  gas  in  an  ordinary  domestic  grate,  without 
going  to  the  expense  of  fitting  Dr.  Siemens’s  regenera- 
tive arrangement  to  it. 

I have  done  so  for  some  time,  and  first  described  my 
system  in  a letter  to  the  Fog  and  Smoke  Committee, 
dated  27th  October  last.  Dr.  Siemens  first  described 
his  arrangement  in  a letter  to  the  Times,  dated  2nd 
Xovember.  A dra^ving  and  description  of  my  grate  is 
published  in  the  Sanitary  Record oi  loth  December  ; but 
I may  say  here  that  the  whole  thing  consists  in  lining 
the  grate  with  fire-brick,  and  introducing  small  gas  jets 
to  play  upon  the  front  of  the  coke,  through  perforations 
in  an  iron  gas-pipe  laid  at  the  bottom  of  the  grate  in 
front. 

I have  fitted  an  “ experimental  gas  meter,”  by 
Glover  and  Co.,  to  one  of  my  grates,  and  carefully 
measured  the  coke  supplied  to  it,  and  find  that  the  cost 
of  it  has  never  reached  one  halfpenny  per  hour,  which 
is  the  cost  of  burning  a mixture  of  gas  and  coke  in  Dr. 
Siemens’s  grate,  as  given  by  himself.  I find  the  smoke- 
less fire  plea.sant,  convenient,  and  economical,  but 
have  no  interest  in  any  manufacture,  or  .sale  of  any 
article  connected  with  it.  I hope,  for  the  sake  of  the 
atmosphere  of  London,  that  it  may  be  extensively 
.adopted,  and  any  person  who  thinks  of  having  it  fitted 
in  his  own  house,  is  quite  welcome  to  call  .and  see  mine. 

Cosmo  Innes,  C.E. 

7,  John-street,  Adelphi. 


A patent  was  grjinted  in  1873  to  the  Rev.  Tliomas 
j Wolstencroft,  rector  of  Morton,  near  Manchester,  for 
“An  improved  method  of  wanning  dwelling-houses 
I and  other  buildings,  economi.sing  fuel,  burning  slack, 
re<lucing  the  bulk  of  the  refuse,  improving  draughts, 
and  curing  smoky  chimneys.” 

The  patent  consisted  in  closing  in  the  space  between 
the  bottom  of  the  grate  and  the  hearth  by  an  iron 
movable  plate,  or  back  of  an  a.shes-pan,  forming  a 
chamber  beneath  the  fire,  to  which  a supply  of  air  was 
communicated  from  within  or  without  the  room,  usually 
from  the  .space  beneath  the  floor,  thus  prev'enting  dry 
rot,  or  from  the  room  below,  so  ventilating  it ; this 
supply  of  air  was  controlled  by  a valve,  which  regulated 
the  combustion.  In  burning  coal,  a saving  of  25  per 
cent,  was  effected,  while  with  careful  stoking,  45  to  50 
per  cent,  was  easily  reached.  With  this  stove,  coke 
produces  a better  fire  than  coal,  as  an  intense  glow  or  a 
smouldering  fire  may  be  had  as  desired. 

Some  hundreds  of  the  grates  were  fitted  in  the  neigh- 
bourhood of  Manche.ster,  and  sati.sf actorily ; but  through 
in.siifficient  means  to  work  the  invention  (which  also 
was  in  the  hanffs  of  a sole  manufacturer),  the  business 
and  patent  collap.sed. 

TFe  invention  may  be  applied  to  most  grates  by  an 
«^rdinary  workman. 

Thomas  Wolstenceoft. 

19,  Charterhon'ie-square,  E.C., 

December  14th,  IBS''. 


I was  rather  surprised  to  find  an  old  popular  error 
cropping  up  in  Dr.  Carpenter’s  interesting  paper  upon 
Fogs ; and  was  the  more  surprised  that  it  should 
occur  there,  because  Dr.  Carpenter  has  evidently  made 
a careful  study  of  the  subject  of  fog.  Near  the  bottom  of 
the  second  column,  on  page  52,  Dr.  Carpenter  observes, 
that  the  most  curious  effect  of  the  fog  “ is  the  oblitera- 
tion of  sound,  which  prevents  one  from  perceiving  the 
approach  of  moving  objects,  until  they  are  close  upon 
you,  and  moving  vehicles  suddenly  appear  like  ghosts-  / 
upon  the  scene  ; a noise  upon  the  top  of  a building  is 
heard  much  more  distinctly  than  one  near  the  ground.”’ 
He  then  goes  on  to  remark,  that  where  the  fog  was 
thickest,  the  sounds  were  most  indistinct.  Now,  if 
there  is  one  fact  more  certain  than  another  about 
fog,  I take  it  to  be  the  fact  that  fog  is  rather  a 
conductor  of  sound  than  an  obstacle  to  it.  This 
has  been  proved  by  the  long-continued  observa- 
tions carried  on  by  Dr.  Tyndall  on  behalf  of  the 
Trinity  House,  and  has  been  further  verified  by  a series 
of  experiments  made  by  the  same  distinguished  philoso- 
pher. It  is  now  a received  axiom  that  sound  is  not 
impeded  by  a homogeneous  layer  of  air  or  fog,  but 
th.at  it  is  ob.structed  when  it  has  to  pass  through  layers 
of  various  density.  It  is  also,  I believe,  accepted, 
that  sounds  are  heard  further  in  dense  solid  fog  than 
they  are  in  a clear  day,  when  the  air,  though  optically 
clear,  is  very  likely  to  be  acoustically  impervious.  It 
is  curious  that  the  error — for  error  it  must  be  admitted 
to  be — should  be  so  deeply  rooted.  I have  tried  on  ones^ 
or  two  occasions,  but  in  vain,  to  convince  signalmen  on 
a railway  that  they  were  able  to  hear  as  far  in  fog  as  on 
a clear  day  ; but  I have  never  succeeded  in  inducing 
them  to  believe  me,  or  even  to  m.ake  careful  observations- 
aftcr  I had  talked  to  them.  H.  T.  W. 

[Since  the  above  was  written,  the  subject  has  been 
further  elucidated  by  the  paper  read  last  Wednesday 
by  Mr.  Price  Edwards,  and  by  the  remarks  of  the 
Chairman  of  the  meeting.  Dr.  Tyndall.] 


Now  that  strenuous  exertions  are  being  made  tn 
mitigate  the  evil  of  London  smoke,  it  is  but  fair  that 
some  notice  should  be  taken  of  the  endeavours  made 
more  than  two  centuries  ago,  by  a distinguished 
Engli.shman,  with  the  same  end  in  view.  John  Evelyn 
published,  in  1661,  his  “Fumifugium,  or  the  incon- 
veniency  of  the  Aer  and  Smoak  of  London  dis.sipated,” 
in  w'hich  he  proposed  two  presumed  remedies.  On& 
was,  the  banishment  of  noxious  trades  (such  as  brewers, 
dyers,  soap  boilers,  and  lime  burners)  from  London  ; 
and,  the  other,  the  encouragement  of  planta- 
tions. He  particularly  recommended  the  plantation 
of  lime  trees  as  an  antidote  to  the  evils  of  London 
smoke,  and  it  is  supposed  that  the  trees  in  St.  James’s- 
park  were  planted  there  in  consequence  of  this  sugges- 
tion. In  accounting  for  the  origin  of  his  book, 
Evelyn  says,  that  while  walking  with  Charles  II.  in 
Whitehall,  his  attention  was  attracted  to  the  clouds  of 
smoke  that  issued  from  chimneys  close  by  Northumber- 
land-house, and  adds,  that  the  king  commanded  him 
to  draft  a Bill  for  presentation  to  Parliament,  by 
means  of  which  the  nuisance  should  bo  abated.  The- 
author  subsequently  conferred  with  the  Attorney - 
General,  but  nothing  came  of  the  suggestion,  in  spite 
of  its  having  been  made  by  a king.  “ Fumifugium  ” 
was  re-issued  in  1772,  when  the  editor  referred  in  a 
preface  to  the  smoke  made  by  the  York  Buildings 
Waterworks ; and,  in  1822,  an  analysis  of  the  tract 
appeared  in  the  Journal  of  Science,  Literature,  and  the 
Arts  (vol.  xii.  p.  343).  X. 


The  following  letter  was  addressed  to  Mr.  E.  Chad- 
wick, C.B.,  Chairman  of  the  meeting,  on  the  8th  inst.  : — 

I regret  that  an  engagement,  already  made,  pre- 
vents my  being  present  at  the  meeting  of  the  Society 
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of  Arts  on  the  8th  inst.,  to  hear  the  paper  on  smoke 
abatement  in  London.  I may  say  that  I am  sure 
that  the  metropolitan  gas  companies  would  give 
■cordial  assistance  in  the  matter,  if  from  no  higher  than 
selfish  reasons,  because  the  employment  of  gas  for  the 
purposes  of  warming,  ventilating,  and  cooking,  as  well 
as  for  motive  power,  would  induce  an  increased  con- 
sumption, the  effect  of  which  would  be  to  add  to  our 
shareholders’  profits,  and,  as  iinder  the  existing  sliding 
scale  of  price  and  dividend  the  companies  are  actually 
in  partnership  with  the  consumers,  further  reduction 
in  the  already  low  price  of  gas  must  needs  follow. 

The  gas  companies  have,  thus  far,  not  had  very 
much  cause  to  thank  the  local  authorities,  whose  object 
appears  recently  to  have  been  to  prevent  the  proper 
lighting  of  the  streets,  but  you  may  take  it  from  me 
that  the  use  of  coal  gas  is,  at  present,  only  in  its  infancy, 
and  it  not  only  can,  but  will  be  applied  with  as  much 
success  towards  the  object  you  have  now  in  view,  as 
the  companies  have  already  shown  it  to  be  capable  of 
for  the  mere  purposes  of  illumination. 

J.  Phillips,  Secretary. 

The  Gas  Light  and  Coke  Company, 

Horsefeiry-road,  Westminster,  S.W., 

7th  December,  1880.” 


HOUSE-DRAINAGE  TESTS. 

The  system  of  testing  drains  by  the  use  of  pepper- 
mint or  Mitcham  oil,  as  used  by  the  Boston  Board  of 
Health,  as  explained  at  page  16,  and  by  Mr.  Innes,  as 
per  page  45,  is  rather  indefinite,  I consider,  for  general 
use.  In  this  case  one  has  only  the  sense  of  smell  to  be 
guided  by,  whereas  by  the  smoke  test  the  more  definite 
sense  of  sight  is  added  to  that  of  smell.  The  sulphur 
which  I use  to  raise  the  smell  is  also  a good  disinfectant. 
Sometimes  there  are  people,  too,  who  have  “no noses,” 
■and  who  refuse  to  believe  the  smelling  evidence  as  to 
the  drains,  &c.,  leaking,  but  v/hen  the  smoke  is  seen 
pouring  out  they  cannot  get  over  that  evidence.  The 
smoke  test  is  also  the  most  practical  one  to  apply  when 
laying  new  drains.  In  the  smoke  tests  I speak  of,  the 
smoke  is  blown  into  the  pipe  by  means  of  a fanner.  I 
have  used  this  mode  regularly  for  some  years  back. 

W.  P.  Buchan. 

21,  Eenfrew-street,  Glasgow,  4th  Dec.,  1880. 


It  seems  to  me  a pity  to  waste  a good,  honest,  anti- 
spasmodic,  like  oil  of  peppermint,  down  soil-pipes, 
reversing  the  adage  of  putting  the  beggar  on  the 
gentleman,  Instead  of  using  “an  ounce  of  the 
Mitcham  oil  for  each  house,  that  costs  2s.  6d.,”  I 
utilise  the  remainder  fluid  drawn  from  my  gas  car- 
buretter, which,  though  not  “ like  the  sw'eet  south  that 
breathes  upon  a bank  of  violets,”  as  a detective,  will 
Imock  oil  of  peppermint  into  a cocked  hat. 

P.  Hinckes  Bird. 

1,  Norfolk-square. 


CROYDON  BOURNE  PLOW. 

The  following  letter  from  Mr.  Baldwin  Latham, 
M.I.C.E.,  E.G.S.,  appeared  in  the  Daily  Cii'Onicle. 
It  refers  to  the  underground  river  that  rises  at  certain 
times  after  a period  of  considerable  rainfall: — 

“Under  the  head  of  ‘Local  Nev/s  from  Croydon,’  I 
And  it  stated  in  your  issue  of  to-day,  that,  in  the 
course  of  a few  days,  the  Croydon  Bourne  will  rise  in 
Marden-park.  As  the  author  of  the  prediction  of  the  rise 
of  the  Bourne  in  Croydon,  will  you  allow  me  to  state  that, 
although  Marden-park  is,  traditionally,  the  place  in 
which  the  Bourne  rises,  the  Bourne  recently  predicted 
by  me  will  not  rise  here,  and  it  is  very  improbable 
that  it  ■will  flow  at  all  this  year  in  Marden-park. 
The  predicted  Bourne  will  commence  as  a small  Bourne, 
flow  very  much  lower  down  the  valley  than  Marden- 
2:ark,  or  immediately  below  the  ‘ Rose  and  Crown,’ 


under  Riddlesdo-wn,  and  about  1,500  yards  above 
Kenley  Railway  Station,  and  will  not  commence  to 
flow  until  after  December  1 1 . 

“ These  Bourne  flows,  which  have  for  many  centuries 
past  troubled  superstitious  persons,  have  been  looked 
upon  to  presage  ‘ war,  pestilence,  and  famine,’  and 
there  are  numbers  of  instances  where  a Bourne  flow  has 
accompanied  great  outbreaks  of  disease,  as  w^as  the 
case  in  the  great  epidemic  of  fever  in  Croydon,  which 
broke  out  in  the  latter  end  of  the  year  1852  ; but  the 
Bourne  flow  was  not  the  cause  of  this  epidemic.  On 
the  other  hand,  as  a rule,  the  healthiest  years  are  those 
in  which  there  is  the  largest  quantity  of  'V'ater  stored 
in  our  subterranean  reservoirs,  but  generally  the  con- 
ditions, antecedent  to  a great  Bourne  flow,  have  been 
favourable  to  the  development  of  fever  and  other 
diseases. 

“ This  occasion  will  make  the  fifth  year  in  which  I 
have  predicted  the  date  and  volmne  of  the-'-e  mysterious 
Bourne  flows,  and  up  to  the  present  time  each  prediction 
has  been  verified,  showing  that  the  cause  of  these  Boiu-ne 
flows  has  been  taken  out  of  the  region  of  conjecture  and 
placed  within  the  range  of  scientific  demonstration. 

“ The  predicted  Bourne  will  commence  to  flow  at  an 
earlier  period  than  usual,  and,  in  consequence,  its  pro- 
bable future  volume  cannot  be  predicted  with  certainty. 
Present  indications  show  that  it  will  little  exceed  that 
which  occurred  in  the  spring  of  1878.  If  there  should 
be  a large  rainfall  between  the  present  time  and  the  end 
of  February  the  predicted  Bourne  may  develop  into  a 
large  flow  and  break  out  in  Marden-park,  but  if  this 
shoifld  be  the  case  I should  be  able  to  predict  its  appear- 
ance even  in  that  locality  before  it  occurred,  as  I did  the 
one  which  broke  out  there  in  the  early  part  of  1877. — 
I am.  Sir,  yours  faithfully, 

‘ ‘ Baldwin  Latham. 

“CE.,  M.I.C.E.,  F.G.S.,  F.MS.,  &c. 

“ 5Uestminster,  S.W.,  November  30,  1880.” 


MEETINGS  OE  THE  SOCIETY. 

Cantor  Lectures. 

Monday  Evenings,  at  eight  o’clock.  The  First 
Course,  on  “ Some  Points  of  Contact  between  the 
Scientific  and  Artistic  Aspects  of  Pottery  and 
Porcelain.”  Five  Lectures,  by  Prof.  A.  H. 
Church,  M.A.  Oxon.,  F.C.S. 

LeCTUEE  V.  AND  LAST.— DeCEMBEE  20. 

Hard  paste  porcelains,  Chinese,  Japanese,  and 
European. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Dec.  20th  ...  SOCIETY  OF  AETS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Prof.  A.  H. 
Churen,  ‘‘  Some  Points  of  Contact  bet^weenthe  Scientific 
and  Ai'tistic  Aspects  of  Pottery  and  Porcelain.” 
(Lecture  V.) 

Medical,  11,  Chandos-street,  "W.,  8^  p.m. 

Victoria  Institute,  7,  Adelpbi-terraee,  W.C.,  8 p.m. 
London  Institution,  Pinsbmy-circus,  E.C.,  5 p.m.  Prof. 
E.  Ray  Lankester,  “ Growth  from  the  Egg.” 

Tuesday,  Dec.  21st... Civil  Engineers,  25,  Great  George-street, 
Westminster,  S.W.  Annual  General  Meeting. 
Statistical,  Somerset  - house  - terrace,  Strand,  W.C., 
7f  p.m.  Mr.  R.  Price  WilLiam.s,  “The  Question  of 
the  Reduction  of  the  Present  Postal  Telegraph  Tariff.” 
Pathological, 53,  Berners-street,  Oxford-street,  W.,  8?  p.m. 

Wednesday,  Dkg.  22nd... Royal  Society  of  Literature,  4,  St. 

Martin’ s-place,  W.C.,  8 p.m.  IH.  Walter  De  Gray 
Birch,  “ Pictures  from  the  Life  of  St.  Guthlac,  a T^vrelfth 
Century  Roll  in  the  British  Museum.” 

Thursday,  Dec.  23ed... London  Institution,  Pinshury-circus,  E.C., 
7 p.m.  Mr.  W.  R.  S.  Ralston,  “ A Story-teUing.” 

Chil  and  Mechanical  Engineers,  7,  Westminster-chambers, 
S.W.,  7p.m.  IMr.  A.  Y.  Wahnsley,  “The  Patent-la-svs, 
and  their  Influence  on  Trade.” 

Eridat,  Dec.  24th  ...  Quekett  Microscopical  Club,  University 
College,  W.C.,  8 p.m. 
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AIX  communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.C. 


NOTICES. 


CINTOR  LECTURES. 

The  fifth  and  concluding  lecture  of  the  first 
course  was  delivered  on  Monday,  20th  inst.,  by 
Prof.  A.  H.  Church,  M.A.,  F.C.S.,  on  “Some 
Points  of  Contact  between  the  Scientific  and 
Artistic  Aspects  of  Pottery  and  Porcelain,”  in 
which  attention  was  specially  directed  to  hard 
paste  porcelains,  Chinese,  Japanese,  and  European. 
At  the  conclusion  of  the  lecture,  the  Chairman 
(Mr.  B.  FRA^'■CIS  Cobb,  Treasurer  of  the  Society) 
moved  a vote  of  thanks  to  the  Lecturer  for  the 
interesting  course  which  he  had  just  brought  to  a 
close. 


JUVENILE  LECTURES. 

All  the  tickets  for  Mr.  Eomanes’s  Lectures 
having  now  been  disposed  of,  the  issue  has  been 
stopped.  As  all  the  available  accommodation  will 
be  required  for  those  members  who  have  applied 
for  tickets,  it  will  be  understood  that  no  member 
can  be  admitted  without  a ticket. 

The  Secretary  will  feel  greatly  obliged  if  any 
member,  who  is  unable  to  use  his  ticket,  will 
kindly  send  it  back. 


REFORM  OF  THE  PATENT  LAWS. 

The  Council  adopted  the  following  Petition  to 
the  House  of  Commons,  at  their  meeting  on  Mon- 
day, 6th  inst. : — 

To  THE  Eight  Honourable  the  CoiiMoxs  in 
Parliament  Assembled. 

The  Humhle  Petition  of  the  Council  of  the  Society 
of  Arts,  Manufactures,  and  Commerce,  incorporated 
hy  Royal  Charter, 

Sheweth, — 

1.  That  the  Society  is  deeply  interested  in  the 
Patent-law,  and  submits  that  it  ought  to  be  made 
to  conduce,  as  far  as  possible,  to  the  progress  of 


the  Arts,  Manufactures,  and  Commerce  of  this 
country,  so  as  to  allow  tlie  inventions  of  the 
United  Kingdom  to  compete  fairly  with  those  of 
all  the  world. 

2.  That  the  Society,  in  the  years  1850,  1851,  and 
1852,  published  reports  on  the  Patent-law  as  then 
existing,  and  that  those  reports  were  instrumental 
in  inducing  Parliament  and  the  Government  to 
pass  the  Patent-law  Amendment  Act,  1852,  which 
completely  reformed  the  law. 

3.  That  the  effect  of  such  reform  has  been  greatly 
to  stimulate  invention,  and  has  so  increased 
the  amounts  derived  from  Patent  fees,  that  they 
have  now  reached  the  sum  of  £180,000  a-year,  of 
which  only  about  £40,000  are  expended  in  con- 
nection with  the  administration  of  the  law,  leaving 
£140,000  as  a tax  on  the  progress  of  invention. 

4.  That  your  petitioners  are  of  opinion  that  the 
law  still  retains  some  antiquated  fictions  which 
should  be  abolished  ; that  it  should  be  greatly 
simplified;  and  that,  as  Patents  relate  to  Arts, 
Manufactures,  and  Commerce,  all  matters  connected 
with  them  should  be  administered  by  persons 
having  knowledge  of  Arts,  Manufactures,  and 
Commerce,  and  not  by  legal  functionaries,  how- 
ever eminent. 

5.  That  your  petitioners  desire  to  call  the  atten- 
tion of  your  Honourable  House  to  the  Patent 
Museum,  which  is  in  an  unsafe,  overcrowded, 
building,  although  it  contains  unique  and  valuable 
specimens  of  those  early  mechanical  inventions 
which  have  revolutionised  the  Arts,  Manufactures, 
and  Commerce  of  the  civilised  world ; that  such 
Museum  is  quite  unworthy  of  the  Nation,  and 
ought  to  be  replaced  by  a suitable  building,  con- 
taining accommodation  for  a Eeference  Library. 

Your  petitioners,  therefore,  pray  your  Honour- 
able House  to  cause  the  present  Patent-law  to  be 
amended,  and  its  administration  to  be  entrusted 
to  the  Lords  of  the  Privy  Council  for  Trade. 

And  your  petitioners  will  ever  pray. 

Signed  on  behalf  of  the  Council  of  the 
Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce, 

H.  Trueman  Wood,  Secretary. 

The  Council  also  appointed  a Committee  to 
draft  a Bill  for  submission  to  the  Government. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTCR  LECTURES. 

SOME  POINTS  OF  CONTACT  BETWEEN 
THE  SCIENTIFIC  AND  AETISTIC  ASPECTS 
OF  POTTERY  AND  PORCELAIN.  ’ 

By  Prof.  A.  II,  Church,  M.A.  Oxon.,  F.C.S. 

Lecture  I.— Delivered  Monday,  November 
22,  1880. 

Terra-cotta,  Brides,  Basaltes,  Earthenware,  and 
Unylazed  Bodies  in  general. 

There  are  several  opinions  now  current  as  to 
the  effect  of  scientific  knowledge  upon  the  artistic 
value  of  the  products  of  manufacture.  Some 
persons  argue  that  the  evidence  afforded  by  the 
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spirit  of  yesterday,  should  at  least  make  the 
attempt  to  secure,  in  some  measure,  that  quality 
of  rounded  perfeotion  which  inspires  our  efforts, 
tliough,  alas  ! too  often  only  to  condemn  them. 

We  enjoy  greater  and  more  varied  opportunities 
of  knowledge,  and  training,  and  execution,  than 
Wedgwood,  and  we  shall  fail  of  our  duty  to  our- 
selves and  to  our  country,  if  we  do  not  take  full 

advantage  of  them.  , i t ■.  j 

Such  views  on  the  connection  to  be  established 
between  the  sciences  and  the  arts,  which  can  be 
enlisted  in  the  service  of  ceramic  manufactures, 
have  long  been  mine.  Thirteen  years  ago,  in  an 
address  to  the  Cirencester  School  of  Art,  I used 
similar  language,  dwelling  with  special  emphasis 
upon  the  right  use  of  the  large  resources  which 
chemical  knowledge  bestows  upon  the  art  of  | 
pottery,  and  urging  temperance  in  the  employ- 
ment of  strong  colours  and  showy  glazes.  These  ! 
should  be  used  to  decorate  and  develop  the  ] 
beauty  of  fine  contours  and  good  forms,  not  to 
obscure  them. 

My  special  object  in  these  lectures  requires  a 
few  explanatory  words.  The  general  title  of 
the  course  indicates  its  character,  but  not  the 
limits  which  many  causes  combine  to  place 
upon  my  treatment  of  the  subject  which  is  to 
engage  our  attention.  What  then  I propose  doing  i 
in  the  present  and  subsequent  lectures,  is  simply 
this— to  note  the  relations  existing  between  the  j 
chemical  and  physical  qualities  of  some  kinds  of 
earthenware  and  china,  pottery  and  porcelain,  j 
or  whatever  names  we  may  use  for  these  products,  | 
and  their  artistic  qualities,  as  apprehended  by  the  | 
trained  eye.  On  the  one  hand,  I shall  not  attempt  ! 
to  offer  instruction  in  practical  potting,  of  which  I i 
know  far  too  little  for  my  own  satisfaction  ; on  the 
other  hand,  I shall  make  no  pretence  of  scientific 
completeness  in  what  I say  on  the  chemistry  and 
physics  of  my  subject.  From  time  to  time  circum- 
stances have  led  me  to  analyse,  or  to  examine 
microscopically,  the  raw  materials  and  the  finished 
ju’odncts  of  certain  ceramic  wares,  and  I purpose 
dwelling  upon  the  connections  thus  unravelled 
between  texture  and  composition  on  the  one  side, 
and  artistic  effect  on  the  other.  Thus,  it  will 
i happen  that  many  important  matters  will  not  be 
j .so  much  as  named,  and  that  some  trivial  details  will 
be  thrust  into  places  of  undue  importance. 

As  neither  my  knowledge  nor  your  time  would 
admit  of  a complete  discussion  of  the  large  subject 
before  us,  you  will,  I trust,  pardon  the  imperfec- 
tions incidental  to  my  treatment  of  relationships  at 
once  numerous  and  obscure.  And  now  that  I 
endeavour  to  place  in  orderly  sequence  some  of  the 
main  features  of  to-night’s  subject,  I feel  per- 
]tloxod  by  the  difficulty  of  marshalling  my  facts. 
I’d  haj)S  my  best  plan  will  consist  in  first  offering  a 
: kind  of  conspectus  of  the  contact  points  on  which 
i 1 wish  to  dwell.  We  may  set  this  down,  then — 

Phy.sical  Structure  ) • . n • , , 

Chemical  Composition  j ’Virtually  inseparable 

affect 

1.  Form, 

2.  Surface, 

3.  Colour. 

Form  is  the  primary  necessity  of  all  good  wares. 

If  beauty  of  form  be  attained,  the  eye  is  satisfied  ; it 
demands  nothing  more.  In  the  entire  absence  of 
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decoration,  whether  of  surface  gloss  or  of  colour, 
no  want  is  felt.  The  satisfaction  furnished  by 
b<  auty  of  form  may  be  examined  critically  with 
advan^age,  but  I do  not  propose  to  consider  this 
section  of  the  subject  now.  I want  to  draw  your 
attention  to  the  two  questions  of  surface  and  colour, 
so  far  as  unglazed  wares  are  concerned,  adding 
here  and  there  a few  observations  on  peculiarities 
presented  by  pottery,  which,  though  glazed,  owes 
its  significance  to  the  body  rather  than  to  the  glaze. 
By  taking  up  in  order  some  of  the  specimens  before 
us,  we  shall  be  able,  I hope,  to  apprehend  the 
illustrations,  which  such  products  afford  of 
the  physical  and  chemical  qualities  of  their 
components.  Plasticity,  insolubility,  contractility, 
infu>ibility,  and  chemical  interaction,  may  be 
named  as  included  amongst  the  qualities  thus  to 
be  noted. 

Here  is  a specimen  of  common  brown  earthen- 
ware of  Japanese  manufacture.  Three  hemi- 
spherical cups  of  different  sizes  have  been  attached, 
when  just  thrown,  by  pressure  to  one  another. 
The  way  in  which  their  foim  has  been  modified  by 
mutual  pressure  and  contact,  exhibits  at  once 
the  tenacity  and  plasticity  of  the  moist  clay. 
A second  example  is  furnished  by  this  Japanese 
bottle,  which,  in  lieu  of  a handle  opposite  to 
the  h'p,  has  two  depressions  for  finger  and 
thumb  on  opposite  sides— depressions  mwde  in 
the  moist  clay  without  breaking  the  continuity 
of  the  fabric.  True,  such  unsymmetrical  cavities 
border  upon  the  grotesque  ; and  so,  when  workers 
of  better  knowledge  utilised  such  capacities  of  the 
plastic  clay,  they  added  two  or  more  further  de- 
pressions, seen  in  many  vessels  of  Greek  andEoman 
origin. 

A leaf,  modelled  from  the  cypress  of  Japan, 
shows  the  unchangeable  character  of  a refractory 
clay  in  the  kiln.  Upon  all  the  minute  and  intricate 
detail  of  this  leaf,  has  rested  for  honrs  the  molten 
glaze,  yet  the  sharpness  of  every  original  impress 
of  the  mould  has  remained  intact.  Neither  fusion 
nor  solution  has  occurred. 

The  compactness  attainable  with  unglazed  bodies 
is  beautifully  shown  by  those  specimens  of 
Edttcher  ware,  which  were  polished,  partially  or 
wholly,  and  inside  and  outside,  on  the  lathe. 
They  are  of  a rijh  reddish  brown  hue.  and  bear 
,a  polish  as  fine  as  the  jasper  and  basalt  wares  of 
Wedgwood,  which  they  antedate  by  fifty  years  or 
more.  But  this  mode  of  achieving  a fine  surface 
is  not  to  be  commended.  It  brings  out  no  device 
or  texture,  though  it  does  Illustrate  a physical 
property  of  this  ware,  intelligible  under  the 
microscope.  At  the  high  temperature  employed 
in  firing  Bdttcher’s  red  ware,  the  alkaline  matters 
present  have  formed  a slightly  fusible  silicious 
cement,  in  which  the  clay  of  the  paste  is  firmly 
embedded  ; the  resultant  texture  approaches  that 
of  hard  porcelain,  and  may  be  justly  considered 
a fine  stoneware.  Yet,  on  examining  the  extant 
pieces  of  this  ware,  often  of  large  size  and  com- 
plex form,  one  cannot  help  regretting  that  so  much 
labour  has  been  bestowed  on  this  compact,  but 
rather  uninteresting,  body— labour  which  might 
have  been  much  more  profitably  given  towards 
the  development  of  the  hidden  beauties  of  some 
natural  hard  stone,  such  as  agate  or  jasper. 

Red  wares,  similar  to  the  iSresden  “ red  china  ” 
of  Bottcher,  were  made,  at  one  time,  to  a large 


extent  in  China,  and,  during  the  present  century,  in 
Japan.  Here  are  half  a-dozen  specimens,  illus- 
trating easier  and  more  legitimate  modes  of 
decoration,  than  that  originally  devised  by 
Bottcher.  We  notice  upon  these  examples  orna- 
ments and  devices  worked  in  the  unburnt  ware. 
The  methods  employed  are  four,  and  we  may 
characterise  the  several  decorations  as  (1)  incised  ; 
(2)  inlaid ; (3)  onlaid,  or  applied ; (4)  impressed. 
Should  the  resources  of  these  methods  be  deemed 
insufficient,  the  ware,  after  firing,  may  be  adorned 
with  coloured  enamels ; some  beautiful  examples 
of  Chinese  origin  exhibit  blue,  green,  and  white 
enamels,  which,  by  their  surface  lustre,  as  well  as 
by  their  colour,  contrast  charmingly  with  the  matt 
or  half-dead  ground.  The  so-called  Mishima  ware 
of  J apan  affords  further  illustrations  of  the  inlay- 
ing of  one  clay  with  another,  and  recalls,  in  a 
measure,  the  chief  characteristic  of  the  faience 
d'Oiron  or  Henri  Deux  ware.  In  the  East,  as 
in  Europe,  the  range  of  colours  in  the  body  and 
its  ornaments  included,  besides  many  shades  of 
red  and  brown,  buff,  drab,  and  yellow. 

No  ware  made  in  England,  save  that  of  John 
Philip  Elers  (1693-1710)  and  of  his  imitators  and 
successors,  quite  equalled  the  “ Eastern  red  dry 
china,”  as  Wedgwood  called  the  Oriental  fabric  to 
which  I have  been  just  referring.  Wedgwood’s 
own  attempts  in  this  direction  were  not  equal  to 
Elers’s  work,  in  fineness  of  paste  or  tone  of  colour. 

The  red  tint  of  the  greater  number  of  the  wares 
which  I have  described  brings  us  to  the  con- 
sideration of  its  cause.  Iron  here,  as  elsewhere 
in  the  products  of  art  as  well  as  of  nature,  is  the 
cause.  This  metal  exists  in  clays  burnt  or  unburnt 
in  at  least  six  states  of  combination : — 

1 . Anhydrous  sesquioxide— causing  a red  or  pink 
colour. 

2.  Hydrated  sesquioxide — yellow  or  brown. 

3.  Pyrites— grey  or  blue. 

4.  Glauconite— grey- green. 

5.  Ferric  silicate — yellow,  buff,  or  fawn. 

6.  Magnetic  oxide — neutral  grey. 

But  it  is  not  a mere  question  of  the  presence  of 
one  of  these,  for  often  two  or  more  in  the  same  body 
influence  its  colour.  Through  different  amounts 
as  well  as  qualities  of  iron  compounds  sre  the 
resulting  colours  influenced— further  effects  being 
produced  by  the  several  undermentioned  conditions 
or  materials : — 

a.  Heat  of  greater  or  less  degree. 

b.  An  oxidising  atmosphere  during  burning. 

c.  A reducing  atmosphere ; or,  carbonaceous 
matter  in  the  ware. 

d.  Presence  of  lime  or  magnesia. 

e.  Presence  of  alkalies. 

/.  Presence  of  very  fine  ferruginous  particles. 

Presence  of  soluble  alkaline  and  earthy  salts. 

By  the  consideration  of  the  states  in  which  the 
iron  existed  in  the  clay,  and  of  the  _ changes 
wrought  by  the  conditions  and  materials  just 
named,  it  is  easy  to  explain  and  produce  at  will  a 
very  great  variety  of  colour* effects  in  un glazed 
ferruginous  pottery.  Many  examples  illustrating 
this  fact  may  be  cited.  Such  are  the  buff  and  red 
terra-cottas  of  Watcombe,  and  those  made  at 
Copenhagen  by  Ipsen  and  Ahrends ; the  body  and 
decorations  of  many  Greek  and  Roman  vases  ; the 
black  ware  once  so  abundantly  manufacture  in 

i ■ r . " ■ 
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come  this  difficulty,  at  least,  to  a considerable 
extent. 

It  would  be  wrong  for  me  to  conclude  my  lecture  ^ 
this  evening,  without  special  mention  of  the  kind- 
ness with  which  my  req[uest  for  the  loan  of  speci- 
mens has  been  met.  With  a single  exception,  to 
ask  was  to  obtain.  To  Messrs.  Mintons,  of  Stoke- 
upon-Trent,  Messrs.  G.  Maw  and  Co.,  of  Brpseley, 
the  Campbell  Brick  and  Tile  Company,  and  Messrs. 
Londos  and  Co.,  the  extensive  importers  of  Oriental 
wares  in  London- wall,  I must  express  my  large 
obligation  for  many  of  the  illustrative  examples  to 
which  I have  been  directing  yourattention  to-night. 
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NOTES  ON  USEFUL  PLANTS. 

{From  the  Kew  Report  for  1879.) 

The  report  on  the  Eoyal  Gardens,  Kew,  for  1879, 
which  has  recently  appeared,  contains  some  notes  on 
the  introduction  and  acclimatisation  of  useful  plants  into 
India  and  the  Colonies,  which  may  be  interesting  to  the 
readers  of  the  Journal. 

With  regard  to  those  important  medicinal  plants,  the 
Cinchonas,  Sir  Joseph  Hooker  deals  firstly  with  what 
are  known  as  Columbian  harks,  namely,  those  producing 
the  Calisaya  of  Santa  Ee,  and  the  hard  Carthagena 
barks.  Both  of  these  are  of  an  extremely  valuable 
kind,  and  only  a few  plants  remained  at  Kew  at  the 
close  of  the  last  year.  One  of  these  was  sent  to  J amaica, 
from  w'hence  the  Superintendent  of  the  Botanic  Garden 
reports: — “Our  specimen  of  Carthagena  bark  is  in 
splendid  condition.  We  have  now  seventeen  well  estab- 
lished cuttings,  with  promise  of  more.”  The  remainder 
of  the  plants  were  sent  to  India,  and  a subsequent  report 
from  Calcutta  says  that  they  are  doing  well,  and  there  is 
every  probability  that  they  will  soon  be  successfully 
propagated. 

liegarding  the  extended  cultivation  of  the  well- 
loiown  species  of  Cinchona,  C.  sitccirubra,  C.  ojiieinalis, 
and  C.  micrantha,  reports  are  given  from  several  centres. 
Thus,  from  Assam,  Mr.  Mann  says,  with  respect  to  the 
.small  patches  of  Cinchona  plantations  below  Nungklow, 
in  the  Khasia  HiUs: — 

“ Cinchona  officinalis  appears  to  be  healthy,  the  other  two  species 
{Cinchona  succirubra  and  Cinchona  mic  rant  ha)  all  present  a sickly 
appearance,  and  most  of  them  have  only  a few  leaves  at  the 
c.vtremities  of  the  branches.  Both  species  flower  sparingly  and 
fonn  no  good  seedpods.  This  condition  of  the  plants  is  ascribed 
not  so  much  to  the  climate  and  altitude  as  to  the  very  steep  slope 
and  shallow  surface  soil  resting  on  rock,  which  does  not  retain 
liulticieiit  moisture  to  suit  these  plants.  The  plants  of  Cinchona 
.vi/.v;nd>r(7,  near  Jirang,  look  very  much  better,  and  both  altitude 
and  situation,  as  weU  as  the  soil  in  that  place,  seem  to  be  more 
.suited  to  this  species  than  in  the  Nungklow  plantations.” 

I'rom  Burma,  the  report  of  Major  Seaton  is  not  very  . 
favourable  on  the  prospects  of  Cinchona  cultivation. 
Tlic  plantations  seem  to  have  been  made  so  far  back  as 
1879.  He  says  : — 

“‘All  things  considered,  the  Cinchona  experiment  does  not 
promi.'ic  well.  Tlie  oldest  trees  dj’ing  off,  and  the  trees  of  very 
Miiall  .“.ize  flowering  and  'fruiting  freely,  are  only  too  sure  signs 
that  the  tree  linds  itself  in  a site  not  adapted  to  its  require- 
u'.cnN.’  It  appears,  however,  that  a Ceylon  planter  has  made 
ititjiiirios  about  a grant  of  land  in  the  neighbourhood.  It  is  possi- 
ble that  lyith  the  technical  Icnowledge  as  to  the  methods  of  culti- 
vati(jii  of  Cinchona,  and  of  obtaining  a speedy  financial  return 
from  it,  which  have  been  worked  out  in  Ceylon,  a better  face  may 
be  put  upon  the  experiment  in  Burma.” 

At  Gadcrif,  near  the  frontier  of  Abyssinia,  Cinchona 
succirubra  is  said  to  do  well.  In  Ceylon,  it  is  stated 
that— 

“ The  enterprise  of  the  planters,  and  the  necessity  of  obtaining 
a spt'fdy  return  for  invested  capital,  has  led  tp  much  more  rapid 
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methods  of  harvesting  the  bark  crop  being  adopted  in  this  island 
than  at  the  first  commencement  of  the  enterprise  would  have  been 
thought  possible.  The  folio-wing  statement  appeared  in  the 
Ceylon  Obset-ver  for  September  13th,  1878  : — ‘ Over  large  areas  in 
Ce-^lon  it  seems  as  if  Cinchona  officinalis  came  to  maturity  in  four 
and  a half  years,  while  if  trees  begin  to  show  signs  of  canker  or 
decay  at  even  two  and  a half  years,  the  bark  ought  at  once  to  be 
utilised.  Bark  of  such  trees  will  pay  w'ell  for  the  gathering.  We 
once  sent  to  Messrs.  Howard  a specimen  of  bark  from  three  and  a 
half  years  old  trees.  The  verdict  was,  ‘ good  marketable  bark  as 
it  stands.’  ” 

From  .Jamaica,  the  Superintendent  of  the  Botanic 
Gardens  -writes : — 

“ My  chief  care  at  the  Cinchona  plantation  is  the  establishment 
of  large  open  air  nurseries  instead  of  the  glass  propagating  houses 
which  I foimd  here.  I sow  the  seed  under  thatched  sheds  and 
prick  out  the  plants  into  beds  shaded  by  ferns.  This  is  a simple 
inexpensive  style,  which  is  universally  adopted  in  Ceylon,  but 
xmlmown  here.  I fear  that  the  system  of  glass  houses  and  propa- 
gating and  hardening  frames  has  done  much  to  frighten  people 
from  trying  Cinchona  here,  and  besides  [the  Government  planta- 
tions] have  never  been  able  to  distribute  more  than  a few  hundred 
plants,  as  they  had  not  enough  for  their  o-wn  use.  In  a few 
months,  by  next  planting  season,  I shall  have  80,000  which  I can 
conveniently  spare,  and  by  the  end  of  the  year,  possibly 
500,000.”  * • * * “Unless  the  trees  are  planted  thickly 
enough  to  ‘bower’  the  ground,  as  the  planters  say,  the  cost  of 
weeding  is  nearly  £4  per  acre  per  annum.  By  the  third  5'ear  the 
trees,  if  well  planted  and  well  supplied,  ought  to  cover  the  ground 
and  save  all  subsequent  weeding.” 

In  the  ^Mauritius  : — 

“ The  Cinchonas  have  gro-wn  but  slowly.  Few  experiments 
have  been  made  -with  the  plants,  owing  to' more  pressing -work. 
The  plants  planted  in  the  forests  at  a greater  altitude  than  that  of 
the  gardens  have  not  grown  satisfactorily,  but  it  is  hoped  some 
method  of  growing  this  useful  plant,  which  w'ill  give  beneficial 
results,  may  still  be  hit  upon ; only  it  must  differ  considerably 
from  that  of  other  countries.” 

From  Singapore  : — 

^Ir.  Murtoa  ( Superintendent  of  the  Botanic  Gardens)  reports 
“All  attempts  to  grow  this  here  have  proved  fruitless,  but 
Cinchona  calisayn  and  Cinchona  succirubra  are  likely  to  do  well  at 
;^,000  feet  elevation  in  I’erak.” 

While  from  Tinnevelly  : — 

Col.  Beddome  reports:— “A  few  plants  were  sent  from  the 
Xilgiris  for  trial  in  this  district  (1856),  and  the  Cinchona  succirubra 
plants  were  put  do-wn  at  an  elevation  of  about  3,000  feet,  in  a 
small  clearing  in  the  gh^t  fore.^ts ; they  have  been  left  entirely  to 
nature,  but  owing  to  the  moister  climate,  the  growth  contrasts 
very  favourable  4vith  that  of  Xeddivattum  or  elsewhere  on  the 
Nilgiris.  During  my  last  inspection  I found  one  of  the  larger 
trees  to  be  nearly  50  feet  high  ; it  had  three  large  stems  at  about 
one  foot  from  the  base,  the  leaves  having,  it  -was  said,  been  broken 
by  a monkey  -when  young.” 

Regarding  the  cultivation  of  Cinchonas  in  Sikkim,  the 
report  of  Dr.  King,  published  in  the  Journal  for  Septem- 
ber 3rd  last,  p.  809,  is  of  a subsequent  date  to  that 
quoted  in  the  Ke-w  report. 

On  the  subject  of  Eucalyptus  planting,  Sir  Joseph 
Hooker  reports  as  foUo-svs : — 

Seeds  of  spmes  of  this  Australian  genus  are  continually  asked 
for,  and  supplied  from  Kew.  The  following  notices  represent  the 
progress  made  in  the  cultivation  in  various  parts  of  the  world : — 

Assam.— Mr.  Gustav  Mann  reports  “ Eucalyptus  globulus  is 
by  far  the  fastest  growing  specie.s  cultivated  in  the  Khasi  Hills, 
and  next  to  it  comes  Eucalyptus  rostrnta.” 

Bengal. — Dr.  King  remarks: — “ The  Eucalypti  from  Queensland 

five  little  more  hope  of  succe.ss  than  the  more  southern  species, 
y the  planting  of  which  in  the  plains  of  Bengal  sanguine  people 
hoped  to  abolish  malaria.” 

Bombay  (Northern  Division).— Mr.  Shuttleworth  reports:— 
“fk?edsof  different  varieties  of  Eucalyptus  were  sown;  nearly  all 
failed.  A few  of  E.  rostrata  are  .surviving.” 

Bombay  (Southern  Division).— Col.  Peyton  reports  that  the  plan- 
tations of  different  species  of  Eucal>-ptus  do  not  appear  to  pro.sper, 
and  “their  numbers  pe  rapidly  diminishing.”  . . “They  are 
■weedy  and  whip- like  in  growth,  and  require  to  be  propped  up  to 
prevent  falling  over.”  Near  Dharwar  what  is  suppo.sed  to  be  E. 
resinxfera  appeam  to  pro.sper.  “Four  trees  are  remakably  fine, 
although  only  six  years  old.  They  have  attained  on  an  average 
4 » feet  high,  and  are  five  inches  in  diameter  live  feet  from  the 
ground.” 

Jamaica.— Mr.  Morris  reports:— “Of  Australian  trees  the  most 
desirable  here  is  Grevillea  robusta,  which  is  adapted  for  nearly  all 
elevations,  and  stands  wind  well.  The  gums  (Eucalpytus)  get  very 
much  blown  and  seldom  look  well  except  in  clumps,  -where,  for  the 
first  four  or  five  years  they  are  sheltered  on  the  outside  by  other 
trees.” 

Saharcnpore.— Mr.  Duthie  reports :—“  There  are  atpresentup- 
wards  of  31  species  under  cultivation  in  these  gardens.”  . . . . 


“The  healthy  appearance  of  some  of  the  kinds,  and  the  rapid  gro-wth 
they  are  making  are  sufficient  reasons  for  encouraging  their  exten- 
sive cidtivation  in  India.”  This  is  in  accordance  -with  what  is 
kno-wn  of  the  climate  of  that  (extra-tropical)  part  of  India. 

Singapore. — Mr.  Murton  reports: — “When  sown  in  situ  they 
seem  to  thrive  fairly  well  in  Singapore,  but  do  not  appear  to  stand 
transplanting.  Eucalyptus  siderophloia,  E.  Baileyi,  and  one  or  two 
other  species  are  gro-wing  well  in  the  nursery.” 

Zanzibar. — Dr.  Kirk  informs  me: — '■‘■The  Eucalyptus  citriodora 
from  Queensland  is  now  in  less  than  two  years  from  seed  about  18 
feet  high,  with  -wide  branches.” 

On  the  very  important  subject  of  fodder  plants,  the 
Ke-w  authorities  have  a gveat  deal  of  information,  as 
the  folio-wing-  extracts  will  show: — 

Guinea  Grass  {Panieum  jumentorum). — This,  it  appears 
takes  the  place  of  all  other  fodder  grasses  in  Dominica, 
as  it  is  hardy  and  requires  but  little  cultivation. 

Dr.  Imray  says: — 

“ By  keeping  the  lands  do-wn  and  a little  manure  occasionally,  it 
may  be  cut  do-wn,  crop  after  crop,  for  many  years.  I have  had  a 
guinea  grass  piece  treated  in  this  way  for  full  twenty  years.” 

Prickly  Comfrey  {Symphytum  peregrinum). — From 
various  trials  that  have  been  made,  it  has  been  shown 
that  this  plant,  although  of  great  utility  as  an  early 
fodder  crop  in  cool  and  temperate  countries,  is  not 
adapted  for  cultivation  in  hot  countries  : — 

Madras. — The  Agri-Horticultural  Society  report : — “ Experi- 
ments with  Prickly  Comfrey  have  failed,  the  plants  which  were 
in  the  gardens,  though  receiving  rather  more  than  their  fair  share 
of  attention,  having  one  by  one  perished.” 

Saharunpore. — Mr.  Duthie  reports : — “ I do  not  believe  that  the 
conditions  at  Saharunpore,  as  regards  either  chmate  or  soil,  are 
favourable  for  the  profitable  cultivation  of  this  plant.  At  Chajuri 
it  thrives  fairly  well.  Three  crops  were  taken  during  the  year 
from  35  roots  groiv'ing  3 feet  apart.  The  average  weight  of  each 
crop  was  30  lbs.” 

South  Australia.— Dr.  Schomburgk  reports  from  Adelaide  : — 
“ Prickly  Comfrey  has  again  been  a thorough  failure,  and  it  is 
now  a fact  that  this  plant  is  of  Uttle  use ; at  least,  on  the  South 
Australian  plains.” 

On  the  Teosinte  {Euehlama  luxurians),  Mr.  Woodrow 
reports  as  follows  from  Bombay : — 

“ Euchlmna  luxurians  produced  a hea-vy  crop  of  forage  when 
treated  as  a garden  plant,  but  not  better  than  would  be  given  by 
sugar-cane  in  the  same  circumstances.  When  treated  as  a fixed 
crop,  under  the  same  conditions  as  Jowaree,  the  produce  was 
inferior  to  that  crop.” 

Queensland. — Mr.  Walter  Hill  reports  from  Brisbane : — “ The 
seeds  received  by  me  were  duly  planted,  and  grew  both  strong  and 
healthy,  fiowering  about  the  month  of  May.  From  the  oppor- 
tunity I have  had  of  judging  of  its  nutritive  qualities,  I am  not  of 
opinion  that  it  can  be  grown  to  much  advantage  in  this  colony ; 
the  stalks  appear  to  be  too  fibrous  and  hard  to  possess  much 
nourishment.  I shall,  however,  make  further  experiments.” 

Saharunpore. — Mr.  Duthie  reports : — “ As  far  as  cultivation  is 
concerned,  success  has  been  complete.  The  majority  were  fine, 
healthy  plants,  and  an  abundant  supply  of  excellent  seed  was 
produced.” 

Singapore.— IVIr.  Murton  reports  : — “ This  grass,  although 
useful,  does  not  bear  out  its  reputation  in  the  Straits.  Large 
quantities  of  seeds  have  been  distributed,  but  all  accounts  from 
the  Native  States  state  that  it  pay.s  far  better  to  grow  maize,  as 
the  same  ground  that  wiU  grow  Teosinte  will  produce  excellent 
maize.” 

South  Australia. — Dr.  Schomburgk  reports  from  Adelaide 
that,  notwithstanding  the  disastrous  drought  of  the  early  part  of 
1879,  “ the  prevailing  dryness  did  not  injure  the  plants,  showing 
not  the  slightest  effect  on  their  leaves,  which  preserved  their 
healthy  green,  i\'hile  the  blades  of  the  other  grasses  suffered 
materially.  ...  At  the  Government  garden,  at  Palmerston, 
in  the  Northern  Territory,  the  growth  of  the  Euchlcena  has  been 
surprising.  In  the  cour.s'e  of  five  or  six  months  the  plants  reached 
the  height  of  12  to  14  feet,  and  the  stems  on  one  plant  numbered 
56.  The  plants,  after  mowing  do-wn,  grew  again  several  feet  in 
a few  days.  The  cattle  delight  in  it  in  a fresh  state  also  when  dry. 
Undoubtedly,  there  is  not  a more  prolific  forage  plant  known. 
. . . . I can  recommend  it  as  a most  valuable  summer  forage 

plant  in  our  dry  climate,  especially  if  it  can  be  planted  in  a moist 
soil.  The  only  drawback  with  us  will  be  that  the  ripening  of  the 
seed  crop  will  be  problematical,  as  early  frosts  will  kill  the  plant.” 

The  most  recently  introduced  fodder  plant  is  known 
as  the  Tagasaste  {Cytisus  proliferus  var). 

“ It  is  a shrub  indigenous  to  the  Canaries,  the  leafy  branches  of 
which  are  said  to  be  a useful  fodder.  It  requires  a light  dry  soil, 
and  is  rather  intolerant  of  frost  in  winter.  The  plants  should  be 
placed  6 to  10  feet  apart,  may  be  cut  two  or  three  times  a year, 
and  will  last  10  to  20  years.  Thirty-five  pounds  of  fresh-chopped 
Tagasaste  mixed  with  20  lbs.  of  chopped  straw  is  said  to  be 
sufficient  for  the  daily  nourishment  of  9-  horse  or  cow.  The  seed 
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I be  thriving,  and  showing  signs  of  flowering,; so  tW  it 
iis  hoped  some  opinion  of  the  economic  value  o.t  the 
coffee  may  soon  be  known.  _ _ ' ^ 

From  Dominica,  the  late  Dr.  Imray  wrote  as 
follows:  — 

“lam  glad  to  say  that  the  Liberian  coffee  cultivation  may  how 
be  fairly  considered  as  established  in  this  island  The  tine, 
liealtiiv,  luxuriant  trees  on  my  small  plantation,  witn  a crop  of 
berries  on  many  of  them,  afford  sufficient  evidence  of  the  climate 
being  congenial  to  the  plant.  The  cultivation  is  successful,  and 
only  awaits  extension  by  others  taking  it  up.  I have  several 
thousand  seedlings  planted  out  in  the  open,  and  thriving  well.  I 
l(jst  a good  many  seedlings,  however,  by  putting  them  out  when 
too  small.  To  ensure  their  r oting  they  should  be  pretty  well 
<n-own  before  they  are  transferred  to  the  field.  Protection  of  some 
kind  or  other  is  also  advisable  at  first,  as  well  from  the  scorching 
rays  of  the  mid-day  sun  as  from  strong  winds.  When  fairly  rooted 
and  gi-owing,  the  plants  are  hardy  enough,  and  will  bear  a good 
deal  vf  exposure  and  neglect.” 

Dr.  Imray  further  remarks  on  the  coffee- leaf  disease 
of  Dominica  [Cemiostoma  coffeellum),  which  had  suc- 
cumbed in  clearing  off  the  old  Cojfeea  Arahica  plants, 
but  which  it  was  hoped  would  not  find  a resting  place 
on  the  new  plants,  that  it  really  had  attacked  the  plants 
in  their  very  young  state,  and  only  cn  the  cotyledonary 
leaves.  The  leaves  were  cleared  by  killing  the  larvpe, 
and  brushing  off  the  chrysalis  wherever  it  appeared  ; 
after  this  the  seedlings  steadily  increased  ift  si?e, 
throwing  out  fresh  leaves,  after  which  most  of  them 
were  planted  out  m the  field,  and  were  thriving  well, 
with  not  a speck  of  the  blight  on  them.  Dr,  Imray 
says : — 

“This,  however,  is  not  the  only  attempt  the  insect  hqs  made  to 
gain  a footing  on  the  Liberian  coffee.  On  carefully  examining  the 
large  trees  some  six  or  eight  months  ago,  a few  leaves  were  found 
where  the  insect  really  had  established  itself,  but  in  a very  feeble 
manner.  Some  of  the  larvge  were  lively  enoxigh,  hut  others  smaU 
and  w'eak,  and  the  skeletons,  if  I may  so  speak  of  others  that  hafi 
died,  were  found  in  the  brown  patches  of  the  leaf,  when  the  upper 
and  under  cuticle  were  separated.  Very  few  cocoons  wepe 
observed,  and  these  were  smaller  than  usual.” 


This  report  from  Dominica,  which  is  given  in  extcpsQ 
in  the  Kew  report,  concludes  with  advipe  as  to  the 
absolute  necessity  of  protecting  the  seedlings  from  the 
ravages  of  the  white  fly,  without  which  protection  very 
fcAv  of  the  plants  will  be  saved. 

In  J amaica  it  seems  there  is  a great  demand  amongst 
planters  for  this  kind  of  coffee,  but  attempts  on  the 
part  of  private  persons  to  import  either  plants  or  seeds 
liavo  failed.  The  plants,  however,  in  the  Jamaica, 
Dotanic  Glarden,  have  ripened  their  seeds,  which  have 
been  sown  to  increase  the  stock. 

From  Seychelles,  Mr.  E.  S.  Salmon,  the  Chief  Com-, 
missiouer,  writes; — 


I “ About  150  plants  of  Liberian  coffee-^mostly  raised  from  seedi 
I you  sent  have  been  planted  at  Mahe  Island,  at  elevations  varying 
trom  the  shore  to  1,500  feet  above  sea-level.  It  comes  best, 
I uppai’cntly  so  far,  in  the  open  without  shade.  One  plant,  at  an 
j I'k'vulion  of  about  300  feet,  without  any  shade  and  close  to  a 
j arimite  rock  giving  out  considerable  heat,  has  about  100  strong 
i looking  flowers  on  it.  This  plant  is  18  months  old.” 

From  Singapore : — 


I 


Mr.  Murton  reports : — “ The  Arabian  coffee  here  is  severely  at- 
t licked  by  the  disease  (Hemileia  vastatrix),  which  has  destroyed  all 
iu)pc.s  of  our  being  able  to  supply  seeds  for  planters  in  the  Penin- 
Mua  I lie  Libenan  coffee  has  not  yet  shown  any  signs  of  being  at- 
lackcd,  although  some  Perak  planters  have  been  scared  by  yellow 
blot  ches  on  the  younger  parts  of  the  branches.”  ( They  appear  to 
ba\ c no  connection  with  the  disease.)  “The  species  is  evidently 
M 1 y impatient  of  deficient  drainage.  The  plants  raised  from  seeds 
icccivcd  irom  Kew  in  May,  1878,  are  now  blooming  profuselv. 
Liuht  hundred  fruits  from  our  plants  have  been  sent  to  Govern- 
ment Ilill,  Penang,  and  500  sent  to  Perak.  Very  favourable 
icporls  have  been  received  from  the  Native  fctates  regarding  the 

oT'T.fffu  there  can  now  be 

no  doubt  that  Uie  Liberian  coffee  has  found  a congenial  home  in 
10  - alay  1 enmsula  and  adjacent  islands,  and  its  future  propaga- 
I lull  may  now  be  left  to  planters.”  piupuso- 


In  Queensland,  Liberian  coffee  is  said  to  have  become  i 
thoroughly  established  on  the  Herbert  river,  where  it 
promises  to  attain  complete  success ; while  from  Zajozibar  i 
the  plants  are  reported  to  be  in  flower. 
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On  ,^he ’’subject  of  mahogany  cultivation  in  the  Old 
World,' Sir  Joseph  Hooker  writes  as  follows  : — 

“ This  may  now  be  regarded  as  an  accepted  success.  The  tree 
gnx)ws  well  in  many  parts  of  India  and  in  Ceylon,  and  in  the 
former  there  is  a local  demand  for  the  wood.  In  this  country  new 
uses  are  found  for  it,  one  of  the  most  recent  being-  for  the  linings 
and  panellings  of  railway  carriages  instead  of  teak,  which  is  now 
exclusively  used  for  ship  building.  It  is  not  easy  to  see  any  valid 
arguments  against  the  cultivation  of  a tree,  the  timber  of  w'hich 
is  of  admitted  excellence  for  a variety  of  purposes,  and  the  gi'owth 
of  which  is  apparently  attended  with  little  diflftculty.  As  late  as 
1"76  the  Government  of  Bengal  was  adverse  to  mahogany  plant- 
ing. This  policy  has  now,  however,  been  modified,  and  in  his 
re^rt  for  1878-79,  Dr.  Brandis,  the  Inspeotor-General  of  Forests, 
reports:— ‘Of  the  exotic  trees  which  are  cultivated  by  way  of 
experiment,  mahogany  is  the  most  important,  and  its  success 
seems  not  improbable,  though  it  is  too  early  yet  to  form  final  con- 
clusions upon  the  subject.’  Mahogany  is  also  cultivated  as  an  ex- 
periment in  Burma  and  the  Chittagong  district  of  Bengal.  The 
tree  is  known  to  thrive  well  near  Calcutta#  and  every  effort  should 
be  made  to  cultivate  it  in  those  forest  districts  where  climate  and 
other  circumstanoes  are  favourable.” 

From  Bombay,  Burma,  Saharunpore,  and  Singapore 
favourable  reports  have  been  received  of  the  cultivation 
of  mahogany,  while  in  Queensland,  seeds  have  been 
distributed  for  sowing. 

Under  the  head  of  “Food  Products,”  attention  is 
drawn  to  the  desire  of  the  Indian  Government  to  introduce 
the  Arracaeha  esculenta,  a South  American  plant,  produc- 
ing an  edible  root.  A reference  is  also  made  to  the  use 
of  the  chestnut  as  an  article  of  food  in  the  Apennines. 
Cakes  made  from  chestnut-flour  which  had  been  pre- 
sented to  the  Kew  Museum  were  found  upon  analysis 
by  Professor  Church  to  contain  over  40  per  cent,  of 
nutritious  matter  soluble  in  pure  water.  Professor 
Church  thinks,  therefore,  that  chestnut -flour  should  be 
an  easily -digested  article,  and  suitable  for  children’s 
food.  A good  deal  of  consideration  is  given  to  vegetable 
fibrous  substances  suitable  for  paper-making,  besides 
textiles  and  useful  and  ornamental  woods.  The  length 
of  these  notes,  however,  precludes  any  detailed  notice  of 
these  substances. 


INTERXATIOXAL  WOOL  EXHIBITION 
FOR  1881. 

An  official  report  on  the  American  textile  industries 
of  Philadelphia  has  been  received  from  the  Foreign 
Office  by  the  Directors  of  the  Crystal  Palace. 

The  wool  trade  of  the  City  of  Philadelphia  is  very 
large.  Nearly  one  thousand  mills  are  kept  running  on 
textile  fabrics,  employing  over  100,000  persons,  and 
producing  thirty-one  millions  sterling  of  woollen, 
worsted,  cotton,  and  silk  manufactures  per  annum.  The 
sales  of  wool  for  manufacture  in  Philadelphia  and  its 
environs  amounted,  for  the  year  ending  April  1st,  1880, 
to  100,000,000  lbs.,  and  the  production  of  manufactures, 
consisting  of  fine  woollen  and  worsted  yams,  carpets 
(w’orsted  and  wool),  clothing,  blankets  and  fibrous 
woollens,  hosiery  and  knitted  goods,  amounted  to 
£15,416,000.  The  w’ool  production  in  the  United  States 
amounts  to  300,000,000  lbs.,  and  the  manufacture  there- 
from is  equal  in  value  to  one  dollar  per  pound  of  wool. 
The  annual  importation  of  wool  is  from  30,000,000  lbs. 
to  50,000,000  lbs.  Thus  there  is  a manufactured  pro- 
duction from  the  wool  growth  and  importation  of 
£70,830,000  for  the  United  States. 

The  consumption  of  cotton  in  the  manufactures  of  the 
American  Republic  is  equally  remarkable.  About  one- 
fourth  of  the  American  crop  is  consumed  in  Penn- 
sylvania, 1,500,000  bales  of  the  annual  crop  having  been 
already  taken  by  the  Philadelphia  spinners.  Of  the 
crop  of  1879,  which  was  5,200,000  bales,  the  exports 
were  3,326,226  bales  (up  to  August  25th,  1880),  and  the 
consumption  in  America,  1,125,000  bales.  The  crop  of 
this  year,  so  far  as  the  returns  of  the  gathering  have 
come  in,  amounts  to  5,760,000  bales,  which,  at  £9  5s. 
per  bale,  figure  up  a value  of  £53,230,000.  One-fourth 


of  this  product,  manufactured  in  Philadelphia,  shows  an  ’ 
industrial  total  of  £13,320,000.  The  wool  production 
for  1880,  is  estimated  at  300,000,000  lbs.,  at  a value  of 
£1,875,000,  and  the  exportation  of  65,000,000  lbs., 
valued  at  £406,200,  added  thereto,  give  a stock  for 
manufacture  in  the  States,  equal  to  £62,000,000  of 
manufactured  products  thereof. 

The  manufacture  of  three  textile  articles  in  the 
United  States  can  safely  be  placed  thus  for  the  year 


Cotton  ....  250,000,000  ....  52,000,000 

Woollens....  300,000,000  62,000,000  1 

Silks  ....  30,000,000  6,200,000 

The  leading  American  manufacturers  have  expressed 
their  willingness  to  take  a prominent  part  in  the  forth- 
coming Exhibition,  by  showing  wool,  woollen  manu- 
factures, and  machinery. 

A large  number  of  applications  have  also  been  re- 
ceived from  British  engineers  and  machinists  for  space 
to  exhibit  machinery  in  motion,  and  a committee  of 
advice,  consisting  of  official  representatives  of  the 
Colonies,  and  foreign  States,  and  gentlemen  interested 
in  International  Exhibitions,  has  been  formed. 


TECHNICAL  MUSEUMS. 

A paper  was  read  by  Mr.  Alderman  W.  H.  Bailey,  on 
“Technical  Museums  and  Libraries,”  at  a late  meeting 
of  the  Scientific  and  Mechanical  Society,  Manchester. 
He  said: — “If  it  be  proper  to  establish  free  libraries  for 
the  benefit  of  the  people  in  order  that  general  knowledge 
may  be  acquired,  it  seems  but  reasonable  that  if  it  can 
bo  sho^vn  that  there  are  certain  trades  on  which  the 
bulk  of  the  people  of  a town  are  dependent  for  bread, 
and  that  full  knowledge  of  those  trades  can  only  be 
imparted  by  means  of  models  and  drawings,  that  it  is 
quite  as  legitimate  to  have  free  trade  or  technical 
museums  as  free  libraries ; the  sole  object  being  in  both 
cases  to  increase  the  prosperity  of  those  who  pay  the 
public  rates.  Foreign  competition  is  becoming  keener 
every  day,  and  we  must  recollect  with  all  seriousness 
that  we  have  not  always  been  the  leaders  in  manu- 
factures ; indeed,  before  the  invention  of  the  steam- 
engine  it  would  be  difficult  to  name  any  great  industry 
in  which  we  were  superior  to  other  nations.  The 
Dutch,  the  Spaniards,  and  the  French  and  Italians 
were  infinitely  superior  to  us,  and  when  all  the 
world  become  proprietors  of  steam-engines,  which  is 
an  exaggerated  way  to  put  the  question,  only  those 
who  can  use  the  forces  of  Nature  with  the  highest 
wisdom  will  be  able  to  be  first  in  the  race.  To  the 
members  of  a Society  like  this  it  requires  very  little 
argument  to  illustrate  the  value  of  models  and  draw- 
ings over  mere  descriptions  of  machinery  or  processes. 
Our  great  inventors  at  the  commencement  of  this 
century  have  nearly  all  been  men  of  ancestral  power- 
some  call  it  natural  ability  in  contradistinction  to  that 
ability  obtained  by  education — and  by  that  high  skill 
called  culture,  these  men,  not  having  much  to  do,  made 
single  great  discoveries.  I say  this  because  there  exists 
a popular  delusion  that  inventors  very  often  are  lucky 
guess-work  men,  who  have  been  accidentally  successful. 
My  experience  of  men  who  have  risen  to  positions  as 
foremen  and  managers  is  that  they  have  their  positions 
because  of  their  integrity,  industry,  and,  to  use  the 
phrase  again,  natural  ability.  This  class  of  leaders  in. 
our  works  are  the  very  pick  of  the  working  classes, 
who  have  risen  to  their  positions  by  reason  of  the 
qualities  I have  named,  and  it  is  for  such  who 
thirst  for  knowledge,  as  I know  they  do,  and 
for  young  men  who  wish  to  aspire  to  similar  posi- 
tions, that  I would  advocate  the  establishment  of 
technical  museums.  Now,  what  is  wanted  is  a 
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salts.  The  salts  of  chromium  and  manganese,  according 
to  the  author,  are  with  difficulty  attainable  in  a state  | 
of  chromatic  purity.  He  thinks  these  properties  of  the  | 
metals  lead  up  to  some  very  interesting  considerations.  i 


PRODUCTION  OF  BRICK  TEA  IN  HANKOW. 

The  Commissioner  of  Customs  at  Hankow  reports 
that  the  importance  of  the  brick  tea  trade  is  rapidly  in- 
creasing, and  the  demand  becoming  greater  than  the 
supply.  The  employment  of  steam  machinery  for 
pressing  the  bricks  has  proved  in  every  way  a great 
success,  the  steam -pressed  brick  being  much  better 
finished  than  that  produced  by  hand,  and  more  com- 
pact and  firm,  withstanding  the  difficulties  of  transit 
better,  and  ultimately  arriving  at  its  destination  in  Siberia 
little,  if  any  the  worse,  for  its  journey.  With  the  old 
method,  the  bricks,  from  insufficient  pressing  power, 
were  Liable  to  chip  and  crumble  at  the  edges ; and  as 
great  stress  is  laid  on  the  perfect  appearance  of  the 
brick  by  the  Siberians,  it  can  be  easily  understood  that 
a hard,  sharply  defined  brick  would  at  once  obtain  the 
preference.  With  both  methods  of  manufacturing  brick 
tea  there  is  a drawback,  and  a serious  one — the  damp- 
ing of  the  dust  by  steam,  which  robs  it  of  all  its 
fragrance.  To  remedy  this  defect  a firm  has  imported 
an  hydraulic  press,  which  turns  out  small  corrugated- 
shaped cakes,  weighing  a quarter  of  a pound  each, 
retaining  the  original  aroma  in  all  its  freshness.  There 
has  not,  says  the  Commissioner,  been  sufficient  time  yet 
to  ascertain  whether  the  compressed  tea  will  prove  a 
success  or  not,  but  samples  sent  to  Siberia  have  been 
favourably  reported  on  ; and  as  the  improvement  of  the 
ordinary  brick  was  so  quickly  recognised,  it  is  expected 
that  similar  popularity  will  attend  the  latest  experi- 
ments. The  two  kinds  will  probably  run  side  by  side 
in  friendly  competition,  as  the  brick  wiU  keep  its  own 
position  for  use  among  the  masses,  and  the  compressed 
tea  will  become  popular  amongst  the  better  classes,  and 
if  really  fine  dust  be  employed  in  its  manufacture,  it 
may,  from  its  portableness  and  cheapness,  generally 
take  the  place  of  the  leaf  tea  at  present  annually  sent 
overland  from  Shansi.  The  following  is  the  method  of 
producing  the  brick  tea.  There  are  at  present  six  manu- 
factories in  Hankow,  in  three  of  which  boilers  are  used 
either  for  steaming  the  tea,  or  both  for  that  purpose, 
and  furnishing  power  for  pressing.  The  dust  from 
which  brick  tea  is  made  comes  principally  from 
Ningchow  in  Kiangsi,  and  Tsung-yang  and  Yang- 
lout’ ung,  in  Hupeh,  and  varies  both  in  fineness  and 
cost,  according  as  it  belongs  to  the  first,  second,  or 
third  crop.  From  four  to  ten  taels  is  the  average  cost. 
Tlie  first  operation  is  to  sift  the  dust  and  reject  all  the 
sand  and  rubbish  contained  in  it,  usually  amounting  to 
about  5 per  cent.  It  is  then  placed  in  a winnowing 
machine  having  three  different  sized  sieves,  with  i 
troughs  corresponding,  and  passed  into  baskets.  The  I 
residue  which  is  too  coarse  to  pass  any  of  the  sieves  j 
is  taken  out  and  trodden  until  it  is  reduced  to  the  proper  f 
consistency,  when  it  is  placed  in  iron  pans  over  a char- 
coal fire  until  it  is  sufficiently  brittle,  when  it  is  again  ' 
taken  to  he  winnowed,  and  this  operation  is  repeated  ' 
until  all  has  been  sifted  to  the  requisite  degree  of 
iincuess.  Three  sizes  are  produced,  the  coarser  ones 
i)eii)g  employed  to  constitute  the  biick,  while  the 
finest  dust  is  only  used  as  a facing.  The  dust  having  ij 
been  properly  sifted,  the  next  step  is  to  prepare  it  I) 
for  pressing,  and  this  is  done  by  exposing  it  to  the  i 
action  of  steam  for  three  minutes,  and  it  is  this  ’ 
steaming  that  robs  brick  tea  of  its  scent  and  flavour, 
and  for  which  a remedy  is  eagerly  sought.  The  old 
fashioned  apparatus  of  native  design  consists  of  six 
iron  boilers  heated  by  charcoal,  and  having  spaces 
over  which  are  fitted  with  rattan  covers.  When  the 
du.st  is  to  bo  steamed,  it  is  spre^-d  out  on  a sheet  of  cotton 
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cloth  placed  over  the  boiler  and  covered  up  ; but  with 
the  improved  European  apparatus  the  dust  is  simply 
put  into  iron  boxes  and  the  steam  then  passed  through 
them.  After  having  been  sufficiently  steamed  to  make 
it  adhesive,  the  dust  is  put  into  a strong  wooden  mould 
(on  the  moveable  cover  of  which  the  trade  mark  of  the 
“ hong”  or  firm  is  engraved,  eo  as  to  leave  the  corres- 
ponding impression  on  the  brick)  and  firmly  wedged 
down.  It  is  then  pressed  and  placed  on  one  side  for 
two  three  hours  to  cool.  Each  brick  should  weigh  one 
catty,  and  all  those  that  do  not  come  up  to  the  proper 
standard  of  weight,  or  are  defective  in  any  way,  are 
rejected  and  re-made.  Eor  this  purpose  they  are  taken 
to  a rotatory  mill,  constructed  of  two  heavy  circular 
stones,  moved  by  a horizontal  wooden  bar,  and  working 
in  a channel  where  the  condemned  bricks  are  thrown, 
and  crushed  as  the  wheels  pass  over  them.  Having 
again  become  dust,  the  operation  already  described  is,  in 
all  its  details,  repeated.  The  hand  press  turns  out  sixty 
baskets  a day,  with  25  per  cent,  of  failure  bricks,  while 
the  steam  press  produces  eighty  baskets  a day,  with 
only  5 per  cent,  of  bad  work,  and  the  saving,  by  the 
employment  of  the  improved  machinery,  amounts  to  one 
tael  a basket,  or,  according  to  the  above  stated  out-turn, 
eighty  taels  aday,  orabout  £20  sterling.  The  bricks  found 
to  be  correct  in  weight  and  free  from  defects  are  stored 
in  the  drying-room  for  a week,  when  they  are  carefully 
wrapped  separately  in  paper,  and  packed  in  bamboo 
baskets  containing  sixty-four  bricks  each.  Green  brick 
tea  is  made  in  the  same  manner,  but  of  leaf,  not  dust, 
and  the  bricks  are  larger,  weighing  two  pounds  and  a- 
half  each,  thirty-six  going  to  a basket  when  packed  for 
export.  During  the  past  year  only  two  factories  in  the 
interior,  at  Tsung-yang  and  Yang- lout’ ung,  were 
kept  working,  and  it  is  expected  that  in  a short  time, 
the  whole  trade  will  be  transferred  to  Hankow,  to  the 
benefit  of  its  position  as  a commercial  centre,  and  to 
the  general  interest  of  those  connected  with  it.  In 
addition  to  brick  tea  proper,  there  is  also  another  kind 
of  tea  called  ‘‘medicine  tea,”  which  is  composed  of 
coarse  leaf  and  stalks,  mixed  with  various  kinds  of 
medicinal  herbs,  and  packed  in  bimdles  weighing  sixty- 
four  catties.  It  is  valued  at  five  taels  per  picul,  and  in 
the  event  of  the  cost  of  transhipment  to  Central  Asia 
via  Tientsin,  instead  of  as  hitherto  from  Shansi,  proving 
sufficiently  low,  it  is  expected  that  the  trade  will  receive 
ncreased  attention. 

Owing  to  the  immense  quantities  of  brick  tea  now 
arriving  at  Tientsin  for  transport  overland,  it  is  both 
more  difficult  and  more  expensive  to  obtain  sufficient 
camels,  than  it  was  a year  ago,  and  it  is  anticipated 
that  the  sea  and  river  route  via  Tientsin  and  the  Amoor 
will  soon  be  substituted  as  a necessary  consequence  of 
the  growing  magnitude  of  the  trade. 


CORRESPONDENCE. 


INTERNATIONAL  INDUSTRIAL  CONGRESS, 
BRUSSELS. 

In  a recent  number  of  your  Journal^  I find  the  report 
of  the  last  Congress  of  Industry  and  Commerce  (Vol. 
xxix. , p.  29).  In  this  report,  which  I consider  very  good 
indeed,  you  omit  to  mention  what  led  to  the  important 
proposition  I put  forward,  and  which  was  unanimously 
carried.  The  following  is  taken  out  of  the  Echo  du  Parle- 
ment,  and  shows  what  took  place  on  the  9th  September 
last  : — 

‘•Mr.  Splingard  said  that  the  question  of  an  in- 
dustrial teaching  was  one  most  interesting  for  the 
Belgian  people,  and  was  in  close  connection  with  teach- 
ing in  general.  What  the  German  speaker  had 


asked,  could  only  be  resolved  in  a Congress  where 
questions  of  general  teaching  as  well  as  trade-arts 
were  discussed.  In  all  civilised  countries  of  Europe,  we 
find  a succession  of  studies  through  which  learners  are 
bound  to  go  to  obtain  a good  education. 

“ Is  the  case  similar  in  the  teaching  of  industrial 
arts?  Indeed,  a great  difficulty  arises  here.  Some 
industries  can  not  be  taught ; for  instance,  the  working 
of  coal  pits  and  the  manufacturing  of  iron.  In  these 
cases,  it  would  be  desirable  that  such  large  establish- 
ments should  be  open  to  students,  through  some  general 
concert  between  the  employers;  some  of  them  have 
so  been  opened.  There  are  also  the  different  manu- 
facturing industries,  in  which  it  is  necessary  to  join 
to  the  workshop  a school  of  apprentices.  Practical 
people  ought  to  make  the  distinction,  and  the  men  of 
industry  are  the  best  judges.  But  should  they  fail  to 
fulfil  their  part,  the  State  would  then  but  fulfil  its  duty 
by  opening  industrial  schools. 

“ The  Government  would  have  to  recognise  that  in- 
dustrial teaching  is  a question  of  public  utility,  and 
that,  in  case  a part  of  the  country  requires  it,  a subsidy 
ought  to  be  voted  for  such  new  schools.  The  industrial 
schools,  with  the  workshops  in  connection,  ought  to  be 
considered  as  objects  of  public  utility.” 

Will  you  insert  these  few  lines  in  your  next  number. 
Your  previous  report  will  gain  in  precision,  and  you 
will  oblige  me,  as  I admit  I attach  a great  value  to 
the  question  of  industrial  teaching. 

Pierre  Splingard, 

Membre  du  Conseil  Provincial  du  Brabant. 

5,  Place  de  I’Industrie,  Brussels. 


SIGNALLING  BY  MEANS  OF  SOUND. 

In  my  paper  on  the  above  subject,  I have  uninten- 
tionally done  an  injustice  to  Professor  F.  H.  Holmes, 
by  giving  the  credit  of  certain  new  forms  and  applica- 
tions of  siren  instruments  to  Messrs.  Sautter,  Lemonnier 
and  Co.,  of  Paris  (see  p.  75).  I beg  leave,  therefore,  to  be 
allowed  to  correct  my  error,  and  to  express  my  regret 
that  the  source  from  which  I obtained  the  particulars 
in  question  was  inaccurate. 

Professor  Holmes  now  informs  me  that  Messrs. 
Sautter,  Lemonnier  and  Co.  have  simply  manufactured 
instruments  from  his  designs  ; that  the  double  siren  is 
his  invention,  and  was  patented  by  him  in  1875  ; that 
the  siren  arrangement  for  locomotives  is  also  his  design, 
and  was  placed  in  Messrs.  Sautter’s  hands  for  manu- 
facture. 

I am  anxious  for  the  insertion  of  this  letter,  as  I should 
indeed  be  sorry  that  a gentleman  who  has  given  so 
much  attention  to  the  subject,  and  worked  so  meri- 
toriously in  connection  with  it,  should,  in  any  way, 
suffer  from  any  misrepresentation  on  my  part. 

I should  like,  at  the  same  time,  to  state,  with  refer- 
ence to  my  remark,  that  the  results  of  the  South  Fore- 
land experiments  ‘ ‘ are  stated  at  length  in  the  third 
edition  of  Dr.  Tyndall’s  book  on  ‘Sound,’”  that  the 
results  are  given  at  length  in  the  “Philosophical 
Transactions”  for  1871,  and  are  concisely  stated  in  Dr. 
Tyndall’s  book.  E.  Price  Edwards. 

Trinity  House,  London,  !21st  December,  1880. 


SEA  SIGNALS. 

In  Cliffe’s  “Book  of  North  Wales,”  1850,  p.  118, 
it  is  stated  ‘ ‘ that  this  coast  ( Anglesea) , is  the  resort  in 
the  breeding  season  of  sea-birds,  guUs,  &c.  No  one,  by 
order  of  Government,  is  allowed  to  shoot  the  birds,  as 
in  foggy  weather  they  are  invaluable  to  steamers  and 
shipping,  being  instantly  attracted  round  a vessel,  or 
induced  to  fly  up  screaming  by  the  firing  of  a gun. 
Captain  Skinner’s  mail -packet  was  once  saved  in  this 
way.  The  birds  deposit  their  eggs  in  vast  numbers  on 
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Lubbock,  Bart.,  M.P.,  D.C.L.,  F.R.S.,  “ Fruits  and 

Seeds.”  February  26th,  Dr.  J.  S.  Burden  Sanderson, 
LL.D.  F.R.S.,  “ Excitability  in  Plants  and  Animals.” 
March’  4th,  Sir  William  Thomson,  LL.D.,  F.R.S., 

Elasticity  Viewed  as  Possibly  a Mode  of  Motion.”  March 
18th,  AVilliam  H.  Stone,  M.D.,  “Musical  Pitch  and  its 
Determination.”  March  26th,  Alexander  Buchan,  M.A., 
F R S.E.,  Sec.  Met.  Soc.  Scot.,  “ The  Weather  and 
Health  of  London.”  April  8th,  Prof.  Tyndall,  D.C.L., 
F.R.S.  The  lectures  for  March  1 1 th  and  April  1 st  are  not 
vet  fixed.  Prof.  Dewar  will  give  the  first  of  his  Christmas 
Lectures  (adapted  to  a juvenile  audience)  on  “Atoms,” 
on  Tuesday  next,  December  28th,  at  three  o’clock,  at  the 
Royal  Institution. 

Trans-Australian  Railway.— The  colony  of  Queens- 
land seems  likely,  according  to  The  Colonies  and  India,  to 
be  the  first  to  put  into  practical  execution  the  long-cherished 
hope  of  a trans- Australian  railway,  which  shall  connect  the 
northern  with  the  southern  shores  of  the  island  continent, 
and  bring  the  colonies  within  30  days  of  England,  making 
those  which  are  now  practically  most  distant  from  Europe 
the  nearest  in  point  of  time,  as  they  are  by  right  of  geo- 
graphical position.  The  original  route  proposed  for  the 
trans -Australian  railway  was  from  Port  Augusta  in  South 
Australia  to  Palmerston,  the  central  port  of  the  northern 
coast,  adopting  generally  the  line  passed  through  by  the 
existing  overland  telegraph.  The  distance  to  be  traversed  in 
a direct  line  from  the  northern  terminus  of  the  South  Aus- 
tralian Railway  to  Palmerston  is  1 ,400  miles,  and  consider- 
able connecting  links  would  have  to  be  constructed  between 
the  existing  lines  in  the  adjoining  colonies  to  complete 
direct  communication  between  Port  Augusta  and  Melbourne 
and  Sydney.  By  the  new  route  now  proposed,  and, 
in  fact,  finally  adopted  by  the  Queensland  Govern- 
ment, the  following  advantages  are  secured.  The  princi- 
pal railway  from  Brisbane  has  just  been  completed 
in  a north-westerly  direction  to  Roma,  a distance  of 
31 7 miles,  and  from  this  point  to  the  nearest  part  of  the  Gulf 
of  Carpentaria  on  the  north  coast  is,  in  a direct  line,  barely 
850  miles.  The  line  would  almost  touch  on  its  way  the  im- 
portant railway  from  Rockhampton  to  Emerald-town,  and 
the  blanks  to  be  filled  up  in  the  existing  lines  between  Bris- 
bane and  Sydney  are  no  greater  than  the  links  required  to 
complete  the  chain  between  Adelaide  and  Sydney.  If  these 
latter  are  completed,  there  will  be,  on  the  completion  of  the 
now  projected  line  from  Roma  to  the  Gulf  of  Carpentaria, 
continuous  railway  communication  between  the  northern  and 
southern  coasts  of  Australia,  having  the  additional  advantage 
of  traversing  the  whole  of  the  most  settled  districts,  and  con- 
necting all  the  principal  cities,  except  those  in  Western 
Australia.  The  Queensland  Government  has  passed  an  Act 
authorising  the  construction  of  the  trans -continental  railway, 
and  a syndicate  has  already  agreed  to  perform  the  work,  on 
the  condition  of  receiving,  among  certain  other  privileges,  an 
area  of  8,000  acres  of  land  for  each  mile  of  railway  con- 
structed. 


French  Fruit  and  Vegetable  Trade. — M.  Joly  gives 
some  statistics,  in  a recent  number  of  the  Journal  of  the 
Central  Horticultural  Society  of  France,  relating  to  the  im- 
portation of  fruits  and  vegetables  into  France  in  the  years 
1 877,  1 878,  and  1 879,  as  well  as  to  the  quantities  exported  in 
the  same  years.  The  number  of  kilogrammes  of  oranges  and 
lemons  imported  amounted  in  round  numbers  to  37,000,000  in 
1^7,  34,000,000  in  1878,  and  37,000,000  in  1879,  Spain  fur- 
nishing by  far  the  largest  amount.  Of  other  fresh  fruits  the 
importations  were  5,000,000  kilogrammes  in  1 877,  7,000,000 
in  1878,  and  15,000,000  in,  1879.  Italy  and  Belgium  supplied 
the  largest  proportion,  but  there  is  also  a considerable  ex- 
portation of  this  class  of  fruit  from  England,  amounting  to 

362.000  kilogrammes  in  1877,  to  107,000  in  1878,  and  to 

42.000  in  1879.  4,000,000  kilogrammes  were  exported  from 
Italy  into  France,  or  double  the  amount  of  the  preceding 
year.  As  to  the  exportations  from  France,  the  quantities  of 
oranges  and  similar  fruit  amounted  in  1877  to  nearly 

4.000. 000  kilogrammes,  in  1878  to  nearly  3,000,000,  and  in 
1879  to  2,500,000  kilogrammes.  Of  other  fruits  the  total 
amounts  exported  from  France  to  England  were,  in  1877, 
upwards  of  19,000,000  kilogrammes,  in  1878  upwards  of 

24.000. 000,  but  in  1879  only  13,000,000  kilogrammes.  Of 
potatoes,  tlie  quantities  exported  from  France  into  England 
were,  in  1877,  upwards  of  103,000,000  quintals,  in  1878, 
more  than  107,000,000  kilogrammes,  and  in  1879,  84,000,000 
quintals. 
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PROCEEDINGS  OF  THE  SOCIETY. 


JUVENILE  LECTURES. 


roughly,  if  we  classify  the  constituents  of  all 
ceramic  wares,  not  of  the  glazings  and  slips  only, 
but  of  the  bodies  also,  somewhat  after  the  follow- 
ing fashion,  noting  the  characteristic  property 
which  each  separate  constituent  does,  as  a rule, 
confer  upon  the  product  to  which  it  has  been  a 
contributory  : — 


i.  Refractory, 
Ahunina. 


iv.  CoLrani. 

Iron, 

Copper, 

Cobalt, 

Manganese, 

Chromium, 

Antimony, 

Nickel, 

I'ranium. 


ii.  Hard. 
Silica. 


V.  Lustrous. 

Gold, 

Platinum, 

Silver, 

Bismuth. 


iii.  Fusible. 
Lead  oxide. 
Potash, 

Soda, 

Boracic  acid. 
Lime, 

Baryta. 

vi.  Opaque. 
Barium  sulphate. 
Bone-ash, 
Binoxide  of  tin 


The  first  of  these  lectures,  on  “ Animal 
Intelligence,”  was  delivered  by  IMr.  G.  J. 
Eom.ot.s,  F.E.S.,  on  IVednesday  evening,  29th 
inst.  The  lecturer  devoted  the  whole  of  his 
lecture  to  the  consideration  of  the  habit  of  Ants, 
and  arranged  his  subject  under  the  following  seven 
heads : — I.  Sense  of  sight,  hearing,  and  smell. 
II.  Sense  of  direction.  III.  Power  of  communi- 
cation. IV.  Powers  of  memory’.  Y.  Affection 
and  animosity.  YI.  General  habits.  YII.  General 
intelligence.  Each  of  these  divisions  w’as  illustrated 
by  anecdotes,  related  on  the  authority  of  trust- 
worthy observers,  such  as  Huber,  Lubbock,  Belt, 
Bates,  Lipscomb,  Moggridge,  and  others.  The 
second  lecture  will  relate  to  the  intelligence  of  the 
higher  animals. 


CANTOR  LECTURES. 

SOME  POINTS  OF  CONTACT  BETWEEN 
THE  SCIENTIFIC  AND  ARTISTIC  ASPECTS 
OF  POTTERY  AND  PORCELAIN. 

By  Prof.  A.  H.  Church,  M.A.  Oxon.,  F.C.S. 

Lecture  II.— Delivered  No^^:MBER  29xn,  1880. 

Glazes,  Enamels,  Iridescent  and  Metallic  Lustres, 
and  Colouring  Substances. 

From  the  form,  texture,  and  colour  of  unglazed 
wares — whether  the  body  be  merely  drawn  together 
by  heat,  as  in  the  softer  terra-cottas,  or  whether  it 
be  more  or  less  vitrified,  as  in  the  “red  opaque 
china  ” of  Bottcher  and  Elers,  and  the  black 
basaltes  of  Wedgw'ood — from  considering  the 
decorative  elements  of  the  bodies,  we  pass  natu- 
rally to  the  various  modes  of  enriching  the  surface 
which  glazes  and  enamels  supply.  ^Ye  shall 
understand  this  i>art  of  our  subject  more  tho- 


But  no  sharp  distinction  can  be  drawn  between 
these  six  classes,  if  we  include  in  our  vieAv  all 
possible  combination  of  them  one  with  the  other ; 
or  if,  on  the  other  hand,  we  exclude  completely 
from  a ceramic  composition  one  or  more  of  the 
chief  members  of  the  first  three  classes.  Lime, 
for  example,  usually  aids  in  the  fusibility  of  a 
body  or  glaze,  forming  with  silica  a silicate,  which 
melts  without  difficulty.  But  nothing — not  even 
alumina — is  so  refractory  as  pure  lime,  from 
which  crucibles  for  use  with  the  oxy -hydrogen  blow- 
pipe, and  for  the  fusion  of  platinum,  are  made. 

' Again,  iron  is  set  down  as  giving  colour,  but  it  unites 
with  silica  and  small  quantities  of  lime  or  alkaline 
oxides  to  form  a kind  of  half-glaze.  This  Japanese 
bottle  shows  three  conditions  of  surface  on  un- 
glazed  brown  stoneware ; a surface  on  which  an 
iron  ore,  containing  nearly  90  per  cent,  of  oxide  of 
iron,  has  been  spread  ; and  a region  near  the  mouth, 
to  which  some  small  sprinklings  of  felspathic  clay 
have  been  further  added.  The  gloss  of  the  three 
surfaces  has  been  progressively  increased,  while 
the  microscopic  examination  of  the  glazed  portions 
indicates  the  cause  of  the  beautiful  colours  and 
textures  which  have  been  formed.  One  of  the 
crystalline  kiln-products  thus  formed  within  the 
glaze  is  a copper-coloured  complex  ferric  silicate, 
which  is  a very  common  constituent  of  ferruginous 
glazes.  Some  bricks  offer  instances  of  such  iron 
glazes,  often  produced  irregularly  and  accidentally. 
The  so-called  Samian  ware,  with  its  sealing-wax 
red  gDze,  and  the  black  Greek  vases,  show  what 
colour  effects  are  producible  by  fine  compositions 
rich  in  iron. 

In  studying  the  relations  of  glazes  and  enamels 
to  the  decorative  effects  which  they  produce,  it 
will  be  useful  to  consider  these  three  qualities  ; — 

(^/.)  Transparency,  translucency,  or  opacity. 

[h.)  Colour,  whether  below,  in,  or  above  the 
glaze  ; its  distribution  ; its  quality. 

(c.)  Lustre;  its  quality  and  position. 

Keeping  these  jjoints  in  view,  it  may  not  be 
without  use  if  I give  you  a brief  account,  arranged 
in  some  sort  of  chemical,  historical,  and  artistic 
sequence,  of  the  chief  glazes  and  allied  prepara- 
tions, V hich  we  must  consider  if  we  would  properly 
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but  the  use  of  tin  seems  to  have  been  local  at  all 
times,  and  the  lack  of  acquaintance  with  its  pro- 
perties, or  perhaps  rather  of  the  opportunity  of 
securing  a supply,  seems  to  ha've  caused  a cessation 
of  its  employment.  The  tiles  of  Mahomet’s  tomb 
(a.d.  707)  contain  neither  lead  nor  tin.  But  stanni- 
ferous glazes  were  introduced  into  Spain  by  the 
Moors  in  the  thirteenth  century  ; they  are  found 
in  Italy  as  early  as  1400.  There  is  great  danger  of 
hardness  and  coldness  when  tin  glazes  are  jjainted 
upon ; a subsequent  transparent  glaze  has  been 
used  to  obviate  this  defect ; but  they  are  adapted 
for  highly  pictorial  and  precise  work.  A drawback 
lies  in  the  ease  with  which  these  tin  glazes  may  bo 
detached  from  the  porous  bodies  to  which  they  are 
usually  applied.  This  tin  enamel  often  contains 
too  much  tin  oxide — sometimes  twice  as  much  in 
the  newer  than  in  the  older  specimens.  One 
consequence  of  the  difference  is  seen  in  the  way  in 
the  colours  lie  on  the  surface  when  it  is  rich  in  tin, 
but  in  the  opposite  case  they  work  into  the  ground 
during  firing,  and  so  produce  a softer  effect.  For 
works  in  basso  and  alto  relievo  one  would  have 
said  that  tin  glazes  were  ill-adapted,  had  it  not 
been  for  the  works  executed  in  this  material  by 
Luca  della  Eobbia,  the  Florentine  sculptor.  At 
Florence  one  foi’gives  the  glitter  and  opacity  of 
these  works,  the  rounded  obliteration  of  the  last 
and  finest  thought  and  expression  of  the  artist. 
Yet  his  terra-cottas,  when  not  covered  by  the  thick 
“majolica  cream,”  if  more  injured,  are  marvel- 
lously finer. 

Smears  are  closely  allied  to  glazes,  both  in 
chemical  composition  and  in  decorative  result, 
but  their  appearance,  if  less  even,  is  rather  more 
quiet  and  delicate.  It  is  often  noticed,  that  wares 
acquire  a partial  or  slight  gloss,  through  the 
volatilisation  of  alkalies  or  lead  from  other  objects 
coated  with  glaze,  and  fired  in  the  same  kiln.  And 
sometimes  the  same  effect  is  produced  when  wares, 
during  firing,  throw  up  to  their  surfaces  some  of 
their  more  finely  comminuted,  or  more  fusible  con- 
stituents. “Smearing”  is  now  employed  to  a 
considerable  extent,  as  affording  a useful  j)rotec- 
tion  through  the  kind  of  half-glaze  which  it 
jiroduces.  Eed  lead,  china-stone,  salt,  potash, 
bone-ash,  nitre,  litharge,  and  flint,  admixed  two 
or  more  of  them  together,  or,  in  some  cases, 
•snigly,  are  the  chief  constituents  of  smears, 
and  are  applied  as  a kind  of  wash  on  the  inside  i 
in  which  the  pieces  are  fixed.  < 
i’lows  resemble  smears  ; additional  substances, 
used  m them  are  lime,  alum,  whiting,  and  sal- 
ammoniac. 
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Y glazes  to  colouring  substances,, 

v-e  find  that  the  preparations  employed  in  ceramic, 
decoration  may  be  dassified  rather  by  their 
111, inner  of  application  than  by  their  chemical 
e.omposition,  although,  this  has  to  be  modified 
i.ecording  fo  the  material  to  be  painted,  and  the 
temperature  of  the  firing.  Some  colours  are,  in 
tne  body,  encaustic;  some  are  on  the  body  and 
unt  ci  ho  glaze ; some  are  in  the  glaze,  and  some 
aie  ovei  the  glaze.  This  list  by  no  means  exhausts 
tne  series,  lor  we  have  colours  nlaced  unnn  din. 
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no  series,  for  we  have  colours  placed  upon  shp, 
and  others  on  enamel.  A very  large  variety  of 
colour  effects  are  producible  by  the  position  of  the 
miouring  substances,  while  nearly  as  much  may 
r ^ tesuits  attainable  by  varying  the 

piantity  and  nature  of  the  associated  constituents 
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of  the  ceramic  pigments,  whether  these  constituents 
be  fusible  or  refractory. 

Encaustic  colours  were  used  by  Wedgwood,  in  his 
classical  paintings  upon  basaltes  and  coloured  clay 
bodies ; they  consist  of  slips  of  opaque  clay, 
to  which  various  colour  oxides,  such  as  those  of 
cobalt,  chronium,  and  iron,  are  added.  They  are 
employed  in  pate  sur  pate  decoration,  and  very 
extensively  in  paving  tiles  and  mosaic  tesserae. 
They  are  applicable  to  opaque  bodies,  and  to  those 
that  are  translucent ; to  those  fired  at  low  as  well 
as  at  high  temperatures. 

Enamel  colours  illustrate  another  way  of  employ- 
ing the  colouring  power  of  certain  metallic  oxides  ; 
in  these  there  is  a glass  of  silicate  of  cobalt,  silicate 
of  iron,  &c.,  or  of  borate.  China  clay  is  mixed 
with  some,  and  with  some  felspar;  some  are  nearly 
pure  silicates.  Pure  oxides,  as  that  of  cobalt,  do 
not  belong  here,  and  such  preparations  are  mainly 
used  for  underglaze  painting,  on  such  bodies  as 
need  a high  temperature  for  tiring. 

Some  interesting  contact  points  between 
chemistry  and  art  come  out,  on  the  consideration  of 
the  several  metals  to  which  the  colours  of  pottery 
and  porcelain  are  due. 

Iron  yields  a fine  red  when  fully  oxidised,  and 
then  neither  alkali,  nor  lime,  nor  barytes,  nor 
magnesia,  nor  a very  high  temperature,  impair  its 
beauty.  Huch  of  the  Kaga  ware  of  Japan,  and 
the  underglaze  red  of  certain  Chinese  porcelains, 
illustrate  this  point.  Then  the  silicate  and  borate 
of  protoxide  of  iron  are  green ; the  mixed  oxides 
brown,  or  even  black.  But  much  depends  upon 
the  form  in  which  the  iron  is  introduced,  much 
upon  the  temperature,  and  much  upon  the  fuel. 
The  effects  of  alkaline  bases  on  iron  hues  have  been 
pointed  out  in  the  previous  lecture  ; an  instructive 
example  is  furnished,  as  I pointed  out  many  years 
ago,  by  the  red  chalk  of  Hunstanton,  in  Norfolk. 
When  strongly  ignited,  this  becomes  an  olive  green, 
owdng  to  the  formation  of  the  compound — Fe203, 
CaO. 

Cohalt,  from  which  the  majority  of  our  blues  are 
derived,  is  difficult  to  manage,  both  in  hue,  depth, 
and  brushwork  or  application.  The  bold  pulsating 
blue  of  choice  specimens  of  old  Chinese  blue  and 
w'hite  is  perfect,  so  is  much  of  that  found  in 
Persian,  Damascus,  or  Ehodian  faience.  When 
the  cobalt  contains  nickel,  or  manganese,  or  iron, 
very  usual  impurities,  it  is  greatly  injured ; at 
least,  its  hue  becomes  so  modified  towards  grey, 
indigo,  or  purple,  as  to  lose  its  distinguishing 
beauty. 

Copper,  though  of  a rich  green  in  the  form  of 
siUcate,  becomes,  by  reduction  to  suboxide, 
capable  of  yielding  a characteristic  red.  Pleasing 
effects  are  produced  by  blowing  a reducing 
mixture,  in  spray,  upon  the  turquoise  green 
enamel  of  certain  cupreous  prex)arations. 

Manfjanese  may  yield  a puce,  a violet,  or  a plum 
colour.  It  probably  does  not  exist  in  ceramic 
pigments,  either  as  MnOj,  or  salts  of  MnO.  Its 
beauty  is  frequently  dulled  by  ferruginous  im- 
purities, sometimes  by  baryta  or  copper.  With 
chromium  and  cobalt  it  yields  a black. 

Chromium  is  known  to  exist  in  two  conditions  of 
oxidation ; one  bluish-green,  the  other  yellow ; 
when  bases  are  abundant,  it  more  readily  tends 
towards  the  latter  state.  But  chromium  yields,  in 
the  presence  of  tin  (of  stannic  oxide),  a beautiful 


rose  colour,  which  is  generally  known  as  “pink 
colour,”  and  has  been  largely  used  in  ceramic 
decoration.  The  peculiarity  of  the  composition  of 
this  colour  lies  in  the  very  small  proportion  of 
chromium  which  it  contains. 

Almost  every  metal  belonging  to  what  is  called 
the  “ heavy  ” class,  may  be  used  for  colouring — 
the  alkaline  metals,  the  earthy,  and  the  alkaline- 
earthy,  are  destitute  of  this  power. 

After  colours  come  lustres.  They  do  not 
necessarily  depend  upon  the  actual  metallic  con- 
dition of  certain  constituents  on  the  surface.  Nor 
do  metals,  even  if  free,  that  is,  in  their  proper 
metallic  condition,  invariably  present  a lustrous 
appearance.  The  metal  employed  for  lus- 
tring is  bismuth,  patented  by  Brianchon, 
and  imitated  at  Worcester  and  Belleek ; it 
gives  a beautiful  iridescence,  which  has  been 
too  lavishly  used — smeared  over  everything — or 
it  would  be  more  appreciated.  Copper  and  silver 
give  lustre  to  Italian  wares,  decorated  at  Gubbio, 
Pesaro,  and  Deruta,  and  also  to  some  wares 
j)roduced  in  Persia  and  in  Spain.  In  the  last 
half  of  the  eighteenth  century,  at  Brislington, 
near  Bristol,  and  in  Staffordshire,  by  Wedgwood, 
lustres  fair  in  tone,  but  unsuccessful  in  decorative 
treatment  and  association  with  other  colours,  were 
made.  Gold  was  used  by  Wedgwood,  not  only 
for  ordinary  gilding  on  his  wares,  but  also  for 
staining  them  and  lustring  their  surface.  Platinum 
was  employed  by  several  potters  of  the  eighteenth 
century,  in  Staffordshire.  Messrs.  Lockett  and  Co., 
of  Longton,  in  1862,  manufactured  many  lustred 
pieces.  Carrocci,  of  Gubbio,  now  prepares  a beauti- 
ful ruby  lustre;  and  for  some  years  past,  Mr. 
William  de  Morgan,  of  Great  Chejme-row,  Chelsea, 
has  produced  both  ruby  and  mother-of-pearl 
lustres  of  great  beauty.  The  designs  on  his  pieces 
are  so  fresh  and  so  good  that  one  cannot  but  re- 
joice in  this  combination  of  remarkable  excellence 
in  drawing  and  chromatic  effect.  More  recently, 
Mr.  George  Maw,  of  Benthall-hall,  Broseley,  has 
turned  his  attention  to  the  production  of  lustres. 
His  ruby  lustre  frequently  (in  fact,  nearly  always) 
possesses  that  quality  of  transparence  which  marked 
the  Gubbio  ruby,  and  which  modern  lustres 
nearly  always  miss. 

In  drawing  your  attention  to  the  specimens  on 
the  table,  some  of  which  are  old,  and  many  new, 
some  European  and  some  of  Eastern  origin,  it  may 
be  useful  if  I point  out,  not  only  the  lessons  which 
individual  examples  may  teach,  but  a general 
difference  of  character  or  feeling  between  modern 
work,  and  much  European  work  generally,  on  the 
one  hand,  and  old  and  most  Eastern  work  on  the 
other.  As  such  general  difference  lies  almost  wholly 
in  the  glaze  and  its  associated  chromatic  elements, 
this  place  seems  to  be  the  most  appropriate  for  its 
consideration.  Modern  work  is  prosaic,  laboured, 
uninteresting.  If  it  be  learned,  it  is  not  learned 
enough.  If  its  decoration  were  the  outcome  of 
nothing  more  than  unspoilt  tradition,  the  decora- 
tive result  would  be  more  satisfactory.  But  the 
obvious  striving  after  effects  and  qualities  which 
are  yet  imperfectly  realised,  pains  the  artistic  sense 
of  those  persons  who  are  familiar  with  the  produc- 
tions of  other  times  and  other  countries.  If  one 
examines  a modem  piece  of  English  turquoise 
glaze,  a very  noticeable  defect  obtrudes  itself  on 
the  eye  at  once.  The  colour  is  staring  enough, 
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softened  and  united  the  whole  into  harmony. 
Often,  in  these  Japanese  wares,  we  may  notice  the 
nlav  of  colour  and  texture  obtained  by  such 
simple  means  as  glazing  with  a colourless  glaze 
one  part  of  a vessel,  leaving  another  part  unglazed, 
coating  another  part  with  a white  enamel  or  slip, 
and  tincturing  a fourth  part  with  some  ceraii.ic 
colour.  This  treatment  has  been  adopted  with 
this  vessel,  shaped  as  a leaf,  and  lends  itself  with 
peculiar  appropriatenes  to  the  conventional  re- 
presentation of  the  texture,  substance,  and  colour  of 
veins,  undulations,  and  margins.  Of  other  glazes 
on  Japanese  wares,  here  are  half  a dozen  charac- 
teristic examples,  each  capable  of  teachmga  useful 
lesson  to  Western  potters.  _ 

These  examples  of  Persian  and  Phodian  wares 
and  their  imitations  are  most  instructive;  they 
show,  above  all  things,  how  useless  it  is  to  attempt 
the  imitation  of  an  elfect  by  means  of  processes  and 
materials  having  wholly  different  physical  and 
chemical  characters.  Does  this  modern  attempt  at 
Persian  faience  realise  any  of  the  beauties  of  the 
original  ? Is  it  not  a ridiculous  caricature  ? Look 
at  \he  carefully  painted  imitation  of  the  flooding 
or  spreading  at  the  edges  of  the  colours.  Look  at 
the  opaque,  uninteresting  body.  Here  is  no  going 
downwards  into  the  clay,  and  no  dissolving  up- 
wards in  the  glaze. 

The  stanniferous  enamels  of  Italy  are  seen  at 
their  best  in  such  examples  as  this  drugwase  of 
Caffagiuolo ; at  their  worst  in  this  plate  of  Italian 
origin  of  about  1710.  Bristol,  Liverpool,  and 
Dutch  tiles  of  the  eighteenth  century  may  also 
teach  us  useful  lessons,  especially  when  we  com- 
pare them  with  these  works  of  Deck  and  Pinart 
(both  of  Paris),  in  which  the  stanniferous  enamel 
and  the  enamel  painting  which  it  carries  are  fired 
at  the  same  time. 
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EEPORT  ON  TWO  EXPEDITIONS  TO  MIDIAN. 

By  Captain  E.  F.  Burton. 

The  following  lines  contain  a concise  account  of  the 
circumstances  which,  during  the  last  three  years,  have 
connected  me  with  the  Egyptian  province,  El-Madyan. 

II.  H.  Ismail  I.,  honoured  me,  through  Mr. 
Ercderick  Smart,  with  an  invitation  to  visit  Egypt,  and 
to  lay  before  him  certain  details  which  I had  collected 
concerning  mineral  wealth  in  N.  Western  Arabia. 

I left  Trieste  on  March  3rd,  1877.  A small  expedi- 
tion was  at  once  prepared  : it  set  out  for  El-Muwaylah 
on  April  2nd ; and  returned  to  Suez  on  April  20th. 
During  those  18  days  we  found,  by  examining  four 
sites,  that  the  country  had  been  extensively  mined, 
while  a larger  area  remained  untouched.  1 brought 
home  specimens  of  gold,  silver,  galena,  zinc,  copper, 
sulphur,  iron,  and  other  metals.  H.H.  was  much 
pleased,  and  promised  me,  in  presence  of  Mr.  Smart  and 
of  other  persons,  either  a concession  or  a royalty  of 
0 per  cent,  on  gross  produce. 

Ketuming  from  the  first  expedition  I had  the  honour 
to  recommend:—!.  Mr.  Charles  Clarke  (of  Zagazig) 
for  the  rank  of  Bey.  2.  Lt.  Hasan.  Eft'endi  Haris  and 
Lt.  Amir  Effendi  Kushdi  for  a step  in  promotion.  I 
also  solicited  u small  life-pension  for  Haji  Wali  (El-Din) 
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of  Zag-azig,  wlio  had  dra\\Ti  my  attention  to  the  mines 
of  El-Madyan. 

On  October  9th,  1877,  I again  left  Trieste.  After 
some  delay  at  Cairo,  the  second  expedition  set  out  from 
Suez  on  December  11th;  and  retuimed  on  April  12th, 
1879.  During  this  journey  of  four  months,  Mr.  Marie, 
the  engineer  sent  out  by  H.H.,  collected  some  20  tons 
of  specimens ; and  I was  directed  to  have  them  assayed 
in  London,  while  Mr.  Smart  was  charged,  in  my  pre- 
sence, with  furnishing  the  necessary  funds.  The 
analysis  was  duly  made  and  the  printed  report  was 
forwarded  to  Egypt ; but  funds  were  not  forthcoming, 
and  the  consequence  was,  that  I was  compelled  to 
supply  them. 

Returning  to  Cairo  I renewed  my  request  touching 
the  pension  of  HajiWali;  I again  submitted  for  pro- 
motion the  names  of  Mr.  Clarke  and  Lt.  Amir  Efiendi 
Rushdi ; and  I added  to  them  that  of  Ahmed  Kaptan 
Musallam.  Moreover,  for  the  better  government  of  the 
province  (El-Madyan),  which  is  about  to  assume  new 
relations  with  Egypt,  I had  the  honour  to  propose — 1. 
That  Sayyid  Abd  el  Rahim,  accountant  of  the  Fort  El- 
Muwaylah,  be  raised  to  the  rank  of  Nazir,  or  com- 
mandant. 2.  That  Mohammed  Shahadeh,  Ex-Wakil 
of  El-Wijh  be  made  coimnandant  of  that  fort.  3.  That 
some  token  of  H.H.’s  favour  be  conferred  upon  Sheykh 
Alayan  Bin  Rabi  of  the  HuwatM  tribe,  Sheykh  Furayj 
of  the  HuwatM  tribe,  Sheykh  Hasan  ibn  Salim  El- 
Ukbi, 

For  the  safety  of  Egypt  and  Europe  I also  recom- 
mended that  the  quarantine  establishment  be  re -trans- 
ferred from  Tor  harbour  to  El-Wijh. 

Since  lea\dng  Cairo  (May,  1878),  I have  repeatedly 
■vsTitten  concerning  the  administrative  measures  to  be 
adopted  before  the  country  can  be  regularly  exploited, 
but  hitherto  my  representations  have  remained  un- 
noticed. 

I now  return  to  the  mines.  The  result  of  the  assays 
made  by  three  several  establishments  is  so  far 
encouraging  that  Dr.  Percy,  one  of  the  highest 
authorities  on  metallurgy,  declares  ‘ ‘ These  indications 
of  the  presence  of  the  precious  metals  certainly  justify 
further  explorations.”  Such  exploration  I am  prepared 
to  imdertake. 

I left  Trieste  on  December  5th,  1879,  and  came  to  Cairo 
ready  for  a third  expedition.  This  time  the  conditions 
of  exploitation  are  more  favourable,  as  I have  no 
longer  to  seek  for  the  sites  which  are  best  fitted  for 
beginning  operations. 

It  is,  however,  evident  that  no  syndicate,  no  com- 
pany, would  risk  capital  upon  a project,  however 
promising,  -without  the  prospect  of  enjoying  the  fruits 
of  success.  Certain  capitalists  in  London  are  willing  to 
aid  me,  but  it  -will  be  upon  conditions  that  a formal  con- 
tract or  concession  be  granted  to  me. 

The  Souveau  Rtglement  sur  les  mines  de  V Empire 
OUomati,  inserted  in  the  Tranzimat  (Constitution)  and 
bearing  date  July  17th,  1861,  authorises  this  concession, 
and  lays  down  all  the  legal  conditions  regarding 
royalty  and  other  matters. 

An  objection  might  be  raised  that  the  Rk/lement 
applies  to  subjects  of  the  Porte.  But,  firstly,  there  are 
precedents  for  extending  the  privilege  to  foreigners ; 
for  instance,  in  the  case  of  the  minerals  about  Sidon. 
Secondly,  this  proviso,  made  for  Turkey  proper,  is  not 
applicable  to  Egypt,  where  there  are  now  international 
tribunals.  Disputed  questions  of  royalty,  jurisdiction, 
<kc.,  could  be  settled  by  arbitrators,  the  latter  nominated 
in  equal  numbers  by  the  Government  and  the  company. 

The  public  will  observe  that  I am  not  acting  as  one 
who  seeks  to  receive  favours  from  Egypt.  On  the  con- 
trary, I propose  to  develop  a pro\’ince  which  has  been 
for  centuries,  and  which  still  is,  a howling  wilderness, 
occupied  by  a few  hundred  Bedawin.  I propose  to 
benefit  Suez  and  the  adjacent  parts  of  Egypt  by  creating 
an  industry  and  a traffic  where  there  is  now  nothing  of 
the  kind.  Lastly,  I propose  adding  to  the  resources  of 


H.H.’s  Government,  by  making  over  to  it  the  legal 
share  of  whatsoever  profits  may  accrue  from  the  exploi- 
tation of  El-Madyan. 

Under  these  circumstances  I have  a claim  to  expect 
the  realisation  of  a project  whose  views  are  of  the  most 
legitimate.  And  the  first  steps  would  be — 1st.  A con- 
tract or  concession  drawn  up  in  due  form.  2nd.  An 
authority  to  carry  out  the  measures  proposed  for  the 
government  of  the  province  ; especially  the  rewards  due 
to  the  military  officers  and  the  civilians  who  assisted 
in  exploring  El-Madyan. 


THE  NATIVE  SILKS  OF  ASSAM. 

By  C.  G.  Warnford  Lock. 

The  native  sdks  of  Assam,  known  as  Eria  and 
Muga,  are  the  produce  respectively  of  Attacus  Eicini, 
and  Antheraea  assama^  and  Anthercea  Mezankooria. 

The  Eria  worm  is  so  called  from  the  local  name  of 
the  castor-oil  plant  [Ricinus  communis) ^ on  which  it  is 
almost  exclusively  fed.  It  is  reared  entirely  indoors. 
The  duration  of  its  life  varies  with  the  season  : in  the 
summer,  it  is  shorter,  and  the  product  is  both  better 
and  more  abundant.  At  this  season,  20  to  24  days 
elapse  from  the  date  of  its  birth  to  the  time  when  it 
begins  its  cocoon,  15  days  later  the  moth  is  produced, 
in  three  days  the  eggs  are  laid,  and  in  five  more  they 
are  hatched,  making  the  total  duration  of  a breed  43 
days.  In  winter,  its  life  extends  to  nearly  two  months. 
Seven  breeds  are  reckoned  upon  annually.  For  breed- 
ing, the  natives  select  cocoons  from  among  those  which 
begin  to  be  formed  in  the  largest  number  on  the  same 
day.  Those  containing  males  are  recognised  by  a more 
pointed  end.  On  the  second  or  third  day  after  the 
cocoons  have  begun  to  be  formed,  they  are  put  into  a 
closed  basket,  and  hung  up  in  the  house,  out  of 
reach  of  vermin  and  insects.  Twenty  - four 
hours  after  the  moths  have  been  produced,  the 
females  are  tied  to  long  reeds  or  canes,  20  to  25  to  each, 
and  these  are  suspended  in  the  house.  The  eggs  laid 
during  the  first  three  days  alone  are  kept ; they  are  tied 
up  in  a piece  of  cloth,  and  hung  from  the  roof  till  a few 
begin  to  hatch  ; these  eggs  are  white,  and  resemble 
turnip  seed  in  size.  When  a few  of  the  worms  are 
hatched,  the  cloths  are  put  on  small  bamboo  platters, 
and  here  they  are  fed  with  tender  leaves.  After  the 
second  moulting,  the  worms  are  removed  to  feed  on 
bunches  of  leaves,  suspended  a little  above  the  ground, 
and  a mat  is  spread  beneath  to  catch  those  which  fall. 
When  they  have  ceased  feeding,  they  are  placed  in 
baskets  filled  with  dry  leaves,  amongst  which  they  form 
their  cocoons.  In  four  days,  the  latter  are  complete. 
A selection  having  been  made  for  the  next  breed,  the 
remainder  are  exposed  to  the  sun  for  two  to  three  days, 
to  destroy  the  vitality  of  the  chrysalis.  The  cocoons  are 
next  generally  put  into  water  containing  potash  (wood- 
ashes)  , over  a slow  fire ; when  removed,  the  water 
is  gently  squeezed  out.  At  other  times,  they 
are  massed  together  for  some  days  with  amrita 

Carica  papaya)  or  madhu  fruit.  The  object  is  the 
same  in  either  case,  viz.,  to  facilitate  the  drawing 
of  the  silk.  The  cocoons  thus  treated  are  taken 
one  by  one,  and  the  silk  is  placed  within  the  thumb 
of  the  left  hand,  whilst  the  right  is  employed  in 
drawing  out  the  silk.  Any  inequalities  that  may  exist 
are  reduced  by  rubbing  them  down  between  the  thumb 
and  finger  ; the  same  process  serves  for  joining  on  new 
cocoons.  The  thread  is  allowed  to  accumulate  in 
quantities  of  about  half-a-pound  ; these  are  afterwards 
exposed  to  the  sun,  or  placed  near  a fire,  till  dry,  when 
they  are  wound  up  into  skeins.  The  silk  is  then  ready 
for  the  weaver.  It  is  the  coarser  of  the  two  kinds,  and 
none  of  it  ever  finds  its  way  into  Bengal. 

The  Muga  moth  is  found  wild  in  the  jungle,  but  all 
the  silk  produced  by  it  is  from  domesticated  worms. 
They  are  reared  on  trees  in  the  open  air.  There  are 
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CULTIVATION  OF  THE  FIO  IN  TUEKEY. 

The  United  States  Consul  at  Smyrna  states  that  the 
Aidin  district  is  the  only  one  which  produces  figs  for 
exportation.  The  fruit  will  grow  anyAvhere  in  the 
neighbourhood  of  Smyrna,  of  a good  quality  for  con- 
sumption, in  a green  state ; but  the  Aidin  plain  is 
unique  in  its  climate  and  soil  as  being  favourable  for  the 
proper  curing  of  the  fig.  The  thermometer  seldom 
falls  below  three  or  four  degrees  under  freezing  point, 
and  in  the  summer  seldom  rises  above  130  degrees 
Fahrenheit  in  the  sun.  In  Aidin,  the  winters  are 
generally  wet,  the  dry  weather  commencing  in  May  and 
continuing  till  the  end  of  October.  Any  rain  at  the  end 
of  July,  or  during  the  month  of  August  and  September, 
when  the  fruit  is  under  the  process  of  drying,  injures 
the  quality,  by  causing  it  to  burst,  hardens  the  skin, 
gives  the  fig  a dark  colour,  and  spoils  its  keeping 
quality,  Fleavy  dews  will  cause  the  same  evils. 

The  fig  tree  will  grow  in  almost  any  soil ; a rich  heavy 
soil  is,  however,  preferable  ; but  to  produce  figs  that  will 
dry  AveU  and  please  the  merchant,  the  soil  ought  to  be 
of  a good  depth,  and  of  a rich,  light,  sandy  nature  ; this, 
if  the  weather  be  favourable,  will  produce  large  figs,  of 
a white  thin  skin,  and  of  the  finest  quality.  Before 
planting,  the  ground  is  well  ploughed  two  or  three 
times  to  a good  depth,  well  fertilised,  and  freed  from 
all  weeds  and  extraneous  roots.  The  fig  is  propagated 
from  shps,  selected  with  as  many  fruity  buds  as  pos- 
sible. To  form  a tree,  two  slips  are  planted,  one  foot 
apart,  and  then  joined  at  the  top.  The  trees,  if 
planted  in  rich  soil,  should  be  placed  about  30 
feet  apart,  and  for  poor  soil  about  25  feet  distant  from 
each  other.  The  cuttings  are  planted  in  the  month  of 
March,  two  in  each  hole,  at  about  9 inches  or  a foot 
apart  at  the  root  end,  and  during  the  growth  of  the 
trees,  the  ground  is  ploughed  up  two  or  three  times 
during  the  winter  or  spring,  and  the  space  between, 
them  is  used  to  cultivate  cotton,  sesame,  or  Indian  com. 

The  fig  harvest  generally  lasts  about  six  weeks,  and 
when  the  fig  is  ripe,  it  falls  of  its  own  accord  from  the 
tree.  Women  and  children  are  employed  to  pick  up  the 
fruit  into  small  baskets,  to  be  conveyed  to  a place  in  the 
garden  well  exposed  to  the  sun,  where  they  are  spread 
on  a bed  of  dry  grass,  or  matting,  singly,  and  not  one 
on  the  top  of  the  other,  and  are  turned  over  every  day, 
iu  order  to  get  every  part  of  the  fig  exposed  to  the 
sun.  After  a few  days  of  this  exposure,  those  figs 
which^  are  sufficiently  dry  are  selected  from  the  mass, 
and  divided  into  first,  second,  and  third  qualities,  care 
being  taken  not  to  dry  them  too  much.  They  are  then 
sent  to  Smyrna,  where  they  are  assorted  and  packed  for 
■shipment. 

On  arrival  at  Smyrna,  they  are  conveyed  to  the  fig 
bazaar,  or  market  place,  where  the  merchants  attend 
early  next  morning  to  effect  purchases.  The  parcels 
belonging  to  each  individual  owner  are  separately  ex- 
amined, each  purchaser  giving  his  own  price  ; a broker 
is  nearly  always  employed  as  an  intermediary  by  the 
merchant,  on  payment  to  him  of  2 per  cent,  of  the 
value,  the  amount  being  ultimately  refunded  by  the 
seller.  A seller  is  but  seldom  the  owner  himself,  this 
latter  being  generally  represented  by  a Jew  or  Armenian 
merchant,  at  an  exorbitant  charge  of  7 per  cent,  as  a 
commission.  The  figs  are  then,  after  purchase,  con- 
veyed ro  the  packing  establishment,  to  undergo  manipu- 
ation  and  putting  into  boxes ; the  sacks  are  emptied 
on  on  the  floor  in  a square  heap,  and  on  aU  sides  are 
squatted  rows  of  women  and  girls,  employed  in  merely 
_\\i8  ing  lound  each  fig  two  or  three  times  between  the 
forefinger  and  thumb,  to  render  it  soft,  and  give  it  the 
required  oblong  form.  On  the  heap  are  a row  of  low 
oasicets,  into  which  are  thrown  separately  the  first  and 
. econd  qualities  to  be  used  for  packing ; at  least  1 0 per  cent. 

ot  the  whole  mass  is  worthless  for  putting  up  in  cases, 

the  first  process,  the  inferior  fruit  is  picked 
up  and  thrown  in  a separate  heap.  Undersized,  tough, 
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or  spotted  figs,  aud  such  as  are  burst,  come  under  this 
categoiy,  and  are  packed,  or  rather  pi’eserved,  promis- 
cuously in  small  boxes,  and  labelled  ‘ ‘ Figs  for  family 
use.”  Sometimes,  when  the  parcel  is  unusually  good, 
three  qualities  are  selected  instead  of  two.  The  figs  are 
then  laid  on  long  benches,  at  which  are  seated  the 
practiced  packers.  Each  man  has  a box  before  him,  and 
swiftly  and  dexterously  the  figs  are  placed  alongside 
each  other  in  rows,  the  rows  varying  in  number  accord- 
ing to  the  depth  of  the  box,  the  fiat  ones,  which  are  in 
more  general  use,  requiring  but  two.  Tliis  mode  of  pack- 
ing is  called  “pulled.”  Above  all,  a row  of  “layers  ” 
is  t hen  placed,  to  show  the  figs  to  advantage.  The  ‘ ‘layers’  ’ 
are  stretched  out  by  means  of  both  hands,  and  laid 
fiat  side  by  side  in  parallel  rows.  Of  late  years, 
‘ ‘ layers  ’ ’ throughout  the  boxes  have  come  into  great 
demand,  and  nearly  all  the  best  qualities  are  packed 
in  this  way.  In  packing,  the  lingers  are  now  and  then 
dipped  into  a bucket  of  sea-water,  to  ease  their  working ; 
the  figs  become  thus  moistened  Avith  salt  water,  which 
it  is  said,  ha^  the  eltect  of  hastening  their  sugar- 
ing. The  boxes  are  again  passed  on  to  the  women, 
who  complete  the  process  by  placing  laurel  leaves  be- 
tween the  upper  rows,  before  the  final  nailing  down 
and  pohshiug  off  by  the  carpenter.  The  packages  used 
are  of  various  dimensions  aud  forms  ; at  one  time  all 
figs  exported  to  the  United  States  were  placed  in 
diaims  or  paper  bo.xes,  but  of  late  years  flat  wooden 
boxes  iU’e  l^ing  extensively  shipped.  Very  few  drums, 
if  any,  find  their  way  to  the  English  market,  to  which 
the  best  qualities  are  usually  sent.  America  consmnes 
but  little  of  the  superior  qualities,  though  the  demand 
lor  such  has  now  increased.  Small  canvas  bags  are  now 
being  used  with  much  success,  and  in  fact,  CA’cry  season 
some  novelty  in  the  style  of  packing  may  be 
noticed.  The  refuse,  or  “ naturals,”  are  put  into  large 
boxes  or  barrels,  and  shipped  to  England,  Egypt, 
Europe,  and  Turkey,  the  high  rate  of  duty  in 
America  entirely  e.xcluding  those  inferior  figs  from  the 
market. 


TOXG-rANG-CHOXG.— A CTIIXESE  KEMEDY 
FOR  CUTAXEOUS  DISEASES. 

Tlio  pharmaceutical  products  of  China  and  Japan 
offer  an  interesting  field  for  experiment  into  their 
C('in])Ositions  and  probable  values.  From  time  to  tune, 
new  drugs  from  various  j>arts  of  the  Avorld  are  brought 
to  Europ-  an  notice,  aud  of  late  years  many  have  been 
found  to  b»;  of  g’reat  practical  usefulness,  and  are  noAV 
included  amongst  our  important  medicines.  Though 
the  number  and  variety  of  tlie  substances  used  in  medi- 
<iueby  the  ( 'hincse  ard  .Tapanosc  arc  very  great,  and 
thougli  vdW’  (•<  mpletc  collections  of  the  drugs  of  these 
counrrics  have  Den  exhibited  at  the  A'arious  exhibitions, 
notably  at  the  last  Paris  Exliibitiou,  little  has  been 
< ff' ( ted  towards  introducing  them  in  quantity  for  trial 
by  medical  men  in  this  country.  Something,  indeed, 
Avas  done  a short  time  since  in  this  direction  by  Mr. 
Thomas  Chri."ty,  Avho  introduced  a number  of  ratv 
A cgetable  jiroduets  used  as  drugs  in  Japan  ; these  Avere 
identified  and  de.scribed  in  a series  of  notes  published  in 
the  I }inrm-‘i , utirnl  Journal  at  the  time.  Mr.  Christy 
ha.s  quite  recently  received  a consignment  of  a drug 
Avhich  is  reputed  to  be  A'ery  A'aluable  in  China,  for 
the  cure  of  certain  skin  diseases  ; it  is  Icnown  under  the 
name  of  Tong-pang-chong,  and  is  said  to  be  produced 
by  a plant  groAving  in  Siam,  As  hence  it  finds  its  Avay  to 
China.  In  the  Kew  report  for  1877,  where  the  sub- 
.•'tanc».-  is  referred  to,  it  is  stated  that  the  chemists  in 
H(jng  Kong  say  that  they  can  procure  an  almost 
unlimited  supply,  and  even  hint  at  getting  and  grov/ing 
fhe  plant  there.  From  information  gathered  from 
China,  before  the  report  was  Avritten,  and  from  com- 
parison of  a very  small  sample  sent  to  this  country  Avith 
some  root  . whi-  h app^^ared  to  be  identir-al,  fontained  in 


the  Kew  Museum,  there  seems  but  little  doubt  that 
this  interesting  and  peculiar  remedy  was  produced  by 
an  Acanthaceous  plant,  known  to  botanists  as  lihinacan~ 
thus  comiiiuais.  Whether  the  material  now  in  Mr. 
Christy’s  hands  will  prove  the  accuracy  of  this  pre- 
liminary determination  remains  to  be  seen,  as  also  the 
question  of  the  actual  efficacy  of  the  drug  itself. 


WINES  OF  CHILI. 

The  \dne  was  introduced  into  Chili  by  the  Spaniards^ 
soon  after  their  conquest  of  the  country,  but  although 
its  culture  quickly  extended  over  the  central  and. 
southern  provinces,  it  is  only  within  the  last  twenty 
years  that  Auticulture  has  been  systematically  carried  on. 
The  foUoAving  particulars  by  Mr.  E.  Seve,  of  Val- 
paraiso, are  taken  from  the  Journal  of  Applied  Hctence". — 

A large  portion  of  the  finest  sets  or  cuttings  of  Europe, 
and  chiefly  those  of  Burgundy  and  Bordeaux,  were  im- 
ported. The  production  of  Avine  consequently  in- 
creased, and  its  use  at  table  became  general.  The  in- 
troduction of  these  French  Aunes  led  to  the  Chilians 
abandoning  much  of  their  former  culture  and  mode  of 
Avune- making,  and  adopting  those  of  the  country  from 
Avdiich  the  Aunes  Avere  iinxiorted.  The  result  of  these 
efforts  are  noAv  apparent.  At  present,  in  many  of  the 
l^rovinces,  especially  of  the  centre,  sound  wholesome 
Avines  of  an  excellent  quality,  in  a certain  degree  com- 
pete with  similar  products  of  the  old  Avorld.  Wine- 
making in  Chili  is  at  present  a considerable  and  very 
profitable  industry,  and  forms  a principal  source  of  the 
riches  of  the  country.  By  the  great  diversity  of  its 
climate,  the  nature  and  topographical  configuration  of 
its  soil.  Chili  offers  the  best  natural  situations  for  nearly 
all  the  classes  of  renoAAmed  wines. 

The  region  suited  for  the  vine  in  Chili  extends  from 
the  north  doAvn  to  Biobio  in  the  south.  But  in  the 
south,  the  humidity  of  the  climate  will  not  allow  the 
grapes  to  rq)en  Avithout  ai’tificial  means. 

The  Aunes  are  distinguished  in  the  country  either  as 
Chilian  or  French.  The  vines  in  the  country  consist  of 
the  cock  grape  {uva  de  gallo),  the  white  and  black  muscat, 
the  black  San  Francisco,  and  the  common  black.  The 
Cliilian  vines  are  met  with  chiefly  in  the  South  and  the 
North.  The  French  vines  have  been  introduced  almost 
entirely  in  the  central  regions,  where  they  constitute 
extensive  vineyards.  The  principal  French  varieties  in- 
troduced and  groAvn  on  a large  scale  are  the  Pinots, 
Gamais,  Sauvignons,  Cabernet,  Malbeck,  Cot-Rouge, 
Meunier,  White  Semilion,  Folleblanche,  &c.  The 
Chasselas  of  Fontainebleau  are  met  with  on  all  the 
trellises  of  the  gardens,  the  orchards,  »fcc.  In  the  greater 
part  of  the  French  \dncyards  in  Chilli  Ave  find  all  these 
varieties  very  often  mixed,  conditions  most  unfavour- 
able for  Avine -making,  as  the  grapes  do  not  ripen  at  the 
same  time. 

The  choice  of  vines,  and  their  suitability  to  soil 
aud  climate,  so  as  to  make  a certain  class  of  Avine,  is  a 
question  badly  understood  in  Chili,  and  to  which  the 
attention  of  the  vine  growers  should  be  directed,  as 
upon  the  solution  of  this  point  depends  in  a great  degree 
the  future  of  the  Chilian  Avine  production. 

The  Chilian  irrigated  vines  receive  neither  care  nor 
culture  during  their  growth ; indeed  they  are  hardly  ever 
pruned  after  bearing. 

The  French  vines,  having  more  attention  paid  to 
them  in  culture,  the  soil  is  kept  porous  and  in  good 
condition,  and  the  roots  are  cared  for  during  the 
progress  of  vegetation.  Thus,  in  the  same  climate, 
under  the  same  conditions  of  soil,  in  the  same  vineyard, 
the  French  vines  Avill  ripen  their  fruit  fifteen  days  to 
three  Aveeks  before  those  of  the  \dnes  of  the  country, 
and  give  a much  more  abundant  produce.  The  indi- 
genous vines,  treated  after  the  I'rench  method,  im- 
prove greatly.  This  fact  is  a striking  example  of  the 
influence  of  culture  on  agricultural  plants, 
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over  the  Continent,  and  in  this  way  the  importing 
houses  are  ruled  by  their  foreign  coadjutors. 

“The  rapid  increase  in  the  importation  of  foreign 
leather  into  this  country  during  the  past  ten  years 
supplies  material  for  considerations  deeply  interesting 
in  a public  sense,  and  of  vital  importance  to  the  British 
tanner.  As  our  colonies  and  dependencies  grow, 
flourish,  and  feel  their  strength,  so  they  pour  in  upon 
us  every  product  suited  to  their  particular  climates  in 
overwhelming  profusion.  Our  tanners  now  behold  fac- 
similes of  their  manufactures  sent  from  every  quarter 
of  the  globe,  yet  cannot  themselves  export  without  en- 
countering serious,  ruinous,  hostile  tariffs.” 

Trom  a table  of  the  imports  and  exports  of  eleven 
years,  from  1870  to  1880  (first  ten  months),  it  appears 
that,  in  1870,  the  imports  of  leather  amounted  to 
11,556,345  lbs.,  value  £759,342,  and  the  exports  of 
unwrought  leather  amounted  to  103,788  cwTs.,  value 
£850,495  ; of  wrought  boots  and  shoes,  to  372,601  dozen 
pairs,  value  £1,148,423  ; while,  in  1879,  the  imports  had 
risen  to  35,175,036  lbs.,  value  £2,204,386,  the  exports  iu 
the  same  year  only  stood  at  219,829  lbs.  ; of  unwrought 
leather,  value  £1,505,312  ; and  432,312  dozen  pairs  of 
boots  and  shoes,  value  £1,319,598.  Thus  the  imports 
of  leather  more  than  doubled  between  1870  and  1872, 
quadrupled  in  1875,  and  almost  quintupled  in  1878, 
and  seem  likely  to  stand  at  the  end  of  the  present  year 
400  per  cent,  higher  than  at  the  commencement  of  the 
present  decade.  The  exports  of  leather  have  materially 
increased,  but  not  in  proportion  to  the  imports  ; while 
the  foreign  trade  in  boots  and  shoes,  though  above  1870, 
nevertheless  seems  stationary,  and  would  be  consider- 
ably less  but  for  the  “ British  possessions  in  South 
Africa.” 


SPONGE  TEADE  IN  THE  BAHAMAS. 
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The  Eeport  of  the  Governor  of  the  Bahamas  to  the 
Secretary  of  State  for  the  Colonies  has  been  published 
as  a Blue-book,  with  the  Eeport  of  Professor  Eay 
Lankester,  on  the  artificial  propagation  of  sponges 
appended.  Governor  Eobinson  states  that  “ various 
causes  combined  to  make  the  past  year  a most  favour- 
able one  to  those  engaged  in  the  sponge  trade.  A 
larger  number  of  buyers  than  usual  appeared  in  the 
market,  and  there  was  no  period  when  it  could  be  said 
that  prices  had  a downward  tendency.  The  very  high 
prices  offered  at  the  beginning  of  the  year  were  fully 
sustained  to  its  end.  This  strong  competition  served  to 
stimulate  those  actually  employed  in  the  fisheries  to 
greater  exertion,  and  induced  a great  many  others  to 
enter  the  business.  Absence  of  heavy  gales,  and  the 
mild  weather  that  generally  prevailed,  contributed  in  a 
great  measure  to  favour  the  efforts  of  fishermen  to 
meet  this  increased  demand.  The  successful  results  of 
last  year’s  fishery  are  also  somewhat  owing  to  the  rest 
the  sponge  beds  had  whilst  the  privilege  of  fishing 
on  the  coast  of  Cuba  was  accorded  to  the  Bahamian 
spongers.  Licenses  to  fish  on  this  coast  were  again 
issued  in  1879  to  several  vessels,  but  shortly  after  their 
arrival  at  the  sponging  grounds  they  were  boarded  by 
iSpanish  gun-boats  and  ordered  to  leave ; some  of  them 
returned  to  port  with  insufficient  sponge  to  pay  the 
cost  of  their  outfits.” 
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Professor  Lankester’ s report  was  made  in  accordance 
with  the  request  of  the  Secretary  of  State  for  the 
(.'olonics,  and  contains  the  result  of  inquiries  respect- 
I ing  the  experiments  initiated  by  Professor  Oscar 
Schmidt,  on  the  artificial  cultivation  of  sponges  for 
commercial  purposes. 

Mr.  Lankester  writes  : — “ The  experiments  in  the 
Adriatic  were  carried  out  under  the  auspices  of  the 
<lovornmeut  during  the  years  1863-72,  and  were  finally 
abandoned  in  November,  1872,  on  account  of  the  diffi- 
culties which  were  encountered.  It  appears  that  the 
method  of  cutting  a sponge  into  small  pieces,  affixing 
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these  pieces  to  movable  supports,  aud  sinking-  the 
supports  in  the  water  where  the  sponges  naturally 
occur,  was  found  to  be  perfectly  successful.  The 
‘cuttings’  of  sponge  attached  themselves  to  the  sup- 
port, and  proceeded  to  grow  each  into  a well-shaped 
sponge  like  that  from  which  the  cutting  was  taken. 
Details  are  given  in  Dr.  Yon  Marenzeller’s  I’eport  as 
to  the  best  mode  of  taking  the  cuttings,  and  as  to  the 
best  material  for  supports,  also  as  to  the  time  of  year 
in  which  to  operate,  and  other  important  conditions.  It 
appears  that  from  a small  cutting  (26  cubic  millimetres  in 
bulk)  a sponge  of  marketable  size  would  be  produced  in 
about  seven  years’  growth.  Whilst  the  experiments  of 
the  Austrian  Government  demonstrated  the  soundness 
of  Profe.ssor  Oscar  Schmidt’s  suggestion,  in  consequence 
of  which  the  cultivation  was  attempted,  yet  two  diffi- 
culties sufficed  to  put  a stop  to  the  undertaking.  Firstly, 
the  native  population,  more  especially  the  fishermen, 
had  a great  objection  to  these  experiments,  fearing  that 
they  might  lead  to  the  injury  of  the  sponge  trade, 
and  consequently  they  persistently  disturbed  and 
robbed  the  experimental  sponge  bed.  It  was  necessary 
that  the  sponge  cuttings  on  their  supports  should  be 
placed  in  an  open  unprotected  bay,  in  order  to  secure  the 
requisite  condition  of  the  sea  water,  and  natural  food  of 
the  sponge,  and  at  the  same  time  the  expense  of  pro- 
tecting the  bay  during  a long  series  of  years  against 
the  depredations  of  the  fishermen  would  have  been 
very  great,  and  incommensurate  with  the  profit  to  be 
obtained  by  the  sale  of  the  sponges  when  full  grown. 
Tlie  hostihty  of  the  population  of  the  Adriatic  coast 
was  then  the  chief  cause  of  the  abandonment  of  the 
experiments.  But,  further,  the  slow  growth  of  the 
.sponges  (first  established  as  a fact  by  these  experiments) , 
and  the  expense  of  obtaining  the  cuttings,  and  of 
making  and  sinking  the  supports,  seemed  to  show  with 
considerable  clearness  that  the  profit  to  be  obtained 
by  such  a system  of  cultivation  would  be  extremely 
small. 

“It  may  be  possible,  by  means  of  the  system  of  sponge 
cutting,  proposed  by  Professor  Oscar  Schmidt,  to  intro- 
duce sponges  into  new  .situations  previou.sly  unoccupied; 
and  experiments  in  this  direction,  though  requiring 
great  skill  and  knowledge  of  the  conditions  favourable 
to  sponge  growth,  would  be  worth  trying.  Excepting 
with  this  object,  the  method  of  sponge  cutting  does  not 
seem  to  be  one  of  any  promise. 

“ In  relation  merely  to  the  management  of  an  exi.st- 
ing  sponge  fi.shery,  I am  of  opinion  that  all  that  can  be 
done  by  official  control  is  to  prevent  the  contamination 
or  unnatural  disturbance  of  the  waters  and  bottom  where 
the  sponges  grow  ; and,  secondly,  to  strictly  enforce  a 
limitation  of  size  in  regard  to  those  sponges  which  are 
fished  and  sold.  Only  large  sponge  should  be  moved 
from  the  sea  bottom  for  the  market,  and  all  smaller  and 
incompletely  grown  specimens  should  be  returned  to 
the  waters  by  the  fishermen  immediately  when  taken. 
F urther,  the  ground  on  which  the  sponges  grow  should 
not  be  too  often  dredged,  but  only  at  certain  intervals 
in  the  year.  In  making  these  recommendations,  I am 
supported  by  the  opinion  of  Professor  Schulze,  who  has, 
during  the  last  six  years,  devoted  himself  to  the  study 
of  the  life  hi.story  of  the  Adriatic  sponges,  and  has 
added  many  most  important  facts  to  our  Imowledge  of 
these  animals.” 


OBITUARY. 


John  Joseph  Mechl. — This  well-known  agriculturalist, 
whose  death  occurred  on  Sunday,  26th  in.st.,  was  for 
many  years  a member  of  the  Society  of  Arts,  and  served 
both  on  the  Council  and  on  various  committees.  Fie  I 
wxs  bom  in  London  in  May,  1802,  and  was  the  son  of  | 


Signor  Giacomo  Mechi,  a native  of  Bologna.  He  com- 
menced business  early  in  life  at  a small  shop  in  Leaden - 
hall-street,  and  shortly  afterwards  invented  his  “magic 
razor  strop.”  In  1840,  he  purchased  the  farm  of 
Tiptree-hall,  consisting  of  one  hundred  and  seventy 
acres  of  inferior  land,  and  at  once  proceeded  to 
apply  scientific  principles  to  agricultural  practice. 
He  read  the  first  of  a series  of  papers  on  his 
farming  operations  before  the  Society  on  November 
27th,  1850,  and  on  March  7,  1860,  a paper  on  “The 
Application  of  Town  Sewage  to  a large  Agricultural 
Area.”  He  also  joined  in  many  discussions  at  the  meet- 
ings, and  contributed  letters  to  the  Journal.  The  last 
occasion  upon  which  he  spoke,  was  after  the  reading  cf 
Mr.  J.  C.  Morton’spaper  on  “ Agricultural  Experience,” 
on  May  5th  of  the  present  year.  Mr.  Mechi  was  a 
jm’or  of  the  Great  Exhibition  of  1851,  and  of  the 
Paris  Exhibition  of  1855.  He  was  appointed  Sheriff 
of  London  in  1856,  and  Alderman  of  Lime-street 
Ward,  in  1858.  On  the  failure  of  the  Unity  Bank,  in 
1866,  of  which  he  was  Governor,  he  re.signed  his  Alder- 
manic  gown,  much  to  the  regret  of  his  constituents  and 
of  his  colleagues.  Having  determined  to  pay  his  share 
of  the  liabilities  of  the  bank,  which  greatly  crippled  his 
resources,  he  felt  he  should  be  unable  to  bear  the  ex- 
penses of  the  mayoralty.  Although  Mr.  Mechi  had 
attained  a good  old  age,  there  appears  to  be  no  doubt 
that  his  death  was  immediately  caused  by  the  misfor- 
tunes that  overtook  him  at  the  end  of  his  useful  career. 
This  naturally  adds  to  the  regret  of  the  large  numbers 
who  now  deplore  his  loss. 


GENERAL  NOTES. 

♦ 

Ink  for  Etching  on  Glass.— An  ink  which  can  be 
employed  for  writing  upon  glass,  has  lately  been  brought 
out  by  Messrs.  Sabatier  and  Co.  It  consists  mainly  of 
hydro -fluoric  acid ; but  there  are  some  other  ingredients 
mixed  with  it,  which  enable  it  to  be  used  as  an  ink,  and 
which  prevent  the  dangerous  fumes  which  are  found  so  in- 
convenient in  using  the  simple  acid. 

Electric  Light.  — Mr.  J.  E.  H.  Gordon,  according  to 
Xature,  has  lately  patented  a method  of  producing  light 
from  electricity,  based  upon  Mr.  Spottiswoode’s  suggestion, 
to  apply  the  alternating- current  magneto -electric  machine  of 
De  Meritcns  to  the  induction-coil.  Mr.  Gordon  arranges 
small  balls  of  platinum  or  iridium,  or  of  an  alloy  of  thete 
metals,  at  the  ends  of  fine  platinum  rods  in  pairs  in  the 
middle  of  a suitable  globe,  and  causes  to  pass  between  them 
a rapid  succession  of  sparks,  whereby  they  are  raised  to  in- 
candescence. There  is  no  consumption  of  carbon  or  aiy 
other  substance,  and  the  lamps  may  be  connected  cither  m 
series  or  in  parallel  branched  arcs.  The  principal  remaining 
disadvantage  is  the  noise  attendant  on  the  rapid  sparks.  A 
mechanical  contrivance  is  added  to  bring  the  knobs  near 
together  when  no  current  is  passing  in  the  primary  coil. 
The  induction-coils  used  are  of  comparatively  small  size. 

Turin  Industrial  Museum. — The  Boyal  Italian  In- 
dustrial Museum  was  founded  at  Turin,  after  the  close  of 
the  International  Exhibition,  held  in  London,  in  1 862,  and 
the  collection  for  the  purpose,  made  by  the  Royal  Com- 
missioner for  Italy,  were  transferred  to  a large  building, 
originally  a convent,  then  a provincial  college,  and  the  otfic  e 
of  the  Minister  of  War,  before  the  seat  of  Government  was 
transferred  to  Rome.  One  of  the  departments  of  tie 
museiun  is  the  Archivio  Industriale^  in  which  are  preserved 
and  classified  the  priced  lists,  illustrated  catalogues,  and 
technological  pamphlets  lately  received  from  all  parts  of  the 
world.  The  information  contained  in  these  catalogues  i.s 
freely  at  the  service  of  all  who  apply  for  it,  and  the  authori- 
ties are  desirous  of  receiving  such  lists  from  all  who  are 
willing  to  send  them.  The  conservator  of  the  museum, 
Chevalier  Jervis,  was  deputed  to  collect  further  objects  at  the 
Paris  Universal  Exhibition  in  1 878,  when  he  received  a largo 
number  of  objects  as  gifts  from  exhibitors  in  the  British 
I Section,  and  from  those  connected  with  the  British  colonie.s. 
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March  4.—“  The  Kesults  of  British  Bale  in  India.” 

By  J.  M.  AIaclean.  . t t 

March  25.— ‘‘The  Tenure  and  Cultivation  of  Land 
in  India.”  By  Sir  Ceorob  Campbell,  K.C.S.I.,  M.P. 

AIay  13.— “Burmah.”  By  General  Sir  Arthur 
Phayre,  G.C.M.G.,  K.C.S.I.,  C.B. 

Caxtoe  Lectuees. 

Monday  evenings,  at  eight  o’clock : — 

The  Second  Course  will  be  on  “ AYatchmaking,” 
by  Edwaed  Eigg,  M.A.  Three  Lectures. 
February  7,  14,  21. 

The  Third  Course  ivill  be  on  “ The  Scientific 
Principles  involved  in  Electric  Lighting,”  by  Prof. 
AY.  G.  Adams,  P.E.S.  Four  Lectures. 

March  7,  14,  21,  28. 

The  Fourth  Course  will  be  on  ‘‘  The  Art  of  Lace- 
making,” by  Alan  S.  Cole.  Three  Lectures. 
April  25  ; May  2,  9. 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
K.  Brudexell  Carter,  F.E.C.S.  Three  Lectures. 
May  16,  23,  30. 
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Monday,  Jan.  3rd... British.  Architects,  9,  Conduit -street,  AV., 

8 p.m. 

Institute  of  Actuaries,  The  Quadrangle,  King’s  College, 
W.C.,  7 p.m.  Mr.  E.  X.  Xewcome,  “ The  Simultaneous 
Construction  of  Compound  Interest  and  Annuity 
^'9;1d1©S  ^ ^ 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  Dr. 
Andrew  Wilson,  “ The  Past  and  the  Present  of  the 
Cuttle  Pishes.” 

London  Institution,  Finshury-circus,  E.C.,  5 p.m. 

Tuesday,  Jan.  4th... Royal  Institution,  Alhemarle-street,  W. , 3 
p.m.  (Juvenile  Lecture.)  Prof.  Dewar,  “Atoms.” 
(Lecture  IV.) 

Pathological,  53,  Berners-street,  Oxford-street,  W.,  8^  p.m. 
Annual  Meeting. 

Biblical  Archaeology,  9,  Conduit-street,  AV.,  8^  p.m. 
Annual  Meeting. 

Zoological,  11,  Hanover-square,  W.,  8|p.m.  1.  Dr.  Albert 
Giinther,  “Account  of  the  Zoological  Collection  made 
during  the  Survey  of  H.M.S.  Alert  in  the  Straits  of 
Magellan,  and  on  the  Coast  of  Patagonia.”  2.  Prof. 
Flower,  “ The  Sea  Elephant.” 

Wednesday,  Jan.  5th.. .SOCIETY  OF  AETS,  John-street, 
Adelphi,  W.C.,  7 p.m.  (Juvenile  Lectme.)  Mr.  G.  J, 
Romanes,  “Animal  Intelligence.”  (Lecture  II.) 

Geological,  Burlington -house,  W.,  8 p.m.  1.  Mr.  C. 
Callaway,  “The  Archaean  Geology  of  Anglesey,”  with  a 
Note  on  “ The  Microscopic  Structure  of  some  Anglesey 
Rocks,”  by  Prof.  T.  G.  Bonney.  2.  Mr.  C.  CaUaway, 
“The  liimestone  of  Durness  and  Assynt.”  3.  Prof. 
T.  G.  Bonney,  “ A Boulder  of  Hornhlende-Pikrite,  near 
Pen-y-Carnisiog,  Anglesey.” 

Ai’chaeological  Association,  32,  Sackville-street,W.,  8p.m. 
Dr.  Wake  Smart,  “Notes  on  Roman  Remains,  from 
Nursling,  Hants.”  2.  Mr.  G.  R.  Wright,  “ The  Hard- 
ships of  the  Present  Law  of  Treasure  Trove.” 

Thursday,  Jan.  6th... Royal,  Burlington-house,  W.,  p.m. 

London  Institution,  Finshu^-circus,  E.C.,  7 p.m.  Prof. 
Hem-y  Morley,  “ Our  Living  Dramatists.” 

South  London  Photographic  (at  the  House  of  the 
Society  of  Arts),  8 p.m.  Popular  Lantern  Display. 

Royal  Institution,  Alhemarle-street,  W.,  3p.m.  (Juvenile 
l.,ecture.)  Prof.  Dewar,  “Atoms.”  (Lecture  V.) 

Civil  and  Mechanical  Engineers,  7,  Westminster-chamhers, 
S.W.,  7 p.m.  Mr.  R.  Harkness  Twigg,  “Accounts  of 
Sombrero  Islands,  West  Indies,  with  a Discription  of 
Sub-marine  Quarrying  of  Phosphate  of  Lime.” 

Friday,  Jan.  7th... Teachers’  Association  (at  the  House  of  the 
vSociety  of  Arts),  lOg  a.m.  Conference  on  Sir  John 
Lubbock’s  Bill  for  the  “ Training  and  Registration  of 
Teachers.” 

Geologists’  Association,  University  College,  W.C.,  8 p.m. 

jVi’chmological  Institute,  16,  New  Burlington-street,  W., 
4 p.m. 

Saturday,  Jan.  8th... Royal  Botanic,  Inner-circle,  Regent’ s-park, 
N'.W.,3|p.m. 

Royal  Institution,  Alhemarle-street,  W.,  3 p.m.  (Juvenile 
Lecture.)  Prof.  Dewar,  “ Atoms.”  (Lecture  VI.) 
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PROCEEDINGS  OF  THE  SOCIETY. 


JUVENILE  LECTURES. 

On  Wednesday  evening,  the  5th  inst,  Mr.  G.  J. 
Romanes,  F.R.S.,  delivered  the  second  of  his 
lectures  on  “Animal  Intelligence.”  In  continua- 
tion of  the  subject  of  his  first  lecture,  he  referred 
to  the  habits  of  bees  and  of  trap-door  spiders,  and 
then  passed  on  to  consider  instances  of  the  intelli- 
gence of  the  higher  animals.  lie  related  anecdotes 
of  fish,  reptiles  (including  tortoises,  turtles,  frogs, 
and  alligators),  birds  (more  particularly  noting  the 
speech  of  parrots),  and  mammals,  beginning  with 
elephants,  whose  sagacity  the  lecturer  thought  had 
been  somewhat  overrated,  passing  on  to  cats  and 
dogs,  wolves  and  foxes,  and  ending  with  monkeys, 
whose  habits  he  was  now  studying  at  his  own  home. 

Dr.  R.  J.  Manx,  F.R.C.S.  (the  Chairman),  in 
proposing  a vote  of  thanks  to  the  lecturer,  related 
an  instance  of  the  intelligent  speech  of  a parrot  at 
a public  meeting,  and  added  that  the  human  audi- 
ence were  not  likely  to  prove  less  intelligent  than 
this  parrot,  so  he  was  sure  that  all  the  boys  and 
girls  present  would  join  in  heartily  thanking  Mr. 
Romanes  for  the  two  pleasant  evenings  they  had 
spent  together. 


CANTOR  LECTURES. 

SOlSrE  POINTS  OF  CONTACT  BETWEEN 
THE  SCIENTIFIC  AND  ARTISTIC  ASPECTS 
OF  POTTERY  AND  PORCELAIN. 

By  Prof.  A.  H.  Church,  M.A.  Ozon.,  F.C.S, 
Lecixbe  III.— Delivered  December  6th,  1880. 
()n  Stontware  and  other  Wares  Glazed  with  Salt. 

Terra-cotta  sometimes  tends  to  pass  into  stone- 
ware. A higher  temperature  of  the  kiln,  and  a 
larger  proportion  of  vitrifiable  material  in  the  body, 
are  necessary  conditions.  And,  if  iron  and  sub- 
.stances  tending  to  produce  opacity  and  colour  be 
excluded,  stoneware  may  further  advance  into 
hard-paste  porcelain.  But  such  transitions  are 


associated  with  many  intermediate  conditions,  and 
it  is  impossible  to  define  strictly  what  is  earthen- 
ware, what  stoneware,  and  what  porcelain.  In  the 
two  latter  materials  there  must,  however,  be  a 
binding  vitrified  cement  produced  out  of  the  con- 
stituents of  the  body  at  the  high  temperature  of 
firing.  But  the  nature  of  the  ware  produced  will 
depend  upon  so  many  factors,  that  to  predict  the 
result  of  burning  any  material  or  mixture  is  im- 
practicable. The  clays  which  form  the  basis  of  all 
ceramic  materials  difier  immensely  one  from  the 
other,  and  in  many  directions.  The  silicates  of 
alumina,  of  which  they  mainly  consist,  are  not 
always  identical,  much  opal  is  present  in  some, 
while  imperfect  kaolinisation  and,  consequently,  a 
high  per-centage  of  alkalies,  characterise  others ; 
the  proportion  of  iron  forms  another  point  of 
difference.  The  following  analysis  of  different 
typical  clays  serve  to  illustrate  the  range  of  com- 
position, but  they  by  no  means  exhaust  it : — 
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It  is  particularly  important  to  trace,  wherever 
possible,  the  dependence  on  composition  of  the 
contraction  on  firing  which  clays  undergo.  It 
usually  varies  from  1 to  10  percent,  on  the  original 
volume.  That  silica,  in  most  of  its  forms,  reduces 
shrinkage  has  been  long  known,  while  the  elaborate 
researches  of  Mr.  George  Maw,  on  the  natural 
clays  of  the  British  strata,  have  given  precision  to 
our  acquaintance  with  the  effect  of  heat  upon  these 
raw  materials  of  pottery,  both  in  their  native  state, 
and  when  freed  from  coarse  matter  by  washing. 

In  attempting  to  ascertain  the  relation  between 
the  constimtents  of  stoneware  bodies  and  their 
outward  aspect,  one  meets  with  difficulties  often 
insuperable,  through  the  insufficiency  of  records, 
especially  as  to  the  “ Gres  Cerames”  of  foreign 
origin. 

It  is,  indeed,  only  within  the  last  few  years 
that  chemical  analyses,  with  any  claim  to 
accuracy,  have  been  attempted  of  British  ceramic 
materials  and  products,  and  our  determinations 
are  still  all  too  incomplete.  Naturally,  the  manu- 
facturers of  to-day,  like  those  of  a couple  of 
centuries  back,  are  not  ready  to  divulge  the 
recipes,  even  if  their  differences  be  apparently 
trivial,  Avhich  experience  has  shown  to  give 
the  most  satisfactory  results.  The  manuscript 
memoranda  of  Wedgwood,  and  the  published  notes 
of  Enoch  Wood,  Simeon  Shaw,  and  others,  have, 
however,  left  some  record  of  the  materials  em- 
jjloyed  by  our  Staffordshire  white  stoneware  potters 
of  the  eighteenth  century.  And  we  have,  happily, 
an  extensive  series  of  their  ceramic  productions 
still  extant  for  critical  study,  and  for  analyses  of 
materiwls  and  methods.  It  is  evident  that  there 
was  a progressive  improvement  in  the  materials  and 
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sometimes  by  a mixture  of  silica,  felspar,  barytes, 
and  a little  lead.  The  single  baking  which  such 
wares  require  lasts  from  four  to  eight  days> 

I.  will  now  turn  to  the  glaze  which  constituted 
so  marked  a characteristic  of  the  majority  of  stone- 
Avares.  It  is  peculiar,  not  only  in  its  composition, 
but  in  its  mode  of  application,  its  manner  of  forma- 
tion, and  its  appearance-.  Into  its  compositiotl 
scarcely  anything  enters  but  soda  and  sDica  J it  is 
applied  by  means  of  vapour  When  the  body  to  be 
glazed  is  at  a high  temperature  ; it  is  formed 
partly  out  of  the  silica  of  the  ware  and  partly  out 
of  the  vapour  with  which  it  comes  in  contact ; it 
presents  an  appearance  which  differs  from  nthet 
glaives,  not  so  much  in  gloss  as  hi  texture,  or  ratheiy 
in  distribution  on  the  surface  where  it  has  been 
produced.  This  texture  reminds  one  of  fine  leather 
or  orange-skiii,  but  it  varies  in  “grain”  within 
very  wide  limits.  The  most  characteristic  speci- 
mens are  not  generally  the  most  beautiful,  and 
there  is  a tendency  to  excess  Or  deficiency,  and  to 
inequality  of  glaze,  When  produced  by  tlie  salt  pro- 
cess, which  causes  great  variations  in  the  surface 
of  a single  specimen.  The  perfection  of  this 
glaze  is  sometimes  reached  on  objects  of  common 
materials  and  ordinary  workmanship,  even  on 
drain  - pipes,  filters,  and  chemical  apparatus. 
In  the  white  Staffordshire  stoneware  of  the  last 
century,  it  is  frequently  seen  to  combine  jierfect 
efficiency  as  protective  coating  with  that  exquisitO 
half-gloss  which,  without  interference  from  its  own 
excessive  brilliancy  on  the  one  band,  or  coarse 
irregularity  on  the  other,  brings  out  both  the  form 
and  the  decoration  of  the  body.  The  exact  nature 
of  the  most  perfect  condition  of  this  salt  glaze 
baffles  verbal  description,  but  this,  at  least,  may  be 
affirmed  of  it,  that  its  individual  particles,  while 
sufficiently  obvious  to  prevent  a completely  smooth 
appearance  being  produced,  must  not  be  distinct 
enough  from  each  other  to  be  numerable. 

The  chemical  reactions  concerned  in  the  process 
of  salt- glazing  may  next  claim  our  attention.  It 
will  he  convenient  to  speak  first  of  the  essential  or 
primary  part  of  the  change.  This  may  be  divided 
into  two  stages • 

(«)  NaCl  + H3O  =r  HCl  -f  NaHO; 

(5)  2NaHO  -|-  wSiOg  =:  NaOa??  SiOg  -f  HgO. 

In  a we  have  the  vapour  of  common  salt  throwp 
into  the  furnace  during  the  last  stage  of  firing,, 
meeting  with  water-vapour  arising  from  the  com-, 
bustion  of  the  hydrogen  of  the  fuel,  and  present  aS; 
a II  ornial  constituent  of  the  common  air  to  the  extent, 

0 1 to  per  cent,  by  volume.  The  two  vapours 
react,  producing  hydrochloric  acid  and  caustic' 
soda,  the  former  of  which  escapes  almost  com-, 
pletcly,  while  the  latter  acts  up)on  certain  silicions 
constituents  of  the  hot  ware,  and  thus  forms  a 
sodium  silicate  and  water.  Questions  arise  as  to 

10  nature  of  the  silicate  thus  formed,  and  as  to 

10  somce  in  the  body  of  the  silica  which  it  con- 
experiments  lead  to  the  formula 

a2hi,U  ^ for  the  glaze,  and  seem  to  indicate  that  it 
IS  not  all  the  aluminous  silicates  of  the  clay,  but 
some  of  them,  and  part  of  the  free  silica,  and  any 
alkaline  silicates  present,  with  which  the  soda  of 
tlie  vapours  combines. 

1 secondary  reaction  occurs  be- 
7 nbol!  ^f^^’°"Woric  acid,  produced  in  reaction 
«■  ahoAe,  and  any  ferric  oxide  present  in  the  clay 
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body  ; we  may  formulate  this  in  the  following  ex- 
pression— 

(r)  6HC1  -l-Fe.O  = Fe.Cls  + 3H,0  ; 

or  we  may  assume  that  the  common  salt  vapours 
act  directly  upon  the  ferric  oxide  thus — 

(^)  6XaCl  -f  FegO,  -f  3H„0  = FeXl. 

+ GXaHO.  ^ 

If  reaction  d occur,  there  will  be  more  soda  to 
form  additional  glaze  upon  the  ferruginous 
surface,  while  in  both  reactions,  c and  d,  the 
ferric  chloride,  which  is  volatile,  will  yield, 
with  water  vapour,  hydrochloric  acid  and 
ferric  oxide,  the  latter  then  combining  with 
the  sodium  silicate  of  the  glaze  to  form  a double 
silicate  of  iron  and  sodium.  Thus,  in  the  salt- 
glazing process,  the  iron  of  the  body  is  brought  in 
some  measure  to  the  surface,  and  contributes  ad- 
ditional material  to  the  glaze,  while  it  imparts  to 
it  a brown  hue.  Impure  clays,  and  those  which 
are  rich  in  lime,  silica  and  alkalies,  become  much 
more  highly  glazed  than  a pure  kaolin  or  china 
clay.  Colouring  materials  Avith  which  the  ware 
may  be  decorated  act  similarly.  Even  a wash  of 
china  clay  upon  a common  clay  Avill  prevent  the 
extra  gloss,  commonly  formed  on  the  latter,  from 
being  produced.  Where  red  lead  is  mingled  with 
the  salt  throAATi  into  the  kiln,  first  it  is  reduced  by 
heat  to  protoxide,  then  lead  chloride  is  probably 
formed,  according  to  equation  e,  decomposed  into 
lead  oxide,  according  to  /,  and  fixed  on  the  Avare 
as  lead  silicate,  according  to  g : — 

{e)  2XaCl  + FhO  = PbCL  -f-  XaaO. 

(/)  PbCl.,  -f-  H.O  = Pbd  -f-  2HC1. 

(/7)  PbO  + 4SiO:  = PbSi.Og. 

Before  I take  up  the  study  of  the  individual 
specimens  before  us,  it  may  be  Avell  for  me  to  say 
a feAv  words  as  to  the  early  history  of  glazing 
Avith  salt  in  this  coun  jry.  The  subject  is  obscure. 
A manuscript  by  Josiah  WeHgAvood,  dated  loth 
January,  ITGo,  gives  particulars  furnished  by  one 
Steel,  a potter,  then  aged  84,  Avho  remembered  the 
brothers  Elers,  the  Dutchmen,  at  Avork  at  Brad- 
well.  Steel  was  one  of  those  Avho  Avent  out  to  see 
Avhat  AA'as  the  matter  AA’hen  the  dense  fumes  rose 
from  their  salt-glaze  kiln  on  the  addition  of  the 
common  salt,  and  he  stated  that  glazing  Avith  salt 
Avas  first  employed  by  the  Elers.  Wedgwood 
agreed  Avdth  this  A’iew,  and  further  assigned  to 
them  the  introduction  of  lathe  and  engine  turning 
and  of  alabaster  moulds.  The  old  story  about 
the  origin  of  salt-glazing,  about  1G80,  through  the 
boiling-OA'er  of  some  brine  in  an  earthen  pot,  lacks 
confirmation.  It  is  extremely  probable  that  the 
brothers  Elers  did  first  jmactise  salt- glazing  in 
Staffordshire  somewhere  betAveen  1G88  and  1G93, 
but  we  are  bound  to  admit  the  possibility  of  the 
]>rocess  having  been  used  elseAvhere  in  England 
at  an  earlier  date.  As  early  as  1G71,  tAvo 
English  patents  were  granted  for  making  stone- 
Avare.  One  of  these,  dated  23rd  April,  1G71, 
was  in  fav^our  of  J.  Ariens  van  Hamme ; the 
other,  dated  13th  April,  in  the  same  year,  AV'as 
that  of  J.  DAvight,  of  cixford.  It  Avas  for  the 
“ mistery  of  porcelaine  or  china,”  and  of  “ stone- 
AA’are,  commonly  called  Cologne  Avare.”  Fortu- 
nately, we  possess  a considerable  number  of 
authentic — we  may  almost  say,  dated — specimens 
of  Dwight’s  stonoAvare.  Some  of  these  a.re  earlier  ' 


than  any  pieces  of  Elers’  manufacture,  and  yet 
exhibit  all  the  characteristics  of  salt-glaze.  The 
examples  in  the  British  and  South  Kensington 
Museums,  all  derived  from  the  collection  of  Mr. 
C.  W.  Eeynolds,  may  be  cited  as  particular  illus- 
trations of  my  statement.  But  my  own  examina- 
tion of  a bust  of  Mrs.  Pepys,  and  of  a fine  statue  of 
Saturn  (both,  alas,  noAv  lost  in  the  fatal  fire  of  June, 
1873,  at  the  Alexandra  Palace,  Avhen  so  many 
ceramic  treasures  perished),  led  me  to  the  same 
result.  The  specimens  discovered  on  the  site  of  the 
Fulham  AA^orks,  by  their  present  proprietor,  Mr.  C. 
J.  Bailey,  afford  further  confirmation  of  my  AueAV. 

Thus  far  I have  been  directing  your  attention  in 
succession  to  stoneAvare  bodies ; to  the  glaze  Avith 
which  they  are  commonly  covered;  and  to  the 
introduction  of  that  peculiar  method  of  glazing 
into  this  country.  A few  Avords  as  to  certain  salt- 
glazed  stoneware  vessels,  to  which  an  English 
origin  is  assigned  by  some  authorities,  may  be  fitly 
added  noAv.  These  Avares  may  be  classified  thus  : — 

Class  1. — BroAvn  mottled  jugs,  often  mounted 
in  silver,  bearing  English  plate  marks  of  the 
Elizabethan  period,  1558  to  1603.  As  “ wasters” 
of  these  hav^e  been  found  in  London,  and  as  they 
seem  to  occur  almost  wholly  in  England,  they,  or 
some  of  them,  Avere  probably  made  in  this  country. 
If  so,  salt-glazing  must  be  put  back  more  than  one 
centurjn 

Class  2. — The  narroAV-necked  jugs  of  brown- 
glazed  Avare,  Avith  a grotesque  bearded  head  in 
front,  knoAvn  as  “ Bella rmines.”  These  Avere  cer- 
tainly made  by  Dwight,  of  Fulham,  but  there 
seems  no  direct  evidence  to  prove  that  any  of  them 
Avere  made  in  England  before  the  year  1G71 . Yet, 
if  an  English  origin  he  accepted  for  some  of  the 
vessels  belonging  to  class  1,  there  will  be  no  diffi- 
culty in  reaching  a similar  conclusion  concerning 
examples  of  the  present  class. 

Cla\s  3. — Wide-mouthed  jugs  and  cylindrical 
mugs,  bearing  applied  medallions,  with  W.  E., 
A.  E..G.  E.,  in  front,  and  decorated  with  incised  and 
applied  ornaments,  sometimes  Avith  cobalt  blue 
and  manganese  purple  upon  the  designs.  These 
Amssels  are  of  drab  or  pale-brown  or  grey  stone- 
Avare, and  are  salt-glazed.  Those  of  early  date, 
Avhich  are  most  elaborate  and  Avell  finished  in 
design  and  colour,  can  hardly  be  regarded  as 
English,  for  the  evidence  of  authentic  examples, 
found  at  Fulham,  does  not  point  to  any  very  high 
IcA'cl  of  artistic  excellence  having  been  attained 
even  there,  toAvards  the  close  of  the  seventeenth 
century,  in  this  particular  class  of  wares.  But 
notAvithstanding  this  limitation,  I am  convinced 
that  some  good  pieces  belonging  to  this  third 
class  Avere  really  of  home  manufacture.  These  are 
generally  Avithout  colour,  and  of  somewhat  simples 
if  not  rude  style. 

Class  4. — This  class  consists  of  white  stoneAvare 
jugs,  usually  of  half-pint  capacity,  having  a rough 
medallion  in  relief  of  W.  E.,  A.  R..,  or  G.  E.  in  fronts 
and  often  further  decorated  Avith  simple  and  rough 
leafage  in  dull  blue.  The  glaze  is  smooth  and  not 
produced  Avith  salt.  The  body  is  not  so  hard  as 
that  of  the  preceding  classes.  These  vessels  are 
English,  but  the  x>laces  of  their  manufacture  can 
only  bo  conjectured  from  documents  and  from 
“ finds”  of  AA^asters.  Three  or  four  places  within 
the  London  district  have  been  suggested  as  the 
sites  of  the  pot-works  where  these  jugs  were  made, 
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It  should  be  noticed  that  the  whiteness  of  the  finer 
specimens  of  old  Staffordshire  stoneware  is  due  in 
some  measure  to  the  wood  fuel  employed  for  burn- 
ing them,  and  to  the  protection  of  saggars.  Mr. 
Doulton  has  kindly  retired  this  old  plate  for  me 
without  a saggar,  and  in  one  of  his  ordinary  stone- 
ware kilns.  It  stood  the  test  well,  not  having 
suffered  in  form  by  the  fiery  ordeal  to  which  it  has 
been  subjected.  But  the  colour  of  the  surface  has 
been  darkened  by  irregular  brownings  of  the  glaze. 
The  trial  was  a severe  one,  not  only  for  the  reasons 
previously  given,  but  because  when  a piece  of 
stoneware  has  been  once  glazed  with  salt  the 
fusible  matter  then  present  on  the  surface  is  likely 
to  destroy  the  refractory  character  of  the  body  on 
a second  firing. 

[The  lecturer  proceeded  to  point  out  the  physical 
and  artistic  characters  of  a large  series  of  old 
Staffordshire  specimens  on  the  table.] 

The  modern  revival  of  English  stoneware  has 
been  so  fully  dwelt  upon  in  this  hall  by  Mr. 
Sparkes,  that  I need  do  little  more  than  name  it. 
But  it  is  impo.'^sible  to  pass  over  quite  in  silence  the 
marvellous  spirit  with  which  Mr.  Henry  Doulton, 
and  those  whom  he  has  associated  with  himself  iii 
the  work,  have  developed  an  art  manufacture  of  a 
very  high  order  of  excellence  out  of  a large  pot 
works,  long  de  voted  to  the  production  of  very  useful, 
but  very  humble  wares.  He  has  pressed  into  his 
service  every  element,  tried  and  untried,  which 
could  be  brought  into  the  manufacture,  and  the 
results  are  widely  known  and  appreciated. 

[The  lecturer  proceeded  to  point  out  the  decora- 
tive and  physical  characteristics  of  a select  series 
of  pieces  of  Doulton’s  stonewares,  including  those 
without  glaze,  those  having  a glaze  essentially 
felspathic,  and  those  glazed  with  salt.  He  dwelt 
with  especial  emphasis  upon  those  specimens  which 
showed  beautiful  effects  of  colour  and  texture  due 
to  accidental  flowing,  mingling,  <&c.,  of  colours, 
and  to  the  contrast  between  glazed  and  unglazed, 
or  pai’tially  glazed  surfaces.] 

The  flattery  which  shows  itself  in  imitation  has 
followed  the  stoneware  revival  of  Messrs.  Doulton. 

I Tito  ])roductions  of  Mr.  C.  J.  Bailey,  of  Fulham  ; 
jNb'ssrs.  iStiff  and  iSons,  of  the  London  Pottery, 
Lambeth ; and  of  Mr.  E.  W.  Martin,  of  Southall 
Pottery,  resemble  the  pieces  emanating  from 
Messrs.  Doulton’s  works  in  character  and  material, 
l)ut  arc,  perhaps,  of  a Fes  sustained  order  of  merit. 
But,  whatever  their  source  and  spring,  and  how- 
•n'or  limited  in  the  range  of  their  artistic  elements, 
the  proiiucfcs  of  all  the  potteries  which  I have  named 
present  many  features  of  value  and  interest,  and 
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constitute  a remarkable  tribute  to  tbe  splendid 
and  well-deserved  success  of  the  originators  of  this 
new  art-manufacture. 

Xo  lecture  on  stoneware  could  omit  all  reference 
to  the  productions  of  Continental  potteries.  But 
the  brief  limits  of  the  time  lemaining  at  my  dis- 
posal forbid  more  than  a hasty  glance  at  a few  of 
the  more  characteristic  kinds  of  German  and 
French  stonewares.  The  study  of  the  specimens 
in  the  South  Kensington  Museum  and  in  the 
British  Museum  will  enable  any  one  interested  in 
the  subject  to  discern  the  peculiarities  and,  I may 
add,  the  merits  which  distinguish  the  four  most 
prominent  kinds : — 

Class  I. — "White  canettes,  glazed  and  unglazed, 
belonging  to  the  latter  half  of  the  sixteenth 
centurj',  and  resembling  in  body  the  white 
Staffordshire  stoneware  of  the  first  period.  They 
are  finely  decorated  in  relief. 

Class  II. — Yellow  and  brown  short  jugs, 
generally  with  acorn  and  oak  leaf  patterns  in  high 
relief,  and  referable  to  the  close  of  the  fifteenth 
and  beginning  of  the  sixteenth  centmy. 

Class  HI. — Jugs,  tankards,  &c.,  of  greyish 
yellow  body,  variously  decorated  wdth  incised  and 
applied  ornaments,  and  frequently  further  enriched 
with  cobalt-blue  and  manganese-puce ; often  attri- 
butable to  Cologne  and  Aachen  districts.  Similar 
productions  have  been  traced  to  Beauvais,  in 
France. 

Class  IV. — Tankards,  jars,  and  other  vessels  of 
brown  stoneware,  with  dark  brown  or  black  glaze, 
and  decorated  further  (in  the  enamel  kiln)  with 
enamel  colours,  sometimes  gilt  also.  They  are 
often  of  Franconian  origin;  Jacquemart  gives  as 
a locality  of  this  manufacture,  Creussen,  in 
Bavaria.  Sometimes  the  wares  of  this  class  have 
a “painty”  look,  but  the  simpler  decoration 
which  they  occasionally  bear,  of  a white  stanni- 
ferous enamel  on  a purplish  black  ground,  is 
charming. 

[The  lecturer  concluded  by  describing  the  chief 
characteristics  of  tbe  foreign  stone  wares  which 
he  had  brought  to  illustrate  his  discourse,  pointing 
out  the  causes  of  the  commendable  features  of 
the  old  foreign  specimens,  and  how  the  modern 
German  reproductions  fail  to  satisfy  the  feeling 
for  colour  and  texture.] 


MISCELLANEOUS. 


POSTSCRIPT  TO  MR.  A.  J.  ELLIS’S  PAPER  ON 
“THE  HISTORY  OF  MUSICAL  PITCPI,”  AND 
ITS  APPENDIX. 

My  paper  on  “The  History  of  Musical  Pitch”  is 
printed  in  the  Journal  of  the  Society  of  A rts^  for  5 March, 
1880,  pp.  293 — 336,  and  the  Appendix,  containing  a 
correction  of  the  principal  errors  of  the  press  in  the 
original  paper,  and  several  additions,  is  printed  in  the 
Journal  for  2 April,  1880,  pp.  400 — 403.  In  reprinting 
these  for  private  circulation,  I was  able  to  make  a few 
corrections,  and,  at  the  la.st  moment,  an  important  ad- 
dition respecting  the  pitch  of  Koenig’s  Utg,  App., 
p.  401,  c.  2,  which  I am  desirous  of  printing  with 
greater  detail  in  the  Journal.  I have  also  been  able  to 
make  some  experiments  on  the  influence  of  temperature 
on  the  pitch  of  harmonium  reeds,  which,  as  1 stated 


(Hist,  of  M.  P.,  p.  301,  col.  2,  end  of  art.  19),  was  un- 
known when  my  paper  was  read,  and  is  important  for 
the  use  of  Appunn’s  tonometer.  I have  also  received 
some  corrections  respecting  the  Temple  organ,  and  an 
important  addition  respecting*  the  Strasburg  Minster 
organ.  These  and  one  or  two  other  points  will  be  given 
in  this  postscript,  which  has  been  delayed  by  the  press 
of  other  work. 

Corrections  and  Additions. 

(1.)  UandeVs  Fork. — Page  293,  col.  2,  note,  the  Kev. 
G.  T.  Driffield,  owner  of  Handel’s  fork,  has  removed 
from  the  rectory  of  Bow  to  that  of  Old,  near  N orth- 
ampton. 

(2.)  Influence  of  Temperature  on  the  Fitch  of  Harmonium 
Reeds. — Page  301,  col.  1,  last  paragraph  of  art.  19,  1.  4, 
I stated  that  one  of  the  drawbacks  to  Appunn’s  reed 
tonometers  w*as,  that  “ their  variation  with  temperature 
was  unknown.”  I have  now  been  able  to  make  at  least 
a close  approximation  to  its  determination.  In  finding 
the  pitch  of  every  reed  in  Appunn’s  instrument,  as  de- 
scribed on  p.  301,  col.  1,  in  November,  1879,  I worked 
at  a variety  of  artificial  temperatures,  from  53^^  F. 
to  60°  F.,  all  carefully  recorded  for  each  reed,  together 
with  the  numbers  of  the  Scheibler  forks  with  which  the 
beats  were  taken,  and  also  the  precise  numbers  of  beats 
observed.  It  occurred  to  me  that  by  measuring  about  a 
dozen  of  the  same  reeds  of  very  different  pitch,  at  a 
much  higher  temperature,  by  means  of  the  same  forks 
as  before,  I should  have  sufficient  data  for  calculating 
the  amount  of  alteration  for  a reed  of  a given  pitch, 
•w'hen  subjected  to  a known  variation  of  temperature.  I 
accordingly  took  the  pitch  of  a selected  number  of  reeds 
on  one  day  in  July,  and  two  days  in  September,  1880,  at 
constant  natural  temperatures  of  71|,  73,  and  79  deg. 
F.  respectively.  I had  in  each  case  to  allow  for  the 
alteration  of  the  pitch  of  the  forks  by  temperature,  and 
then  to  determine  the  pitch  of  the  reed  at  the  higher 
temperature,  and  finally  to  divide  the  result  by  the  pitch 
of  the  same  reed  at  a lower  temperature,  and  by 
the  number  of  degrees  of  difference  of  temperature. 
As  at  least  ten  observations  were  taken  with  each  fork, 
and  at  least  two,  sometimes  three,  forks  were  used  for 
each  reed,  and  the  means  of  each  were  taken  for  safety, 
the  calculations  were  rather  lengthy.  The  resulting 
figures  -will  appear  in  a paper  in  the  Proceedings  of  the 
Royal  Society,  where  also  has  appeared  my  paper  on 
Musical  Beats  (vol.  xxx.,  pp.  520 — 533)  in  which  I 
have  given  some  of  the  details  of  my  examination  of 
Appunn’s  tonometer.  The  mean  result  is  that  both 
tuning  forks  and  harmonium  reeds  flatten  by  heat,  and 
sharpen  by  cold  ; but  while  forks  alter  by  about  1 vib. 
in  20,000,  the  reeds  alter  by  about  1 vib.  in  10,000 
(that  is,  twice  as  much)  for  each  degree  Fahrenheit. 
This  correction  should  therefore  be  also  made  in 
taking  pitches  by  Appunn’s  tonometer.  Practically 
if  a fork,  an  harmonium,  and  an  organ  were  in  exact 
unison,  as  A440,  at  59"  F.,  then  if  the  temperature  were 
to  rise  20°  F.,  as  is  not  unfrequently  the  case  during  an 
evening  concert,  the  fork  would  flatten  to  A 439  *56,  and 
the  reed  to  A 439*12,  whereas  the  organ  would  sharpen 
i to  A 449*15,  which  would  be  terribly  out  of  tune  with 
I the  harmonium,  so  that  no  music  should  be  written,  as 
I music  has  been  written,  for  organs  and  harmoniums  to 
play  together. 

(3) .  French  Fitch  at  Covent-qarden  Opera  in  1880. — 
Page  314,  col.  1,  after  line  7,  add — At  Kuhe’s  concert  on 
the  12th  of  June,  1880,  Mr.  Hipkins  observed  that  the 
Covent-garden  opera  band  was  in  exact  unison  with  his 
piano  there  used,  which  piano  had  been  carefully  tuned 
in  French  pitch.  Quite  at  the  close  of  the  Covent- 
garden  opera  season  of  1880,  he  observed  that  the  band 
had  sharpened  by  three  or  four  vibrations.  Hence,  the 
intention  to  use  French  pitch  was  fairly  carried  out,  and 
the  effect  of  French  pitch  in  operas  was  well  exhibited. 

(4) .  Handed s — Page  319,  col.  2,  line  20  from 

i bottom,  correct  the  date  of  Mr.  Brownlow’s  letter  to 
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and  Davison),  was  not  unfrequent  in  old  organs— of 
having  unequal  force  of  wind,  entirely  out  of  the 
control  of  the  player,  and  often  altering  individual 
notes  to  the  extent  of  a quarter  of  a tone.  There  is  an 
intention  to  contruct  a bellows  with  equal  pressure,  and 
re-tune  the  organ  thoroughly,  in  strict  equal  tempera- 
ment, when  funds  allow.  It  will  be  observed  that  this 
is  a B Erench-foot- organ,  as  a mean  semitone  flatter 
than  its  MC 470-4,  calculated  above,  gives  MB4oO-2, 
which  is  almost  exactly  450 ’o,  or  Bedos  s C,  with  a 
pipe  one  Drench  foot  in  length  (see  p.  317,  col.  1, 
MA  376-6).  It  is  the  most  exact  specimen  of  a B 
French-foot- organ  which  I have  found,  and  not  only 
confirms  the  pitch  assig-ned  to  B^dos  but  the  accuracy 
of  the  present  determination.  This  pitch  also  agrees, 
within  a vibration,  with  Euler’s  clavichord,  A 392-2,  of 
nearly  the  same  date  (1739),  and  with  Dr.  Smith’s 
determination  of  the  pitch  of  Trinity  College  organ, 
after  flattening,  MA  395-2.  The  close  agreement  of 
the  pitch  of  the  organs  cited  under  Church  Pitchy  Low, 
to  which  this  belongs,  puts  the  actual  use  of  this  pitch 
in  various  countries  150  to  200  years  ago  beyond  any 
reasonable  doubt. 

(9  ) Comparison  of  Scheibler’’ s,  McLeod's  and  Mayer  s 
Measures.— Append!-^,  p.  401,  col.  2,  1.  32,  omit  “ I 
found  also,”  to  the  end  of  the  table,  and  insert  the 
following,  which  results  from  measurements  made  sub- 
sequently to  printing  the  Appendix,  but  is  given  in  my 
private  reprint : — 

Making  the  corresponding  corrections,  the  results  of 
Prof.  Mayer’s  measurements  are  given  in  the  column 
“ Mayer,  E.”  below.  Afterwards  Prof.  McLeod 
measured  the  forks  with  the  points  on,  and  then  with 
the  points  off,  each  fork  remaining  unmoved  in  the 
vice  for  both  measurements.  It  was  thus  discovered 
that  the  effect  of  the  added  points  was  very  small 
indeed,  and  that  the  chief  difference  generally  arose 
from  some  loss  the  forks  had  sustained  in  their  journey 
to  America  and  back,  as  shown  below,  the  numbers 
being-  fractions  of  V (or  the  numbers  of  vibrations  in  a 
second). 


Forks. 

Conserv. 

Tuileries. 

Feydeau. 

■Versailles. 

Marloyc. 

Loss  .... 

-0015 

-165 

-0205 

-0285 

-014 

Points  . . 

-0475 

-035 

-022 

-022 

-021 

Sums  . . 

-049 

-200 

-0425 

1 -0505 

-035 

Adding  these  sums  to  the  values  found  by  Prof. 
Mayer,  we  find  his  measurement  of  the  forks  in  the  con- 
dition in  which  they  were  when  measured  by  Prof. 
McLeod  and  myself  at  59°  F.  The  results  are  given  in. 
the  column,  “Mayer,  McL.” 


Xame  of  Fork. 

McLeod, 

EUis. 

t 

Mayer,  E. 

Mayer, 

McL. 

Con.scrvatoire .... 

439-55 

439-54 

439-48 

439-51 

Tuileries 

434-33 

434-25 

434-26 

434-33 

Feydeau  

423-02 

^ 423-01 

422-91 

422-98 

^’crsailles  

395-83 

1 395-79 

395-77 

395-78 

IMiirloye  ........ 

255-98 

■ 255-96 

255-98 

256-02 

The  second  table  on  p.  300,  col.  1,  which  was  left  in- 
complete, must  be  supplemented  accordingly.  Page 
!01,  col.  2,  1.  11  from  bottom,  /or  two  three,  and 
1.  7 from  bottom,  for  his  own  fork,  V 256-31,  read  his 
own  forks,  V 256-28,  256-31,  and  p.  402,  1.  2,  for  9 
read  10.  Tho  above  corrections  were  made  in  the  private 
reprint. 

(10.)  Koenig^ s JSfew  Standard  Forlc. — Page  402,  col.  1, 
i after  the  paragraph  ending  on  1.  4 add  the  following 
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Ill 


The  resillt  of  the  varioiis  n>easi>res  of  Koenig’s  Utg, 
g^iven  on  p.  401,  col.  '2,  near  bottom,  \r»s  to  make  it 
extreniely  probable  that  this  fork,  which  was  held  to 
give  V'256,  really  gave  V 256 -28  at  60‘'  F.  — 15“  C., 
Which  was  the  temperature  at  which  it  was  supposed  to 
have  been  cuustru'i^ted,  although  Koenig  had  never 
stated  the  temperatm-e  for  tvhich  his  forks  were  correct. 
In  the  table  on  p.  301,  col.  2,  I bad  calculated  the 
harmonics  of  Y 64 ‘07,  or  two  octaves  lovrer,  on  this 
supipo.sition  (to  which  shoitld  have  been  added  the  J2th 
harmonic,  of  768-84,  which  was  accidentally 

omitted.)  Last  July,  in  irieasuring  a series  of  forks 
Constructed  by  Messrs.  Yalantine  and  Carr  for  Lord 
Rayleigh,  and  intended  to  give  Y 128,  160,  lt>2,  256,  320, 
tl84^  513,  640,  768,  1024,  1280,  1536,  2048,  I had  an  op- 
portunity of  catefitlly  remeasuring  all  Koenig’s  harmonic 
forks  belonging  to  the  Royal  iDstitution,  and  I found 
the  niunbers  of  ^ibrations  agreeing  exactly  with  those  in 
the  table  referred  to.  Since  no  reasonable  doubt  could 
he  felt  as  to  the  correctness  of  these  determinations,  it 
A\oula  follow  that  Koenig's  foi’k  was  not  intended  for  a 
temperature  of  59°  F,  bat  for'  one  of  about  8’6“  F. 

Xow,  on  p.  300,  col.  2,  1.  ll,  I stated  that  I had 
heard  that  Koenig  had  “inA-euted  a neAV  and  exceed- 
ingly accurate  counting  instrument,”  of  whicli,  at  the 
Mrae  of  reading  my  paper,  I had  seen  no  description. 
Frof.  McJ/eod  Avas  enabled  to  lend  me  Koenig’s  paper, 
‘‘  Investigations  of  tlio  Yibrations  of  a Normal  Tuning- 
fork  ” {Untersuchimgcn  uhcr  die  Bchivingoiungen  cbicr 
2\onnfthti7nmgabel,  from  the  Jnnalcn  <hr  rinjsik  und 
Chcmie,  1880,  Ncue  Folgc,  A'ol.  9,  pj).  39 J— 417,  edited 
by  Cb  Wiedemann,  Leipzig)  in  time  for  me  to  insert  a 
short  postcriptj  cn  1 May,  1880,  in  my  private 
reprint,  slunving  that  these  researches  had  removed  all 
trace  of  discrepancy  betAvecn  him  and  me,  and  that  noAV 
the  extremely  different  methods  of  Scheibler,  McLeod, 
Mayer,  and  Koenig  (to  Avhich  Ave  may  add  Appunn 
when  properly  corrected)  all  led  to  the  same  result ; so 
that  we  are  at  last  able  to  determine  pitch  Avith  great 
preci.sion,  and  aU  the  determinations  made  by  myself  in 
my  “History  of  Hfusical  Pitch”  may  be  trusted  as 
coiToct.  Dr.  Koenig  has  subsequently  kindly  pre- 
sented me  AA'ith  a copy  of  this  paper,  and  a photogaph 
of  his  neAv  instrument.  His  process  and  results  are  as 
follows : — 

First,  he  constructed  a A-ery  large  tuning-fork,  giA-ing 
A'cry  nearly  64  double  vibrations  in  a .second.  The  tang 
or  handle  of  this  f<jrk  Avas  firmly  fixed  permanently  in  a 
A'ice,  forming  part  of  a. solid  stand,  kept  truly  horizontal 
by  three  adjusting  screws,  and  supporting  a frame  con- 
taining a clock,  Avhich  AAras  wound  in  the  usual  Avay,  but 
was  regulated  by  the  A’ibrations  of  the  fork,  instead  of 
by  tho.se  of  a pendulum.  Its  second  hand,  therefore,  Avas 
made  to  regi.ster  128  single  vibrations  in  a second.  By 
the  .side  of  this  clock  was  another,  a chronometer, 
giving  mean  time  accurately,  so  that  it  Avas  easy  to  see 
A\-hetncr  the  tuning-fork  clock  had  lost  or  gained  in  a 
gi\'en  number  of  hours.  As  each  hour  of  the  tuning- 
fork  clock  coiTc.sponded  to  60.60.61  ~ 230,400  double 
A'ibrations,  and  60.60.128  460,800  .siugle  A'ibrations, 

it  became  comparatively  easy  to  calcidate,  by  a careful 
comparison  of  the  tAvo  clocks,  the  exact  number  of 
double  or  single  A'ibrations  made  by  the  fork  in  one 
second,  that  is,  its  pitch,  to  a degree  of  accuracy  hitherto 
unknoAvn.  Each  prong  was  furnished  AA'ith  micrometer 
screws,  carrjdng  heav-y  knobs,  and,  by  screAA-ing  these 
up  and  down,  the  pitch  could  be  varied,  and  finally  ac- 
curately adjusted  to  Y 64.  A long  thermometer  hangs 
from  the  dock  betAA'een  the  prongs  without  touching 
them,  shoAA-ing  accurately  the  temperaturc  of  the  air, 
and,  after  a sufficient  time  (determined  by  careful  ob- 
servations) of  the  fork  itself,  Avi  icli,  being  a hea^y  mass 
of  metal,  took  some  time  to  Ik  av  any  effectsof  a change 
of  temperature.  To  one  of  tne  prongs  was  attached 
the  object  glass  of  a microsc  Aic,  of  AA'hich  the  body  and 
eye-piece  were  attached  to  the  frame,  thus  forming  a 
Lissgjous  Aubration  micro-scope.  7’be  weight  of  this 


object-glass  was  balanced  by  a steel  mirror  on  the  other 
prong,  added  for  the  purpose  of  producing  the  Lissaj  ous 
changing  figures,  by  means  of  which  forks  can  bo 
accurately  tuned  to  one  or  two  Octaves,  or  to  a Third, 
or  I’ourth,  or  even  Sixth,  above  the  normal  fork.  On 
account  of  the  slowness  with  which  the  fork  followed 
the  temperature,  so  that,  Avhen  depressed  by  V 2,  by 
heating-,  it  took  from  tA\-o  to  two  and  a -half  hours  to- 
thoroughly  recover  its  former  rapidity,  it  became 
necessary  to  operate  as  much  as  possible  in  a constant, 
temperature.  But  there  Avere  great  difficulties  in  keep- 
ing up  an  artificial  temperature  day  and  night.  Large 
underground  Amults  were  too  cold,  being  only  12  C.= 
53-6°  F.  in  Paris,  where  the  experiments  were  conducted. 
Dr.  Koenig  therefore  selected  20°  C.=68°  F.  as  his 
normal  temperature,  and  conducted  his  experiments  in 
a very  large,  lofty,  and  completely  closed  room,  in 
which  temperature  altered  but  slightly',  so  that  the 
thermometer  from  morning  till  night  showed  scarcely 
any  changes,  especially  in  sunless  days,  of  which  he  had. 
abundance  in  Paris  in  1879,  and  he  obtained  six  days  in 
June,  and  one  in  September,  in  which  he  was  able  to  tune- 
the  fork  to  Y 64,  at  20°  C.,  during  four  to  eight  hours. 
By  the.se  means  he  obtained,  for  the  first  time,  an 
absolute  standard  for  future  deductions. 

Then  he  tuned,  by  the  Lissaj  ous  figures,  another  fork 
to  V 256  at  20°  C.  n:  68°  F.,  and  by  the  same  process, 
ascertained  that  its  vibrations  Avere  absolutely  isochro- 
nous, AA'hich  is  not  always  the  case  when  the  fork  is. 
attached  to  a resonance-box.  Although,  in  my  oAvn 
experiments,  I Avas  not  able  to  find  any  sensible  amount, 
of  change  Avhich  might  not  be  fairly  attributed  to- 
rrors  of  observation.  Dr.  Koenig,  by  the  application 
of  the  A'ibration- microscope,  Avas  able  to  detect  very 
small  differences,  amounting  to  V -0167  in  some  cases, 
an  amount  absolutely  inappreciable  by  ordinary  methods 
of  observation. 

Dr.  Koenig  made  a sei'ies  of  most  important  observa- 
tions on  the  influence  of  temperatm-e  upon  the  pitch  of 
tuning-- forks,  and  his  conclusion  was  that  “ Ave  may 
say,  quite  in  general,  that  the  number  of  Aubrations 
made  in  a second  by  a tuning-fork  varies  by  one  in 
8,943  A'ibrations  for  one  degree  Centigrade”  = one  in 
16,097  for  1°  F.  But  different  forks  are  affected  dif- 
ferently', and,  as  his  standard  V 256  at  20“  C.  = 68°  F. 
varied  by  V -0286  for  1°  C,  or  V -016  for  1°  F.,  it 
altered  by  one  in  16,000.  The  different  determinations 
of  the  variation  of  tuning-forks  by  temperature  hitih-crto 
made  are  as  follows  : — 

One  in  17,6.A0  or  1(5,970  hy  Cavaille-Coll  for  1^*  T. 

,,  ,,  20,000  or  lG,t)70  by  Scheibler  ,, 

,,  ,,  20,2.50  or  18,000  by  Kayser  ,, 

,,  ,,  18,280  from  59"  to  175"  F.  by  A.  J.  Ellis  „ 

,,  ,,  20,400  by  Frof.  McLeod  ?> 

,,  ,,  22,000  by  Prof.  Mayer  „ 

,,  ,,  21,000,  as  the  mean  of  the  two  last,  ,, 

„ „ 16,097  or  16,112  or  16,000  by  Dr.  Koenig  „ 

The  differences  for  the  same  observer,  arise  from  the  use 
of  different  forks,  and  Dr.  Koenig’s  are  founded  on 
the  longest  .series  of  careful  observations;  so  that,  for 
his  forks,  his  numbers — or,  say,  one  in  16,000  for  each 
degree  Fahrenheit — should  certainly  bo  adopted. 

Dr.  Koenig  then  took  his  old  standard  fork  Utg,  in- 
tended to  give  V 256,  and  comparing  it  with  his  new 
standard  at  20°  C.  he  found  that  at  that  temperature  it 
gave  V 256-1774.  Keducing  this  to  15°  C.  = 59°  F.  we 
have  to  divide  i)y  16,000  and  multiply  by  5,  giving 
V -144  Avhich  has  to  be  added,  so  that  according  to  Dr. 
Koenig’ .8  OAvn  reckoning,  his  Ut3=V  256-3215.  But 
using  the  co-efficient  of  one  in  21,000  for  1°  F.  by 
which  I had  calculated  (p.  297,  col.  1,  line  23  from 
bottom),  we  should  have  to  divide  by  21,000  and 
multiply  by  9,  giA'ing  Y -1098  to  be  added,  and  giving 
the  result  V 256-2872.  Either  re.sult,  256-32,  256-29, 
differs  imperceptibly  from  the  256‘28  at  which  I had 
arriA'cd  by  the  measurejnents  of  10  different  copies  (app. 
p.  402,  col.  1^  lino  2)  Hence  all  discrepancy  between 
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. c,  s A-*  SOO  = *32,  and  256 

.•  . • . ; ly  r'-duce  Dr.  Koenig’s  old 
r,  — O*  'i  '.  by  adding  the  800th  or 

• . O’.-  i.  iit  as  one  in  16,000  for 

1'-  determination,  and  the 

— \ ..  iJ.  VC  should  find  that  the 
' •'•  I r’,,  w.-uld  give  V 256  would  be 
,v  • ! 1\  K iiitr's  26  2®  C.  = 79'16®  F. 

' V v i!u.  V 2.)6'2S,  and  my  co- 
■ , f^'i-  1®  r.,  we  shoidd  find  the 

}• . l\  tliis  particular  case  no  doubt 

■ ,!  ' 11  of  the  coefficient  as  one  in 
ill.'  assumed.  The  differences 

U.  .11(1  (b'jiend  entirely  upon  the 
!v  i in  tlie  determination  of  the 
■ . ' on  forks.  To  avoid  the 

•in--  lb-  correction  for  temperature, 

; d sn  apparatus  to  the  end  of  his 
. may  be  adjusted  to  temperature, 
r-  at  all  temperatures. 

. .‘•  d to  find  the  real  pitch  of  the 
r:;;  tl  in  ihc  Conservatoire  (seep.  323, 

'(  » . He  first  constructed,  by  beats  at 
fork  5 sharper  than  his  new 
ri-.inL"  V 261  at  20°  C.  ; then,  by 
' b,  . .nstructed  a fork  forming  the 
o ■’  .r  sixth,  or  3 : 5 with  it.  This 
< but  the  intentional  pitch  of  the 
- \ I.:;.')  at  15®  C.,  and  the  fork  just 
1 -iv.  \'  135-213  at  15®,  according  to 
(tb.n-..  wliero  he  assumes  the  co- 
s .'.I  f>r  l°(  b,  or  one  in  16,112  for  1° 
t<  (1  l.y  Ix  ats  a third  fork,  V’243 

• - ■( T.  and  obtained  a real  V 435  at 
.r  K..1  nig  had  already  constructed, 

; '.roi  dily  not  ([uite  so  truly,  see  p. 

This  now  fork  he  took  to  the 
; ft ;?  for.'  (inodaysbesidethediapason 
t t : ’ll  might  acquire  the  same 
. f-.king  the  beats,  he  determined 
» \ i;;5- 15,  but  says  he  could 
’ .'nty,  as  the  diapason  normal 
; .r  ir-oiv  than  20  secs.,  owing,  he 

■ 1 t o-  n siinance  box  to  which  it 

; • rl-  ( 1 accuracy  it  would  bo 
I’ot.hcadds,  “ Such  extreme 
• - t v.  r\  L'-rc.'it  interest,  because 

. its  pitch  at  15®  C.  was 

• I'  dili.'hcd.”  The  state- 
which  1 have  given,  p.  323, 

iii.idc  on  tlio  authority 
i previously  endeavoured, 

I • ! t ’.-.il  from  M.  Lissajous, 

■ ' ] ■' a.  but  is  now  dead, 

ic  eh  with  such  immense 
ty  me  • j.reciscly  with  mine, 

. : oil  l ei  been  made  in  the 

'!  il  Tid  my  S'di,  for  bringing 

I e I -11  i ht  t lire  of  the  diajiason 
I :.o  r- sjieet  so  trustworthy 
. ! • ' iie'iiicnt  of  the  result, 

f ’ • ; < eurcey  of  my  deter- 
H p able  to  read  Dr. 

1 • V(  bi  ' .iimmarisi'd,  without 
i • ib,  p suits,  and  Jidmira- 
. eo.l  p.  I'cvcrauce. 

• ^ ^ b _•  I ",  art.  .1.7  from 
» i ’ . ( ’oi  rcctf  d in  my 

: I b'J.  . ..1,  2,  art  ;7), 

Ibniiai.u  Smith  (n  /ho 
<■  - • th*  correction  was 

> *.  " 5Ir.  I ,ewis  had  com- 

b f'M  f I • • him,  with  the  little 
e bc'f  ‘ • :•  • im;:te(l  the  pitch)  : — 

e oj;-:.*  ■'  ..  r,  t.-und  the  famous  old 

• n ;h  s 'VV.X.'W.  of  Ipswich), 


date  1625,  meant  to  be  and  called  D,  to  be  2 D 288*4  ; i 
giving  MA  431*3,  which  would  be  rather  sharper  than 
Harris’s  A428*7  at  Newcastle-upon-Tyne  (p.  322,  col.  1),  f 
and  is  interesting,  as  occurring  in  the  earliest  days  of  f 
mean  pitch,  and  before  English  organs  had  been  smashed 
by  the  Puritans,  1644— 6.  . .l- 

(13  ) Temple  Church  Organ.— The  indications  in 
Appendix  No.  9 (p.  402  of  original,  and  p.  403  of  re- 
print) contain  several  errors,  and  should  be  replaced  by 
the  following,  in  which  the  parts  in  inverted  commas 
are  arranged  from  communications  from  Messrs.  Forster 
and  Andrews,  organ  builders,  Hull,  who  last  rebuilt 
the  organ.  Insert  on  p.  327,  col  1,  after  *A  444*3  : — 

"*^(2)  A 444*3,  B flat  471*4,  B 498*6,  C 529  all  measured. 
(Ellis),  1880,  London;  Temple  Church  organ,  after  the 
organ  had  been  rebuilt  in  1877-8,  by  Messrs.  Foster  and  ' 
Andrews,  who  found  the  pitch  “to  be  a good  shade 
flat  to  the  Society  of  Arts  fork,  which  pitch  is  still  re- 
tained.” The  fork  mentioned  was  a copy  by  Metzel,  and 
was  measured  by  me  at  C 532*2,  which  is  perceptibly 
sharper  than  the  existing  C529,  agreeing  with  above. 

“ No  transposition  of  pipes  was  made  by  Messrs.  F.  and 
A.  during  the  rebuilding.  The  organ  was  originally  . 
in  the  eastern  arch  of  the  round  church,  whence  it  was 
removed  in  1840-41  by  the  Mr.  J.  C.  Bishop,  (d.  1855), 
and  re-arranged  and  erected  in  1843  in  the  new 
chamber,  where  the  present  instrument  stands,  the  glass 
being  taken  out  of  a window  in  the  choir,  and  a new 
organ  room  constructed.  On  commencing  the  musical  I. 
finishing,  the  whole  of  which  was  done  in  the  church  i 
and  on  the  old  sound  boards’  ’ (consequently  retaining 
the  old  quarter  tones,  E flat  and  D sharp.  Kflnt  and  G-  ; 
sharp,  as  originally  at  Durham,  see  p.  330,  col.  1,  last  I 
line),  “the  pitch  was  found  to  be  very  sharp,  too  i 
sharp  by  more  than  a quarter  of  a tone,  ^ so  i 
that  the  transposition  of  one  pipe  was  not  sufficient  j 
to  make  it  equal  to  the  pitch  then  in  use,  and  j 
hence,  on  account  of  the  quarter-tones,  Mr.  J.  C.  i 
Bishop  determined  to  transpose  tico  pipes  upwards,  and  j 
insert  two  new  pipes  in  each  stop.  This  work  was  done  i 
by  Mr.  Forster,  sen.”  Now  here  arises  a difficulty,  j 
Mr.  C.  A.  Bishop  (son  of  Mr.  J.  C.  Bishop)  believed  ( 
that  his  father  always  used  “ Smart’s  pitch,”  which,  in  * 
1843,  ought  to  have  been  A 433,  MC518,  see  p.  322,  i 
col.  2,  but  may  have  been  Smart’s  old  pitch,  which  was  i 
the  original  Philharmonic  pitch,  see  p.  320,  col.  2,  MA  i 
423*7,0  506*8.  This  agrees  with  Mr.  Clarke’s  state-  I 
ment  that  the  Temple  organ  was  in  exact  unison  • 
with  Handel’s  fork,  see  p.  319,  col.  2 (1)  A 422*  5,  1.  8,  | 
but  then  Mr.  Clarke’s  statements  respecting  the  pitch  j 
of  the  ancient  concerts  as  being  a whole  tone  I 
above  this  pitch,  have  been  entirely  discredited  (see  last  « 
lines  of  same  entry) . Messrs.  F.  and  A.  say  that  the  | 
organ  was,  in  1843,  “ finished  to  a fork  supposed  to  be  j 
512.”  But,  considering  that  at  about  this  time  C 524*8  i 
was  believed  to  be  C 512  (see  p.  326,  col.  1,  A 441*3),  ,j 
which  would  be  manifestly  far  too  sharp,  possibly  C518  \ 
or  C 507,  might  also  have  been  supposed  to  be  C 512.  1 
It  is  clear,  however,  that  the  organ  was  lowered  by  i 
more  than  a quarter  of  a tone.  If  we  take  Mr.  Clarke  | 
to  be  right  (and  he  could  hardly  be  much  wrong  in  a i 
unison,  although  liable  to  errors  arising  from  unstated  j 
temperature),  Mr.  J.  C.  Bishop  left  the  organ  at  i| 
A 422*5  MC  505*4,  having  probably  found  it  at  A 441*7,  'j 
B.  Schmidt’s Hampton-court  pitch  (p.  326,  col.  1),  which  ' 
is  S *77  sharper,  that  is,  just  between  a quarter  and  a half  i 
tone,  or  thereabouts.  This  supposition  seems  to  reconcile  i 
all  the  statements  best.  If  we  took  Smart’s  second 
pitch,  used  in  1843,  of  A 433,  it  xvould  beat  too  strongly 
with  Handel’s  A 422*5  (except  in  very  hot  weather 
indeed,  upwards  of  80®  F.)  for  any  reasonable  ear  to 
suppose  they  were  identical.  This  second  pitch  would 
also  give  as  an  original,  about  A 454*2  (see  p.  329, 
col.  1),  which  was  not  likely  to  have  been  any  pitch 
used  by  B.  Schmidt  (see  table  on  p.  331,  col.  1,  and 
the  discussion  under  A 474*1).  “The  organ  received 
new  sound  boards  from  the  late  Mr.  Bobson,  about 
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1S52,”  that  is,  the  quarter-tones  were  then  abolished, 
“and  many  new  stops  by  Schulze  and  Robson. 
The  pitch  was  then  raised  by  Robson,”  to  its 
present  stateA444'3,  which,  by  the  above  discussion, 
was  probably  very  nearly  its  original  pitch,  ‘ ‘ but 
not  sufficiently  for  the  stops  made,  and  finished 
in  Germany  by  Schulze,  as  may  be  seen  on  examining 
the  pipes  now  in  use.”  The  pipes,  when  measured, 
were  not  in  precise  equal  temperament,  which  would 
give  A 444-3,  EB  flat  470-7,  EB  498-7,  EC  528-4,  or 
C 529,  EB  499-3,  EB  471-3,  EA  444-8. 

With  regard  to  St.  Paul's  organ,  which  Mr.  Clarke 
also  stated  to  be  in  imison  with  Handel’s  fork  (p.  319, 
col.  1,  A 422-5),  Messrs.  Forster  and  Andrews  say  that, 
“ it  was  not  altered  in  pitch  by  the  late  J.  C.  Bishop, 
but  had  been  made  flatter  some  years  previously  to  1839, 
as  it  was  then  stated,  by  Allman  and  Nutt.  Every 
metal  pipe  in  the  organ  had  been  pieced,  even  to  the 
small  mixture  pipes,  but  at  that  date  there  had  been  no 
transposition  of  pipes.”  This  makes  it  probable  that  St. 
Paul’s,  the  Temple,  and  Hampton  Court,  were  all 
originally  at  the  same  pitch,  about  A 442,  MC  529. 

(14.)  Belgian  Army  Military  Instrument  Pitch. — App. 
No,  10,  p.  403.  Omit  the  passage,  1,  15,  “Hence,  as 
the  copy,”  . . . to  1.  20,  “more  probable,”  which 

w-as  printed  before  Dr.  Koenig’s  correction  of  his  owm 
forks  was  known,  and  insert : — 

The  large  copies  I measured  were  A 451 -7,  at  59°  F. 
Koenig  must  have  measured  by  his  old  standard,  so 
that,  adding  one  in  the  800  (see  above.  No.  10),  we 
obtain  V 451-56  at  59°  F.,  which  agrees  so  closely  with 
my  measurement,  that  the  difference  may  arise  from 
mere  errors  in  copying  by  ear,  nr  else  Koenig  may  have 
contented  himself  with  giving  the  nearest  number  of 
cjjmplete  single  \*ibrations,  and  thus  called  SV  902-25 
SV  902,  wliich  would  account  for  the  difference. 

To  the  end  of  this  paragraph,  App.  10,  add,  as  in  my 
private  reprint : — 

M.  Victor  Mahillon  also  says  that  the  so-called  fork 
of  the  Belgian  Guides  (see  p.  330,  col.  1,  A 455-5),  pro- 
perly speaking,  never  existed.  The  pitch  of  A was 
occasionally  given  by  IM.  Bender  on  a small  clarinet,  on 
which  he  played,  and  such  a pitch  is,  of  course,  very 
uncertain.  Mons.  C.  Mahillon,  however,  possessed  a 
fork  taken  from  it,  which  w*as  at  lowest  A 456. 

(15.)  Schulze's  Tynedock  Organ.  Page  403,  App.  11, 
1.  13.  Omit  “For  a similar  pitch  ” to  the  end  of  the 
paragraph. 

The  above  are  all  the  additions  and  corrections  that  I 
have  as  yet  found  it  necessary  to  make.  In  conclusion, 
I beg  to  express  my  thanks  to  the  Society  of  Arts  for 
awarding  me  a silver  medal  for  my  ‘ ‘ History  of 
Musical  Pitch.” 


Alexander  J.  Ellis. 
25,  Argyll-road,  Kensington,  W.,  29  Dec  1880. 


OBITUARY. 


Dr.  Stenhouse,  F.R.S. — John  Stenhouse,  LL.D.,  the 
eminent  chemist,  died  on  the  31st  December,  1880,  in 
the  seventy -second  year  of  his  age.  He  was  a native 
of  Glasgow,  in  which  city  he  lived  for  many  years.  On 
the  occasion  of  the  failure  of  the  Western  Bank  of 
Scotland,  which  deprived  him  of  his  fortune,  he  came  to 
London,  and  was  appointed  Lecturer  on  Chemistry  at 
St.  Bartholomew’s  Hospital.  This  appointment  he  was 
obliged  to  resign  in  1857,  on  account  of  a severe  attack 
of  paralysis,  which  disabled  him.  He  succeeded  Dr. 
Hofmann,  as  non-resident  assayer  to  the  Mint  in  1865, 
but  in  1870  this  office  was  abolished  by  the  Chancellor 
of  the  Exchequer  (Mr.  Lowe).  Dr.  Stenhouse  was 
awarded  a Royal  medal  by  the  Council  of  the  Royai 


Society  in  1871,”  for  his  researches  on  the  lichens,  and 
their  proximate  constituents  and  derivatives,  including 
erythrite,  and  for  his  researches  on  the  action 
of  charcoal  in  purifying  the  air.”  In  1854  he 
read  a paper  before  the  Society  of  Arts,  “ On 
the  Deodorising  and  Disinfecting  Properties  of 
Charcoal,  with  the  Description  of  a Charcoal  Respirator 
for  Purifying  the  Air  by  Filtration,”  and  in  1861  he 
was  elected  a member.  Besides  the  charcoal  respirator, 
he  was  the  inventor  of  a charcoal  ventilator  for  sewers, 
and  a process  for  rendering  fabrics  waterproof  by  means 
of  paraffin.  Although  his  bodily  powers  were  much 
enfeebled,  he  continued  his  scientific  researches  up  to 
the  last. 


GENERAL  NOTES. 


The  Electric  Light  at  the  Liverpool  Docks. — It  was 

resolved  at  a recent  meeting  of  the  Mersey  Docks  and  Harbour 
Board,  that  the  electric  light  should  be  adopted  at  a portion 
of  the  new  dock  sj^stem  at  the  north  end  of  the  city,  the 
estimated  cost  being  £2,000.  This  is  to  be  an  experiment, 
and  upon  the  result  will  depend  the  extension  of  the  light 
over  the  docks  generally. 

Society  of  Telegraph  Engineers.— The  library  of  the 
Society  (which  includes  the  Ronalds  Library)  is  now  open 
daily,  between  the  hours  of  11  a.m.  and  8 p.m.,  except  on 
Thursdays  and  Saturdays,  when  it  closes  at  2 p.m.  The 
privilege  of  using  the  library  is  extended  to  members  of  all 
scientific  bodies,  and  to  the  public  generally,  on  application 
to  the  Librarian,  at  the  Society’s  house,  4,  Broad  Sanctuary, 
Westminster. 

International  Woollen  Exhibition. — At  the  request  of 
several  foreign  States,  the  time  for  receiving  applications  for 
space  at  this  Exhibition,  which  will  be  held  this  year  at  the 
Crystal  Palace,  has  been  extended  to  the  1 st  April.  The 
Government  of  New  Zealand  has  asked  for  1,500  square  feet 
of  space,  and  articles  that  have  been  .shown  at  the  Sydney 
and  Melbourne  Exhibitions  will  be  sent  from  New  South 
Wales  and  Victoria.  The  applications  to  exhibit  machinery 
in  motion  are  stated  to  be  so  numerous  that  it  is  expected  that 
a large  portion  of  the  main  floor  of  the  building  will  be 
assigned  for  this  purpose. 

International  Exhibition  of  Hygiene. — At  a meeting- 
of  the  Committee  of  the  Parkes  Museum  of  Hygiene,  it  was 
resolved  “That  her  Majesty’s  Commissioners  of  1851, 
having  expressed  to  the  committee  of  the  Parkes  Museum 
of  Hygiene  their  willingness  to  provide  space  at  South 
Kensington  for  an  Exhibition  of  Sanitary  Appliances  and 
the  Industries  Connected  with  Medicine  on  the  occasion  of 
the  Industrial  Medical  Congress  in  1 881 , it  is  desirable  that 
the  committee  .should  organise  such  an  Exhibition,  provided 
that  a sufficient  guarantee  fund  be  obtained.”  Those  desirous 
of  assisting  the  committee  are  requested  to  send  their  names 
to  the  treasurer  of  the  Museum,  Professor  Berkeley  Hill. 

Moscow  Industrial  Art  Exhibition. — The  fifteenth  • 
Exhibition  of  manufactures  and  artistic  productions  of  the 
Russian  Empire  will  be  held  at  Moscow  from  the  1 5th  May 
to  the  1 5th  September,  1881.  The  articles  exhibited  will  be 
divided  into  83  classes,  arranged  under  1 1 groups.  Group 
1. — Works  of  Art  will  consi.st  of  oil  paintings,  sculpture, 
architecture,  engravings,  art  metal  work,  and  water  colours. 
Group  2. — Scientifle  Educational  Subjects,  including  musical 
instruments,  typography,  lithography,  photography,  &c. 
Group  3. — Agricultural  Productions.  Group  4. — Mining 
Productions  and  Salt  Industry.  Group  5. — Manufactures 
from  Fibrous  Substances.  Group  ^.—Manufactures  from 
Metal.  Group  7. — Productions  Manufactured  at  Works, 
as  sugar,  starch,  tobacco,  candles,  soap,  oils,  leather,  india- 
rubber,  paper,  glass,  chemicals,  &c.  Group  8. — Industrial 
Manujactures,  bookbinding,  upholstery,  clothing,  &c. 
Group  9. — Machines,  Apparatus,  Materials  oj  Construction, 
and  Workmanship.  Group  10. — Horticulture  and  Garden- 
ing. Group  1 1 . — Domestic  Animals. 
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Febbuaey  11.--“  The  G-old  Fields  of  India.”  By 
Hyde  Claeke,  . t 

Maech  4.—“  The  Results  of  British  Rule  in  India.’ 
By  J.  M.  Maclean. 

Maech  25.— “ The  Tenure  and  Cultivation  of  Land 
in  India.”  By  Sir  GtEOEge  Campbell,  K.C.S.I.,  M.P. 

May  13.— “Burmah.”  By  General  Sir  Abthhe 
Phayee,  G.C.M.G.,  K.C.S.I.,  C.B. 

Cantor  Lectures. 

Monday  evenings,  at  eight  o’clock : — 

The  Second  Course  will  be  on  “ Watchmaking,” 
by  Edward  Eiog,  M.A.  Three  Lectures. 

February  7,  14,  21. 


• I ■ I p -ait  Condition  of  the  Art  of 
’ . [ ,lid.'’  By  J.  IIUNGEEFOED 

; ! V I\irtici}iation  of  Labour  in  the 

l;y  Sedley  Tayloe,  M.A., 

• I ! r - -*v  ‘ Cambridge. 
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'■  'I  ' uf  s<  *ur>*  of  I’apcr.”  By  William 

• 'I  ' ‘i'-;T  >cturo  of  Aerated  Waters.” 

A'  ■.  A 


The  Third  Course  will  be  on  “ The  Scientific 
Principles  involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Adams,  F.E.S.  Four  Lectures. 

March  7,  14,  21,  28. 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
making,” by  Alan  S.  Cole.  Three  Lectures. 

April  25  ; May  2,  9. 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
R.  Brudenell  Carter,  F.R.C.S.  Three  Lectures. 

May  16,  23,  30. 
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MEETIRGS  FOR  THE  ENSUING  WEEK. 

Monday,  Jan.  10. . .Institute  of  Surveyors,  12,  Great  Georg-e-street, 
S.W.,  8 p.m.  Resumed  Discussion  on  Mr.  Watney’s 
paper,  “ The  Land  Question  in  1880.” 

Medical,  11,  Chandos-street,  W.,  8r^-  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  Mr.  F. 
Harrison,  “The  French  Revolution  and  the  Variou.s 
Histories  of  it.” 
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Tuesday,  Jan.  H... Medical  and  Chirurgical,  53,  Remers-street, 
Oxford-street,  W.,  8J  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
B.W.,  8 p.m.  Inangnral  Address  by  the  President,  Mr. 
Abernethy,  and  Monthly  Ballot  for  Members. 
Photographic,  5a,  Pall-mall  East,  S.W.,  8 p.m.  Mr.  E. 

Viles,  “ The  Optical  Lantern.” 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 

8 p.m. 

Royal  Horticulttual,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  Jan.  12...  SOCIETY  OF  ARTS,  John-sHeet, 
Adelphi,  W.C.,  8 p.m.  Prof  Eleeming  Jenkins,  “ A 
Sanitary  Protection  Association  for  London.” 

Graphic,  University  College,  W.C.,  8 p.m. 

Microscopical,  King’s  College,  W.C.,  8 p.m.  1.  Prof.  P. 
Martin  Dimcan,  “ Three  Microspongiadaa  belonging 
to  the  Hexactinellids  from  the  Deep  Sea.”  2.  Mr.  G. 
Shadbolt,  “The  Aperture  Question.”  3.  Prof.  E.  Abbe,  j 
“ The  True  Conditions  of  Stereoscopic  and  Pseudoscopic  i 
Effect  in  Microscopical  Vision.”  4.  !Mr.  A.  D.  Michael, 

“ A Species  of  Acarus  believed  to  be  Unrecorded.” 

P.oyal  Literary  Eund,  10,  John-street,  Adelphi,  W.C.,  ; 
3 p.m. 

Obstetrical,  53,  Berners-street,  Oxford-street,  W.,  8 p.m, 

TnunSDAY,  J an.  13. . .Royal,  Burlington-house,  W.,  4j  p.m.  ] 

Antiquaries,  Burlington-house,  W.,  8J-  p.m.  | 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m.  Mr.  I 
Henry  Blockhmm,  “ The  Art  of  Popular  Illustration.”  < [ 
Inventors’  Institute,  4,  St.  Martin’s  place,  W.C. , 8 p.m. 
Royal  Society  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 

6 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m.  1.  iVIi*. 

A.  J.  Ellis,  “An  Apparently  Paradoxical  Relation  of 
the  Circle,  Parabola,  and  Hjq)erbola.”  2.  Rev.  T.  R. 
Terry,  “A  Proof  of  the  Differential  Equation -which  is 
satisfied  by  the  Hypergeometric  System.”  3.  Mr.  W. 

R.  Westropp  Roberts,  “ The  Periodicity  of  Hyper- 
Elliptic  Integrals  of  the  First-class.”  4.  IVIr.  R.  A. 
Roberts,  “ The  Tangents  draw-n  from  a Point  to  a 
Nodal  Cubic.” 
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IniDAY,  Jan.  14... Astronomical,  Bru-lington-house,  W.,  8 p.m. 
Philological,  University  College,  W.C.,8  p.m. 

Quekett  Microscopical  Club,  University  College,  W.C.,  8 
p.m. 

Clinical,  53,  Berners-street,  W.,  8J  p.m,  Annual  Meeting. 
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FRIDAY,  JANUARY  U,  1881. 


AU  ecmmunications  for  the  Society  should  he  addressed  to  the  Secretary 
Johnr-street,  Adelphi,  London,  W.C. 


PROCEEDINGS  OF  THE  SOCIETY. 


MUSICAL  EXAMINATIONS. 

The  Society  of  Arts’  practical  examination  in 
Tocal  and  instrumental  music  was  held,  as  an- 
nounced, on  Monday  and  Tuesday,  January  10th 
and  11th,  by  John  Hullah,  LL.D.,  assisted  by  W. 
Barrett,  Mus.  Bac.  Seventy-two  candidates  were 
examined.  Dr.  Hullah  has  promised  a report, 
which  will  appear  shortly. 

The  next  practical  examination  will  be  held 
during  the  week  commencing  11th  July,  1881. 
Information  as  to  these  examinations  can  be 
obtained  from  the  Secretary. 


SIXTH  ORDINARY  MEETING. 

"Wednesday,  January  12th,  1881  ; Professor 

Thomas  H.  Huxley,  LL.D.,  F.R.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
■election  as  members  of  the  Society  ; — 

Ameuney,  Antonius,  87,  Seymour -street,  Hyde-pk.,  W. 
Ball,  John  Ball,  F.R.G.S.,  Carisbrooke- lodge,  St. 

John’s-road  East,  Putney. 

Carpmael,  Edward,  Streatham-hill. 

Clark,  Mateo,  88,  Richmond-road,  Bayswater,  W. 
Crowther,  Richard  William,  18,  Cockspur-atreet,  S.W. 
De  Villiers,  Peter,  M.D.,  EUora-villa,  Silverhill,  St. 
Leonard.s-on-Sea. 

Fell,  J ohn  Barraclough,  The  Warren,  Torrington,  Devon. 
Folkard,  Henry  Tennyson,  Wigan. 

Gosthng,  William  Kennedy,  8,  Gloucester -.square, 
Hyde-park,  W. 

Herring,  John  Barnwell,  The  Grove,  Esher,  Surrey. 
HiU,  Egbert  Martin,  117,  Leadenhall-street,  E.C. 
Klein,  Adolphe  Louis,  Burton-in-Lonsdale,  Yorkshire. 
Robinson,  R<jbert  Alleyne,  South-lodge,  Cockermouth, 
Cumberland. 

Sawyer,  William  Phillips,  Drapers’ -hall,  Throgmorton- 
street,  E.C. 

Smee,  Arthur  R.,  Penrhyn-lodge,  Woodberry-down,  N. 
Standfield,  John,  6,  Westminster-chambers,  S.W.,  and 
44,  Lillieshall-road,  Clapham,  S.W. 

Surtees,  Colonel  Charles  F.,  Chalcott-house,  Long 
Ditton,  Siurey. 

Tapson,  John,  M.D.,  12,  St.  Germ  an’ s- place,  Blackheath. 
Theobald,  John  Peter,  The  Chestnut-grove,  Kingston- 
on-Thames. 

Thompson,  John,  Mayor  of  Peterborough. 

Timmis,  Illius  Augustus,  17,  Parliament-street,  S.W. 
Waterlow,  Herbert  Jamesson,  1,  The  Avenue,  Brondes- 
bury,  N.W. 

Wiggins,  Rev.  William,  Spring-vale,  Tonge,  Middleton, 
Lancashire. 


Wilson,  Rev.  Charles  Thomas,  Chapmore-end,  Ware. 
Wood,  James,  26,  Cross-street,  Ryde,  Isle  of  Wight. 
Wright,  E.  G.,  330,  Commercial -road,  Landport. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Aird,  David  Alfred,  2,  Sussex -gardens,  Hyde-park,  W. 
Angus,  Joseph,  The  Hermitage,  Langley-lane,  South 
Lambeth,  S.W. 

Clements,  Hugh,  5,  Park-terrace,  Peckham,  S.E. 
Foster,  Thos.  Nelson,  AUt  Dinas,  Bayshill,  Cheltenham, 
Morton,  Joseph,  39,  Cheapside,  E.C. 

Obach,  Dr.  E.,  17,  Charlton- villas.  Church-lane,  Old 
Charlton,  S.E. 

Riddiford,  George  Francis,  Bamwood-lodge,  Glouceste 
Ridpath,  J.  Lionel,  12,  West  Kensington -gardens,  W. 
Snelgrove,  Horatio  Richard,  The  Grove,  Clapham- 
common,  S.W. 

Sykes,  Fred.  W. , Gosport  Mills,  Huddersfield. 

TVaiU,  James  Christie  (of  Rattar,  N.B.),  Castlehill, 
Thurso,  Caithness. 

Vogel,  Sir  Julius,  K.C.M.G.,  135,  CromweU-road, 
South  Kensington,  S.W. 

Ward,  Frederick  Peterson,  46,  Hamilton-terrace,  St. 
John’s-wood,  N.W. 

Wright,  John  Brooks,  96,  Buchanan-street,  Glasgow. 
Yoimg,  Charles  E.,  71,  Clapham-road,  S.W. 

Young,  Sir  Charles  Lawrence,  Bart.,  5,  Ashbum -place, 
Cromwell -road,  S.W. 

Young,  George,  7,  The  Terrace,  Ryde,  Isle  of  Wight, 
and  43,  Dover-street,  Piccadilly,  W. 

The  paper  read  was  on — 

A SANITARY  PROTECTION  ASSOCIATION 
FOR  LONDON. 

By  Prof.  Fleeming  Jenkin,  F.R.S. 

Many  present  may,  in  the  first  place,  be  inclined 
to  ask  the  question.  What  is  a Sanitary  Protection 
Association  ? A short  account  of  how  the  first 
association  of  this  kind  came  into  existence  may, 
perhaps,  convey  a clearer  idea  of  the  objects  aimed 
at  than  any  mere  enumeration  of  those  objects, 
such  as  might  be  given  in  a prospectus.  In  the 
winter  of  1877-78,  the  writer  was  asked  to  deliver 
two  lectures  on  Sanitation  before  the  Philosophical 
Institution  in  Edinburgh,  and  he  gladly  accepted 
the  duty,  believing  that  there  would  be  no 
great  difficulty  in  giving  simple  explanations 
on  the  subject,  and  in  laying  down  rules  so 
simple  that  each  householder  might  easily  apply 
those  rules  to  his  own  case,  and  so  render 
himself  secure  against  the  chief  dangers  arising 
from  bad  drainage,  bad  water  supply,  and  bad  ven- 
tilation. There  is,  practically,  no  serious  difference 
among  experts  as  to  the  principles  to  be  observed, 
or,  perhaps,  it  might  be  more  correctly  said  that 
there  exists  a practical  agreement  as  to  the  main 
principles  and  chief  points  of  practice,  and  that  the 
differences  as  to  practice  relate  only  to  minor  de- 
tails. Undoubtedly,  a warm  discussion  often  arises, 
even  now,  as  to  the  relative  merits  of  various  forms 
of  sanitary  apparatus,  but  this  discussion  is  often 
hottest  when  the  several  forms  are  aU  good ; and 
an  impartial  hearer  might  observe  that  all  speeches 
appealed  to  common,  well-proved  ^principles,  by 
which  the  several  appliances  were  judged.  The 
writer  holds  the  opinion  that,  while  niceties  of 
construction  cannot  be  too  warmly  debated  among 
manufacturers  and  engineers,  they  are,  neverthe- 
less, of  small  importance  in  comparison  with  a few 
very  simple  conditions,  the  observance  of  which 
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pected ; but  it  formed  no  part  of  their  duty  to  give 
detailed  professional  reports  as  to  the  arrangement 
and  condition  of  private  houses,  in  vt^hicih  there  was 
no  special  reason  to  suppose  that  serious  defects 
existed.  These  officials  would  have  had  gooci 
reason  to  complain  if  the  writer  had  induced  500 
or  1,000  householders  at  once  to  apply  for  plans 
and  diagrams  of  their  drainage  and  water  supply, 
accompanied  by  detailed  reports  and  specifications 
of  changes  necessary  or  desirable,  anci  to  be  fol- 
lowed by  a subsequent  periodical  and  practical  in- 
spection of  these  works.  It  was,  moreover,  obvious 
that  the  householders  would  not  be  induced  to 
make  this  application.  The  lecturer,  then,  was  in 
the  position  of  having  to  tell  his  hearers  that  the 
water-carriage  system,  as  it  is  called,  had  intro- 
duced into  their  houses  a very  serious  danger; 
that  the  complexity  of  pipes  and  traps  was  such 
that  this  danger  could  not  be  guarded  against 
without  professional  advice  and  continual  inspec- 
tion, and  yet  that  no  practical  means  existed,  by 
which  men  of  moderate  means  could  obtain  trust- 
worthy professional  advice.  This  conclusion  was 
so  unsatisfactory,  that  he  was  led  to  consider 
whether  no  plan  could  be  devised  for  giving  sound 
professional  advice  and  inspection  in  return  for 
small  fees.  The  idea  then  occurred  to  him  that  the 
principle  first  applied  by  the  late  Sir  William 
Fairbairn  to  the  inspection  of  steam  boilers,  was 
also  applicable  to  the  inspection  of  houses.  An 
association  might  be  formed,  which  should  employ 
an  engineer  or  engineers  of  their  own.  Each 
engineer  so  employed,  could  inspect  and  report 
on  a large  number  of  houses  annually,  and  if 
employed  exclusively  on  this  work,  he  would 
rapidly  acquire  great  skill  and  experience.  Th& 
writer  knew  that  large  numbers  of  well  educated 
young  men,  who  passed  through  his  class  in 
the  University  and  through  their  practical  appren- 
ticeship, would  be  glad  to  give  their  time  for  about 
£150  per  annum.  If  these  men  were  to  inspect 
houses  and  report  upon  them  under  the  eye  of  a 
consulting  engineer  of  standing,  the  householder 
would  have  a guarantee  that  the  principles  on 
which  the  reports  were  drawn  up,  and  the  inspec- 
tions made,  were  such  as  commanded  the  assent  of 
the  heads  of  the  profession,  and,  nevertheless,  the  fee 
of  the  consulting  engineer  who  gave  this  guarantee- 
need  not  be  more,  for,  say,  100  houses,  than  he 
would  have  to  charge  for  a single  house  if  he 
were  called  in  for  that  one  special  case. 

An  estimate  showed  that,  including  the  payment 
of  a secretary,  rent  for  offices,  and  sundry  minor 
expenses,  the  proposed  benefits  could  be  given  in- 
Edinburgh  for  a subscription  of  £1  Is.  per  annum,, 
an  estimate  which  has  since  been  justified  by  an 
experience  of  three  years. 

The  idea  was  explained  privately  to  a few  friends,, 
and  met  with  so  much  favour  that  draft  rules  were- 
l^assed,  and  the  following  circular  issued  : — 

Sanitaey  Peotection  Association. 

„ EdiDburgh,  21st  Jairaary,  1878. 

oiR,  1 nave  the  honour  to  enclose  for  your  (xinsidera- 
tion  tlie  draft  of  a prospectus  of  this  association,  which 
H‘4  in  course  of  being  formed.  Your  special  attention  m 
rcfjuested  to  the  following  points : — 

1 . The  association  is  a society  for  the  benefit  of  its- 
members  and  the  community,  and  cannot,  under  its. 
articles,  be  used  for  any  purposes  of  profit. 

2.  The  privileges  of  members  include  the  annual  in- 
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spection  of  their  premises,  as  well  as  a preliminary  re- 
port on  their  condition,  accompanied  by  an  estimate  of 
the  cost  of  any  alterations  recommended. 

3.  Even  when  drains  and  other  sanitary  appliances 
have  been  put  in  thorough  order,  it  is  impossible  to* 
secure  that  they  shall  remain  in  that  state  without  the 
skilled  inspection,  from  time  to  time,  wliich  it  is  one 
main  object  of  the  association  to  provide. 

4.  No  obligation  will  rest  on  members  to  carry  out 
the  recommendations  made  by  officers  of  the  association, 
whose  one  duty  will  be  to  give  skilled  advice  when  this 
is  desired  by  the  members. 

5.  The  officers  of  the  association  will  have  no  interest 
in  recommending  any  outlay. 

6.  The  association  may  (\mder  Kule  5)  be  of 
great  service  to  the  poorer  members  of  the  com- 
munity. 

The  following  gentlemen  have  approved  of  the  rules 
of  the  association,  and  consented  to  act  as  a provisional 
committee  of  management  until  500  names  shall  have 
been  enrolled.  Upon  this  the  first  general  meeting  will 
be  held,  and  a permanent  coxmcil  appointed  : — 

Pn>vi  ional  Committee. — The  Right  Hon.  the  Earl  of 
Rosebery  ; the  Right  Hon.  Lord  Moncreiff,  of  Tullie- 
bole,  Lord  Justice -Clerk;  the  Right  Hon.  the  Lord  Ad- 
vocate, H.P.  ; Sir  Robert  Christison,  Bart.,  D.C.L.  ; 
the  Hon.  Lord  Shand  ; the  Hon.  Lord  Craighill ; the 
Hon.  Lord  Rutherfurd  Clark,  LL.D. ; James  Cowan, 
M.P.  ; the  President  Royal  College  of  Physicians  ; the 
President  Royal  College  of  Surgeons  ; the  Right  Rev. 
Bishop  Cotterill,  D.D.,  &c. 

Should  you  approve  of  the  object  of  the  association, 
and  wish  to  become  a member,  you  are  requested  to  sign 
the  enclosed  form,  and  send  it  to  the  temporary  office, 
35,  North  Frederick-street,  addressed  to  the  Interim 
Secretary,  Captain  Charles  Douglas  [of  No.  2,  Rutland- 
squarc].  I have  the  honour  to  be, 

Your  most  obedient  servant, 

Fleeming  Jenzin. 

The  rules  of  the  association  were  revised  by 
the  provisonal  committee,  consisting  of  leading 
citizens  in  Edinburgh,  and  the  writer  was  able,  at 
his  lecture  before  the  Philosophical  Institution, 
just  three  years  ago,  to  announce  that  the  asso- 
ciation for  Edinburgh  was  constituted.  Since  that 
time,  and  under  those  rules,  the  association  has 
worked  with  perfect  smoothness  and  success.  It 
has  given  satisfaction  to  its  members  ; it  has  paid 
its  way ; it  has  spread  widely  through  Scotland, 
and  its  action  has  in  no  instance  given  rise  to  any 
challengeorill-feeling.  Under  these  circumstances, 
the  Council  of  the  Society  of  Arts  accepted  the 
present  paper,  by  which  the  announcement  is 
made  that  a similar  association  is  now  founded  in 
London. 

The  rules  of  the  London  Association  are  ap- 
pended. They  differ  little  from  those  of  the 
Edinburgh  Association,  and  such  differences  as 
exist  have  been  adjusted  by  the  London  Council. 
The  following  abstract  will  probably  be  sufficient 
to  explain  what  the  association  undertakes  to  do. 
The  objects  are  defined  as  follows  : — 

1.  To  provide  members,  at  moderate  cost,  with 
such  advice  and  supervision  as  shall  ensure  the 
proper  sanitary  condition  of  their  own  dwellings. 

2.  To  enable  members  to  procure  practical  advice, 
on  moderate  terms,  as  to  the  best  means  of  remedy- 
ing defects  in  houses  of  the  poorer  class  in  which 
they  are  interested. 

The  entrance  fee,  which  entitles  to  all  privileges 
of  membership  for  twelve  months,  is  £2  2s.  for 
houses  situated  within  five  miles  of  Charing-cross 
and  rated  below  £400  per  annum.  The  subsequent 


annual  subscription  for  the  same  houses  will  be 
£1  Is.  Special  rates  for  larger  houses  can  be  ascer- 
tained from  the  Secretary. 

The  following  are  the  privileges  of  the  mem- 
bers : — 

1.  A report  by  the  engineer  of  the  association  on 
the  sanitary  condition  of  one  dwelling,  with  a 
sketch  diagram  of  pipes,  and  specific  recommenda- 
tions, if  necessary,  as  to  the  improvement  of 
drainage,  water  supply,  and  ventilation. 

2.  The  inspection  of  any  alterations  in  the 
sanitary  fittings  which  may  be  carried  out  by  the 
advice,  or  with  the  approval,  of  the  officers  of  the 
association. 

3.  An  annual  inspection  of  premises  by  the 
engineer,  with  a report  as  to  their  sanitary  con- 
dition. 

4.  Occasional  supplementary  inspection  and 
advice  concerning  the  dwelling  or  property  in  re- 
spect of  which  he  is  a subscriber,  whenever  this 
advice  may  be  desired.  The  fee  for  such  occasional 
advice  will  be  fixed  from  time  to  time  by  the 
Council . 

5.  Reports  by  the  officers  of  the  association  as  to 
the  sanitary  condition  of  any  dwellings  or  pro- 
perties designated  by  any  member,  or  on  any  plans 
for  proposed  buildings,  on  payment  of  a fee  to  be 
fixed  by  the  Council  from  time  to  time,  with 
special  relation  to  the  rent,  or  estimated  rent,  of 
the  premises. 

6.  A vote  in  the  election  of  the  council,  who 
manage  the  affairs  of  the  association. 

Any  member  is  free  to  leave  the  association  at 
any  time ; non-payment  of  the  annual  subscription 
will  suffice  to  cause  the  removal  of  his  name  from 
the  roll.  The  association  has  no  share  capital  and 
no  profits.  The  Board  of  Trade  have  signified  their 
willingness  to  license  the  Edinburgh  Association 
as  one  of  public  utility  under  the  Act  of  1867, 
Victoria  30 — 31,  c.  131,  and  the  Board  will,  no 
doubt,  be  prepared  to  grant  an  equal  privilege  to 
the  London  Association. 

The  Council  of  the  association  wiQ,  by  its 
articles,  be  unpaid ; the  officers  have  no  interest 
in  any  outlay  or  patent. 

The  first  council  will  be  constituted  as  follows : 
— President — Prof.  T.  H.  Huxley,  LL.D.,  F.R.S., 
&c.  Ordinary  Councillors — J.  S.  Bristowe,  M.D., 
President  of  the  Society  of  Medical  Officers  of 
Health;  Sir  Wm.  Gull,  Bart.,  M.D.,  D.C.L. ; Rev. 
Harry  Jones,  rector  of  St.  George’s-in-the-East ; 
Hugh  Leonard,  late  Engineer-in-Chief,  Bengal 
Presidency ; F.  Clifford  de  Lousada,  retired  com- 
mander R.N. ; Sir  W.  Tyrone  Power,  K.C.B. ; E.  C. 
Robins,  F.R.I.B.A.  ; Professor  J.  S.  Burdon 
Sanderson,  M.D.,  LL.D.,  F.R.S.  ; Professor 
Alex.  W.  Williamson,  F.R.S. , &c.  Honorary 
Standing  Counsel— Alfred  Wills,  Q.C.  Honorary 
Treasurer — T.  Holmes,  M.A.  Cantab.,  Surgeon 
and  Lecturer  on  Surgery  to  St.  George’s  Hospital. 

The  following  will  be  the  first  paid  officers  of 
this  association,  holding  office  at  the  will  and 
pleasure  of  the  Council: — Consulting  Engineers 
— Fleeming  Jenkin,  F.R.S.,  M.I.C.E.,  Professor  of 
Engineering  in  the  University  of  Edinburgh  and 
Consulting  Engineer  to  the  Edinburgh  Sanitary 
Potection  Association  ; and  H.  C.  Forde,  M.I.C.E. 
Resident  Engineer — W.  K.  Burton.  Secretary — 
Cosmo  Innes,  M.I.C.E.,  6,  John-street,  Adelphi. 

A short  accoimt  will  now  be  given  of  the 
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The  interest  of  its  officers  is  in  the  other 
direction.  The  less  that  is  done  to  a house,  the  less 
trouble  they  will  have.  The  less  that  is  done  the 
more  popular  the  association  will  be.  It  is,  how- 
ever, only  fair  to  state,  that,  in  the  great  majority 
of  cases,  subscription  to  the  association  leads  to 
an  outlay  in  the  first  year  largely  in  excess  of  the 
annual  payment.  This  outlay  does  not  pass  through 
the  hands  of  the  association.  If  the  member 
decides  to  carry  out  the  recommendations  made,  or 
any  of  them,  and  gives  the  secretary  notice  of  his 
intention,  arrangements  will  he  made  to  inspect 
the  work  when  completed,  or  nearly  completed. 
This  inspection  of  the  plumbing  and  other  work  is 
one  of  the  most  valuable  privileges  which  the 
member  obtains  by  joining  the  association.  When 
the  alterations  have  been  satisfactorily  completed, 
the  member  can,  on  application,  obtain  a certificate 
as  to  the  sanitary  condition  of  his  premises.  This 
certificate  will  be  of  great  value  to  hotels,  lodging- 
houses,  and  schools.  The  recommendations  made 
to  members  invariably  include  such  arrangements 
as  will  preclude  the  necessity  for  ever  again  incur- 
ring expense  in  opening  up  the  drain  for  inspection. 

At  this  point  tbe  writer  feels  that  probably  all 
present  believe  more  has  been  promised  than  can 
possibly  be  performed  for  the  money.  This  feeling 
will  not  be  least  strong  among  those  best  qualified 
to  give  an  opinion.  The  writer  can,  however, 
speak  with  the  authority  of  complete  experience. 

It  has  been  shown  that  these  services  can  be 
rendered  in  a thorough  and  efficient  manner,  by 
one  resident  engineer,  for  450  houses  or  even  500, 
in  one  year.  The  reports,  sketch  diagrams,  and 
letters  in  Edinburgh  are  open  to  the  inspection  of 
all  whom  it  may  concern.  During  three  years 
there  has  not  been  one  case  of  complaint  that  the 
houses  were  not  thoroughly  examined,  or  that  the 
reports  were  not  sufficiently  detailed.  At  tbe 
annual  meeting,  member  after  member  has  risen  to 
express  his  sense  of  tbe  thoroughness  of  tbe  work, 
and  Scotsmen  are  not  easily  deluded  or  even  satis- 
fied on  this  point.  At  the  outset  the  writer  could 
only  plead  his  own  conviction  that  the  work  could 
be  done.  He  is  now  able  to  say  that,  in  1200  cases, 
it  has  been  done. 

The  second  inspection  is  a much  simpler  matter ; 
when  the  guinea  for  the  second  year  has  been  paid, 
the  resident  engineer  visits  the  premises,  assures 
himself,  by  ocular  inspection,  that  there  is  a free 
outfall  of  sewage ; paraffin  or  its  equivalent  is  again 
ponied  into  the  drainage  system,  and  a thorough 
search  made  for  dry  traps,  broken  joints,  or  worn- 
out  lead.  If  the  pipe  under  tbe  house  has 
been  laid  afresh,  in  accordance  with  tbe  associa- 
tion s specification,  it  can,  if  necessary,  be  tested, 
to  ascertain  whether  it  remains  water-tight.  In- 
quiries are  made  as  to  any  alterations  which  I 
may  have  been  made  since  the  last  visit.  The 
condition  of  tbe  cisterns  is  examined.  The  ■ 
member  then  receives  a second  report,  in  accord-  1 
ance  with  the  facts  of  the  case.  This  practical  | 
and  experimental  inspection  is  repeated  year  after  i| 
year  ; it  entails  no  cost  beyond  the  guinea,  and  no  il 
inconvenience.  It  renders  the  member  practically  I 
secure  that  no  imperfection  in  the  drainage  system 
can  remain  long  undetected.  More  frequent  in-  ■ 
spections  could  be  arranged  for  at  cheap  rates,  in  | 
special  cases,  such  as  schools,  where  injuries  are  | 
morelikely  to  occur.  The  association,  therefore,  does  I 
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not  appeal  only,  or  even  mainly,  to  those  who  have 
reason  to  beheve  that  there  are  grave  defects  in 
their  houses.  Its  chief  business  begins  when  the 
house  is  in  good  order.  The  householder  is  then 
in  a position  analogous  to  that  of  a manufacturer 
who  has  bought  a good  steam  boiler ; he  knows 
that  the  apparatus  is  good,  but  liable  to  decay  and 
derangement ; he  employs  the  principle  of  co- 
operation to  obtain  skdled  supervision  to  protect 
him  from  the  consequences  of  that  decay  or  de- 
rangement. A less  measure  of  inspection  than  is 
offered  will  not  protect  a house  from  the  dangers 
inseparable  from  the  system  of  water  carriage  for 
sewage. 

There  are  other  minor  functions  which  the 
association  will  fulfil. 

It  will  examine  plans  of  projected  buildings  for 
architects  and  builders.  This  provision  is  taken 
advantage  of  to  a considerable  extent  in  Edin- 
burgh. 

The  association  will  also  examine  houses  for 
persons  who  propose  to  take  them  on  lease,  or  for 
landlords  who  propose  to  let  houses. 

If  a member  desires  a report  on  the  condition  of 
some  other  premises  than  his  o^vn,  such  as  lodgings 
occupied  by  the  poor,  a report  will  be  made  at 
moderate  rates,  as  a matter  of  special  arrangement. 
AU  these  reports  are  strictly  private  and  confidential. 

It  will  be  seen  clearly  that  the  association  does 
nothing  which  might  not  be  undertaken  by  a single 
independent  engineer ; where  householders  already 
employ  an  engineer  in  a similar  capacity,  and  are 
satisfied  with  his  work,  they  will  gain  nothing  by 
joining  the  association.  To  the  public  in  general, 
the  Council^of  the  association,  by  the  knowledge 
and  position  of  its  members,  affords  a guarantee 
that  the  officers  by  whom  the  advice  is  given,  and 
the  inspection  made,  shall  be  skilled  and  honour- 
able persons.  Moreover,  it  is  the  duty  of  the  con- 
sulting engineer  to  make  sure  that  the  principles 
on  which  advice  is  given  are  sound,  and  also  to 
Avatch  that  the  resident  engineers  carry  out  their 
duties  in  a zealous  and  thorough  manner.  The 
secretary,  also,  can  aid  in  watching  over  the  resi- 
dent engineers,  and  in  our  present  association  he 
vfill  be  specially  qualified  to  do  this,  for  Mr. 
limes  is  himself  a member  of  the  Institution  of 
Civil  Engineers,  and  has  had  large  experience  of 
civil  engineers’  work.  'ihe  writer  will  gladly 
answer  any  questions  as  to  points  which  may  not, 
so  far,  have  been  made  clear  to  the  meeting. 

Before  concluding,  it  may  be  well  to  answer  by 
anticipation  some  of  the  objections  wEich  Avere 
made  to  the  association  Avhen  it  Avas  first  pro- 
posed in  the  North,  and  which  might  possibly  be 
repeated  here.  Some  people  refused  to  give  it 
any  countenance,  on  the  ground  that  they  did  not 
beheve  anyone  knew  anything  about  sanitation. 
There  is  no  answer  to  this  objection.  Then 
came  the  assertion  that  if  any  one  knew  anything 
about  these  subjects  it  Avas  the  family  plumber. 
It  may  be  admitted  Avith  satisfaction  that  some 
plumbers  now  really  have  the  knowledge  Avhich 
quahfies  them  to  give  advice  to  their  clients.  It 
is  to  be  expected  that  this  will  more  and  more 
come  to  be  the  case ; but  the  association  will  meet 
the  wants  of  those  persons  who  have  not  complete 
confidence  in  the  plumber ; indeed,  even  if  all 
plumbers  were  thoroughly  educated,  and  thoroughly 
trustworthy,  it  woifid  still  be  desirable  that. 


like  all  other  contractors,  they  should  do 
their  work  under  professional  inspection. 
Even  the  late  Thomas  Brassey — and  no  name 
could  be  mentioned  which  commands  greater 
respect — was  in  the  habit  of  saying  that  it  Avas 
better  he,  as  contractor,  should  work  under  in- 
spection . The  interests  of  the  tradesman  are  not 
those  of  his  employer ; the  employer  himself  has 
not  the  technical  knowledge  which  would  enable 
him  to  control  the  plumber.  The  association  steps 
in,  and  gives  the  necessary  professional  assistance. 
Here  it  may  be  remarked  that  at  first  the 
plumbers  and  builders  in  Edinburgh  viewed  the 
association  with  some  suspicion,  and  in  certain 
cases  with  dislike.  These  feelings  have  entirely 
disappeared.  It  was  found  that  the  association 
led  to  the  execution  of  more  Avork  than  would 
have  been  done  without  its  suggestions,  and  that 
the  impartial  inspection  of  its  officers  Avas  a 
positive  benefit  to  those  tradesmen  who  did  good 
work. 

To  continue  the  list  of  objectors  ; a considerable 
number  of  persons  admitted  that  the  work  was 
both  necessary  and  possible,  but  asserted  that  the 
means  provided  for  carrying  it  out  were  inadequate. 
The  inspection  Avould  not  be  real  orthorough ; and 
that  a sham  inspection  was  actually  worse  than 
none.  This  last  proposition  must  be  granted  at 
once.  Fortunately,  experience  has  shown  that  the 
fears  expressed  were  groundless.  If  testimonials 
were  wanted  from  members,  they  could  be  had  by 
hundreds.  As  another  proof,  the  very  list  of 
clients  might  be  animexed ; these  include  several 
of  the  leading  engineers  in  Edinburgh,  Messrs. 
E.  Blyth,  B.  Blyth,  H.  Blyth,  G.  Cunningham 
Leslie,  T.  Stevenson,  the  Royal  Bank,  the  Union. 
Bank,  British  Linen  Bank,  the  Incurable  Hos- 
pital, Chalmers  Hospital,  the  Sick  Children’s 
Hospital,  the  Maternity  Hospitals,  the  School 
Boards,  and  many  other  public  bodies.  The  writer 
is  certain  that  no  person  acquainted  with  Edin- 
burgh will  state  that  the  inspections,  as  now- 
conducted,  are  shams.  Perhaps  the  fear  was 
grounded  on  a complete  misconception.  The 
association  makes  no  pretence  at  putting  badly- 
drained  houses  into  good  sanitary  condition  for 
one  or  two  guineas.  The  improvements  must  in- 
variably cost  a considerable  sum — twenty,  forty, 
fifty,  even  a hundred  guineas  ; in  some  cases, 
twice  that  amount. 

The  next  class  of  objectors  said  the  association 
would  do  too  little — that  it  should  not  merely 
give  advice,  and  inspect  plumbers,  but  should 
itself  do  the  work.  It  is  not  denied  that  an  open- 
ing exists  for  plumbing  establishments  in  which 
the  principle  of  co-operation  might  be  taken 
advantage  of ; but  this  is  not,  and  cannot  be,  a 
branch  of  the  present  association.  To  execute 
plumbing  and  building,  capital  is  required.  If  it 
undertook  work,  the  association  would  become  an 
ordinary  trading  company,  with  the  risks  and 
profits  incidental  to  trade.  It  Avould  no  longer 
be  an  association  of  public  utility,  giving  dis- 
interested advice,  but  simply  one  more  shop  com- 
peting with  other  shops. 

The  next  opponent  admitted  that  the  objects 
aimed  at  were  of  great  importance — of  such  im- 
portance, indeed,  that,  in  his  opinion,  they  ought 
to  be  carried  out  by  public  authority,  and  not  by  a 
mere  private  association.  So  far  the  writer  agrees 
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not  clash  with  that  of  the  public  authorities  ; we 
begin  where  they  leave  off;  inside  houses  which, 
unless  some  nuisance  is  reported,  they  have,  pro- 
bably, no  power  to  enter.  If  sewers  were  all  as  per- 
fect as  sewers  can  be,  the  need  of  annual  inspec- 
tion would  be  diminished,  hut  would  not  be  ended. 
Bad  sanitary  fittings  in  a house  may  render 
nugatory  all  attempts  to  isolate  cases  of  infectious 
niness  occurring  there,  and  this  will  remain  true 
when  every  town  sewer  is  perfect. 

No  one  came  forward  in  Edinburgh  to  say  that 
the  association  was  competing  unfairly  with  pro- 
fessional men  as  sanitary  advisers.  This  has  been 
said  in  London,  but  the  grounds  of  the  accusation 
are  not  clear.  The  resident -engineer  is  paid  at 
the  rate  common  for  men  of  his  standing.  The 
consulting  engineer  receives  a fee  which,  having 
regard  to  the  call  on  his  time,  is  remunerative. 

All  these  objections  experience  has  shown  to  be 
of  no  value,  but  there  remains  one  objection  which 
will  always  be  serious.  Persons  shrink  from  becom- 
ing members  because  they  fear  that  by  enrolling  they 
will  be  led  to  expend  a considerable  sum  of  money 
in  sanitary  improvements.  “ I do  not  mind  the  two 
guineas,”  they  say,  “ but  I shrink  naturally  from 
the  fifty  guineas  which  this  may  entail.”  The 
objection  is  valid,  but  yet  it  sounds  strange  when 
it  is  urged  by  a person  who  says,  “I  know  my 
house  is  in  very  bad  order;  it  was  built  long 
ago ; rats  abound ; smells  pervade,  and  we  are 
much  troubled  by  sore  throats.”  What  expen- 
diture of  money  is  justifiable  if  not  that 
which  tends  to  secure  good  health  ? No  doubt  the 
hesitation  is  partly  due  to  a doubt  whether  the 
sanitary  engineer  really  knows  anything  at  all 
about  the  matter.  The  association  does  its  best  to 
remove  that  doubt ; the  reports  explain  what  is 
wrong,  why  it  is  wrong,  and  what  will  put  it 
right.  The  member  is  left  - to  his  own  common 
sense  as  a guide  whether  he  will  follow  the  recom- 
mendations made.  It  is  a matter  of  no  pecuniary 
interest  to  his  adviser  whether  the  job  is  done  or 
not,  and  that  adviser  is  selected  and  watched  by  a 
council,  consisting  of  men  as  well  qualified  for  this 
purpose  as  can  be  found  in  London. 


APPENDIX. 

The  following  documents,  consisting  of  the  provisional 
rules  of  the  London  Association,  and  the  balance-sheet 
of  the  Edinburgh  Association,  are  given  here  for  the 
information  of  those  who  may  wish  to  fotmd  associations 
of  tlie  kind  in  other  parts  of  the  kingdom  or  abroad  : — 


l.—rKU  VISIONAL  RULES. 

Objects  of  the  Association. 

I ho  objects  of  this  association  are  twofold  : 

1 . 1 0 provide  its  members,  at  moderate  cost,  with  such 
advice  and  supervision  as  shall  ensure  the  proper  sanitary 
condition  of  their  own  dwellings.  . . 

2.  lo  enable  members  to  procure  practical  advice,  on 
moderate  terms,  as  to  the  best  means  of  remedying  defects  in 
houses  of  the  poorer  class  in  which  they  are  interested. 

rso  obligation  will  rest  on'  members  to  carry  out  the 

reciimmendations  made  to  them.  ■ • 

Ihe  asswiation  is  not  intended  , as  a substitute  for  a 
municipal  inspection,  and  will  not  conflict  with  the  public 
authorities,  but  will  supplement  their  action.  Thus  it  is 
not  proposed  that  the  association  should  undertake  the 
Huperint^dence  of  houses  while  they  are  being  built,  or  that 
itsiiould  m any  way  interfere  with  the  bublic  system' of 
sewers.  , i ^ 
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Admission  of  Members. 

Persons  become  members  on  payment  of  an  entrance  fee, 
and  continue  to  be  members  so  long  as  they  pay  an  annual 
subscription.  The  entrance  fee  and  annual  subscription  are 
regulated  by  consideration  of  the  annual  value  and  situation 
of  the  dwellings  in  respect  of  which  they  are  paid. 

For  ordinary  dwellings  within  five  miles  of  Charing-cross, 
and  of  a rateable  Vidue  under  £400  per  annum,  the  entrance 
fee  and  subsequent  annual  subscription  are  fixed  at  £2  2s. 
and  £1  Is.  respectively  for  original  members.  The  entrance 
fee,  which  may  be  paid  at  any  time  during  the  year,  entitles 
the  member  to  all  the  privileges  of  the  association  for  twelve 
months  from  date  of  payment.  The  annual  subscription  is 
good  for  the  following  twelve  months.  For  all  other  dwell- 
ings than  those  already  named,  the  entrance  fee  and  annual 
subscription  will  be  determined  by  the  council. 

After  the  1st  of  Januaiy,  1882,  the  council  shall  have 
power  to  increase  or  decrease  the  entrance  fee  and  annual 
subscription  for  ne%v  members,  but  shall  not  have  power  to 
increase  the  annual  subscription  of  members  who  have  joined 
before  that  date. 

Privileges  of  the  Members. 

Each  member  wdll  be  entitled  to  the  following  privileges : — 

1.  A report  by  the  engineer  of  the  association  on  the 
sanitary  condition  of  one  dwelling,  with  a sketch  diagram 
■of  pipes,  and  ^vith  .specific  recommendations,  if  necessarj', 
as  to  the  improvement  of  drainage,  water  supply,  and  venti- 
lation. This  report  will  be  obtainable  on  his  joining  the 
association,  or  as  soon  thereafter  as  may  be. 

2.  The  in.spection  of  any  alterations  in  the  sanitary  fittings, 
which  may  be  cairied  out  by  the  advice,  or  with  the  approval, 
■of  the  officers  of  the  association. 

3.  An  annual  inspection  of  his  premises  by  the  engineer, 
with  a report  as  to  their  sanitary  condition. 

Note.  — No  single  inspection  of  any  premises  will  secure 
permanent  efficien  y.  Methodical  inspection  from  time  to 
time  is  absolutely  netressary  as  a protection  against  inevitable 
decay,  neglect,  and  accidental  disturbance.  Examples  of 
failure  where  the  design  was  good  and  the  construction 
originally  faultless  are  of  daily  occurrence,  and  are  due  to 
such  causes  as  the  gnidual  stopping  of  pipes  and  drains  by 
kitchen  gr^e  tuid  rubbish,  the  corrosion  of  metal  pipes,  the 
fracture  of  earthenware  pipes,  or  the  stopping  of  ventilation 
■openings  by  dirt. 

4.  Occasional  supplementary  inspection  and  advice  con- 
•ceming  the  dwelling  in  respect  of  which  he  is  a subscriber, 
whenever  this  advice  may  be  de.sired,  on  payment  of  a small 
supplementary  fee  on  each  occasion  that  an  officer  of  the 
association  is  called  in.  The  fee  for  such  occasional  advice 
will  be  fixed  from  time  to  time  by  the  council. 

5.  Reports  by  the  officers  of  the  association  as  to  the 
sanitary  condition  of  any  dwellings  designated  by  any 
member,  or  of  any  plans  for  proposed  buildings,  on  payment 
•of  a fee  to  be  fixed  by  the  council  from  time  to  time, 
with  special  relation  to  the  rent  of  the  premises  to  be 
inspect^. 

Note. — Under  this  rule  intending  occupiers,  architects, 
and  builders  will  be  able  to  avail  themselves  of  the  services 
of  the  a.s.sociation.  This  rule  wdll  also  enable  members  to 
a.ssist  tlie  poorer  classes  of  the  community.  It  is  to  be  under- 
stood that  no  premises  will  be  inspected  unless  the  occupiers 
themselves  a.s.sent  to  the  inspection. 

6.  A vote  in  the  election  of  the  council  who  manage  the 
affairs  of  the  association.  If  one  member  subscribes  in 
respect  of  several  dwellings,  he  shall  have  a vote  in  respect 
of  each. 

Note. — The  a.ssociation  will  not  publish  any  reports  made 
to  a member.  The  reports  are  to  be  consider^  confidential, 
and  in  using  these  reports  each  member  must  act  on  his  own 
responsibility. 

Meetings. 

A meeting  of  the  association  will  be  held  annually  in 
February,  at  which  a council  of  at  least  ten  members  will  be 
^pointed,  four  of  whom  shall  at  any  time  be  a quorum. 

The  council  shall  meet  as  often  as  from  time  to  time  may 
be  found  necessary  for  the  dispo.sal  of  business,  and  have 
power  to  call  extraordinary  meetings  of  the  association  when 
they  think  proper. 


Officers  of  the  Association. 

Fresident  and  Council.— The  affairs  of  the  association 
shall  be  managed  by  a council,  who  shall  receive  no  remune- 
ration, and  who,  with  the  exception  of  the  first  council,  shall 
be  elected  from  time  to  time  by  the  members  of  the  associa- 
tion from  among  their  own  body.  Ihe  council  shall,  from 
their  body,  elect  a president  and  a vice-president,  whose 
business  it  shaU  be  to  preside  over  the  meetings  of  council. 

The  council  shall  have  power,  from  time  to  time,  to  frame 
bye-laws  for  the  better  administration  of  the  association, 
and  to  extend  its  infiuence,  but  not  to  alter’  the  general 
objects  of  the  association.  The  council  shall  have  power 
from  time  to  time  to  determine  the  area  of  operation  of  the 
association  in  such  manner  as  may  seem  to  them  best  fitted 
to  promote  its  objects. 

The  council  shall  appoint,  and  shall  have  pow'er  to  dismiss, 
all  paid  officers  of  the  association.  AU‘  expenditure  of  the 
funds  of  the  association  shall  require  the  sanction  of  the 
council.  , . ’ , 

All  paid  officers  shall  hold  their  appointments  at  the  will 
and  pleasure  of  the  council. 

The  permanent  officers  shall  consist  of  a consulting 
engineer  or  engineers,  a resident  engineer  or  engineers,  a 
secretary,  and  a treasurer.  The  appointments  of  secretary 
and  treasurer  may  be  held  by  one  person. 

Consulting  Engineer. — The  consulting  engineer  shall,  on 
his  appointment,  declare  that  he  neither  has,  nor  will  acquire 
during  the  term  of  his  appointment,  any  interest  in  any 
patent  or  manufacture  connnected  with  sanitary  appliances. 

He  shall  give  advice  to  the  council  and  resident  engineers, 
when  required  to  do  so,  both  as  to  general  principles  and 
particular  cases  presenting  any  difficulty.  He  shall,  subject 
to  the  approval  of  the  council,  lay  down  the  general  rules,  to 
which  the  specific  recommendation  of  the  resident  engineer 
must  in  all  cases  conform.  His  remuneration  shall  be  fixed 
from  time  to  time  by  the  council.  ' , 

Resident  Engineer. — Each  resident  engineer  shall,  on  his 
appointment,  declare  that  he  neither  has,  nor  will  have, 
during  the  term  of  his  appointment,  aqy  interest  in  any 
patent  or  manufacture  connected  with  sanitary  appliances. 
The  salary  of  the  engineer  will  be  paid  by  the  association, 
as  may  be  fixed  from  time  to  time  by  the  council. 

The  resident  engineer  shall,  in  all  cases,  report  in  writing, 
and  submit  his  report  to  the  secretary,  who,  unless  he  sees 
reasons  to  the  contrary,  wdll  transmit  the  same  to  the  member 
interested.  ' 

The  resident  engineer  shall  not,  as  an  officet  of  the  associa-' 
tion,  recommend  to  the  members  the  employment  of  any 
builder,  plumber,  or  other  tradesman.  : He  shall  not  recom- 
mend to  the  members  the  employment  of  any  patented  appli- 
ances, unless  these  shall  have  met  with  the  approval  of  the 
council  and  the  consulting  engineer. 

Secretary. — The  secretary  shall,  on  appointment,  declare 
that  he  neither  has,  nor,  during  the  term  of  his  appointment, 
•will  have,  any  interest  in  any  patent  or  manufacture  con- 
nected with  sanitary  appliances.  His  salary  shall  be  fixed 
by  the  council. 

The  secretary  shall  keep  such  books  and  forms  as  the 
council  shall  from  time  to  time  direct,  and  he  shall  have  the 
superintendence  and  charge  of  all  the  minute  books,  letter 
books,  lists,  and  registers,  belonging,  to  the  association, 
which  registers  shall  contain  a summary  of  the  communica- 
tions. He  shall  keep  the  minute  books  of  all  meetings  of 
the  association  and  of  the  council.  He  shall  also  keep  a 
register  or  list  of  the  titles  of  all  communications  which' 
shall  have  been  received,  in  the  order  o-f- the 'dates  when 
these  shall  have  been  so  received.  He  shall  prepare,  and' 
cause  to  be  issued,  printed  circulars  to  aU  the  members 
resident  within  four  miles  of  Charing-cross,  and  to  all  such 
members,  resident  in  the  country,  as  may  express  a wish  to 
have  circulars  sent  to  them,  at  least  two  days  before  each 
general,  ordinary,  or  extraordinary  meeting,  containing 
the  programme  of  all  business  to  be  brought  before  each 
meeting.  He  shall  conduct  the  correspondence  of  the 
association  in  accordance  with  the  rules  which  may  from 
time  to  time  be  laid  down  by  the  council.  He  shall  obey 
the  instrufctions  of  the  treasurer  in  airinatters  relatihg  to 
finance.  Copies  of  the  reports  and  plans'shall' be  submitted' 
by  the  secretary  to  the  council  at  each  meeting,  and  shall 
at  all  times  be  open  to  the  inspection  of  the  members  of 
council  and  the  consulting  engineers.  - , ; ' 

Treasurer. — Tlie  treasurer,  or  some  person  appointed  by 
him,  shall  receive  for  the  use  of  the  association  all  sums  of 
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II. -ACCOUNTS. 
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DISCUSSION. 

The  Chairman,  in  inviting  discussion,  said  he  must 
indicate  as  briefly  as  possible  how  his  name  came  to  be 
placed  in  the  honoured  position  which  it  held,  at  the 
head  of  the  association.  He  felt  in  that  position  some- 
thing like  the  proverbial  “ fly  in  amber,”  because  by  any 
extreme  stretch  of  the  term  “natural  history,”  the  study 
of  which  was  his  proper  business,  he  did  not  see  how 
sanitary  inspection  could  be  included  in  it.  like  all  the 
rest  of  the  world  who  had  any  knowledge  of  physiolo- 
gical matters,  or  any  conception  of  the  laws  of  hfe,  he 
had  always  taken  a sort  of  theoretical  interest  in  ques- 
tions of  sanitation;  but  there  was  a wide  difference 
between  a theoretical  and  practical  interest,  and  that 
was  brought  home  forcibly  to  his  mind  some 
three  years  ago,  when  suddenly,  without  warning, 
three  of  his  children  were  struck  down  by  diph- 
theria, and  one  of  them  lay  a long  time  between  life 
and  death.  This  was  a lesson  which  turned  his  atten- 
tion more  strongly  to  the  importance  of  this  question  of 
sanitation  than  aU  the  mere  talk  about  it  he  had  ever 
heard.  He  became  deeply  interested  in  the  sanitary 
condition  of  his  own  house,  which  was  exceptionally 
well  situated,  and  in  which,  he  thought,  all  reasonable 
precautions  had  been  taken.  It  turned  out,  on  a full 
investigation  of  the  history  of  that  very  curious  epi- 
demic, that  it  was  not  his  house  which  was  in  fault  at 
all.  His  children  were  poisoned  through  milk,  and  the 
most  careful  inquiry,  which  was  made  afterwards  by 
the  officers  of  health,  left  a keen  conviction  on  his  mind 
— although  the  evidence  did  not  exactly  amount  to 
proof— that  the  fault  certainly  did  not  lie  in  his 
house,  or  in  those  of  a large  number  of  his 
neighbours,  who  were  many  of  them  much  worse  dealt 
with  by  the  epidemic  than  he  was,  but  that  the  origin, 
of  the  whole  mischief  lay  in  a preposterous  inattention 
to  the  conditions  necessary  to  be  attended  to  for  properly 
draining  a large  and  populous  district.  He  took  a deal 
of  pains  with  the  question  at  the  time,  and  resolved 
that  if  ever  he  could  serve  the  cause  of  sanitation  in 
any  way  he  would  do  so,  and  would  do  anything  he 
coffid  to  bring  before  the  mind  of  the  public,  with  that 
amount  of  vividness  which  was  necessary,  the  fact  that 
unless  sanitation  was  attended  to  in  crowded  citieo 
like  London,  before  long  they  would  be  devastated  by 
diseases  introduced,  by  their  own  contri^’ing,  into  their 
own  houses,  on  a larger  scale,  probably,  than  were  the 
cities  of  old  by  plague  and  pestilences  of  other  kinds. 
He  was  glad  to  be  able  to  do  anything  to  bring  that 
fact  before  the  minds  of  the  people  of  London,  and  ta 
get  them  to  do  as  Professor  Jenkin  had  pointed  out — 
take  ordinary  means  for  protecting  themselves  without 
looking  for  extraneous  help.  It  was  on  this  ground 
that  he  had  consented  to  join  the  committee,  and  he 
only  regretted  that  the  council  had  thought  fit  to  put 
him  forward  as  their  representative  and  chairman.  He 
could  not  do  much  in  that  capacity,  but  he  was  happy 
to  say  that  when  once  the  society  was  in  working  order, 
there  would  not  be  very  much  for  either  chairman  or 
council  to  do ; at  any  rate,  what  little  had  to  done, 
which  he  could  do,  should  be  done  to  the  best  of  his 
ability. 

Sir  Henry  Cole,  K.C.B.,  thought  every  one  would  agree 
that  if  they  were  to  get  sanitation  in  London,  they  must 
do  the  work  themselves.  He  had  had  some  little  ex- 
perience of  Vestries,  and  he  saw  no  salvation  in  them. 
He  had^  been  before  the  Metropolitan  Board,  where  he 
was  politely  asked  if  he  ever  read  Acts  of  Parliament, 
as  there  were  such  extensive  powers  for  doing  every- 
thing right.  He  had  been  to  the  President  of  the 
Local  Government  Board,  and  pointed  out  to  bi-m  that 
the  street  in  which  the  present  Prime  Minister  lived 
had  been  found  to  have  half  its  houses  unconnected 
with  the  sewer  at  all,  and  all  he  got  was  a kind  word  of 
sympathy.  The  Society  of  Arts  had  been  at  work  on 
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the  matter  for  the  last  seven  or  eight  years,  in  the  only 
■way  it  could,  and  at  last  it  had  actually  done  some- 
thing. The  present  Council  having  determined  to 
give  some  additional  conveniences  to  the  members, 
called  in  an  expert  to  inspect  the  premises,  who 
told  them,  as  they  expected,  that  their  sanitary 
arrangements  weie  as  bad  as  could  be.  The  Society 
had  acted  as  a pioneer  in  this  work ; it  undertook  to 
inform  the  public,  and  afterwards  to  give  lessons  to 
members  of  Parliament ; and,  to  some  extent,  there- 
fore, they  might  claim  to  have  helped  on  Professor 
Jenkin’s  scheme.  There  was,  however,  more  than  one 
Richmond  in  the  field.  Going  back  a little,  Mr.  Cresswell 
had  brought  forward  there  the  idea  of  a sort  of  sanitary 
Lloyd’s,  in  which  people  might  insure  ; then  came  the 
Edinburgh  work,  and  then  came  the  Parkes’  Museum 
of  Hygiene ; then  there  was  the  Sanitary  Institute, 
the  National  Health  Society,  and  a Ladies’  Sanitary 
Institute.  He  enumerated  these  to  show  what  a deal  of 
prodding  it  required  before  you  could  get  up  enthusiasm 
enough  to  carry  anything  into  operation.  Earlier  than 
any  of  these  there  were  Dr.  Farr,  Mr.  Chadwick,  and 
the  engineer  now  present  (Mr.  Rawlin  on),  who  went 
to  the  Crimea  to  help  to  make  the  troops  a little 
healthier  than  they  would  have  been  without  him. 
The  Council  of  the  Society  had  it  under  considera- 
tion to  oft’er  three  medals  to  the  proprietor  or 
builder  who  shoixld  produce  three  good  houses  in 
London,  which  should  be  held  up  as  illustrating  the 
most  advanced  opinion  on  correct  sanitation.  No  doubt 
there  would  be  some  ditficulty  in  the  matter,  but  the 
public  mind  would  be  thus  directed  in  the  right  road. 
It  was  no  use  going  to  Parliament  until  they  could 
make  it  listen,  and  that  would  not  be  until  constituents 
throughout  the  country  insisted  on  theu'  members  pay- 
ing attention  to  the  qiiestion  of  health. 

Mr.  E.  Rawlinson,  C.B.,  said  he  most  heartily  wished 
God  speed  to  the  association  now  started,  which  he  had 
no  doubt  would  do  a great  deal  of  good.  Professor 
Jenkin  had  mentioned  pipes  within  houses,  traps,  and 
plumbers  ; but  when  houses  were  dealt  with  as  they  ought 
to  be,  there  would  be  no  drain-pipes  within  them,  and 
plumbers  would  have  very  little,  if  anything,  to  do  with 
them.  It  was  quite  possible  so  to  arrange  the  largest 
buildings  that  there  should  be  no  drain-pipe  within  its 
external  walls,  and  no  need  for  the  intervention  of  any 
plumber.  The  whole  of  the  apparatus  might  be  of  iron. 
With  regard  to  improvements,  he  would  only  say  that 
in  ancient  times  the  Egyptians  called  in  experts  to  em- 
balm the  bodies  of  their  dead,  but  when  they  had  per- 
formed the  operation,  they  had  to  escape  for  their 
lives ; and  he  feared  that  the  sanitary  engineer 
was  looked  upon  somewhat  in  the  same  light. 
He  was  called  upon  to  advise,  but  if  he  were  an  honest 
man,  and  the  premises  were  in  a very  bad  state,  it  was 
absolutely  necessary  that  he  should  tum  them  inside 
out,  which  necessanly  cost  a large  expenditure  of  time 
and  money,  and  caused  a great  deal  of  personal  incon- 
venience ; and  he  could  assure  the  meeting  that  the 
householder  cordially  hated  that  man  by  the  time  he 
had  done  hie  work.  Before  that  association  or  any 
other  existed,  he  had  probably  done  as  much  gratuitous 
work  of  this  kind  as  anyone,  for  he  never 
refused  to  respond  to  an  application  for  advice  on 
sanitary  matters,  from  any  person  who  came  to  him 
with  an  introduction  from  a personal  friend.  But  he  had 
occasionally  found  that  persons  possessing  wealth  set 
so  much  store  by  it,  and  thought  so  little  of  their  own 
personal  comfort  and  health  , to  enable  them  to  enjoy 
that  wealth,  that  they  put  away  the  idea  of  spend- 
ing any  considerable  sum,  and  suffered  the  rats,  and 
the  stinks,  and  the  rot  to  go  on,  and  went  to  their 
graves  as  they  had  begun.  There  was  noAv  a great 
movement  amongst  the  dry  bones  of  ignorance  through- 
out the  world,  and  a paper  of  this  description,  when  dis- 
tributed broadcast,  was  calculated  to  do  a great  deal  of 
good,  and  he  had  no  doubt  the  association  also  would 


do  good.  The  apathy  in  this  matter  more  frequently 
came  from  the  father  than  from  the  mother,  as  he  was 
not  within  the  building  perhaps  more  than  five  or  six 
hours  out  of  the  twenty-four,  and  they  who  suffered 
most  from  the  bad  arrangements  were  the  delicate 
children,  ladies,  and  those  who  were  living  on  the 
premises.  One  after  another  the  children  might  be 
seen  falling  into  consumption,  and  fading  away  before 
a father’s  eyes ; but  he  might  be  ignorant  of  what  was 
the  cause,  and  let  evil  go  on  day  after  day.  He  (Mr. 
Rawlinson)  would  tell  them  that,  according  to  his  ex- 
perience, the  cause  of  ill-health  throughout  the  length 
and  breadth  of  the  civilised  world,  even  in  malarious 
districts,  was  not  so  much  in  the  atmosphere,  not  so 
much  in  the  earth,  not  so  much  in  the  swamp,  as  in  the 
habits  of  the  people,  and  in  their  foul  dwellings.  Probably 
he  could  speak  with  as  ripe  a knowledge  as  any  man.  He 
was  a member  of  the  Army  Sanitary  Commission — a 
body  of  which  the  public  knew  nothing.  The  Quarter- 
master-General of  the  Army,  for  the  time  being,  was 
always  the  chairman,  and  it  included  besides  the 
Second  Medical  Oflicer  of  the  British  Army,  the  Royal 
Engineer  quartered  in  London,  the  Chief  Medical 
Officer  from  India,  and  one  of  their  chief  engineering 
officers.  They  had  returns  coming  in  regularly. 
Wherever  a British  soldier  was  quartered  on  the  face  of 
the  earth,  they  had  returns  as  to  the  climatic  influence  and 
the  conditions  under  which  he  was  living,  so  that  he  (Mr, 
Rawlinson)  was  justified  in  drawing  the  conclusion  he 
had  mentioned,  that  it  was  not  so  much  the  climate  as  the 
conditions  of  life  which  made  the  difference.  As  the 
meeting  was  aware,  he  was  one  of  a Commission  sent 
out  to  the  Crimea,  where  such  a mortality  prevailed  as 
had  never  previously  been  known.  The  Russian  retreat 
was  not  so  bad ; the  Walcheren  expedition  was  not  so 
bad.  Some  regiments  lost  700  men  out  of  1,000  in 
three  months.  The  Commission  found  those  hospitals 
reeking  with  filth  — the  men  living  under  the 
worst  possible  sanitary  conditions.  Some  persons 
blamed  the  military  and  medical  authorities,  but 
they  really  were  not  so  much  to  blame,  because 
those  wonderful  regulations,  which  were  tied  up 
■with  red  tape,  prevented  anything  being  done.  The 
Commission  to  which  he  belonged  went  out,  however, 
entirely  unfettered ; their  instructions  would  be  found 
in  Kiuglake’s  last  volume,  and  that  author  spoke  most 
highly  of  them.  So  did  the  American  Sanitary  Associa- 
tion, which  was  founded  on  the  model  of  theirs.  They 
were  not  fettered  in  what  they  ordered  or  what  they 
expended,  and  the  result  was  that,  by  simply  carrying 
out  cleansing  operations,  in  three  months  they  brought 
the  mortality  in  those  hospitals  down  from  about  15  or 
16  per  cent,  to  Ij  per  cent.,  and  by  the  end  of  the 
summer  the  entire  British  army  in  the  Crimea  was 
healthier  than  ever  it  had  been  in  barracks  at  home. 
At  this  moment  he  might  say  broadly,  that  whereas 
previously  to  1858,  the  returns  showed  that  the  anny 
had  suffered  at  the  rate  of  17^  per  1,000,  and  in  India, 
69  per  1,000,  since  improved  sanitary  regula- 
tions had  been  carried  out,  the  mortality  at  present 
was  less  than  7 per  1,000,  and,  in  India,  less  than  20. 
He  had  not  a shadow  of  doubt  that  London,  wonder- 
fully healthy  as  it  was,  might  have  its  mortality  con- 
siderably reduced,  and  he  would  give  a case  in  point. 
In  Leeds,  some  years  ago,  he  foxmd  the  sewers  were 
not  ventilated,  and  the  rate  of  mortality  was  high. 
Fortunately,  they  had  now  an  exceptionally  intelligent 
engineer,  and  he  had  done  what  ought  to  be  done 
generally ; he  had  not  only  ventilated  all  the  main 
sewers,  but  he  had  untrapped  every  gully.  The  result 
was,  there  were  20,000  gullies  which  had  no  traps,  and 
the  combined  area  was  equal  to  something  over  3,300 
square  feet  always  open  to  the  atmosphere.  By 
the  last  returns,  the  mortality  was  reduced  to  about 
19 ‘9,  whereas  last  year  it  was  25*5.  If  there  was 
one  thing  more  difficult  than  another,  it  was 
to  induce  people  to  ventilate  the  sewers  and  drains. 
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necessary  to  growth  in  anything — a strong  popu- 
lar public  opinion ; but  from  one  cause  or  another 
“ unmarried  ere  it  saw  the  sun.”  This  effort,  he 
it  had  fallen— died,  as  Shakespeare  said  of  the  primrose, 
hoped,  might  have  a more  prosperous  career.  They 
were  to  have  County  Boards  in  Ireland,  and,  perhaps, 
when  Irish  affairs  were  settled,  they  might  have  them 
in  England  ; and  it  was  through  County  Boards  and 
great  municipal  bodies  he  hoped  to  see  some  grander 
step  taken  even  than  this.  The  first  step  would  be 
an  attempt  to  supersede  the  miserable  apology  for  a 
government  called  the  Metropolitan  Board  of  Works 
and  the  Corporation  of  London.  Let  them  seek  to  give 
the  metropolis  a form  of  government  founded  on 
common  sense,  and  invest  the  governing  body  with  the 
power  to  compel,  in  the  sense  of  passing  laws  to  enable 
every  householder  to  obtain  that  which  he  demanded, 
and  every  municipal  right  to  enforce  that  which  was 
absolutely  essential  for  the  welfare  of  the  public. 

Mr . J.  I.  Tracy  advised  people  not  to  rely  on  professional 
aid,  but  for  each  one  individually  to  look  after  his 
own  interests.  He  considered  that  great  engineers  and 
surveyors  had  done  an  immense  deal  of  mischief  in  the 
works  they  had  carried  out. 

Mr.  Kogers  Field  agreed  in  the  main  with  Mr. 
Rawlinson’s  remarks.  The  point  he  felt  a difficulty 
about  was  the  possibility  of  giving  adequate  inspection 
for  the  terms  mentioned.  His  experience  showed  that 
work  of  this  character  required  a great  deal  of  time,  and 
careful  inspection  throughout,  and  unless  it  were 
.thoroughly  well  done,  harm  instead  of  good  must 
result.  He  gave  an  instance  where  he  had  been  called  in, 
after  a case  of  typhoid  fever  ; but  his  recommendations 
were  not  fully  carried  out,  on  account  of  the  expense  ; 
and  the  consequence  was  that  fever  again  occurred. 
Eventually  the  work  was  thoroughly  done,  and  the 
house  became  healthy ; but  if  it  had  not  been  so  com- 
pleted, it  would  have  been  said,  “You  called  in  a 
surveyor ; you  spent  a great  deal  of  money,  and  the 
house  is  as  bad  as  ever;”  and  he  could  not  imagine 
anything  more  likely  to  injure  sanitary  science  than 
such  a state  of  things.  Since  then  he  had  made  it  a 
rule,  if  his  clients  would  not  do  what  he  considered 
necessary,  to  have  nothing  to  do  with  the  case. 

Mr.  E.  C.  Robins  did  not  sympathise  with  the  re- 
marks of  Mr.  Field,  who  did  not  seem  to  understand  the 
principle  they  proposed  to  act  upon.  He  thought 
Professor  Jenkin  had  shown  that  the  householder’s 
difficulty  was,  not  that  he  did  not  know  some  of  the 
principles  to  be  observed,  but  he  did  not  know  how  to 
apply  them.  It  was  an  expensive  affair  to  call  in  Mr. 
Field,  and  there  were  thousands  of  people  who  could 
not  afford  it,  but  were  they  not  to  have  good  advice  at 
all  ? They  were  not  responsible  for  people  not  taking 
good  advice,  or  stopping  in  the  middle  of  a job,  and 
saying  they  would  not  do  any  more.  They  owed  a debt 
of  gratitude  to  Professor  Jenkin  for  showing  the  prac- 
ticability of  this  scheme  in  Edinburgh,  where  1,200 
houses  had  been  put  into  good  order  under  the  super- 
vision of  the  society,  who  charged  no  more  than  the 
guinea,  or  two  at  the  outside.  That  was  the  thing 
wanted  in  London,  and  the  more  they  had  of  it  the 
better.  There  were  plenty  of  practical  men  here,  able 
to  carry  out  the  instructions  given  to  them ; there  were 
some  honest  tradesmen,  and  it  was  a false  conclusion  to 
come  to,  to  say  that  nothing  effectual  could  be  done 
unless  there  were  perpetual  inspection  by  highly  skilled 
surveyors.  He  had  had  as  much  experience  as  most  men 
of  bad  work,  and  knew  how  important  it  was  that  there 
should  be  that  proper  participation  between  master  and 
man,  which  would  make  them  all  feel  interested  in  carry- 
ing out  the  work  in  the  best  possible  way.  He  had 
had  personal  expeiience  • of  the  usefulness  of  the 
Edinburgh  Society,  for  his  friend,  Professor  Fischer,  of 
St.  Andrew’s,  got  their  engineer  down  to  inspect  his 
house,  and  had  the  recommendations  carried  out  by 
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local  workmen ; it  was  afterwards  inspected,  and  any 
defects  set  right,  and  the  result  was  most  satisfactory. 
He  did  hope,  therefore,  that  the  plan  would  receive  all 
the  attention  it  deserved. 

Dr.  Waters  said  this  sxibject  was  of  the  greatest  im-  ' 
portance,  and  perhaps  medical  men  could  speak  on  that 
subject  more  strongly  even  than  engineers.  It  was  not 
only  great  diseases  which  were  brought  into  the  house 
by  sanitary  defects,  but  minor  affections,  such  as  head- 
aches, siclmess,  diarrhoea,  tfcc.  It  seemed  to  him,  how- 
ever, that  the  scale  of  payment  was  scarcely  adapted  to 
London,  as  well,  perhaps,  as  to  Edinbm'gh.  A house 
of  £400  a year,  near  Charing -cross,  woidd  be  much 
smaller  than  one  of  the  same  rent  five  miles  away,  and 
the  amount  of  work  to  be  done  would  be  very  different ; 
yet  the  same  fee  was  charged.  He  was  a director  of 
a similar  society,  which  based  the  fee  charged  on  the 
number  of  water-closets  in  the  house,  and  this  he  con- 
sidered preferable. 

Mr.  White  gave  a practical  instance  of  the  usefulness 
of  this  association.  He  knew  a house  which  had  been 
in  a most  unsanitary  state  ever  since  it  had  been 
built,  and  he  was  advising  the  occupants  to  give 
notice  that  they  should  not  continue  in  it  un  • 
ess  it  was  put  into  a sanitary  condition,  to  the  satisfac- 
tion of  the  engineer  of  the  association.  He  had  felt 
strongly  for  many  j'ears  the  helpless  condition  in  which 
tenants  were  placed  with  regard  to  these  matters ; he 
had  again  and  again  endeavoured  to  get  landlords  to  set 
matters  right,  but  they  had  shirked  it.  It  would  be 
brought  home  to  them  practically  if  they  received  notice 
that  the  tenancy  would  not  be  continued  unless  their 
house  were  put  into  a sanitary  state.  He  could  not  but 
think  that  in  a few  years,  the  association  ha^'ing  shown 
its  usefulness  in  a small  sphere,  it  would  by  degrees 
induce  Vestries  and  Local  Boards  to  take  up  the  question, 
and  establish  local  associations  of  the  same  kind  in  each 
district,  which  would  do  the  work  which  one  body  could 
never  do  over  so  large  an  area  as  London. 

Mr.  William  Botly  wished  to  say  a word  in  corrobora- 
tion of  the  views  expressed  by  Mr.  Rawlinson.  In 
his  own  house  he  had  had  all  the  pipes  removed  from 
the  inside,  and  the  water-closets  also  put  outside.  The 
original  estimate  was  £25,  but  improvements  were  made 
in  the  course  of  the  work,  which  brought  it  up  to  £72 
eventually ; but  no  money  was  ever  better  laid  out. 

Mr.  H.  H.  Collins,  having  had  26  years’  experience  with 
aU  kinds  of  buildings,  could  only  come  to  the  same  con- 
clusion as  Mr.  Rogers  Field,  that  the  fee  charged  was 
totally  inadequate  for  anything  like  a proper  inspection, 
even  by  a stalled  workman.  That  very  day  he  had 
been  in.specting  a house  of  about  £150  a year  rent,  and 
though  the  drainage  had  been  laid  open  on  the  previous 
day,  it  took  him  from  nine  in  the  morning  until  half- 
past four  in  the  afternoon  in  order  to  get  the  data 
to  write  his  report,  the  writing  of  which  and  preparing 
the  plan  would  occupy  him  three  or  four  hours  more.  It 
was  impossible  for  a professional  man  of  any  standing 
to  do  that  work  for  anything  like  the  sum  named.  It 
was  all  very  well  to  have  theory,  and  you  could  not  do 
without  it,  but  in  these  matters  you  also  required  prac- 
tical and  extensive  experience,  for  nearly  every  house 
had  its  own  peculiar  conditions.  No  young  man  would 
be  competent  to  deal  with  such  matters  satisfactorily, 
and  if  the  name  of  an  eminent  engineer  were  attached 
to^a  report  which  he  had  not  been  personally  prepared,  it 
might  really  do  more  mischief  than  good  in  the  end. 

Prof.  Fleeming  Jenkin,  in  reply,  said  he  had  endea- 
voured to  avoid  anything  which  could  be  called  sensa- 
tional in  describing  the  evils  under  which  they  laboured, 
because  he  knew  that  every  one  present  there,  at  any 
rate,  was  fully  sensible  of  those  evils.  With  reference 
to  Mr.  Rawlinson’ 8 remarks,  he  could  only  say  that  the 
association  attempted  to  deal  in  the  first  place  with 
facts  as  they  were  ; they  had  to  look  at  houses  as  they 


existed,  with  a good  many  pipes  inside  them.  If  they 
came  forward  and  told  every  householder  that  all  these 
pipes  must  be  taken  out,  very  few  - -people  would 
consult  them,  and  they  would  not  do  nearly  so  much 
good  as  they  might.  There  might  be  a good  many 
healthy  houses  in  which  there  were  some 'pipes, 
although  he  cordially  agreed  - with  the  principles  laid 
down,  that  if  you  were  to  design  a new  house,  the 
mode  suggested  was  the  proper  one.  .In  reply  to. 
Mr.  Cresswell,  he  could  only  say  that  the  associa- 
tion was  a modest  one  ; it  did  not  propose  to  do  every- 
thing ; but  only  something — and  something  practical. 
There  was  only  one  point  in  the  description  to  which  he 
felt  it  necessary  to  seriously  address  himself,  and  that 
was  the  one  raised  by  Mr.  Field  and  Mr.  Collins.^  It 
was  one  he  had  answered  to  some  extent  by  anticipa- 
tion, because  he  expected  it.  Mr.  Collins  was  present 
at  the  meeting  of  the  Social  Science  Association  at 
Edinburgh,  and  he  (Prof.  Jenkin)  also  came  there  from 
abroad  for  the  purpose  of  discussing  this  very  question. 
The  association  had  been  started  in  Edinburgh,  where 
he  was  known  and,  to  some  extent,  trusted,  and  the  same 
difficulty  was  raised  at  the  outset,  but  a great  many 
people  put  some  confidence  in  him,  and  that  confidence 
had  not  been  misplaced — at  any  rate,  no  one  had  made 
any  complaint.  He  attended  the  Social  Science  meet- 
ing because  he  thought  a great  many  engineers  would 
come  thete  and  hear  what  had  been  done,  and 
they  would  have  the  opportunity  of  challenging  the 
success  of 'the  Jissociation  and  the  thoroughness  of 
the  work.  Mr.  Collins  heard  his  paper  read,  and  heard 
several  persons  speak  upon  it ; he  heard  the  opinions  of 
the  medical  officers  of  health,  and  of  Sir  Robert  Christi- 
son  in  favour  of  the  association,  but  no  one  got  up  ^ to 
say  the  work  was  not  thoroughly  done.  ^ Mr.  Collins 
did  not  get. up  then  and  say  what  he  had  said  now,  or 
he  would  have  been  met  with  a very  different  answer. 
The  books  were  open  to  him,  why  did  he  not  go  and 
look  at  them?  How  dare  anyone  who  had  had  an 
opportunity  of  consulting  these  reports  come  there  and 
tell  him  in  effect  that  he,  a member  of  the  Institution  of 
Civil  Engineers,  was  offering  something  which  was  a 
sham  and  a delusion  ? He  had  some  reputation,  and  he 
was  not  going  to  stake  that  reputation  on  anything  he 
could  not  support.  He  did  not  come  to  London 
until  the  thing  had  been  at  work  three  years  in 
Edinburgh — until  he  could  come  forward,  not  only  with 
a hope  which  justified  him  in  beginning  the  work,  but 
with  a certainty.  He  could  read  any  number  of  letters 
on  the  subject,  but  it  would  be  merely  self -laudation. 
He  had  done  enough  to  justify  him  in  asserting  that 
they  could  do  good  work,  small  as“tho  price  might  be. 
If  he  did  not,  he  was  fully  alive  to  the  responsibility  he 
should  be  incurring  by  giving  a sham  inspection,  and 
a sham  report,  which  would  be  good  for  nothing,  if  not 
worse  than  nothing.  All  he  could  say  was,  give  them 
a trial ; if  the,  work  was  badly  done,  they  would  not  be 
tried  again  ; bad  work  could  not  possibly  live.  Let  all 
associations  with  the  same  object  flourish;  let  some 
charge  more  and  some  less ; let  those  who  could 
afford  to  pay  fees  to  engineers  of  eminence  for 
personal  attention  continue  to  do  so,  but  until  some  case 
was  proved  of  inattention  or  of  inefficient  work  done  by 
that  or  any  other  association  which  worked  cheaply, 
engineers  should  not  get  up  to  say  the  work  would  be 
badly  done.  ~ 

The  Chairman  then  proposed  a vote  of  thanks  to  Pro- 
fessor Jenkin.  The  statement  he  had  made  was  so  clear 
and  definite,  that  if  it  turned  out  to  be  correct  he  would 
assuredly  reap  the  credit  which  he  deserved  ; while,  if 
it  proved  incorrect,  it  was  so  definite  that  there  could 
be  no  doubt  about  the  matter.  They  might  also  thank 
him  for  the  very  vigorous  and,  at  the  saine  time,  good- 
tempered  defence  he  had  made  of  his  position. 

The  resolution  was  carried  unanimously,  and  the 
l>roceeding8  terminated. 
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CAKTCE  LECTUSES. 

Sf»MK  rr)INTS  OF  CONTACT  BETWEEN 

'im;  M n M iric  AM)  a i:tistic  aspects 

(>!•  I'-ril  I:V  AND  roKCEJ.AIN. 

By  Prof  A.  H.  Church,  M.A.  Ozon.,  F.C.S. 

}->.  I\'.  Dk:.ivki;ki) Monday,  Dec.  13, 1881. 

Kuropean  and  Oriental. 

S . • H-  t.  -t.  1 by  the  file,  or  by  a fragment 

< . vr*  - r . . n !*■  and  bj’  fusibility  in  the 

'.y  l' > tig.-thcr  ill  the  Case  of  trans- 
A.'  - .’U:iby  known  as  porcelain.  No 

• I • ■ . — i’;  :m  f t hc-so  pastes,  or  bodies  (which, 
i"- r i:.,  o.  I;  . r<-  niixtiirt-s,  variously  and  often 

< .;  r ■ j:.i  ■ .nn<lcd  , is  i^ossible.  Butitisnot 

• .*  r.  I-  n that  tlie  glassy,  the  felspathic,  the 

; ' "t  / . it: 'i  thf  kaolinic  constituents  which 

■ ' - • : tain  wares,  should  be  regarded  as 

• • -j  e-ies  orkindof  porcelain  to  which 

• ■ ■■  ■ : '.liy  bt  long.  But  difficulties  in  classifica- 

• ■ : tho  fad. ion  arc  jdways  arising,  when  one 

■ . ; : O 't.i:...  , to  lind  a jdiice  for  such  a com- 

; - :•  a-  tie  ^ aj otoiic  body  of  caily  Worcester 

: • kK'*,  i t!..-  <;la/.e-fornied  porcelain  of  Persia. 
A ’.t.  • ; ih  lit  ti.e  latter,  as  the  only  kind  of 

I ' Tet  I.'iin,  and  far  older  than  any 
b ••  kc  • t ii;-he  I lit  ware,  may  serve  as  intro- 

• ’ • * ' t -iiiglit's  discourse.  This  Persian 

; ' ■ir>.  aiiiiteit  exclusively  in  three  forms, 

: ’•  Nniftll  wliite  vases,  bottles,  and  cups 

• ' ■ r rat i< til  than  surface-mouldings; 

v .ih  .wb.wB  with  rice-grain  perfora- 

• ■ • • : in  uitli  the  irbizo,  and  oHen  decorated 

' ‘•i!;.|.'.e  lint  . of  black,  brown-purple,  or 
t • ■ t h ".  eups.  and  other  vessels  having 

‘ i •!  I'l-tif  decoration.  The  speci- 

• ■ ■ ■ • J •oel  sif.intl  gnmjis,  and  occasion- 

• • ' 'f  t!..  t!:ir<i,  consist  of  a highly 

■ ' ■ e!  j a or  body,  washed  Over  with 

“ ' • • ! a kattliiiir-  sub.stance,  and 

’ :■  . o.’  . i'tei  M mat  kiibly  translucent, 

■ ■ ■ • ■ ■ t 'Dtiii  of  tlu' glaze  into  its 

* •'  ' i • f h siirfaees.  It  may  be 

‘ ' ‘ ' o 1 1 idge  pa{)cr  which  has 

far  as  tlie  CHUSO  of 
' '■>»*  d.  It  now  transmits 
**  ’ ‘ ■ ‘ ■ v.  hifh  falls  upon  it,  instead 

*4  - iiiueli,  .aiel  “scattering” 

^ ' = ’ • • e'  t.11.  I i irrt  gul.tr  intiunal  rellec- 

• ■ • i .’  is  uir.-  1,1,  li. cu  fin'd  at  a low 

*'  ' ■ . :e.  i v.  b.ua-vt  r tlie  glaze  has 

■ ‘ ■■  •*a‘  ! t;,,.  i,  . y.  iiow  j.oroin  and  fragile  the 

'"  ■ ■ ' ely  'll'enh.ured.  I*ieCOS  of 

1 ■ • .Iiguig  to  grouj)  2 above. 

Hid  as  CiMiiibroon  ware.  There 
V 't  : ; f ‘^:-fanitn<  both  in  tlio  British 
M .o:;:  , J Igg  ,,f  Sollfh  K t ‘11 '.illgtoll . 

o;:'-  : }'  or  at t t i, t it tii  to  tbo  bcgin- 
’ ogA  ; • ' j . i?  'g  i r n-t  (,f  iioret  lainin  Eurojio. 
b ^ .-••  . b •;  :.  k’  1 arid  s-.tt  jiaste  wr>re  inspired 

• ; '‘'‘  .b  r-|.:  i:,.  - tlif  tb'lightful  material 

^ • ••  *■••  • f ;i,m^  ).  i i b.ujr  made,  and  had 

• X jui'i*- ly.  riif  tir'if  approximate 

• ; ' ie  d 111  ;l.e  M,  dici  1 mnshicent  ware, 

w..e:.  fr  un  I In  tliis  three  materials 

fttiv.iat.d.  n.in.fiy.  the  jioreelain-clay  of 
rv.vo.  n.'Af  \ u'enr.i,  a tim  sand,  and  a glassy  frit. 
..i.t  ..<>  are  oxtaiil  at  .‘'\  vrc.‘<,  and  in  some 


Italian  museums.  Of  the  porcelain  said  to  have 
been  made  at  Venice  as  early  as  1519,  no  authentic 
specimens  have  been  recognised,  but  some  good 
pieces  of  the  period  1720-40  are  known  ; these  are 
of  a very  translucent  glassy  character.  Cozzi  was 
the  better  of  two  Venetian  porcelain  makers  of 
the  later  period  (1765).  It  is  curious  to  note  how 
the  use  of  binoxide  of  tin  in  glass  making  has 
influenced  much  of  this  Venetian  porcelain.  Its 
smooth  milky  white,  sometimes  densely  white, 
aspect,  associated  with  a high  degree  of 
translucency,  is  to  be  attributed  to  the  intro- 
duction of  a stanniferous  enamel.  At  Doccia 
a soft  paste  porcelain  was  made  in  1735, 
and  at  Capo  di  Monte,  Naples,  in  1736.  Italian 
workmen  from  the  former  factory  introduced 
the  manufacture  of  soft  porcelain  into  Spain, 
(Buen  Eetiro)  in  1760.  On  studying  the  paste  and 
glaze  of  these  Spanish  and  Italian  porcelains,  one 
is  able  to  discern  in  some  measure  those  relations 
between  them  which  are  due  to  the  importation 
of  methods,  if  not  of  materials,  from  one  jdace  to 
another.  The  soft  paste  made  at  Alcora,  in  Spain,  i 
differs  from  that  of  Buen  Eetiro,  as  might  be  ex- 
pected from  the  circumstance  that  its  manufacture 
was  introduced,  not  by  Italians  from  Capo  di 
Monte,  but  by  Germans  from  Dresden. 

Belgium  was  somewhat  late  in  the  manufacture 
of  porcelain,  but  Peterynck,  of  Lille,  mixed  a 
plastic  clay  with  a clay  marl  and  a glassy  frit, 
obtaining  thus  a tenacious  and  durable  paste.  His 
“privilege”  dates  from  April  3rd,  1751.  The 
factory  at  Tournay  was  a success.  Marieberg,  in  f 
Sweden,  possessed  a small  works,  where  soft  paste 
porcelain  was  made.  Of  these  wares,  and  of  those  i' 
which  were  manufactured  at  divers  small  jjlaces  in 
Switzerland  and  Austria,  there  is  little  known,  and  i i 
nothing  that  I need  here  mention,  for  we  sbaU  lij 
have  to  discuss  all  the  more  important  points  con-  I 
nected  with  such  productions,  when  speaking  of  * 
those  which  were  turned  out  from  English  and  , , 
French  factories.  | 

And  here,  perhaps,  I may  suitably  direct  your  at-  > 
tention  to  a subject  on  which  much  misapprehension  | i 
exists.  Although  in  true  hard  porcelain,  if  without 
colour,  both  Oriental  and  European,  a hard  body  | 
and  a hard  glaze  go  together,  it  is  not  unusual  to  j 
find  a great  range  of  degrees  of  hardness  in  the 
glazes  upon  the  so-called  soft  porcelains ; for,  pro- 
vided the  difficulty  of  unequal  contraction  be  sur- 
mounted, there  is  nothing  to  prevent  a soft  and  i: 
very  fusible  glaze,  rich  in  alkalies  or  lead,  from  ^ 
being  applied  to  a china  body  of  a considerable 
degree  of  hardness.  So,  on  the  other  hand,  one 
finds  the  soft,  porous,  nearly  opaque  body  of  old 
Bow  porcelain,  coated  with  a glaze  much  less 
easily  abraded  than  itself.  The  one  condition  to 
be  fulfilled  is  the  greater  resistance  to  the  soften- 
ing and  fusing  effect  of  heat,  which  the  body  must  ; ‘ 
enjoy  when  compared  with  the  glaze.  It  is  need-  • i 
fill  to  bear  these  facts  in  mind,  when  examining  a i 
piece  of  porcelain  which  is  said  to  be  “ soft  paste.”  ' 
Ascertain,  by  a file,  or  a piece  of  quartz  or  felspar,  , 
the  hardness  of  the  paste  on  some  portion  of  the  i 

vessel  free  from  glaze,  and  do  not  be  content  with  ' 

any  signs  of  attrition  which  the  glaze  may  show.  i. 
And  it  may  be  further  noted  that  the  removal  of  - 
enamel  colours  by  wear  is  by  no  means  a sign  of  > 
the  porcelain  body  beneath  being  soft  paste,  but  ( 
points  rather  to  the  hardness  of  the  glaze,  or  to  the  j 
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low  temperature  at  which  the  painting  on  its  surface 
has  been  fired. 

On  again  returning  to  the  subject  of  soft  paste 
porcelain  of  foreign  manufacture,  I would  direct 
your  attention  to  the  French  works,  as  illustrated 
by  the  specimens  before  you.  You  will  notice  the 
resemblances  which  the  productions  of  certain 
groups  of  these  factories  bear  to  each  other.  You 
will  see  the  remarkable  translucency,  and  almost 
gummy  surface,  of  the  early  wares  of  St.  Cloud,  and 
Eille,  and  the  Faubourg  St.  Honore,  Paris.  Here 
are  the  allied  products  of  Chantilly,  and  Mennecy- 
TiUeroy,  Orleans,  and  Sceaux.  The  employment 
'of  stanniferous  washes  to  whiten  the  body,  con- 
nects the  early  Chantilly  porcelain  with  that  of 
Venice.  A chronological  list  of  the  chief  French 
factories  exhibits  many  points  of  interest,  when 
we  put  representative  specimens  of  each  side  by  side. 


1695.  St.  Cloud. 

1711.  Lille. 

1722.  Paris:  Faubom’g 

St.  Honore. 

1725,  Chantilly. 

1735.  Mennecy- Villeroy. 
1745.  Vincennes. 


1753.  Orleans. 

1753.  Sceaux. 

1756.  Sevres. 

1768.  EtioUes. 

1773.  Bourg  la  Peine. 
1784.  Arras. 


Many  of  these  factories  produced  good  wares, 
but  want  of  technical  skill,  of  artistic  knowledge, 
and  of  suitable  raw  materials,  offered  in  some  cases 
serious  drawbacks  to  assured  and  permanent  suc- 
cess. The  works  at  Vincennes  were  started  about 
1740,  but  for  a few  years  were  engaged  in  futile 
experiments,  until  about  1745.  In  1753,  they 
were  reorganised,  and  in  1756  transferred  to  Sevres. 
The  paste,  or  body  of  the  Vi‘:tix  Sevres,  the  pate 
tendre,  consists  of  eight  parts  marl,  and  seventeen 
of  chalk,  associated  with  seventy-five  parts  of  a 
glassy  frit,  and  covered  with  a lead-glaze.  I give 
the  composition  of  the  frit  and  glaze,  that  the 
distinction  subsisting  between  the  composition  of 
this  variety  of  soft  paste,  and  that  of  many  English 
factories  may  be  apparent. 

The  Sevres  frit  consisted,  in  100  parts,  of — 

Sand  60  parts '| 

Nitre  22  parts | 

CoTtunon  salt  7 '2  parts  . . ' fiesed  together  and 
^ then  washed. 


Soda  3 '6  parts  . 
Alum  3 '6  parts  . 
Gypsum  3 '6  parts 


The  Sevres  glaze  consisted  in  100  parts — 

Red  lead  or  litharge,  88  parts  1 

Sand,  27  parts I - , , 

Carbonate  of  potash,  15  parts  }- 

Flint,  1 1 parts  | ‘‘“'i  ffround. 

Carbonate  of  soda,  9 parts  . . J 

Thebody,  aftcrhavingbeen  baked,  was  glazed  and 
fired.  Then  the  colours  were  applied  by  dusting 
on  to  the  glazed  surface,  which  had  been  previously 
covered  with  a thin  film  of  fat  oil  of  turpentine. 
Then  the  pieces  are  fired,  and  the  process  of 
dusting  on  the  enamel  colour  is  repeated — the 
piece  being  fired  again.  By  repeating  these  two 
processes  several  times,  the  fine  coloured  grounds 
for  which  Sevres  was  famous,  were  obtained.  The 
bleu  de  roi,  often  marbled  and  veined  with  gold, 
was  in  early  u.se ; the  bleu  turquoise  was  invented 
in  1752,  and  the  rose  came,  or  Pompadour,  the 
violet  pen.'-ee,  the  vert  pomme,  jaune  claire,  vert 
pre,  and  vert  jaune,  in  1857.  The  special  beauty 
of  old  Sevres  lies  not  in  the  intrinsic  excellence  of 


the  enamel  colours,  though  this  is  high,  but  in 
the  penetration  of  the  glaze  by  the  enamel  ground- 
colours, and  the  rich  but  soft  effect  thereby  pro- 
duced— an  effect  which  is  enhanced  by  the  special 
qualities  of  the  soft  and  fusible  paste  beneath. 

From  old  Sevres  let  us  turn  to  old  Chelsea,  the 
earlier  productions  of  which  show  the  presence  of 
much  vitreous  matter,  like  the  soft  paste  of  the 
French  factory.  The  date  of  the  Chelsea  works 
is  not  known.  As,  however,  a high  degree  of 
excellence  had  been  reached  as  early  as  1745, 
evidence  of  this  being  afforded  by  the  three 
specimens  of  “ bee  milk  jugs  ” known  to  exist,  all 
marked  with  an  incised  triangle  and  “Chelsea, 
1745,”  engraved  in  the  paste,  it  is  incredible  that 
the  manufacture  could  have  originated  in  that  year. 
We  know  that  in  1747  some  Staffordshire  potters  went 
to  Chelsea,  but  the  notion  that  any  improvement 
can  be  traced  to  this  source  is  obviously  erroneous. 
However,  it  would  appear  that  they  soon  left  the 
original  factory,  and  set  up  an  establishment  of 
their  own.  We  have  data  for  arranging  the  pro- 
ductions of  Chelsea  according  to  these  periods  : — 

Period  I.^ — 1745  (?)  to  1757. 

Period  II. — 1759  to  1769. 

Period  III.— 1769  to  1784. 

During  period  I.,  the  porcelain  was  characterised 
by  considerable  translucency,  much  glassy  grit  being 
employed  in  the  paste,  and  the  glaze  being  also  very 
soft.  During  the  second  period,  the  colouring  was 
soft  and  yet  rich,  but  the  ware  was  less  glassy,  and 
the  glaze  rather  more  greenish.  Towards  the  middle 
of  this  period  (1764)  Nicholas  Sprimont,  the 
owner,  tried  to  sell  the  factory.  It  was  then 
in  most  active  operation,  for  a single  year’s 
production  (over  and  above  private  sales)  took 
sixteen  days  to  dispose  of  by  public  auction. 
The  catalogue  of  that  auction  comprised  over 
1,600  lots,  and  more  than  6,500  pieces.  In  1757, 
the  works  slackened  and  then  ceased,  the  manu- 
facture being  resumed  in  1759.  From  that  date, 
all  the  ware  was  phosphatic ; that  is,  it  contained 
much  bone-ash  in  the  body,  while  the  use  of  gold 
in  decoration  became  more  frequent  and  more 
lavish  ; figures  with  gilding  upon  them  are  not, 
indeed,  so  much  as  named  in  the  sale  catalogue  of 
1756.  Here  I may  name  and  show  you  a peculiarity 
of  the  early  Chelsea  body  (of  period  I.),  which  was, 
I believe,  first  recognised  by  Dr.  Diamond.  This 
white  leafy  saucer  illustrates  the  characteristic  to 
which  I refer.  On  looking  through  it  at  a candle, 
we  notice  a number  of  moonlike  discs  scattered 
throughout  the  piece,  and  much  more  translucent 
than  the  rest  of  the  body.  They  seem  to  be  due 
to  an  irregular  and  excessive  aggregation,  in  fact, 
of  the  vitreous  frit  which  formed  so  large  a con- 
stituent of  the  early  Chelsea  ware.  Typical  speci- 
mens of  the  second  period  are  seen  in  the  large 
vases  (1764)  in  the  British  Museum  ; in  the  third 
period,  when  the  works  were  in  the  possession  of 
W.  Duesbury,  of  Derby,  the  style  became  more 
ornate,  and,  in  many  instances,  indistinguishable 
from  that  of  Derby.  Some  suggestions  as  to  the 
materials  employed  at  the  Chelsea  works  may  be 
gathered  from  the  following  statements  in 
Grosley’s  “Tour  in  London,”  “ the  sort  of  earth  fit 
to  make  porcelain  ” was  supplied  by  Cornwall  to 
Chelsea : poimded  glass  was  then  used,  and  sand 
from  Alum  Bay.  It  will  be  recollected  that  Dorset 
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I.  -p 
II.  T> 
II.  'P 


i ( ;irly  .'L.S  16G6,  and  the 
\ .i-  (>!irly  as  1730.  But 
i 1 • ntif^  8poi  inioiis  of  Chelsea 
I liavo  made  of  Chelsea 
. Ps,  vvhi(!h  may  be  respec- 

\ ifr»'uus. 

]ili<>s[>hatic. 
k i.ilinic. 

> this  will  be  seen  further 


f.-’  another  famous  English 
!!»\v.  The  introduction  of 

■ . .nstituf  nt  of  what  is  often 
I authorities  “natural  or 

■ •.  1 in,’’  is  usually  attributed  to 
♦ y ungcr,  son  of  that  Josiah 

• a w'orkman,  rose  to  consider- 
I wealth,  and  who  died  in  1797. 

; • wanis  began  making  porcelain, 
f Hence  in  smooth  uniformity, 
ru  I fineness  of  glaze.  He  died  in 
'•r.  William  Co[)eland,  having  died 
' the  third  was  the  second 

-j  -lie  the  second,  but  he  only  sur- 
< : the  ])orcelain  manufacture  for 
<’  -T  lT(,tli(T,  J.  Hammersley,  being 
f.  n-1  .11  its  Spodc,  Son,  and  Cope- 
r.  Copeland  bought  the  works 

■ 1 :r  t . Sji.ido ; afterwards  the  firm 
. a.nd  (Jarrett. 

. -I  i n that  no  Spode  porcelain  can 
I IToT,  juobably  not  much  earlier 
. :i  II,  we  find  phosphate  of  lime  in 
o < -fr’ier  date,  and  of  othermanu- 
^a{.p..s^'d  introduction  of  bones 
' Mil  jmste — in  fact  his  supposed 
■ml  i.r  English  soft  porcelain” — 

■ li  d.  X«;.w,  chemical  analysis  of 
I h lailier  than  any  of  Spode’s 

’ I')  have  been  the  case.  Bow, 

■ i l l C iughley,  are  all  alike  in 
' 'I  ‘ Mil  phos])liato  of  lime  from 
ij,  isfi.s,  at  the  works  of 
d'  ! . r-v.-aled  many  unglazed 
. whieh  must  liave  been 

■ .IP.  (,f  these  I have  analysed 
I i I’.r  f.  -f,  <1  ; al]  t('ll  the  same 

; in  the  .same  way.  The 

■ 1 ' ' Ib'vly  and  Frye  gives  one 
' ' < f ' ed  ..r flint  ami  unaker.  In 

iM- H,  in  lieu  of  unaker  (an 
t.'rritory,  U.S.),  a virgin 
ealeination  of  certain 
and  f mssIIk.”  d’his  is  directed 

■ f .r  ‘..and,  and  a certain  pro- 
11.  • gla/.e  was  made  of  red 

‘ Mid,  with  some  white  lead 
. Ml  i.e  no  difficulty  in  identi- 
■MM'd  by  the  calcination  of 
y.  ^,- table  matters,  as  bone- 
: whieh  is  essentially 

:•  -h--  patentee  did  not  desire 
I '-  the  analytical  results 

■ ■>  M.  They  are  obtained  by 
' ' mi-  ,al  examination  of  some 
d ; '■r.M-lain  of  obviously  early 
hiring  draining  operations  at 

T"  11  and  Black,  at  Bow  : — 


. t II- 


fh 


II 


Per  cent. 

Silica  40-0 

Alumina,  with  a little  oxide  of  iron 16-0 

Lime  24-0 

Phosphoric  acid 17’3 

Soda  1*3 

Magnesia  *8 

Potash  *6 

The  resemblance  between  tbe  Bow  and  the 
Chelsea  porcelain  of  the  second  period  is  confirmed 
by  analysis  of  the  latter  which  I have  made.  These 
have  given  me  about  40  per  cent,  of  silica,  and  14 
per  cent,  of  phosphoric  acid  ; but  tbe  Bow  body  is 
softer,  indeed  it  may  be  easily  cut  with  a knife,, 
and  the  glaze,  which  takes  colours  well,  is  often 
pique  avec  points  noirs.  The  bottoms  of  vases  and 
cups  of  Bow  are  often  heavy  and  uneven ; fre- 
quently they  have  been  ground  level.  As  all 
Caughley  specimens,  all  Pennington’s,  most 
Staffordshire,  and  many  Worcester,  contain  phos- 
phate of  lime,  little  use  can  be  made  of  tbe  easily- 
applied  molybdic  acid  test  for  pbospboric  acid,  in 
order  to  determine  the  origin  of  a piece  of  old  soft 
paste  porcelain. 

The  Bow  factory  was  an  extensive  one  ; accord- 
ing to  Craft’s  well-known  inscription  in  the 
British  Museum,  300  hands  were  there  employed. 
It  may  have  been  established  earlier  than  the  date 
of  the  first  patent  (1744),  some  say  in  1730.  The 
characteristic  qualities,  from  an  artistic  point  of 
view,  of  its  productions  resemble  those  of  Chelsea 
porcelain,  but  they  were  not  developed  in  all 
instances  to  the  full  extent  possible  ; the  penetra- 
tion into  the  glaze  of  the  enamel  colours,  and  the 
warm  luminous  quality  of  the  paste,  are  commend- 
able features  in  Bow  porcelnin,  but  tbe  frequent 
porosity  of  the  body  admitted  of  the  ready  absorp- 
tion of  grease,  and  of  accidental  colouring  sub- 
stances, which  caused  unsightly  disfigurements. 
From  what  I have  said,  it  will  be  evident  that 
the  characteristic  ingredient  of  Bow  porcelain  was 
bone  ash  or  phosphate  of  lime,  which  subsequently 
came  into  general  use  throughout  the  country. 

A few  of  the  recorded  recipes  for  the  manufac- 
ture of  the  body  of  ordinary  English  porcelain, 
during  the  last  40  or  50  years,  will  serve  to  show 
the  important  part  which  phosphate  of  lime  plays 
in  this  composition  : — 


M 


i.  ii.  iii. 

Bone  ash  . , 47  . . 46  . . 46 

China  clay  34  , . 23  , . 23 

China  stone  — . . 28  . . 31 

Flint — ..  — ..  — 

Felspar  . . 19  . . — . . — 

Glassy  frit  . . — 3 . . — 

iv.  V. 

..  40  ..  36; 

..  30  ..  21 

..  30  ..  31 

..  — ..  12 

Analyses  of  modern  English 
about  1840,  gave : — 

porcelain,  made 

Silica  

Alumina  

Lime 

Phosphate  of  lime  and  iron 

....  15  to  26 

Alkalies  

Thus  far,  I have  spoken  almost  exclusively  of  the 
productions  of  Chelsea  and  Bow;  a third  great 
English  factory  demands  some  attention  now. 
Worcester  stands  by  itself  in  more  particulars  than 
one,  but  its  survival  for  130  years  alone  separates 
it  from  all  other  English  factories  in  an  excep- 
tional way.  In  order  to  study  the  productions  of 
the  Worcester  works  intelligently,  it  is  necessary  to 
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note  the  chiin^es  of  style  and  taste  whicli  occurred 
from  time  to  time  in  the  history  of  the  porcelain 
works,  and  it  is  also  necessary  to  observe  the  suc- 
cessive clu'nges  of  composition,  and  consequently 
of  efFecr,  l>oth  in  body  and  g:laze.  A convenient 
chronological  arrangement  of  the  Worcester  periods 
is  this : — 


Old. 

I.  1751  to  1772. 
II.  1772  to  1783. 
III.  1783  to  1793. 


ATodem. 

IV.  1793  to  1807. 
V.  1807  to  1813. 
VI.  1813  to  1840. 


From  an  artistic  point  of  view  the  works  of  the 
old  periods  greatly  transcend  those  of  the  modern. 
The  lavish  gilding,  and  the  hard  over-precise  finish, 
which  nurked  the  productions  of  the  closing  years 
of  the  eight^^enth  century  and  of  the  later  time, 
seemed  to  have  deprived  the  decoration  of  Worcester 
china  of  all  its  original  softness,  freedom,  and 
grace.  The  painters  and  gilders  seemed  to  have 
been  striving  to  emulate  the  rigid  exactitude  of 
the  mech  mical  processes,  which  were  coming  day 
by  d>iy  more  into  vogue.  And  they  succeeded  very 
well  in  suppressing  the  human  element  of  their 
handiwork,  and  in  making  it  gorgeous,  precise, 
and  uninteresting. 

I am  enabled,  through  the  kindness  of  Mr.  R.  W. 
Einns,  the  learned  and  talented  director  of  the 
Worcester  Works,  to  give  you  the  recipe  for  the 
mnnufacture  of  the  earliestbody  made  at  Worcester ; 
in  fact.  “ The  True  Secret  of  Making  Worcester 
PoTCt^lain,”  a secret  supposed  to  have  been  lost. 
This  enrliest  body  was  a mixture  of  a prepared 
frit,  with  four  other  ingredients. 


WoBCESTEE  Body  of  1st  Peeiod. 

Prit  5 parts. 

Flint  5 ,, 

Crown  glass  2 ,, 

Hard  soapy  rock  1 ,, 

Soft  soapy  rock  , , 

The  frit  above-named  was  prepared  from  the 
following  ingredients; — 

Sand  40  parts. 

Calcined  flint  24  ,, 

Potash  8 ,, 

Smalt  1 ,, 

During  the  second  period  the  body  contained  : — 

Frit  75  parts. 

Whiting  15  ,, 

Pipe  clay  10  ,, 

The  frit  here  used  being  prepared  from — 


of  several  specimens  of  old  and  modern  Worcester 
porcelain,  which  were  on  the  table.] 

The  following  list  of  potteries  where  soft  paste 
porcelain  was  made,  is  instructive  in  many  ways, 
but  has  no  pretension  to  completeness.  The  history 
of  almost  all  manufactories  has  been  a chequered 
one,  and  many  have  enjoyed  but  a very  brief 
existence  : — 


1745  to  1849,  Derby. 

1751  to , Worcester. 

1756  to  1802,  Lowestoft. 
1772  to  1814,  Caughley. 


1795  to  1812,  Pinxton. 

1813  to  1820,  Nantgarw.. 

1814  to  1817,  Swansea. 
1820  to  1842,  Swinton. 


[The  lecturer  proceeded  to  illustrate  the  peculiar 
qualities  of  the  porcelains  produced  at  these- 
factories  by  means  of  specimens  on  the  table.] 

I cannot  conclude  without  expressing  my  best 
thanks  for  the  loan  of  specimens,  new  and  old,  to 
Messrs.  Minton,  of  Stoke,  to  Mr.  R.  W.  Binns,  of 


Worcester,  to  Messrs.  Phillips,  of  Oxford-street,, 
and  to  Mr.  Litchfield,  of  Hanway- street. 


Erratum  ix  Lecture  III.— The  figure  3 has 

dropped,  during  printing,  from  the  formiila  Fca  Oj,  on  page- 
1 07,  line  3.  ^ 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 


Wednesday  evenings,  at  eight  o’clock: — 

Janttaey  19. — “Causes  of  Success  and  Failure  in- 
Modem  Gold  Mining.”  By  Alfred  G.  Lock,  F.R.G.S.^ 
Hyde  Clarke,  Esq. , will  preside. 

January  26. — “ Five  Years’  Experience  of  the  Work- 
ing of  the  Trade  Marks’  Registration  Act.”  By 
Edmund  Johnson. 

February  2.— “Trade  Prospects.”  By  Stephen 
Bourne. 

February  9. — “ The  Present  Condition  of  the  Art  of 
Wood -carving  in  England.”  By  J.  Hungerford- 
Pollen. 

February  16. — “ The  Participation  of  Labour  in  the- 
Profits  of  Enterprise.”  By  Sedley  Taylor,  M.A., 
late  Fellow  of  Trinity  College,  Cambridge. 

February  23. — “ Recent  Advances  in  Electric  Light- 
ing.” By  W.  H.  Preece,  Pres.  Soc.  Tel.  Eng. 

March  2. — “Flashing  Signals  for  Lighthouses.”' 
By  Sir  William  Thomson,  LL.D.,  E.R.S. 

March  9. — “Improvements  in  the  Treatment  of 
Esparto  for  the  Manufacture  of  Paper.”  By  William 
Arnot,  F.C.S. 

March  16. — “The  Manufacture  of  Aerated  Waters.”’ 
By  T.  P.  Bruce  AVarren. 

March  23. — ‘ ‘ The  Increasing  Nmnber  of  Deaths  from! 
Explosions,  with  an  Examination  of  the  Causes”  By 
Cornelius  Walford. 


Sand 

parts. 

Soda  

Alum  

Salt  

Nitre  

9 9 

The  glaze  used  at  Worcester  in  the  second  period 
was  mnde  from — 


Red  lead  

Sand 

Flint 

Carbonate  of  potash 
Carbonate  of  soda  . 


38  parts. 
27  „ 

H ,, 

15  „ 

9 „ 


When  the  supply  of  “ soapy  rock,”  that  is,  ' 
steatite  and  other  hydrated  magnesian  silicates 
allied  to  serpentine  (from  Mullion,  in  Cornwall)  i 
failed,  then  bone  ash,  which  is  still  largely  used  at 
Worcester,  replaced  it.  j 

[The  lecturer  went  on  to  describe  the  peculiarities 


Dates  not  yet  fixed: — 

“Buying  and  Selling;  its  Nature  and  its  Tools.” 
By  Prof.  Bonamy  Price.  On  this  evening  Lord  Alfred 
S.  Churchill  will  preside. 

“The  Discrimination  and  Artistic  Use  of  Precious 
Stones.”  By  Prof.  A.  H.  Church,  F.C.S. 

“The  Compound  Air  Engine.”  By  Col.  E.  Beau- 
mont, R.E. 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock : — ■ 

February  1. — “The  Industrial  Products  of  South, 
Africa.”  By  the  Right  Honourable  Sir  Henry  Bartle 
Frere,  Bart.,  G.C.B.,  G.C.S.I.,  D.C.L.,  LL.D., 
F.R.G.S.,  &c.  ; 

February  22. — “ The  Languages  of  South  Africa.” 
By  Robert  N.  Cost. 

March  15.— “The  Loo  Choo  Islands.”  By  Consul 
John  A.  Gubbins. 
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I Iw  twoon  Great  Britain 

' ■ i ; , W; . I.IAM  'WESTOAETn. 

;.V  AM-  Physics  Sectiox. 

, ::  H - iL'lit  o’clock:  — 

\ \.  li  inical  Furnace,  and 

,t  ^f  71  ifacturing-  Sulphate  of 
• . I'.(  .S.  J.  0.  Stevenson, 


Admissiox  to  Meetings. 

Members  have  the  right  of  attending  all  the 
Society’s  meetings  and  lectures.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 


I t.  ; Tnvcsticfation,  and  the 
llrCHANAN,  F.R.S.E., 


MEETINGS  FOK  THE  ENSUING  WEEK. 


■ I 'l  ■ it-,  pi  vclopmcut  of  Electrical 
!Y  f.  .loUN  PeEKY. 

1 \ • MX  Si;rTlON. 

7 - . at  ••iirlit  o'clock: — 

} r-  t (’ msorvancy  in  India.”  By 
' . r.irt..  (hC’.S.I.' 

. ••  Til.  C .Id  Fields  of  India.”  By 

i ■ . l:  >iilt  ' of  British  Buie  in  India.” 

• i . 'r<  nurt  and  Cultivation  of  Land 
• C ('AMTELL,  K.C.S.I.,  M.P. 

; >■:  1.  " I’.v  C.encral  Sir  Aethije 

M « K.f.<  l.,‘C.B. 

C\n;  =:  T,i:rnHiE.s. 

' ’ at  i ight  o'clock:  — 

' u will  1)0  on  ” Watchmaking,” 
1.  . M..\.  Three  Lectures. 

’ -7  Course. 

■■  I . ~ I’KimVAKY  7. 

-.f  Timo — Historical  Sketch — 

■ .ni)..  of  wat'h  -Escapements — 

• t 7 ;ind  arrangements 

, *.  7.  iii.  r in  the  higher  class  of 

!’  — r-  -RT-.UIY  11. 

I M !•.  ,.f  accuracy  required  in 

• 1 thi:.  country  and  abroad 

«:  I I'  Mativc  of  the  various 

* lu;  ,ri  >u  of  the  several 

^ ■ 1 1 tm  Y 21. 

ill.  art  in  this  country 
' . .1.  ■ <•  d and  ))ractical,  in 

' > • • • f of  uniformity  in 

n of  ordinary  and  com- 
:n  iK-  r-.’  tools— Couclu- 

''■i  'rat.  1 hy  Siiof'imeus, 
I‘-  fli'br.iit  nu)vcjuents, 
: a ■ r.'i'u  hy  means  of 

••  I '.  ‘M.  Lirbt. 

' ■ • " dl  1...  on  “ Tlio  Scientific 

* ■ ■ ' 1 1 agliting,”  byl’rof. 

' > ' i • >ur  I ,o''tur(’s. 


Monday,  Jan.  17TH...Koyal  Geographical,  University  of  London, 
Burlington-gardens,  W.,  8^  p.m.  Mr.  C.  R.  Markham, 
“The  Arctic  Discoveries  along  the  Coasts  of  Franz 
Josef  Land,  by  Mr.  B.  Leigh  Smith,  in  1880.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m.  Ad- 
journed Discussion  on  Mr.  E.  C.  Robin’s  Paper, 

“ Sanitary  Science  in  its  Relation  to  Ci\-il  Architecture.” 
Medical,  11,  Chandos-street,  W.,  8g  p.m. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  Dr. 
Southall,  “ Pliocene  Man  in  America,”  to  be  followed 
by  a second  Paper  on  the  same,  by  Principal  J.  W. 
Dawson. 

London  Institution,  Finshury-cirens,  E.C.,  5 p.m.  Dr. 
W.  Huggins,  “ The  Photographic  Spectra  of  Stars.” 
Tuesday,  Jan.  18th... Royal  Institution,  Albemarle  - street,  W., 

3 p.m.  Prof.  E.  A.  Schafer,  “ The  Blood.”  (Lectrire  I.) 
Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Messrs.  T.  F.  Brown  and  G.  F.  Adams, 
“Deep  Winning  of  Coal  in  South  Wales.” 

Statistical,  Somerset-honse-terrace,  Strand,  W.C.,  7|  p.m. 

Mr.  J.  T.  Danson,  “ Grevr-th  of  the  Human  Body.” 
Pathological,  53,  Berners-street,  Oxford-street,  W.,  8i  p.m. 
Zoological,  11,  Hanover-sqnare,  W.,  Si  p.m. 

Wednesday,  Jan.  19th  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  A.  G.  Lock,  “Causes  of 
Success  and  Failure  in  Modem  Gold  Mining.” 
Meteorological,  25,  Great  George-street,  S.W.,  7 p.m. 
Annual  General  Meeting.  Report  of  the  Council,  and 
Address  by  the  President. 

Geological,  Burlington -house,  "W.,  8 p.m.  1.  Prof.  P. 
M.  Duncan,  “ The  Coralliferons  Series  of  Sind,  and  its 
Connexion  with  the  last  UpheaA'al  of  the  Himalayas.” 
2.  Mr.  G.  R.  Vine,  “Further  Notes  on  the  Family 
Diastoporidse,  Busk.”  3.  Mr.  G.  W.  Shmhsole, 

“ Further  Notes  on  the  Carboniferous  Fenestellidse.” 
Entomological,  11,  Chandos-street,  W.,  7 p.m.  Annual 
Meeting. 

Archmological  Association,  32,  Sackvnie-street,W.,  8 p.m. 
Mr.  J.  Romilly  Allen,  “Notes  on  some  Prehistoric 
Remains  near  Feating,  Forfarshire.” 

1 Institute  of  Bankers  (at  the  Theatre  of  the  London  Insti- 

tution, Finshury-circus.  E.C.),  6 p.m.  Mr.  M.  D. 
Chalmers,  “ The  Codification  of  Mercantile  Law,  with 
especial  reference  to  the  Law  of  Negotiable  Instru- 
ments.’ ’ 

Thuesday,  Jan.  20th. ..Royal,  Burlington-house,  W.,  4^  p.m. 
Antiquaries,  Burlington-house,  W.,  8j  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr.  Edward 
J.  Lowe,  “Some  Hybrid  British  Ferns.”  2.  Mr-  "WLlliam 
Phillips,  “A  Revision  of  the  genus  Vihrissea. 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Dr.  H.  E. 
Annstrong,  “ Some  Hydrocarbons  present  in  Resin 
Spirit.”  2.  Mr.  E.  Vogel,  Determination  of  the 
Relative  Weight  of  Single  Molecules.”  3.  Dr.  Arthur 
Downes,  “The  Oxidation  of  Organic  Matter  in  Water.” 

4.  Prof.  Liversidge,  “Analysis  of  Queensland  Soils.” 
London  Institution,  Finshnry-circus,  E.C.,  7 p.m.  Prof. 

W.  E.  Ayrton,  “ The  Production  of  Electricity.” 

Boyal  Institution,  Albemarle-street,  W.,  3 p.m.  Mr. 

Francis  Hueffer,  “ The  Troubadours.”  (Lecture  I.) 
Royal  Historical,  22,  Albemarle-street,  W.,  8 p.m. 
Numismatic,  4,  St.  Martin’ s-place,  W.,  7 p.m. 
Philosophical  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6^  p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster-chambers, 

5. W.,  7 p.m.  Mr.  J.  Coates,  “ Applications  of  Hydraulic 
Machinery  to  Mines,  Gas  Works,  Grain  Warehouses, 
&c.” 


: b .'i. 

' • ■ 1.  (.n  “ 'I’lip  Art. of  Tiacc- 

" * ■ } . 'riiroc  1 lectures. 

■ ■'f  IV  2.  0. 

■ ' • L .in  “ r'olonr  Blindne.ss 

■ ' Ti  \ arioim  ItkIurI ries,”  by 
• ' 1 .l;.b.S.  Three  Lectures. 

y~?.y  I'b  2^,  30. 


IniDAY,  Jan.  21st... SOCIETY  OF  AETS,  John-street,  Adelphi, 
W.C.,  8 p.m.  (Indian  Section.)  Sir  Richard  Temple, 
“ Forest  Conservancy  in  India.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  Weekly 
Meeting.  9 p.m.,  Dr.  Warren  De  La  Rue,  “The  Pheno- 
mena of  the  Electric  Discharge  with  14,400  Chloride 
of  Silver  Cells.” 

Saturday,  Jan.  22nd.., Physical,  Science  Schools,  South  Kensing- 
ton. S.W.,  3p.m.  Mr.  R.  T.  Glazebrook,  “The Measure- 
ment of  Small  Resistances,”  and  “ A Method  of 
Comparing  the  Capacities  of  Two  Condensers.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3f  p.m. 
Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Sidney  Colvin,  “ The  Amazons.”  (Lectm-el.) 
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communications  for  the  Society  should  be  addressed  to  the  Secretary 
Jokn^treet,  Adelphi,  London,  W.C, 


NOTICES. 


ADJOUENMENT  OF  MEETING. 

In  consequence  of  the  small  attendance  at  the 
Ordinary  Meeting,  last  Wednesday,  19th  inst. 
(owing  to  the  inclemency  of  the  weather),  tlie 
discussion  on  Mr.  Alfred  G.  Lock’s  paper,  “ Causes 
of  Success  and  Failure  in  Modern  Gold  Mining,” 
was  adjourned  to  Monday  evening,  24th  inst.,  at 
8 p.m.  Cards  of  invitation  issued  for  the  meeting 
will  be  -available  for  next  Monday. 


LABEL  FOE  PLANTS. 

The  Council  are  prepared  to  award  a Society’s 
Silver  Medal,  together  with  a prize  of  £o,  which 
has  been  placed  at  their  disposal  for  the  purpose 
by  Mr.  G.  F.  Wilson,  F.R.S.,  for  the  best  label  for 
plants. 

The  object  of  the  offer  is  to  obtain  a label  which 
may  be  cheap  and  durable,  and  may  show  legibly 
whatever  is  written  or  printed  thereon  ; the  label 
must  be  suitable  for  plants  in  open  border. 
These  considerations  will  principally  govern  the 
award. 

The  award  will  be  made  on  the  recommenda- 
tion of  a committee,  which  will  be  appointed  for 
the  purpose  by  the  Council. 

Specimen  labels,  bearing  a number  or  motto, 
and  accompanied  by  a sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  the 
Secretary  not  later  than  the  1st  May,  1881. 

The  Council  reserve  to  themselves  the  right  of 
withholding  the  Medal  and  Prize  offered,  if,  in 
the  opinion  of  the  judges,  none  of  the  specimens 
aent  in  are  deserving. 

(By  order) 

H.  Trueman  Wood,  Secretary. 


PROCEEDINGS  OF  THE  SOCIETY. 


SEVENTH  OEDINAEY  MEETING. 

Wednesday,  January  19th,  1881 ; B.  Feancis 
Cobb,  Treasurer  of  the  Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Barker,  George  E,,  Sutherland-villa,  Chiswick. 

Barlow,  Walter  Alfred,  6,  St.  Paul’s-chmchyard,  E.C. 
Buchan,  William  Paton,  21,  Renfrew -street,  Glasgow. 
Burt,  Frederick,  F.R.G.S.,  Woodstock,  Crescent -road, 
Crouch-end. 

Temple,  Sir  Richard,  Bart.,  G.C.S.I.,  C.I.E.,  D.C.L., 
The  Nash,  near  Worcester. 

Tovey,  Major  Hamilton,  R.E.,  Waltham  Abbey,  Essex. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Andrew,  Capt.  C.  W.,  286,  Kennington-park-rd.,  S.E. 
BayUss,  Samuel,  5,  Victoria-street,  Westminster,  S.W. 
Browne,  Miss  Annie  Leigh,  58,  Porchester-terrace,  W. 
Johore,  The  Maharaja  of,  Singapore. 

Keymer,  H.  J.  C.,  Marine -cottage,  Gorleston,  and 
Gorleston- docks.  Great  Yarmouth. 

Reid,  Arthur  G.,  M.D.,  Thatched  House  Club,  St. 
James’s -street,  S.W. 

Rigg,  Arthur,  71,  Wan  in  ^ton-crescent,  Maida-vale,  W. 
Taylor,  George  Noble,  3,  Clarendon -place,  Hyde-pk.,  W. 
Wiseman,  William  Percival,  Cumberland-house,  West 
Pennard,  Glastonbury. 

Wragge,  Clement  Lindley,  F.R.G.S.,  Farley,  near 
Cheadle,  Staffordshire,  and  Adelaide,  South  Australia. 

The  Chairman  said,  as  there  were  so  few  present  owing 
to  the  severe  weather,  it  was  proposed  that  the  paper 
should  now  be  read,  and  the  discussion  adjomned  to 
Monday  next. 

The  paper  read  was  on — 

CAUSES  OF  SUCCESS  AND  FAILURE  IN 
MODERN  GOLD  MINING. 

By  Alfred  G.  Lock,  F.E.Q.S. 

The  working  of  gold  mines  is  usually  the  earliest 
and  the  most  rapidly  remunerative  enterprise 
developed  in  the  countries  where  they  exist,  doubt- 
less from  the  fact  that  their  produce  is  unaffected 
by  those  conditions  which  have  more  or  less  in- 
fluence upon  almost  every  other  production  of 
nature  or  art,  viz.,  cost  of  transport,  depreciation 
by  time,  and  fluctuation  of  market  value.  Gold 
mining  is  often  the  first  incentive  to  the  occupation 
of  new  lands,  and  has  been  the  primary  cause  of 
the  progress  of  our  most  important  colonies. 

The  “Stock  Exchange  Year  Book”  for  1880, 
reveals  the  fact  that  £2,240,449  of  English  share 
capital  was  invested  in  so-caUed  “ gold-mining  ” 
enterprises  at  the  end  of  1879.  An  analysis  of  this 
sum  shows  it  to  be  composed  of — 

£871,658  which  has  never  paid  a dividend. 

362,041  which  has  paid  none  for  some  years  past. 
110,000  which  is  paying  about  3 per  cent. 

896,750  which  is  paying  10-50  per  cent. 


£2,240,449 

In  other  words,  more  than  half  this  large  amount 
is  utterly  unremimerative.  Probably  this  fact  has 
done  much  towards  creating  the  popular  notion 
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t},»t  J '■‘-'O  sjtc^culative  and  un- 

i'»  rtAJti  •'ll*.,  rj  ri**** ; whrff.'is  in  fact,  none  is  safer 
■ r hiK'fdv  j.rutilttlilt  , when proj)Crly conducted. 

Th''r>^  - :,*.^  .v.*.  irsh.-wnhylhfiiul)lictowards Indian 
*!.  I • . r i n.uif  s,  to  warrant  the  selec- 

• i>,..  ; r.  i.t  c ecMsii.n  for  a consideration  of 
, • . f 'Je  * • iluil  detrrniino  tlio  successor 

fvln:'  -i  ‘'■■•  i-  w.  rkin;,'.  These;  may  bo  divided 
t.:  vr'.K  i;.*.  ■ tlin  < •li'^tinct  lioads  : — 

j;  . I:;.  " - I the  Constitution  of  the 


of  cold  in  the  property,  and  the 
v.nlinaiy  facilities  for  mining 


, i wl.  of  how  to  extract  the  gold  in 

;•  ■ r'\  I tin'  provision  of  suitable  ap- 

• , , • ' . ‘ . :::-t  .'sscntials,  the  problem  is  to 

! ■'  r.  ; r ■ • line  1 > deal  with  this  question,  it 
. : . vMry  ve  ry  briefly  to  glance  at  the 

. r htii.n-  uinler  which  gold  occurs. 


< >' oL  KUKNCf:  OF  Gold. 

!'.  • ar.  thp  i — '1.)  In  the  form  of  scattered 
, * . ■ a:.'i  nucc  ts.  in  allimal  dej^osits,  having 

1 r I'o  1 hy  natural  causes  from  its  original 

In  tlie  form  of  grains  and  leaves,  in 
n prim  ij,;dly  rpiartz),  still  enveloped 

n . hat  in-t  a-socititcd  with  any  other 

; * o a a!.:  t.  - l.iii.  ;illy  known  as  “free”  gold; 

I-  'h‘  f :m  -a  mains,  imbedded  in  and  most 
'.V  a'->o.  iat.-d  with  (not  chemically  com- 
' i •.  itiiii'.  otlnr  metallic  compounds, 

-i'lj  hi  and  arsenides,  and  commonly 
• h>  tla  roiuj.rehensivo  term  “pyrites,” 
n.init.d  thrniic'hout  veins  of  quartz  or  other 
; 'I  h<-  tirst  class  I shall  pass  over,  as, 

■'  ■ • ' 'pial  itiij.'.rianco  with  the  rest,  there  is 

• nid  <\p<  iiv;(i  ill  treating  it.  Our 

' h.  . .tihn.  d to  the  free  gold  and  the 
; . ■ ■ .1  .•  ; 1 : ,;r:  I i-i  inim  ral  veins. 
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'O  TMK  VkIN-STCKF  FOR  RENDERING 

‘ T:tK  I r.KK  A.M»  I’ykitous  Gold. 

.p.  ratinns  entaih'd  in  obtain- 
; 1'  r . k may  ]»assed  over  without 
n.  n 1h  t h(-r.>u;^hly  w(‘ll  under- 
ri‘  1 . Ilf . \\ ..  iiijiy  proceed  at  once  to 

' ' f th>'  inaf<  rial  wlnn  mined,  in  dis- 
h tr>  atne  nt  I shall  refer,  Avhere 
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f.f  tin-  fre.ifnjent  is  the  dis- 
material.  to  such  a degree  of  fine- 
i''h-  fho  c'old  and  the  pyrites  to  be 
tl.'  non-auriferous  portions  of  the 
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— Tie-  disintegration  of 
- T.  be  ‘.•.il  in  an  f'stablishnu'nt  known 
u 'll  w.^rks,  'I  he  f ire,  being  reduced 


i*«  submitted  to  the  pounding 
H*  ^ i f “ stamps.” 
h.  ,vy  ir.an  p^estlr.s.  Hffe-1  to  a height  of 
■ ‘ *'  aiel  -allowed  to  fall  unnn  the 
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, to  fall  upon  me  ore 

r. , to  .'mshfvi.  Tiipy  work  in  a “ mortar” 
- «-r.  an  iron  trough,  consUntly  supplied 

crushed 

tMWrml  c^apm,  as  soon  as  it  is  reduced  to  the 
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desired  degree  of  fineness,  through  the  meshes  of 
closely-fitting  screens.  The  mortar  is  generally 
rectangular  in  form,  and  contains  a set  (usually 
five)  of  stamps,  constituting  a “battery.”  The 
mortars  should  be  securely  fastened  to  a solid 
foundation  of  heavy  timber,  so  as  to  prevent  jar- 
ring when  at  work.  The  stamps  are  established  in 
a substantial  framework,  and  are  lifted  by  means 
of  revolving  “cams”  or  “wipers.”  The  stamps 
should  be  round,  never  square,  and  eacb  bead 
should  rotate,  making  part  of  a revolution  each, 
time  it  is  lifted.  It  was,  at  one  time,  objected 
that  the  effective  capacity  of  round  stamps  was 
less  than  that  of  square  ones ; but  it  has  been 
proved,  by  careful  experiments  under  like  con- 
ditions, that  they  are  equal  in  that  respect,  whilst 
the  wear  and  tear  is  lessened  by  the  revolution. 
Their  weight  and  lift,  and  the  speed  at  which  they 
are  driven,  vary  in  almost  every  reduction  works, 
opinions  being  greatly  divided  on  eacb  of  these 
points.  Their  proper  adaptation  to  the  ore  under 
treatment  has  an  important  influence  upon  the 
success  of  the  operation. 

The  weight  of  stamps  ranges,  in  Victoria,  from 
224  to  1,232  lbs.  per  head.  Although  a medium 
weight  of  560  to  672  lbs.  is  found  in  most  instances 
to  best  suit  the  character  of  the  ore,  yet,  in  others, 
a higher  figure  may  be  necessitated.  In  America, 
the  weight  varies  from  700  to  950  lbs. 

The  height  of  drop  or  fall  varies  from  2 to  11 
inches  in  Victoria,  and  from  7 to  11  inches  in 
America.  It  should  not  be  less  than  7 inches,  and 
may  be  advantageously  increased  if  the  stamps  are 
light. 

The  speed  differs  in  like  manner  : in  Victoria,  it 
varies  from  45  to  85  blows  per  minute  (75  to  80 
being  generally  considered  best) ; in  America,  from 
70  to  100. 

The  order  in  which  the  stamps  drop  varies  in 
different  mills,  but  the  desired  conditions  are  (1), 
that  the  work  of  raising  the  stamps  shall  be  uni- 
formly distributed  on  the  cam-shaft,  so  that  the 
weight  lifted  may  be,  as  nearly  as  possible,  the 
same  at  any  period  of  the  revolution ; and  (2), 
that  each  stamp  shall  fall  effectively  upon  the 
material  to  be  crushed,  and  maintain  its  proper 
distribution.  If  the  stamps  were  allowed  to  rise 
and  fall  in  regular  succession,  from  one  end  of  the 
battery  to  the  other,  the  material  would  accumulate 
at  one  end,  and  the  effective  duty  of  all  the  stamps 
would  be  greatly  diminished.  In  a five-stamp 
battery,  a common  sequence  is  (1)  the  middle 
stamp,  (2)  the  end  one  on  the  right,  (3)  the  second 
on  the  left,  (4)  the  second  on  the  right,  (5)  the  end 
one  on  the  left.  Another,  which  makes  a backward 
and  forward  wave,  and  thus  keeps  the  mortar  very 
evenly  filled,  is  (1)  the  middle  stamp,  (2)  the  second 
on  the  right,  (3)  the  end  one  on  the  right,  (4)  the 
second  on  the  left,  (5)  the  end  one  on  the  left.  In 
other  mills,  the  end  stamps  are  dropped  first,  thus, 
(1)  the  end  stamp  on  the  left,  (2)  the  end  one  on 
the  right,  (3)  the  second  on  the  left,  (4)  the  second 
on  the  right,  (5)  the  middle  one.  It  is  thought  that 
the  middle  stamp  dropping  first  secures  the  greatest, 
discharge,  and  that  the  end  stamps  dropping  first 
ensures  the  greatest  quantity  being  stamped. 

The  action  of  the  stamps  in  the  presence  of  water 
is  to  reduce  the  material  to  such  a degree  of  fine- 
ness as  will  enable  it  to  flow  off  with  the  water, 
which  flashes  up  at  each  blow  of  the  stamps, 
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through  the  screens  placed  at  the  exit  from  the 
mortar.  The  prompt  escape  of  this  fine  material 
is  of  great  importance  ; consequently,  the  arrange- 
ment should  admit  of  both  a back  and  front  dis- 
charge. This  fact  has  been  overlooked  even  in 
some  of  the  batteries  most  recently  despatched  to 
the  Indian  gold-fields,  which  were  provided  with 
one  escape  only,  and  had  their  effectiveness  thus 
reduced  by  one -half. 

The  “ gauge,”  or  number  of  perforations  of  the 
gratings,  or  screens,  varies  in  different  works : in 
Victoria,  from  60  up  to  800  holes  per  square  inch  ; 
in  America,  from  900  to  10,000  holes  per  square 
inch.  As  this  determines  the  degree  of  disintegra- 
tion to  which  the  material  is  subjected,  it  should 
be  regulated  by  the  character  of  the  gold  contained 
in  the  material,  and  should  always  be  sufficiently 
fine  to  ensure  the  liberation  of  the  auriferous 
particles.  Care  must  be  taken,  on  the  other  hand, 
that  it  is  not  so  fine  as  to  cause  a difficulty  in 
arresting  the  particles.  For  reasons  to  be  explained 
presently,  I am  of  opinion  that  400  holes  per 
square  inch  should  not  be  exceeded. 

In  order  to  save  the  mortars  from  wear  and  tear, 
iron  dies,  or  false  bottoms,  are  placed  on  them,  to 
receive  the  blows  from  the  stamps.  In  America, 
they  are  generally  of  cast  iron,  and  rest  directly  on 
the  mortar.  In  Victoria,  the  much  better  plan 
is  adopted  of  allowing  the  dies  to  rest  upon  a 
layer,  at  least  three  inches  thick,  of  finely  broken 
quartz.  By  having  dies  of  the  same  size  as  the 
stamp-heads  placed  on  this  layer  of  quartz  gravel, 
an  opportunity  is  provided  for  the  liberated  gold 
particles  to  get  into  the  gravel,  out  of  reach  of  the 
stamps,  and  thence  they  are  easily  recovered. 

The  character  of  the  blow  demands  attention. 
The  hardness  of  the  mineral  containing  gold  is 
always  so  much  greater  than  that  of  gold  itself,  or 
even  of  auriferous  pyrites,  that  the  same  amount 
of  stamping  on  the  three  substances  will  render 
the  two  latter  much  finer  than  the  former.  But  it 
is  of  the  most  importance  to  prevent  the  gold  from 
being  smashed  too  fine,  or  beaten  flat,  for  in  those 
conditions  it  is  very  liable  to  be  lost.  The  tendency 
of  slow  heavy  blows  is  to  flatten  the  gold  particles, 
while  that  of  smart  light  blows  is  to  effect  disin- 
tegration without  materially  altering  the  shape  of 
the  particles. 

The  effectiveness  of  the  stamps  is  largely  depen- 
dent upon  the  regularity  with  which  they  are  sup- 
plied with  ore.  This  is  frequently  done  by  hand 
labour,  which  has  many  advocates ; but  labour  is 
saved,  wear  and  tear  are  lessened,  and  usually 
^eater  regularity  is  ensured,  by  using  a self-feed- 
ing apparatus.  This  consists  of  a hopper,  filled 
with  ore,  from  which  an  inclined  trough  leads  to 
the  battery  ; this  trough,  agitated  by  the  stamps, 
discharges  its  contents  gradually  into  the  battery. 

The  trough  supplying  water  to  the  battery  is 
generally  placed  under  the  self-feeding  apparatus. 
The  quantity  used  is  in  proportion  to  the  character 
of  the  ore,  and  the  degree  of  fineness  to  which  it 
is  crushed.  In  Victoria,  it  varies  from  30  to  1,200 
gallons  per  stamp-head  per  hour,  though  300  to  500 
may  be  reckoned  as  satisfying  all  requirements.  In 
America,  on  the  other  hand,  about  93  gallons  per 
stamp- head  per  hour  is  generally  thought  sufficient. 

It  is  evident  that  the  weight  and  speed  of  the 
stamps,  and  the  height  of  their  lift,  united  to  the 
number  of  holes  per  square  inch  in  the  screens, 


chiefly  determine  the  “ duty  ” of  the  stamps,  or  the 
quantity  of  ore  crushed  per  24  hours.  Accordingly, 
in  Victoria,  it  varies  from  1 ton  to  3 ton  1 3 cwt. : 
the  Port  Philip  Company’s  6-cwt.  stamps,  giving 
75  blows  per  minute,  and  requiring  1 h.p,  per 
head,  crush  an  average  of  2 tons  4 cwt.  each  per 
24 hours ; and  their  8-cwt.  stamps,  making  75  blows, 
and  taking  h.p.,  average  over  3 tons  in  actual 
practice.  In  America,  the  quantity  varies  from 
1 ton  to  (in  some  few  instances)  as  high  as  3 tons 
per  24  hours. 

I would  here  direct  attention  to  a class  of  stamps 
recently  brought  into  notice,  which,  though 
requiring  certain  modifications  to  fit  them  for 
gold  ore  crushing,  yet  are  decidedly  a step  in 
the  right  direction — I refer  to  W.  Easche’s,  of 
Melbourne,  “direct  acting”  battery.  Husband’s 
and  Shell’s  Pneumatic  stamps,  and  Patterson’s 
“ Elephant  ” stamps.  Thej’-  are  all  based  upon  one 
principle  : the  battery  consists  of  two  stamps  only, 
driven  at  a great  speed  (150  to  200  blows  per 
minute),  and  weighing  only  2 to  4 cwt.  each,  their 
main  differences  lying  in  the  means  adopted  for 
securing  the  speed.  The  perfection  of  stamping, 
so  far  as  quantity  is  concerned,  would  be  gained 
by  allowing  each  stamp  in  a battery  to  work  in- 
dependently, and  to  surround  it  on  all  sides  by 
screens.  One  reason  why  some  of  the  stamps  in 
Victoria  and  America  crush  so  much  more  than 
others  is,  that  they  have  screens  both  at  the  back 
and  at  the  front  of  the  battery. 

An  excellent  little  stamp  for  prospecting  purposes 
has  been  quite  lately  invented  by  Dunham.  It  can 
be  driven  by  mule  or  hand  power,  and  is  exceed- 
ingly  portable;  the  stamp  is  surrounded  by  screens, 
and,  consequently,  permits  the  maximum  of  duty 
to  be  reached. 

AprLIANCES  FOR  ARRESTING  THE  GoLD  (BOTH  FrEE 

AND  PyRITOUS)  KeNDERED  SEPARABLE  BY  THE 

Stamping  Operation. 

Having  treated  of  the  means  by  which  the 
auriferous  material  is  disintegrated,  it  will  next  be 
necessary  to  describe  the  appliances  used  for 
separating  the  free  gold  and  pyrites  from  the 
other  finely  divided  matters,  in  whose  company 
they  leave  the  battery.  This  separation  is  effected 
by  a combination  of  two  distinct  processes: — (1.) 
The  first  consists  in  directing  the  components  of 
the  mass  through,  over,  or  among  a body  of  mer- 
cury, which  metal  possesses  the  peculiar  property 
of  absorbing  the  particles  of  free  gold.  This  ab- 
sorption is  known  as  “ amalgamation,”  and  as  it 
constitutes  the  most  certain  and  satisfactory 
method  of  collecting  the  minute  particles  of  gold, 
from  which  the  mercury  can  be  separated  after- 
wards without  loss,  the  object  of  all  the  processes 
employed  is,  or  should  be,  to  bring  the  gold  into  a 
fit  condition  to  be  amalgamated,  when  it  is  not 
already  in  that  condition.  (2.)  The  second  process 
is  the  provision  of  a number  of  checks  or  obstruc- 
tions to  the  onward  flow  of  the  matters,  with  the 
object  of  presenting  abundant  opportunities  for 
the  greater  specific  gravity  of  the  most  valuable 
portions  of  the  mass  to  exert  itself,  causing  them 
to  be  arrested,  while  the  worthless  matters  and  a 
portion  of  the  pyrites  flow  away  to  undergo  further 
treatment. 

Mercury  Methods. — There  are  three  essentially 
different  methods  of  applying  mercury  for  the  re- 
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' jTi'ry  of  ih«*  !rt*o  ;^oM  at  thi.s  staj^e  of  the  treat- 
in**!!*.'  That  most  used  originated  in 

.\iu«r.  a;  it  roiisists  in  ]ilacing  a quantity  of 
:n*  r> ’ira'  in  th«*  ootirrs  of  the  stamps,  so  that  it  may 
f«-  j -.m'h  1 up  with  tlio  material,  supplementing 
•h\.  > V .1  .-.>ii..i.l.Tal)h‘  art'a  of  so-called  “ amal- 
«o},jht  plat<-'5.”  for  catching  both  the  free 
.!  i V, lias  I >><-ajMMl  the'  mercury  and  also  that 
•a  hi  ; l.as  f .rm.^l  an  amalgam  with  it.  The  mer- 
. .;rv  ;:i*r  . l i . 1 into  tho  batteries  is  added  in  small 
,.\i  s mi  time  to  time,  according  to  the  rich- 
•i-s^  ; u.-  material  ami  the  rapidity  with  which 

xm  » im  i'  forim  'l.  The  amalgamated  plates  are 

• .1  :i  . i t V .a  ‘..mi.'wliat  delicate  and  tedious  process, 

-.  ring  ..:<«•  side  of  ]>ieces  of  sheet  copper 
, .r  r...iitly  el. -dro-.silvered)  with  a coating 

• i ■.  • ;rv.  Th.at  jiortioii  of  the  interior  of 

•:e  »'t-ri.  s which  is  not  occupied  by  the 

..r. is  lin.-.l  with  these  plates,  fixed  in 
xn  ;i.  lim  d j-o.sition,  and  so  as  to  be  readily  re- 
in o.  ; and  n plai'cil.  By  the  churning  that  tabes 
pm-  in  the  battery,  jiarticles  of  gold,  mercury, 
xn  i are  sjilashed  up  on  these  plates,  and 

X*’  X.  ; tie  lies.  Ives  to  the  stirfaces,  which  are  periodi- 

Hk\\  . bam-.b  Out.sido  the  batteries  are  placed 

• till. . Mv.-r.  .1  with  similar  amalgamated  plates, 

X 1 vueh  an  inclination  as  will  permit  a 

' <x<iv  t!"w  ..f  the  materials  over  the  surface,  with- 

' . ing  rapid  as  to  wash  away  the  gold  and 
xi.ix  .MVi.  > r pre\.  nt  their  adhesion  to  the  plate. 

I ■■■  '.n  abmi  m <-.  sv.iirily  differs  according  to  the 
.••■t  ; ■>  ' ! w.i'er,  and  other  conditions.  The  gold 
Ml  1 x;;.a!-ain  . 'ill.  ( ted  on  til 080  plates  are  removed 
r ^aii  < w : y from  the  others.  The  mattersnot 
' M-  • i 1 y th.i  jil.itf  s esc:ip(«  with  the  “tailings,” 
•l.i-  I'n.-  i.t  of  which  will  receive  special  atten- 

• ••  ; •••  • T * !y. 

I • ■ ' to  asM  rl  that  thi.s  system  of  putting 
•'»  n'l,  t),,.  stain j)  coffers,  and  using  amalga- 

:"x*.  I ; ,M  s,  is  radically  wrong.  First,  as  to  the 
' 1 • u '•upposing  th(*  ore  under  treatment 

’ * '■  ■ * “•  » '■  pyritx-s  whatever,  a condition  which 
■ • I'f  • m \ . r III-  t witii  in  practice,  the  stamp- 
'•  g ; f t'  * mercury  i«  alone  a cause  of  great  loss 
; i:  n ' iiiMii'idify.  But  where  jiyrites  is 
i'"  t ' ir«  i'i  im  urr.  <1  tin*  additional  evil  that 
*’■'  . it' 1 gr'iin-.  form  a coating  over  the 

‘ f 111' r.  ury  ami  anudgain,  or  cause 
th  .Mi  g,  ,'vs  It  f '•clinically  called,  thereby 
trijl'-  lois-  (I  loss  of  gold  which 
I ' h<'  u amalganiat'-d,  of  gold  which  has, 
'«»  i ‘ I ,-  Ti  Mrs-  - f.,r  no  effective  method  has 
’ ' • u f'  uii'l  fur  ( .'itching  thi.s  “ Honred  ” 

An  *1.  lh'-  anialganiat ' ' 1 jdates,  it  is  an  in- 
>n*' (p.jj  tiny  do  not  catch  such  a 
}ir».p  rt  ' n . f fh.'  goM  as  to  remler  them  of  any 
r -n  mr-.i..-,  I *r.  h il  .]y  t In'  highest  portion  of  the 
< 'i-i  ' a-ight  by  them  !icver  ex.''ee(hs  o.i  per  cent.  ; 
i w 1.'  n ''tin  r a]iplian.'('s  jirc  not  u.sed  in  conjunc- 

•»>n  t;.o  1..1,  of  g"M  may  amount  to  half  of  the 
'ot».  ' .nfaitnd  in  theor.-.  It  maybe  safely  said 
■h»t  ♦.i.e-.r  une  has  b'  en  abandone.l  on  all  properties 
win  r-  anv  pr.  tei,  ■"  is  nui<lc  of  saving  above  .SO  per 
"'nt  <'i  the  as4  i rt 'lined  eontents  of  tiie  ore. 

The  ,^-..,1,1  of  nxjmsing  moreurv  to  the 

'-Tushe.i  materiai  may  be  divido.l  i„to  (wo  heads  — 
ti»«'re«rT  ‘‘rinjiles.**  or  “ ritHe.s.’’  and  mercury 
•trmigh,.”  Mrrcur>-  ripples  I'onsist  of  grooves  cut 
arrow  the  “ npplo-board  tables,”  inelined  planes 
of  wi»i.  rarymg  m length,  and  placed  in  the 


route  of  the  materials  leaving  the  stamps.  These 
grooves  are  cut  about  2^  feet  apart,  and  are  1 inch, 
deep  at  the  lower  side,  diminishing  till  they  are 
flush  with  the  surface  of  the  bath  at  the  upper 
edge,  and  about  3 inches  wide.  While  at  work, 
they  are  kept  nearly  full  of  mercury.  They  are 
generally  used  in  combination  with  blanket- tables, 
and  are  most  favoured  in  Australia.  Tbe  mercury 
trough  may  also  be  considered  as  essentially 
Australian.  A very  effective  arrangement  of 
blanket- tables  and  mercury  troughs,  adopted  by 
tbe  largest  Victorian  companies,  is  as  follows  : — 
The  material  leaving  the  stamps  is  led  into  a 
trough,  having  a perforated  plate  at  the  bottom 
to  keep  back  any  coarse  stuff,  by  which  it  is  easily 
distributed  ; thence  it  passes  into  three  connected 
troughs,  containing  mercury,  dropping  from  the 
first  into  the  second,  and  from  the  second  into 
the  third.  Each  of  these  troughs  is  fitted  with  a 
splash-board,  which,  reaching  down  to  within  a 
certain  distance  of  the  bottom,  compels  the  falling 
matter  to  penetrate  the  mercury  more  or  less, 
before  escaping  over  the  lip  of  the  trough.  Each 
trough  has  a tap-hole  on  one  side,  by  means  of 
which  the  amalgam  may  be  drawn  off.  The 
whole  of  tbe  contrivance  is  under  lock  and  key, 
which  prevents  stealing.  At  the  end  of  the 
blanket-table,  another  similar  trough  is  placed, 
through  which  the  material  passes  before  entering 
tbe  waste-trough.  The  amalgam  formed  in  all 
these  troughs  is  periodically  removed. 

The  third  plan  of  amalgamating  at  this  stage 
is  by  grinding  the  crushed  material  with  mercury 
in  little  mills,  as  in  Hungary.  The  same  obj ections 
apply  to  this,  as  to  the  system  of  introducing 
mercury  into  the  material  under  the  stamps. 

Blanhet-tdbles. — The  representative  of  the  second 
class  of  appliance  is  the  “ blanket- table.”  This 
consists  of  a wooden  floor,  stretching  across  in 
front  of  tbe  batteries,  with  a varying  length,  .and 
laid  at  a varying  pitch,  or  incline.  It  is  fixed 
securely,  and  in  such  a manner  as  to  enable  the 
pitch  to  be  altered,  always  observing  the  utmost 
regularity  in  its  arrangement,  and  ensuring  pre- 
cisely the  same  degree  of  pitch  throughout  tbe 
entire  length.  The  surface  of  the  table  is  made 
perfectly  smooth  and  true.  By  means  of  narrow 
strips  of  wood  fastened  to  the  floor,  it  is  sub- 
divided into  “ strakes,”  one  for  each  stamp  in  the 
battery.  Sometimes  the  table  is  broken  transversely, 
into  sections  of  three  feet  or  so,  tbe  upper  edge  of 
each  section  being  about  two  inches  below  tbe 
over-lapping  edge  of  the  next  above.  The  surface 
is  covered  throughout  with  closely  woven  baize  or 
blanket,  laid  on  with  extreme  care,  so  as  to  lie  flat, 
and  cling  to  the  boards. 

The  mixture  of  water  and  disintegrated  matters 
leaving  the  battery,  passes  over  the  surface  of  the 
blanketing  in  a thin  stream.  The  specific  gravity 
of  the  gold  and  pyrites  causes  them  to  descend  to 
the  lowest  stratum  of  this  stream,  by  which  they 
are  brought  into  contact  with  the  fibres  of  the 
blanketing,  and  are  induced  to  settle  among  them. 
From  these,  they  are  subsequently  dislodged  by 
washing  in  clean  water. 

Ma,ny  conditions  govern  the  success  or  failure 
of  this  apparatus.  (1.)  When  the  gold  is  stamped 
to  an  excessive  degree  of  fineness,  or  is  flattened 
into  liny  thin  plates,  it  becomes  what  is  known  as 

float  gold,  i.e,y  owing  to  the  minutenes  of  the 
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particles,  or  their  flattened  shape,  they  lose  the 
effect  of  their  great  specific  gravity,  and  actually 
float  away.  Hence  the  fallacy  of  too  fine  stamping. 
(2.)  The  supply  of  water,  received  through  the 
battery,  must  be  exactly  adapted  to  the  nature  of 
the  material  under  treatment;  if  too  little,  the 
material  will  be  unevenly  distributed,  and  will 
clog  the  blankets  ; if  too  great,  it  will  wash  away 
the  gold.  (3.)  The  excessive  inclination  of  the 
tables  is  often  a source  of  great  loss ; it  should 
scarcely  ever  be  greater  than  one  in  14-16. 
(4.)  The  length  of  the  table  is  of  importance  in  re- 
ducing the  inevitable  loss  to  a minimum ; for, 
though  by  far  the  largest  proportion  of  the  valu- 
able matters  is  deposited  on  the  first  few  feet  of 
the  strakes,  yet,  however  far  the  latter  may  be 
continued,  they  will  always  catch  some  particles. 
In  practice,  it  would  be  inconvenient  to  much 
exceed  30  feet,  but  20  feet  should  be  regarded  as  a 
minimum  figure.  (5.)  The  interstices  of  the 
blanketing  would,  in  course  of  time,  become 
choked  with  heavy  matters,  and  would  then  cease 
to  be  a receptacle.  The  renewing  and  washing 
must,  therefore,  be  performed  at  sufficiently  short 
intervals.  The  frequency  with  which  this  is 
repeated  will  much  depend  upon  the  character  of 
the  material,  being  increased  when  it  is  “ slimy,” 
and  when  much  pyrites  is  present.  The  first  series 
of  blankets  may  need  changing  every  hour,  or 
even  oftener,  the  second  every  two  hours  or  so, 
and  the  remainder  every  six  to  twelve  hours. 
Much  gold  is  lost  through  slovenliness  in  this  de- 
partment. (6.)  Sufficient  care  is  not  generally 
exercised  in  the  selection  of  the  fibrous  material 
used  for  covering  the  strakes ; and  experi- 
ments with  various  kinds  of  hair  and  wool,  and 
with  different  classes  of  fabric,  may  be  expected  to 
throw  considerable  light  upon  the  subject. 

Treatment  of  tke  Blanket-sanu. 

Barrel  Amalgamation. — The  material  gathered 
from  the  blanket-strakes,  consisting  of  grains  of 
free  gold,  globules  of  mercury,  and  particles  of 
amalgam,  which  have  been  splashed  or  washed 
from  the  troughs,  ripples,  or  plates,  with  a large 
quantity  of  pyrites  and  some  worthless  material, 
and  collectively  termed  “ blanket-sand,”  is  usually 
treated  with  mercury  in  a revolving  barrel,  the 
process  being  known  as  “barrel  amalgamation.” 
When  the  proportion  of  free  gold  is  considerable, 
and  the  operation  is  properly  conducted,  it  gives 
most  satisfactory  results.  The  barrels  are  of  wood 
or  iron,  and  are  constructed  to  revolve  on  a pivot  at 
each  end.  The  charge  is  8 to  10  cwt.  of  the  damp 
blanket-sand,  and  200  to  300  lbs.  of  mercury ; the 
barrel  is  then  set  to  revolve  for  about  eight  hours, 
at  a speed  of  14  to  16  revolutions  a minute.  After 
this,  it  is  filled  up  with  hot  water,  and  set  to 
revolve  again  for  another  four  hours,  at  a rate  of 
5 or  6 revolutions  a minute.  This  concludes  the 
operation,  and  the  charge  may  be  drawn  off.  The 
free  mercury  and  most  of  the  amalgam  are  with- 
drawn first.  The  remainder  of  the  contents  is 
sent  to  a shaking- table,  or  some  similar  contri- 
vance for  effecting  the  separation  of  the  amalgam, 
pyrites,  and  refuse.  The  two  latter  are  treated 
the  same  as  the  “ tailings.”  Stones  and  pieces  of 
iron  are  sometimes  put  into  the  barrel,  with  the 
erroneous  idea  that  they  grind  the  sand  finer,  and 
aid  the  amalgamation.  This  should  on  no  account 


be  done,  as,  with  pyrites  present,  the  grinding 
■will  inevitably  cause  sickening  or  flouring  of  tlie 
mercury.  When  very  little  free  gold  is  present,  it 
is  a better  plan  to  treat  the  blanket-sand  in  the 
same  manner  as  the  concentrated  tailings,  to  be 
described  hereafter. 


Treatment  of  the  “Tailings.” 


All  the  stamped  material  remaining  beyond  the 
portions  which  are  caught  by  the  blankets,  plates, 
ripples,  and  troughs,  is  collectively  known  as 
“ tailings.”  It  consists  principally  of  fine  earthy 
matters,  but  contains  also  more  or  less  of  gold, 
amalgam,  mercury,  and  pyrites,  chiefly  the  last. 
In  some  instances,  especially  when  the  ore  contains 
a large  proportion  of  pyrites,  the  tailings  have  a 
very  high  value  ; in  all  cases,  the  recovery  of  the 
gold  contained  in  them  demands  the  earnest  atten- 
tion of  the  miner  who  desires  to  achieve  success. 


Unfortunately  their  treatment  is  full  of  diffi- 
culty, and  hence  the  only  too  frequent  disposition 
to  neglect  them  totally  or  partially.  It  is  only 
where  the  poverty  of  the  ores  renders  it  com- 
pulsory to  extract  all  the  precious  metal  they 
contain,  in  order  to  give  a remunerative  yield, 
that  any  really  effective  and  economical  plans  have 
been  devised  for  the  purpose.  Where  the  ores  are 
sufficiently  rich  to  pay  a good  profit  from  the 
more  easily  extracted  portion,  little  attention  has 
been  given  to  this  question.  But  the  knowledge 
gained  in  one  region  should  be  applied  in  all,  and 
there  is  no  excuse  for  throwing  away  a quantity  of 
gold  because  the  mine  happens  to  pay  well  without 
it.  Such  an  undertaking  must  be  undoubtedly 
catalogued  among  the  failures,  whatever  profits 
it  may  return. 

Settling -boxes. — The  sands,  pyrites,  slime  and 
water,  which  have  escaped  from  the  blankets  and 
the  last  mercury- trough  into  the  waste-trough, 
pass  direct  to  “ settling-boxes,”  where  the  current 
is  checked,  and  the  heavier  material  settles.  These 
boxes  are  generally  cleaned  out  every  few  hours, 
and  the  material  is  passed  on  at  once  to  some 
machine  for  concentration.  The  fallacy  of  this 
step  will  be  evident,  when  we  consider  that  all 
methods  for  the  mechanical  concentration  of  ores 
by  means  of  water,  based  upon  the  fact 
that  the  ore  is  specifically  hea'vier  than  the  refuse, 
can  only  fully  succeed  when  that  superior  weight 
of  the  ore  is  most  thoroughly  availed  of.  I have 
previously  alluded  to  the  fact  that  the  relatively 
greater  specific  gra'vity  of  the  particles  may  lose  its 
effect  in  the  presence  of  material  of  disproportion- 
ate size  and  shape.  The  latter  feature  cannot  be 
controlled,  as  it  is  determined  during  the  process 
of  crushing ; but  for  the  classification  of  the  grains 
according  to  size,  at  least  within  certain  limits, 
a number  of  contrivances  have  been  invented, 
and  are  in  every-day  use  in  Europe,  for  the  con- 
centration of  such  heavy  ores  as  galena,  tin  ore, 
&c.  Their  value  for  application  to  the  treatment 
of  auriferous  pyrites  is  intensified  by  the  fact  that 
the  gravity  of  the  latter,  as  compared  with^that  of 
quartz,  presents  far  less  contrast  than  does  that 
of  lead  or  tin  ore  to  its  gangue;  besides,  the 
pyrites  is  so  much  softer  and  more  brittle  than 
the  quartz,  that  it  is  crushed  relatively  much 
finer.  For  these  reasons,  the  “sizing”  of  the 
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tailings,  before  any  attempt 


is 


made  to  concentrate 
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Trr  vTMKNT  OT-  THK  rVF.ITES. 

Having  ^ecur*  d the  pyrite.s  m a fairly  clean  con- 


dition, the  next  step  is  to  extract  the  gold  con- 
tained in  them.  This  is  often  conducted  as  a separate 
industry,  especially  where  the  proportion  of 
pyrites  yielded  by  the  ores  is  too  small  to  permit  of 
each  mine  maintaining  an  establishment  for  the 
purpose,  and  where  the  necessary  facilities— cheap 
fuel  and  skilled  labour— do  not  exist. 

Under  this  section,  will  be  included  the  treatment 
of  all  compounds  of  the  baser  metals,  in  whose 
association  gold  is  found.  The  treatment  of  all 
ores  will  have  been  pretty  much  the  same  up  to 
this  point,  whether  the  gold  were  in  a free  state, 
or  associated  with  various  metallic  sulphides, 
arsenides,  &c.  Of  course,  should  the  ore  contain 
no  fine  gold  whatever,  the  mercury  methods  might 
be  dispensed  with ; but  the  blanket-tables,  sizers, 
and  concentrators  will  need  more  than  usual 
attention. 

The  gold  found  in  these  ores  is  probably  always 
in  a native  state,  that  is  to  say,  it  is  not  in  chemical 
combination,  though  the  mechanical  association 
may  be  exceedingly  close.  In  some  instances,  in- 
deed, the  grains  of  gold  are  covered  by  a micro- 
scopically fine  film  of  sulphide,  sufficient  to  prevent 
actual  contact  between  the  gold  and  mercury.  This 
fact,  combined  with  what  has  been  previously  said 
about  the  flouring  of  mercury  placed  in  the  stamper 
boxes,  by  reason  of  the  sulphides  met  with,  points 
conclusively  to  the  error  of  attempting  to  effect 
amalgamation  of  the  gold  in  such  ores  by  means  of 
grinding  with  mercury,  for  not  only  will  much  of 
the  gold  be  lost,  but  much  mercury  will  be  floured 
and  also  lost. 

It  may  be  taken  as  an  established  fact  that  the 
first  step  necessary  to  the  recovery  of  the  gpld  from 
such  compounds  is  the  oxidation  of  the  sulphides, 
arsenides,  or  other  compounds  which  hold  it 
prisoner.  The  least  experienced  gold-miner  knows 
that  pyrites  which  has  been  exposed  in  heaps  for 
years  to  the  weather,  yields  a far  greater  per-cent- 
age  of  gold  than  it  did  when  first  placed  in  the 
heap,  the  gold  having  been  liberated  by  the  oxi- 
dation caused  by  the  exposure.  But  this  is 
necessarily  a very  slow  process,  and  not  quite  a 
perfect  one.  A more  rapid  and  effectual  way 
of  securing  the  same  result  is  by  roasting 
the  material  in  a reverberatory  furnace,  so  as 
to  volatilize  the  sulphur,  &c.  These  furnaces 
are  constructed  on  many  plans.  The  one  adopted 
by  some  of  the  largest  and  most  advanced  works 
in  Australia  is  the  inclined  reverberatory  furnace 
of  Latta  and  Thompson.  It  only  requires  one  man 
per  shift  to  work  it.  It  consists  of  a fire-box  at  the 
lowest  end,  from  which  the  heat  passes  over  the 
pyrites  on  the  hearth.  It  has  doors  on  each  side, 
by  means  of  which  the  pyrites  are  gradually 
drawn  down  over  the  hearth,  beginning  with  the 
hopper  which  supplies  the  pyrites,  and  which  is 
situated  at  the  higher  end  of  it,  until  they  reach 
the  bottom,  where  they  fall  into  a channel,  whence 
they  are  drawn  into  a pit.  The  labour  may  be 
reduced  by  making  the  furnace  in  three  sections  at 
right  angles  to  each  other,  so  as  to  facilitate  the 
oj)era,tion  of  working  the  charge  through.  The 
roasting  must  be  continued  until  all  the  sulphur 
and  arsenic  are  driven  off,  and  the  pyrites  become 
“sweet;”  but  the  heat  must  not  be  carried  too 
high,  nor  is  it  necessary  to  convert  all  the  iron’; 
into  sesquioxide.  The  time  occupied  in  the  opera- 
tion is  12  to  18  hours,  but  efficiency  must  not  be 
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sacrificed  to  time,  for  partially  decomposed  pyrites 
cause  more  “ flouring  ” of  the  mercury,  and 
greater  loss  of  gold  and  amalgam  in  the  succeed- 
ing operation,  than  undecomposed  pyrites.  The 

sweetness  ” is  judged  by  the  material  emitting 
neither  smell  nor  fumes,  by  giving  off  no  sparks 
whilst  hot,  by  its  turning  red  when  cold,  and  by 
its  ceasing  to  run  easily  when  stirred.  About 
4 to  4i  tons  of  pyrites  can  be  treated  in 
a day  in  such  a furnace.  The  consumption  of 
fuel  will  much  depend  upon  the  regular  feeding  of 
the  fire.  Great  attention  must  also  be  paid  to  the 
draught  of  the  furnace,  as  it  is  essential  that  a 
steady  current  of  air  should  pass  over  the  surface 
of  the  pyrites,  to  ensure  their  thorough  oxidation, 
and  some  plan  must  be  adopted  to  effect  this. 
Opinions  are  divided  as  to  whether  the  presence  of 
a small  per-centage  of  sand  with  the  pyrites  is 
detrimental  or  beneficial;  on  the  one  side,  it  is 
maintained  that  the  sand  tends  to  check  the 
agglutination  or  ‘-'caking”  of  the  particles,  which, 
when  once  begun,  makes  it  very  difficult,  if  not 
impossible,  to  roast  properly ; on  the  other  hand, 
it  is  contended  that  the  sand  cuts  up  the  mercury, 
and  causes  a great  loss  in  the  subsequent  process 
of  amalgamation,  especially  if  a Chilian  mill  is 
used.  Mixing  charcoal  with  the  pyrites  in  roast- 
ing promotes  their  decomposition  by  the  combi- 
nation of  the  carbon  with  the  sulphur,  but  a good 
furnace  properly  attended  requires  no  such  aid, 
and  when  lead  or  antimony  are  present  in  the 
pyrites,  the  carbon  acts  injuriously  (by  reducing 
the  metals). 

Another  furnace  which  is  highly  spoken  of  is 
the  revolving  furnace.  It  consists  of  a fire-box, 
whence  the  heat  and  products  of  combustion  tra- 
verse an  iron  tube,  lined  with  fire-bricks,  supported 
at  an  inclination  which  varies  with  the  character  of 
the  ore.  It  rests  upon  friction  wheels,  and  is  rotated 
by  gearing  at  the  lower  end ; it  passes  into  the 
fire-chamber,  and  is  so  arranged  as  to  deliver  the 
ore  passing  through  it  by  an  opening  into  the 
chamber.  At  the  upper  end,  it  communicates 
with  flues  or  condensing  chambers.  The  ore,  dried 
on  the  plates  covering  the  condensing  chambers, 
is  fed  into  a hopper  by  a boy,  who  also  attends  to 
the  fire.  The  tube  makes  three  to  eight  revolutions 
a minute ; in  its  progress,  it  raises  the  ore  by  four 
projecting;  shelves  parallel  with  its  axis,  whence 
the  ore  falls  off  in  thin  streams  through  the  heated 
gases  in  the  tube.  The  sulphur  and  arsenic  thus 
ignite,  and  bum  so  freely  that  much  of  the  former, 
and  more  of  the  latter,  \^1  have  escaped  before  the 
ore  has  arrived  half-way  along  the  tube,  and  the 
heat  evolved  by  this  combustion  is  available  for 
heating  the  upper  portion  of  the  tube.  The  advan- 
tages of  this  furnace  are — saving  of  labour  for  dis- 
tributing the  pyrites,  and  the  completeness  with 
which  the  distribution  is  effected. 

Amalgaraation. — The  object  of  simple  roasting  is 
to  free  the  gold  from  its  companionship,  and  render 
it  susceptible  of  amalgamation.  In  order  to  effect 
the  latter,  the  roasted  pyrites  are  ground  with 
mercury  in  Chilian  mills,  in  Arrastras,  or  in 
Wheeler’s  or  Hepburn  and  Peterson’s  pans,  &c. 
The  object  in  all  is  to  break  up  the  mercury,  and 
cause  its  thorough  penetration  of  the  sand  operated 
on,  so  that  it  may  take  up  all  the  gold  brought 
into  contact  with  it.  The  successful  conduct  of 
the  process  is  by  no  means  easy,  for  the  very  means 


adopted  to  secure  effective  amalgamation  give  rise 
to  a flouring  of  the  mercury,  brought  about  by 
mechanical  action,  and  causing  a great  loss  of 
mercury  during  the  subsequent  operation  of  flush- 
ing off.  Several  speciflcs  have  been  proposed  for 
lessening  this  loss.  “Sodium  amalgam”  keeps 
the  surface  of  the  mercury  bright  and  quick,  owing 
to  the  gradual  oxidation  of  the  sodium,  and  is  by 
many  considered  to  prevent  flouring,  and  to  assist 
in  collecting  the  mercury  when  floured ; by  others, 
it  is  thought  to  gather  base  metals,  and  to  cause 
a loss  of  mercury.  It  is  probable  that  more  watch- 
fulness and  attention  to  its  peculiar  properties 
would  make  it  more  generally  successful.  Solution 
of  soda  is  useful  for  freeing  the  gold  particles  from 
grease ; the  same  is  more  or  less  true  of  solution  of 
potash  and  of  lime.  Potassium  cyanide  prevents 
flouring,  and  keeps  the  mercury  bright.  Of  the 
acids,  sulphuric  acid  acts  better  than  either  nitric 
or  hydrochloric. 

The  matters  taken  from  the  amalgamator,  of 
whatever  kind,  are  next  passed  through  a concen- 
trator, or,  better,  through  two  in  succession,  and 
then  through  a mercury  trough,  the  tail-sand  being 
run  through  buddies.  The  proportion  of  the  gold 
saved  from  the  pyrites  by  the  proper  use  of  these 
contrivances  has  been  as  high  as  95  to  98^  per 
cent. 

Pyrites  may  consist  of  the  following  distinct 
minerals : — 

Specific  gravity. 


1.  Iron  pyrites  (mundic) 4-8  — 5-2 

2.  Magnetic  pyrites  (pyrrhotine) 4-4  — 4-7 

3.  Arsenical  pyrites  (mispickel) 6*0  — 6*4 

4.  Copper  pyrites  (chalcopyrite) 4‘1  — 4-3 

5.  Sulphide  of  antimony  (stibnite) 4’5  — 4-6 

6.  Sulphide  of  lead  (galena) 7'2  — 7'7 

7.  Sulphide  of  zinc  (blende) 3 "9  — 4 -2 


Other  rarer  compounds  are  also  sometimes  found, 
but  only  in  such  small  quantities  as  not  to  inter- 
fere with  any  process  adopted,  and  they  will  not 
be  considered  in  this  paper. 

The  most  common  form  is  a mixture  of  iron, 
magnetic,  arsenical,  and  copper  pyrites,  in  which 
any  one  of  these  may  largely  predominate,  or  be 
entirely  absent.  It  is  usually  found  that  the  gold 
exists  in  one  or  two  only  of  the  components  of  the 
mass,  and  not  in  the  others.  Where  the  gold  is 
absent  from  the  magnetic  and  copper  pyrites,  and 
present  in  the  iron  and  arsenical  pyrites,  these  may 
often  be  separated  by  mechanical  dressing,  based 
upon  the  difference  in  specific  gravity.  Where  this 
is  impossible,  and  the  copper  pyrites  are  sufficiently 
abundant  and  valuable  to  treat,  Mr.  Cosmo  New- 
bery — who  has  a great  reputation  in  Victoria — re- 
commends the  wet  method  of  copper  extraction, 
leaving  the  gold  to  be  obtained  by  the  ordinary 
amalgamation  process,  instead  of  smelting. 

But  it  is  only  within  the  last  few  years  that  any 
process  has  been  found  for  extracting  the  gold 
from  ores  containing  sulphide  of  antimony,  and 
many  highly  auriferous  mines  in  Victoria  have 
been  stopped  for  want  of  such.  In  1873,  Messrs. 
Cosmo  Newbery,  Ulrich,  and  Brown,  treated  anti- 
monial  ores  by  fusing  the  sulphide  with  a propor- 
tion of  metallic  antimony,  which,  having  a great 
affinity  for  gold,  takes  it  up,  and,  on  cooling,  may 
be  easily  separated  from  the  sulphide.  The  anti- 
mony is  used  until  it  has  become  rich  in  gold,  when 
the  two  metals  are  separated  by  the  oxidation  of 
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tt  t.  ■i  ;.i  r-  in.  ; st.-am  is  then  injected  until  the 
wl.  ai/iTu.iny  is  got  rid  of.  The  quartz 

< r r i'. r.  n :-  r-  1 extremely  frLable,  the  steam 
nil  l arts  of  ovcn  the  largest  lumps 
i'n  V*  . k.n  } ■ • . :iv.-iiiently  handled  in  charging  the 
f :'T.  e . . '!  /.•  . bl..ri.le  of  antimony  formed  comes 

. nt  ; with  air  on  leaving  the  mass  of  ore, 
an!  1 into  oxide,  the  sulphuretted 

by  i'  n : ■ n u'  band  at  the  same  time ; the  oxide 
> i ’i;:  :•<  . ..lle.  tcd  in  suitable  condensers. 

\S  ; • • . ii  I’n'*-  removed  from  the  furnace,  it 

1 • i.  I'l  i t!if  gold  may  be  saved  by  amalga- 

1.  i*.  i 1:  i:(  itinent  of  antiraonial  sands  re- 

. - (.ri  i!!!  iix.-lilicHtions.  The  steam  is  not 


. V intr  mIix-  d into  a reverberatory  furnace 
lit  -l  imitting  an  excess  of  air,  but  a close 
f ;rn  w • v.ifh  (lutomatic  rakes  may  be  used.  The 
r ik-  l.'  inn'  j .i  rforatod,  and  attached  to  the  steam 
j ;;  ■•  , .nr.  a- '1  t<  • <listribute  the  steam  in  jets  through 
tl’..-  n.r-.-M  of  ‘•and. 

M.-.  r,  siix)  X.  wborj'  has  gone  yet  further,  and 
1--  : v;m  i in  the  laboratory  a simple  and  in- 

• a;  • III.  thod  for  condensing  the  solidifiable 
j : - <'f  tlx-  iiiincs.  It  consists  of  a small  flue, 
w.'h  an  .artifx  i.al  draught,  produced  by  a blower. 
1 i ' i'  ( - iTitravited  at  intervals  to  a nozzle, 

i..  .;;r.  ■ ’s  tlix  fumes  with  force  against  a fixed 

; • I*  i'  f"und  tliat  the  solid  particles  adhere 

t ■ • i hit.',  f(. rilling  a dense  cone  of  such  solidity 
th  k*.  *h.-  -•.r..nn'*  '.t  current  of  air  fails  to  dislodge 


t • I . . . 

I ‘I.'  ] ractinil  results  obtained  in  the  treat- 
t • ’ ■ ■ St.  Arnami  (Victoria)  ores,  which 
■ • f‘ 1 IV.  ly  to  the  gold,  large  quantities 

' • •'  • :.  i'  '.’  "uM  seem  that  by  careful  washing 
i:  . d.' n xiiif.n  in  ]ians,  the  loss  to  be  feared 
' ii‘ X t with  the  mercury,  may  be  so  re- 

: 1'  t ' 1 an  ely'  notii’cable. 

/ ‘‘  ^ 'al!  r.’ 1 lx  at  alloys  with  gold,  yet  the 

> '•"  e:l;.  am  dn'  iiiiated  by  mcrcury ; it  there- 

i r.  r-  p.;r.  - n..  s;..  . ia!  notice. 

I r.  n i:.  ..ins  t . ei.nsider  two  jirocosses  for  the 
"/  auribuous  ].yritcs,  viz.:  Plattner’s 

7).-  t'  .rm.r  was  ir..j.<;sed  by  Prof.  Plattner 
I t). m ,:o  y<  ars  ago,  and  has  been  used  in 
*or;:,..;  and  Aiie  rica  for  many  years;  in  some 
' ' n ‘‘I!  . esstully,  in  others,  not.  In  Silesia 

•or.:  in%  s containing  about  9 dwt.  of  gold 
h. . n profitably  treated  by  it;  in 
• *.;f  ri  ia.  a’...'.,  it  is  considerably  used.  It  con- 
s K.  a.  *tng' np'.n  the  pyrites — after  roasting — 
i V rP,  r;ix  gas.  ol.tained  I'.y  the  reaction  of  sul- 
J el  with  j.eroxide  of  manganese  and 

*■  ^ h-rms  a (diloriile  of  gold,  which  is 

V \ ^ ^ I'rc(  ipitateil,  in  the  metallic  state, 
by  s-:.j.hat“  of  ir<  n.  <*r  as  a .sulphide  by  .sulphuretted 
l.T  Jr  .g.  n.  In  theory,  it  is  a simple  process,  and 
r'  .p;:r».^  ‘udy  a t.  w hands ; but  in  practice,  there  are 
*'-rrral  drawl  .a-  ks.  Pyrites,  roasted  and  pulverised, 
b*.  ''malc-’imation.  would  not  necessarily  be  fit 
f r r.dorination.  Mrt.allii’  iron  must  not  be  pre- 
ur  It  will  precipitate  the  chloride  of  gold,  and 


it  is  essential  that  all  the  particles  of  gold  shall  be 
as  nearly  as  possible  of  the  same  size,  as  any  large 
pieces  will  prolong  the  operation,  and  so  cause 
waste  of  time  and  loss.  In  many  countries,  it  can- 
not be  used,  as  the  chlorine-producing  materials- 
cannot  be  obtained  sufficiently  cheap. 

With  regard  to  Claudet’s  process,  Mr.  J.  Arthur 
Phillips,  the  well-known  metallurgist,  who  was 
associated  with  M.  Claudet  in  carrying  out  his 
invention,  assures  me  that  it  is  quite  unfitted 
to  deal  with  ordinary  auriferous  pyrites,  it  being 
essentially  a copper  process,  in  which  the  gold  is 
obtained  as  a bye-product  at  very  small  ex- 
pense. 

Oxidation. — The  last  point  to  which  I shall  refer 
is  one  which  bids  fair,  if  successful,  to  revolutionise 
the  entire  present  treatment  of  pyritous  ores.  It 
is  no  less  than  oxidising  them  before  crushing, 
thus  saving  the  losses  and  expenses  of  concentra- 
tration,  roasting,  and  subsequent  amalgamation* 
This,  3VIr.  Cosmo  Newbery  has  successfully  accom- 
plished in  the  laboratory,  by  a similar  process  to 
that  I have  just  described  as  being  used  for  the 
treatment  of  antimonial  ores,  viz.,  roaiting  in  a 
close  furnace  with  the  introduction  of  steam.  It 
remains  to  be  seen  whether  the  cost  for  fuel,  labour, 
&c.,  will  render  the  operation  more  profitable  than 
the  means  now  adopted. 

Eesume. 

In  this  brief  description  of  the  processes  followed 
in  extracting  gold  from  its  natural  combinations, 
I have  endeavoured  to  introduce  allusions  to  all 
the  most  important  of  the  improper  methods  which 
have  crept  into  use. 

A cause  of  failure  not  yet  noticed  is  the  practice 
of  burning  the  vein-stuff  before  crushing,  with 
the  object  of  lessening  the  wear  and  tear  of  the 
machinery,  and  increasing  its  effectiveness,  by 
rendering  the  quartz  very  friable.  If  pyrites  were 
entirely  absent  from  the  ore,  the  process  might  be 
valuable  ; but  this  is  rarely  or  never  the  case.  In 
simply  roasting  such  large  fragments  of  mineral, 
it  is  impossible  to  oxidise  all  the  sulphur  present 
in  the  pyrites.  The  result  with  common  iron 
pyrites  is  that  a lower  sulphide  is  formed,  which 
melts,  and  encloses  fine  particles  of  gold  in  a 
ferruginous  glaze;  while  with  arsenical  pyrites, 
the  arsenic  set  free  in  vapour  may  actually  form  an 
alloy  with  the  gold.  In  either  case,  the  gold  is 
lost. 

In  conclusion,  it  maybe  interesting  to  illustrate 
the  consequences  of  using  suitable  and  unsuitable 
appliances,  by  a few  examples  of  failure  and 
success,  quoted  from  official  documents. 

First,  as  to  the  failures.  According  to  Mr.  E. 
W.  Eaymond,  there  is  no  subject  of  “ more  im- 
portance to  the  mining  interest  of  California  than 
the  economical  treatment  of  gold-bearing  ores,  and 
it  is  a fact  worthy  of  consideration  that,  after  20 
years’  experience  in  the  business  of  quartz-mining, 
it  is  conceded  that,  with  a few  exceptions,  from 
one-third  to  one-fourth  of  the  assay  value  of  the 
ores^  now  being  worked,  amounting  to  several 
millions  of  dollars  annually,  passes  off  in  the 
slimes,  and  is  irretrievably  lost.” 

In  the  case  of  an  Australian  mine,  which  was 
I abandoned  by  the  owners  because  they  had  no 
j knowledge  how  to  extract  the  gold  from  the  pyrites, 
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assays  showed  gold  varying  from  19  dwt.  14  gr. 
to  1 oz.  6 dwt.  3 gr.  a ton,  besides  silver,  the  total 
value  being  £4  3s.  6d.  and  £6  4s.  6d.  a ton  respec- 
tively ; and  a sample  of  what  was  considered  poor 
tailings  gave  9 dwt.  19  gr.  of  s:old  and  over  25  ozs. 
of  silver,  the  total  value  being  £7  7s.  2d.  a ton.  A 
number  of  other  samples  of  tailings,  mostly  non- 
pyritous.  collected  by  the  same  official,  gave  the 
following  proportions  of  gold  per  ton : — 9 dwt. 
19grs.,  12  dwt.  9grs.,  13  dwt.  17grs.,  16  dwt. 
23  grs.,  17  dwt.  logrs.,  1 oz.  0 dwt.  21  grs.,  1 oz. 
2 dwt.  22  grs.,  1 oz.  6 dwt.  18  gr.,  1 oz.,  15  dwt. 
22  grs.  In  New  Zealand,  too,  no  mining  company 
has  been  able  to  pay  a dividend  from  ore  having 
less  than  10  dwt.  of  gold  per  ton,  a fact  largely 
due  “ to  positive  loss  of  gold,  which,  with  proper 
appliances,  might  have  been  prevented.”  The  list 
might  be  extended  indefinitely,  but  will  suffice  as 
an  illustration.  It  shows  the  black  side  of  the 
picture,  and  would  represent  gold-mining  as  a 
veritably  imdesirable  and  unremunerative  under- 
taking; yet  every  one  of  these  failures  may  be 
traced  directly  to  a specific  fault  in  the  appliances 
used. 

It  is  refreshing  to  turn  to  the  other  side,  and  see 
what  has  been  effected  by  proper  plans  of  treat- 
ment. And  here  I shall  refer  only  to  examples 
where  the  amount  of  gold  obtained  was  less 
than  the  smallest  amount  thrown  away  in  the 
previous  case,  which  you  will  remember  was 
9 dwt.  9 gr.  The  first  and  most  prominent  example 
is  the  well-known  Port  Philip  Co.,  of  Victoria,  to 
whose  managing  director,  Mr.  Eivett  Bland,  the 
science  of  gold-mining  is  much  indebted.  This 
company  has  to  raise  its  ore  from  a depth  of  700  to 
1,000  ft.  During  the  past  10  years,  it  has  treated 
600,531  tons,  the  average  yield  of  which  was 
5 dwt.  13  gr.,  the  extremes  being  3 dwt.  23^  gr.  in 
1873,  and  7 dwt.  21  gr.  in  1878.  The  same  com- 
pany has  treated  3,593  tons  of  pyrites,  yielding  an 
average  of  4 oz.  3 dwt.  17  gr.  of  gold,  when  con- 
centrated. The  average  total  cost  of  treat- 
ment has  been  £3  13s.  7d.  a ton  ; the  average 
profit,  £13  5s.  Another  Australian  company, 
getting  part  of  its  ore  from  surface  workings, 
has  profitably  crushed  283,550  tons,  with  an 
average  yield  of  2 dwt.  22  gr.  Another  treated 
7,453  tons  in  seven  months,  with  a return  of 
2 dwt.  10^  and  paid  £2,101  10s.  profit. 

Another  realises  a large  profit  from  a yield  of 
only  1 dwt.  14  gr.  per  ton  of  ore  crushed.  Put 
the  most  remarkable  of  all  is  the  Imperial  Com- 
pany, at  Ballarat,  which  has  treated  2,100  tons  of 
quartz,  affording  only  21-99  gr.  of  gold  per  ton, 
with  a fair  margin  of  profit  on  the  operation ; in 
other  words,  it  has  made  money  out  of  material 
which  is  only  one-tenth  part  as  rich  as  the  non- 
pyritous  material  which  its  neighbours  are  throw- 
ing away. 

Of  course,  some  allowance  must  be  made  for  the 
character  of  the  ore  in  different  cases,  and  the 
general  conditions  surrounding  the  undertaking ; 
but  I do  not  think  any  doubt  can  now  remain  upon 
your  minds  that  if  the  knowledge  already  acquired 
upon  the  subject  of  treating  gold-bearing  ores  were 
judiciously  and  appropriately  applied  in  all  cases, 
we  should  soon  see  a satisfactory  return  for 
that  sum  of  one  million  some  odd  thousand 
pounds,  to  which  I referred  at  the  beginning  of 
this  paper. 


DISCUSSION. 

The  Chairman  said  as  it  was  possible  there  might  be 
some  gentlemen  present  who  would  not  be  able  to 
attend  on  Monday,  he  should  he  happy  to  hear  any  re- 
marks any  one  might  wish  to  make. 

Mr.  J.  Valentine  Smedley  said  he  should  like  to  ex- 
press his  appreciation  of  the  paper  and  his  thanks  to 
Mr.  Lock.  He  was  not  a mining  engineer,  nor  qualified 
to  give  anything  like  a technical  opinion  upon  the  paper, 
but  as  a private  individual  he  was  very  deeply  interested  in 
mining,  in  spite  of  himself.  He  had  been  connected  with 
mining  of  various  kinds  during  the  last  20  years,  as 
proprietor,  as  a shareholder  in  several  mines,  as  director 
of  several  collieries,  and  as  chairman,  and,  from  having 
lost  a good  deal  of  money  in  mining  he  had  endeavoured 
to  abandon  it,  but  in  spite  of  his  efforts,  somehow  or 
other,  mining  had  stuck  to  him.  At  this  particular 
period,  when  gold  mining  in  India  was  so  prominently 
before  the  investing  public,  Mr.  Lock’s  paper  was  emi- 
nently opportune.  The  unfortunate  experience  he  (Mr. 
Smedley)  had  had  in  gold  mining  led  him  to  the  con- 
clusion that,  whereas,  as  Mr.  Lock  had  shown,  they 
might  be  told  what  methods  to  avoid,  and,  on  the 
other  hand,  what  'to  adopt,  he  would  go  farther, 
and  say  that  even  in  the  case  of  proper 
methods  and  appliances,  unless  they  were  pro- 
perly administered  by  the  local  managers  or  super- 
intendents in  charge,  the  great  advantage  of  the 
improved  methods  was  lost.  It  seemed  to  him  that  in 
almost  every  case  the  causes  of  failure  had  been  nothing 
more  nor  less  than  local  mismanagement  of  mines. 
He  had  not  the  number  of  dividend  and  non -dividend 
mines  at  his  finger-ends,  but  he  believed  there  were 
more  of  the  latter  than  of  the  former  ; and  he  was  one  of 
those  who  thought  that  this  was  not  owing  to  any  want 
of  precious  metal  in  the  mines,  but  because  the  mines  were 
badly  administered.  Even  in  cases  where  proper  treat- 
ment, such  as  suggested  by  Mr.  Lock,  had  been 
present,  the  cause  of  failure  was  owing  to  those 
methods  not  being  properly  administered.  He 
thought  the  time  had  come  when  a revolution  must 
take  place  in  the  system  of  the  management  of  mines. 

Mr.  Hepple  Hall  said  he  had  not  the  same  interest 
in  gold  mining  as  the  previous  speaker,  but  he  had 
been  a great  deal  in  gold  mining  countries,  and  had 
seen  a great  deal  of  the  various  methods  adopted.  He 
came  there  expecting  a great  treat,  and  he  had  not  been 
disappointed,  but  still  he  regretted  that  the  paper  had 
not  a rather  broader  scope,  for  it  seemed  devoted  prin- 
cipally to  Australia,  with  some  references  to  California. 
He  had  been  in  British  Coliunbia  and  in  Nova  Scotia, 
where  there  was  a great  deal  of  gold  mining,  but  this  had 
not  been  touched  upon  in  the  paper.  He  would  with- 
hold any  general  remarks  until  the  next  meeting. 

Mr.  Fretwell  asked  if  Mr.  Lock  had  had  any  experi- 
ence of  gold  mining  in  Hungary,  especially  in  Transyl- 
vania, and  if  he  could  explain  why  these  mines  had  not 
heen  profitable  to  the  Government,  who  worked  them. 

The  Chairman  said  Mr.  Lock  had  had  considerable 
experience  of  Hungarian  gold  mining,  and  he  would, 
no  doubt,  deal  with  it  fully  in  the  discussion.  He 
understood  the  object  of  the  paper  to  be  on  the  opera- 
tions of  gold  mining,  and  how  to  obtain  the  last  grain 
of  gold  from  the  quartz  or  matrix  in  which  it  was 
contained,  but  he  did  not^  understand  that  Mr. 
Lock  confined  himself  to  Australia  or  CaLifomia.  He 
took  those  countries  as  prominent  instances  of  the 
treatment  of  gold  by  crushing,  as  distinguished  from 
alluvial  washing,  or  anything  of  that  sort.  As  to  the 
question  of  the  management  of  gold  mines,  he  hardly 
thought  they  could  call  on  Mr.  Lock  to  discriminate 
between  well  and  fil-managed  mines.  He  simply  dealt 
with  the  method  of  treating  the  ores,  with  a view  to 
obtaining  the  best  results  from  them. 
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N y r^  in  -1  ’ V.  i-  iut-TCsti  (l  iu  silver  mining 
1 he  should  like  to  ask  if  Mr. 
• ^ ••  t i the  question  of  lixivia- 

' • ii  Amerioa  in  -whicli  he  was 

• ? ' 1 >r.  - were  absolutely  useless  up 

• , V t i r..:i sting  and  then  treating  in 

. r • I'i'hite  soda  and  hypo-sulphite 
■ . : . now  returning  very  iarge  profits. 

y T '<  ’ ’ ■ wns  to  get  the  whole  subject 

t .ghly  r-msidered,  and  to  get  every- 
T-d  who  liiid  something  to  say  upon 
\ . outlet  for  capital  in  this  direc- 
* i'lgiily  understood,  but,  at  the  same 
•«  .f  le  irning  gold  niining  in  England 
\ ' tlie  thing  could  not  be  properly 

■ ’ iii.iu  had  j list  mentioned  one  pro- 
subject  were  gone  into  and  dis- 
til understood  it,  the  discussion  would 
1 g-  t to  the  ears  of  others,  and  thus 
’ . >uld  be  set  thinking  upon  it,  and  it 

• b)  !^!<-  perfection  of  a new  process.  It  was 
* I , to  tlie  subject,  to  dismiss  it  in  half- 

■ t o.  re  were  many  anxious  to  take  part 
> : -i'-n,  who  would  have  attended  if  the 

1 i;  >1  I - - u so  severe.  For  instance,  there 
i . .1.  Arthur  I’liillips,  whose  view  of  Claudet’s 
' ' I .1  m.-utioued  iu  the  paper.  That  process 
’■  ■ ' K'd  deal  of  in  Australia,  as  one  which 

o ...  j 1_\  into  use  in  treating  waste  tailings, 

■ ■ ? ^ i 0 ^ ( ,uld  t(dl  them  more  about  it  in  five 

■ ^ ,1  ) . ( .-lid  in  a week.  lie  should  certainly 

• ' - < n tli-‘  .•evrfjunt  he  had  of  it  except  with 

1,  o,  ’ Ttp"- authority. 

Mr.  Srrrdlcy  then  moved  that  the  discussion  be  ad- 
; • Al  -nday  evening. 

Kr.  Hall  0.  0.  Ti.b-d  the  motion,  which  was  carried 
i.d  the  meeting  adjourned. 


CANTOR  LECTURES. 

r<U\TS  OF  CONTACT  BETWEEN 
-flU.  M NI  Il-ir  AM)  ARTISTIC  ASPECTS 
and  J’ORCELAIN. 

iy  Pru-f  A.  H.  Church,  M.A.  Oxon.,  F.C.S. 
n V.  Dkij v k ukd  December  20,  1880. 

J!  lira  pen  II  and  Oriental. 


ciation  of  certain  previously  formed  compounds. 
Attem])ts  to  imitate  the  body,  by  heating  the  right 
proportion  of  the  pure  constituent  oxides  together 
to  the  right  temperature,  have  ended  in  curious 
failure.  Heat  is  obviously  not  the  sole  factor  in 
the  production  of  this  remarkable  material ; its 
constituents  must  be  already  in  some  sort  specially 
combined  before  firing,  if  they  are  to  assume 
during  that  treatment  the  right  condition. 

This  seems  to  be  the  fitting  place  to  introduce  a 
few  words  about  the  minute  physical  or  mechanical 
structure  of  hard  porcelain.  When  a thin  section 
is  examined  under  the  microscope,  certain  appear- 
ances are  presented  with  a tolerable  approach  to 
constancy.  We  may  classify  these  physical  con- 
stituents of  hard  porcelain  thus: — 

1.  Clear  paste,  the  binding  material. 

2.  Opaque  rods,  called  belonites,  variously  dis- 
persed and  associated. 

3.  Minute  granules,  calledspherulites. 

4.  Quartz  or  other  unchanged  mineral  frag- 
ments. 

5.  Spherical  bubbles. 

It  is  very  common  to  find  three  layers  in  Ori- 
ental porcelain  (a)  body ; (6)  wash,  slip,  or  coat- 
ing; (c)  glaze.  The  wash  {h)  is  put  on  as  a con- 
venient ground  for  bringing  out  the  colours  : it  is 
usually  highly  aluminous,  and  so,  while  free 
from  quartz  grains  and  bubbles,  is  generally  rich 
in  belonites.  These  straight-ended,  opaque  rods, 
are  associated  in  ferruginous  porcelains  with  curi- 
ous dendritic  growths,  in  which  silica  is  combined 
with  oxide  of  iron  and  with  lime,  as  well  as  with 
alumina. 

Before  entering  into  details  as  to  the  artistic 
elements  of  Oriental  and  European  hard-paste 
porcelains,  it  will  be  serviceable  if  I present  to 
you  a series  of  analyses,  some  already  published, 
and  some  new,  of  porcelain  bodies  and  porcelain 
clays.  Ontheolder  analyses  implicit  reliance  cannot 
be  placed.  Methods  of  separation  and  estimation 
were  imperfect,  and  the  recognition  of  magnesia, 
potash,  and  soda,  was  frequently  most  confused. 
I begin  by  drawing  your  attention  to  a few  of 
these  older  analyses  of  Chinese  porcelain : — 


4^  jH-iidcnt  origins  in  diverse  countries 
‘ i 1 t<  n;i-(;ottris,  earthenwares,  and 

trr--4,  : :m  he  no  (juestioii  that  from 

\ e ^ tart- 4 all  attianpts  to  make  true 
• t past.-  jiorct'lain.  Early  efforts  in 

- f'  M tall.  onn  or  other  or  all  of  three 

.ran<(  of  th<‘  materials  used  in  China, 
.1  t’i.'ir  Incal  sources,  and  ignorance  of 
oninp.  ti..n  rf  the  J.aste,  glaze,  or  colours. 

; u Manipulation  ami  tiring  there  were 

oof  .1,  ! • ■ 4 jirovrd  hut  minor  obstacles  when 

h J 0,  ib  t .<  matoriahs*  had  once  been  secured. 

• h > miburmlerstood,  for,  if  the  ener- 
.»  P.t.  rs  of  the  17th  and  18th  centuries 
tel,  aiMx-  ..  1 M,  analysing  Oriental  porcelain  into 
,4.0  cvvTvfVM,.  T;t-.  -S4>  „,u(«h  silica,  so  much  alumina, 
r ^ alkali— they  would  have 

Jx-  ,c-  ir.  rth.olcsiredsuccessthanbefore. 
iisp  pp.j...rti4's  which  distinguish  hard- 

pnrMi.tm  . an  1m>  secured  only  by  the  asso- 


1(  04  rn  ,,i  p.Nre  d' Entrecolles, 
ir.t  juj.  .of  infonnation. 


1712-22, 


1st  Quality. 

2nd  Quality. 

White  vase. 

Silica  

69-0 

73*3 

70-5 

Alumina 

23-5 

19*3 

20-7 

Oxide  of  iron 

1-2 

2-0 

•1 

Lime  

•3 

•6 

trace. 

Potash 

3-3 

2-5 

6-0 

Soda 

2-9 

2-9 

trace. 

Disk. 

1st  Quality. 

Inf.  Quality. 

Silica  

73-5 

71-0 

69-0 

Alumina 

18-5 

22*5 

29-2 

Oxide  of  iron , 

'1 

1-0 

1-6 

Lime  , 

trace. 

(?) 

(?)  ' 

Potash , . . 

5-0 

1-2 

(?) 

Soda 

(?) 

(?) 

(?) 

I give  for  comparison  with  these  figures  some 
analyses  Ihavemade  of  specimens  of  ancient  Chinese 
porcelain  found  in  a ruined  Indian  temple  : — 
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a.  Wliite 
body. 

!>.  Brownish 
body. 

c.  Glaze  of  a. 

Silica  

75  '0 

72-0 

67'5 

Alumina 

17-8 

17-5 

14-5 

Oxide  of  iron 

•2 

2-5 

2-5 

Lime  

1 '0 

1-5 

10-0 

Potash 

4'5 

o'O 

4-0 

Soda 

1-0 

1-0 

*5 

Masruesia  

•5 

•5 

1-0 

On  looking  through  these  analyses  of  Chinese 
porcelain, you  will  see  that  the  per-centageof  silica 
averages  over  71,  while  that  of  alumina  corres- 
ponds to  a mean  of  about  21.  Let  us  keep  these 
figures  in  mind  when  we  are  examining  the  com- 
position of  hard  European  porcelains.  AVe  may 
here  note  also  the  general  preponderance  of  potash 
over  soda  amongst  the  alkaline  constituents  of  the 
body  ; also  the  remarkable  richness  in  lime  of^the 
single  example  of  glaze  analysed. 

Turning  to  Japanese  porcelain  (the  manufacture 
of  which  probably  began  about  A.D.  1513),  I have 
to  offer  you  these  two  analj^ses  by  Mr.  H. 
Wiirtz : — 


Silica 

Alumina 

Eg^hell, 

Sp.  Gr.  2-337. 
78-8  

Tliick, 

Sp.  Gr.  2-308. 
19-3 

Oxide  of  iron 

-6  

1-9 

Lime 

-2  

1 

Potash 

*2  

-6 

Soda 

2-0 

2-8 

Magnesia 

•9 

In  these  analyses,  the  chief  feature  shown  is 
the  marked  higher  proportion  of  soda  over  potash,  j 
a contrast  to  the  relative  per-centage  of  these  ' 
alkalies  in  Chinese  porcelains.  A detail  in  the  | 
manipulation  of  Japanese  porcelain  maybe  men- 
tioned now,  namely,  the  slight  firing  which  the  | 
ware  receives  in  the  biscuit  state  previous  to  the  ' 
application  of  underglaze  colours  and  of  the  glaze;  ' 
but  a high  temperature  is  used  afterwards.  I 

We  are  gradually  accumulating  a full  series  of 
careful  analyses  of  Japanese  clays,  thanks  to  H. 
Wurtz,  Professor  Atkinson,  and  two  other  chemists. 
Henry  Wiirtz  found  in  his  examination  of  Arita 
clays  that  the  silica  oscillated  between  74 ’5  and 
82‘3,  the  alumina  between  14*0  and  19‘3  per  cent. 
In  his  tenth  analysis  the  silica  was  50,  and  the 
alumina  as  high  as  38’7 — figures  under  those  de- 
manded by  normal  kaolin. 

Atkinson’s  analyses  of  Japanese  clays  gave — 


Satsuma  . . 

n 

M 

9} 

1 

2 

3 

4 

Silica. 

73-1  ... 

59-4  ... 

77-2  ... 

Alumina. 

20-2 

27-9 

13-5 

30-9 

9 9 • • 

9 9 • • 

6 

60-3  ... 

27-6 

Takayama 

1 

81-9  ... 

11-8 

99  • • 

2 

72  0 ... 

15-7 

99  • • 

3 

17-8 

Eanko 

1 

64-7  ... 

22-6 

99  • • 

2 

60-2  ... 

23-3 

Owari  . . . 

54-6  ... 

32-4 

Kofu 

59-1  ... 

26-1 

Kiyoto  . . . 

56*9  ... 

28-6 

None  of  these,  it  will  be  noticed,  is  very  near  the 
composition  of  our  European  china  clays,  and  some 
are  far  removed  from  it. 


i4r 


Before  speaking  of  the  artistic  elements  of  either 
Chinese  or  Japanese  porcelain,  as  illustrated  by  the 
specimens  on  the  table,  I purpose  drawing  your , 
attention  to  that  remarkably  active  period  for  the 
European  production  of  hard  porcelain,  namely, 
the  first  half  of  the  18th  century.  About 
the  close  of  the  third  quarter  of  the  preced- 
ing century,  Dwight,  of  Fulham,  succeeded  in 
attaining  a measure  of  success,  although  he  had 
clearly  not  got  hold  of  the  true  china  clay.  But 
about  35  years  afterwards,  Botticher,  at  Meissen, 
under  the  patronage  of  Augustus  II.,  Elector  of 
Saxony,  and  King  of  Poland,  first  realised  in 
Europe  the  production  of  true  hard  porcelain, 
equal,  if  not  superior  to  that  of  China.  It  was  his 
knowledge  of  the  proper  clay,  “ Schnorrische 
weisse  Erde,”  as  it  is  called,  found  near  Aue, 
Schneeberg,  Erzegeberge,  which  enabled  Botticher 
to  secure  success.  A chronological  list  of  some  of 
the  more  important  hard  porcelain  factories, 
started  during  the  18th  century,  presents  many 
features  of  interest  : especially,  did  time  per- 

mit, could  I show  you  how  the  knowledge  of  the 
needful  materials  or  ingredients,  and  where  to  find 
them,  gradually  spread  from  works  to  works, 
generally  by  workmen  who  had  been  discharged,  or 
bribed,  had  managed  to  run  away  with  the  secret. 
Thus  Vienna  got  its  information  from  Meissen, 
Hochst  from  Vienna,  and  Berlin  from  Hochst. 

1709.  Botticher,  at  Meissen. 

1718.  Stolzel,  at  Vienna. 

1718.  Anspach. 

1720.  Bayreuth. 

1740.  Ringler,  at  Hochst. 

1744.  St.  Petersbm’gh. 

1747.  Neudeck. 

1750.  Wegeley,  at  Berlin. 

1753.  Baden. 

1758.  Ludwigsberg,  Nymphenberg,  and  Fulda. 

1764.  Brancas-Lauraguais  at  Se\Tes. 

1768.  W.  Cookworthy,  at  Plymouth. 

Besides  all  these  manufactories  of  hard  paste, 
many  others  were  established  in  Germany,  France, 
Switzerland,  and  Holland,  towards  the  close  of  the 
last  century. 

It  will  be  of  interest  if  I now  present  you  with 
some  analyses  of  European  hard  porcelains.  We 
shall  be  able  to  discern  the  chemical  differences 
which  sever  them  from  oriental  wares  ; and  we 
shall  see  that  these  differences,  if  they  do  nothing 
more,  at  least  give  us  the  means  of  overthrowing 
such  an  egregious  fancy  as  that  which  has  attri- 
buted to  Lowestoft,  in  Suffolk,  the  manufacture 
of  tens  of  thousands  of  pieces  of  inferior  Chinese 
porcelain.  Analysis  shows  at  once  the  absolute 
identity  of  duly  authenticated  pieces  of  hard  Lowes- 
toft, with  similar  pieces  known  to  have  been  made 
in  China. 

Beginning  with  Dwight’s  semi-porcelain  made 
at  Fulham,  a fragment  of  an  authentic  specimen 
from  the  Reynolds  “collection”  gave  the  follow- 
ing numbers,  clearly  showing  that  Dwight  had  not 
introduced  kaolin  into  his  ware  : — 

Per  cent. 


Silica 79*5 

Alumina  12 ’5 

Oxide  of  iron 1 ’0 

Lime 1‘5 

Potash 3’0 

Soda  1*5 
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I ii  Ht-rie^  of  aimlyses  representing  tlie 

o t;.:  . f 111  HI V Continental  porcelains  I — 


j Berlin. 

Meissen 

(1825.) 

6-rG 

71-3 

57-7 

A 2S-0 

23-7 

36-0 

' : 

3,:;-,-. i -7 

1-7 

•8 

-3 

•6 

•3 

3-4 

2-0 

5-2 

« 

•0 

(?) 

r.  h(  mia. 

Nj-mphen- 

'bui-g. 

Vienna  (1806). 

,t  

71-8 

72-8 

61-5 

21-1 

18-4 

31-6 

ts 

2-5 

•8 

f:  

•G 

3-3 

1-8 

r 

•6 

2-2 

Sc!. 

•G 

1-8 

— 



— 

1-4 

< t'h<‘  time  when  hard  paste  almost,  if  not 

cj  , rr  ; I j 1.  t«‘ly  (lisphicefl  j>dle  iendre  at  Sevres, 
tl>*  c : r f<:ti  .1,  both  of  the  body  and  the  glaze 
t'.sr  : !iiiiin<‘d  constant,  except  for  special 

I'  in  . Thf  i.  jdy  is  80  made  up,  after  analysing 
li.  nts,  as  to  contain,  per  100  parts  : — 
...  > ; alumina,  ,‘31;  Ume,  4*o;  potash,  3*  ; 

. I 1 t.xla,  o.  In  order  to  secure  this 
: 'S;*;  7;j  of  kaolin,  21  of  felspathic  sand, 

a;.  : : c.f  litiK  , were  used  in  1839.  In  1843,  the 
r - £ i tak‘*n  of  these  three  ingredients  were 
-rv£  ;y  1",  IS,  und  4.  The  iS^vres  glaze isnow 
; ' ' 0-0=  1 viith  the  china-stone  of  St.  Yrieix.  Its 
, n !i  iiwiy  be  gathered  from  these  partial 

.'y(?=?.T  . — 


1R39.  igii. 

‘ 7 ) 0 ..  73-4  ..  74-3 

A;-=  ;-a  ..  ..  15-7  ..  18-3 

^ ‘ - 8-1  ..  7-4  ..  6-5 


I:. 

)• 

n,-  : ' . ; 

i ?ui-i 

■. "*  I f h^’.  : = -o:i 
oc-o-rfcl-  ••  ici.' 

M V,.'rkn.-.  . 

^ if  I 

^ " > .M.  M i.  .|Ui  r,  the  chemist  of  Sevres, 
-s  =!  u,  i’lentionl  substance  at  St.  Yrieix 


r<  ."ifmoered  that  the  ascendancy  of 
S=  vr,  = «Ut<  s from  17()8.  Efforts  by 
ry  t > buy  the  secret  of  kaolin  from 
f ill'  1,  when,  as  the  story  goes, 

. wifi-  of  a «<urgeon,  of  St.  Yrieix 
1 i whit*-  elay  for  cleaning  linen  in 
r iviin-.  M.  I larnet  showed  this  to 
• 'iru^.^e'!  t,  of  Ifonleaux,  who  recog- 
’o  loiu;  fb  sired  kaolin.  He  sent  the 


Aff,::  . r,  I ,»  ;uid  in  .June,  1709,  read  a memoir, 
1 spo)  im.-ns,  on  “ rorcelainc  dure 

I'ciro 


^ = isc  t i^  attaelu-d  to  the  excessively 

-V'’  !»ir.  infi-l,.  by  the  Comte  do  Brancas- 

.4  ^ If.-  ^aii,  about  1738,  discovering 

yv'j4c».r;rn  • f AIi>ii^r-on.  He  worked  at  Sevres,  and 
b - ’ • • ■*  'it  < lo  ts.  a.  He  was  acquainted  with 

^ . 'q*  ‘f’- • '^Idna  stone  resources  of  Com- 

' j.-iti  nt,  for  hard  or  true  china, 

.X  >n  js-n  out  in  .Tun*-,  17f)b,  but  his  invention 
^ • ..oor  spreifi.d.  Ho  thus  anticipated  W. 
,,  rt)cy  s p itent  by  two  years.  Brancas- 
an.n.H  p..rrelain  are  named  in  the  Scofs 
' f T l.M.  by  Hr.  Erasmus  Darwin,  in 
•'  ■•r  to  Jos'.ah  ^Vedg^vood ; and  by  the 


Abbe  Raynal.  Horace  Walpole  possessed  a por- 
celain reproduction,  by  the  Count,  of  the  Bacchus 
of  Michel  Angelo.  In  M.  Gasnault’s  collection 
there  is  a medallion  dated  “ Octobre,  1764.”  The 
Eouen  Museum  possesses  a specimen  bearing  the 
date  Septembre,  1768.  The  Mus4e  Ceramique  at 
Sevres  has  no  less  than  three  pieces  of  Brancas- 
Lauraguais  porcelain.  M.  Jules  Vallet  has  a plate 
with  coloured  decoration  in  an  Oriental  style.  The 
late  M.  Jacquemart  owned  a cup.  There  were 
three  specimens  in  the  Alexandra  Palace:  these 
were  destroyed  in  the  disastrous  fire  of  June,  1873. 
One  of  these  last-named  pieces  was  a tea-bottle 
or  tea-poy  ; its  decoration  of  flowers  reminded  me 
forcibly  of  that  of  Chelsea,  period  2 ; the  paste 
was  fine,  hard,  and  of  good  colour ; altogether  this 
specimen  showed  to  what  a degree  of  perfection 
the  Count  had  brought  his  invention.  I made  an 
analysis  of  a fragment  of  a twisted  column  of 
this  porcelain,  with  the  following  results  : — 

In  100  parts. 


Sfiica  581 

Alumina 36  | 

Oxide  of  iron 1 }•  Spec.  gxav.  2-531. 

Lime  1 j 

Potash 3 I 

Soda 1 j 


The  kaolinic  character  of  this  ware  is  evident. 

I have  to  direct  your  attention  now  to  the  only 
manufactory  of  hard  paste  porcelain  in  England, 
which  attained  any  considerable  degree  of  success. 
We  may  call  it,  perhaps,  “ Plymouth — Bristol.”  A 
company  was  started  in  Bristol,  as  early  as  1765, 
for  making  china  from  Cornish  materials ; the 
Plymouth  factory  began  in  1768.  Richard 
Champion  added  the  latter  to  his  own  Bristol 
works  in  1773,  continuing  the  manufacture  until 
1781.  No  doubt  W.  Cookworthy  had  discovered 
china  clay  long  prior  to  the  earliest  of  these  dates  ; 
but  ceramic  chronicles  constantly  show  that  the 
interval  between  china  clay  and  china  may  be  a 
very  wide  one. 

An  analysis  of  Champion’s  Bristol  porcelain 
gave  me — 


Silica 63*0 

Alumina  30*0 

Lime 1-3 

Potash  and  soda 2-5 


Cookworthy  mentions  that  the  kaolin  of  St. 
Stephen’s  bums,  to  a degree  of  transparency,  even 
without  the  addition  of  china  stone  ; but  the  above 
analysis  indicates,  as  we  should  expect,  that  china 
stone  was  a normal  ingredient  of  Bristol  por- 
celain. Cookworthy  used,  for  glaze,  “ stones 
having  green  spots,  from  Tregonnin-hill.’’  And 
when  he  wanted  a more  fusible  mixture,  he  took — 
1 part  of  lime,  and  2 of  fern-ashes,  to  30,  45,  or  60  of 
the  above  china  stone.  Kaolin,  pipe-clay,  and 
sand  were  used  as  safeguards  in  the  kiln. 

It  will  be  useful  if  I now  give  you  a few  facts 
about  kaolin,  although  time  forbids  my  entering 
into  full  details  concerning  this  substance.  Were 
kaolin  always  completely  formed,  and  always  de- 
rived from  the  decomposition  of  the  same  mineral, 
it  would  exhibit  a greater  constancy  of  composi- 
tion and  properties  than  is  the  case.  From  some 
clays,  it  is  true,  a substance  of  apparently  specific 
mineral  rank  has  been  isolated,  and  is  known  as 
kaolinite.  But  if  a substance  of  this  definite  sort 


) 
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be  a common  constituent  (often  the  chief  consti- 
tuent) of  china  clays,  yet  the  existence  of 
aluminous  silicates  of  different  composition, 
but  nevertheless  adapted  for  porcelain-making 
seems  proved  by  the  analyses  of  many  of  the 
Oriental  clays  used  in  this  manufacture ; 
and  it  must  be  borne  in  mind  that  china 
clay  proper,  or  kaolinite,  as  it  occurs  in  nature, 
is  never  free  from  traces  at  least  of  iron,  lime, 
magnesia,  potash,  and  soda,  none  of  which  enter  into 
its  formula,  but  are  proofs  of  the  incompleteness  of 
the  process  by  which  it  has  been  formed.  Indeed, 
these  accidental  constituents  may  reach  a sum  of 
five  per  cent,  of  the  total  weight  of  the  kaolin. 
Kaolinite,  it  should  be  stated,  is  assumed  to  possess 
the  following  per-centage  composition  : — Silica, 
46‘3 ; alumina,  39*8 ; water,  13*9.  The  greater 
part  of  the  water  needs  a temperature  above  212® 
F.  to  expel  it. 

I would  now  direct  your  attention  to  the  indi- 
vidual specimens  of  hard-paste  porcelain  on  the 
table.  But  a few  words  seem  necessary  concerning 
certain  highly  felspathic  bodies  which  come  so 
near  true  hard  china,  that  they  may  well  be  men- 
tioned now.  The  most  notable  of  these  is  that 
employed  by  L.  Solon  for  the  decoration  of  his 
celebrated  swr  pieces.  Thanks  to  Messrs. 
Minton,  I am  able  to  show  you  four  specimens  of 
this  most  refined  and  lovely  work.  It  is  mar- 
vellous to  see  Mr.  Solon,  as  I have  been 
privileged  to  see  him,  without  outlines  or  previous 
sketching,  laying  the  wet  porcellanous  slip  with  a 
brush  on  the  coloured  ware  in  the  green  state,  and 
then  carving  the  powdery  substance  into  forms  of 
exquisite  truth  and  tenderness.  If  you  examine 
this  specimen  of  this  artist’s  work,  this  pilgrims’ 
bottle,  you  will,  I trust,  agree  with  me  that  the 
glaze,  which  has  yet  to  be  applied,  will  be  very  far 
from  improving  the  artistic  qualities  of  the  surface, 
the  form,  the  colour,  and  the  design  of  the  piece 
generally.  But  the  manufacturers  have  their  own 
reasons  for  covering  fine  work  with  glaze  ; and  the 
porcelain  purchasers,  for  the  most  part,  have  no 
objection  to  the  glazinglayer  which,  if  it  protects, 
yet  conceals  and  even  modifies  the  body  and  its 
decoration.  Some  day,  let  us  hope,  a surface  like 
that  of  Wedgwood’s  finest  jasper  will  permit 
Solon’s  exquisite  work  to  be  thoroughly  enjoyed. 

I have  here  some  tiles  and  a jug,  which  under  the 
name  of  “ crystal  porcelain,”  have  been  lent  to  me 
this  evening.  It  is  a hard,  apparently  felspathic 
material,  resembling  Wedgwood’s  jasper  bodies, 
somewhat  closely  in  appearance,  and  in  the  quality 
of  receiving  coloured  oxides  into  intimate  union 
with  its  mass.  From  these  examples  I judge 
that  good  use  may  be  made  of  this  material  for 
painting  those  designs  in  which  softness  and  rich- 
ness are  desirable  without  having  recourse  to 
glazing. 

[The  lecturer  concluded  by  noticing  the  chemical 
and  physical  characteristics,  so  far  as  they  threw 
light  upon  the  decorative  qualities,  of  a large 
number  of  specimens  of  Continental  and  English 
hard-paste  porcelains,  chiefly  contributed  by  Mr. 
Litchfield.  He  then  examined  and  explained  from 
the  same  standpoint — crackle  porcelain,  blue 
underglaze,  Chinese  porcelain  with  black,  coloured, 
and  mottled  glazes,  noticing  especially  the  celadon, 
turquoise,  ruby,  and  opaque  canary  and  mustard 
yellow  colours.  He  showed  how  a pure  good 


cobalt  blue  is  revealed  by  means  of  the  light  from 
burning  magnesium.  He  spoke  also  of  the  various 
kinds  of  Oriental  white  or  uncoloured  porcelain, 
and  of  the  methods  of  decorating  it  by  incised 
work  in  the  paste.  The  fertility  and  skill  of  the 
Chinese,  as  shown  in  their  splashed,  mottled,  and 
sprinkled  glazes,  was  touched  upon.] 


MISCELLANEOUS. 


CITY  OF  LONDON  COLLEGE. 

The  prizes  and  certificates  gained  by  the  students  at 
the  annual  examinations  of  the  City  of  London  College, 
the  Society  of  Arts,  and  the  Government  Department 
of  Science  and  Art,  were  distributed  on  the  4th  of 
January,  at  the  College,  in  Leadenhall- street,  by  the 
Right  Hon.  A.  J.  Mundella,  M.P.,  the  Lord  Mayor 
being  also  present.  Having  distributed  the  prizes, 

Mr.  Mundella  first  directed  his  remarks  to  the 
students,  and  then  addressing  the  Lord  Mayor,  observed 
that  it  was  a matter  of  great  rejoicing  to  him  that  the 
Corporation  of  the  City  of  London  had,  during  the 
past  few  months,  made  a step  in  the  right  direction. 
They  had  voted  £10,000  towards  the  new  technical 
guilds  to  be  established  at  South  Kensington,  and  £2,000 
a year  for  some  years,  and  he  saw  that  the  great  City 
guilds,  whose  names  were  identified  with  our  British 
industries,  and  which  had  presided  over  their  infancy, 
but  had  long  ceased  to  have  any  connection  with  them 
but  their  name,  had  recently  taken  it  in  hand  to  improve 
the  skill,  industry,  and  force  of  the  British  worWan. 
He,  however,  thought  it  was  only  right  to  say  that  the 
sum  which  had  been  raised,  £50,000  for  building, 
and  i!o,000  for  sustenance,  was  altogether  inadequate, 
and  if  the  City  of  London  and  the  guilds  of  London 
were  to  do  anything  worthy  of  their  name  and  position, 
they  must  do  far  more.  The  sum  mentioned  was  not 
sufficient  for  the  sustenance  of  the  laboratory.  A 
single  institution  in  a German  town  had  spent  £60,000 
on  the  laboratory  added  to  it  last  year.  He  knew 
second  and  third  rate  towns  spread  over  the  continent 
of  Europe  which  had  spent  in  the  last  four  or  five 
years  double  the  sum  which  was  supposed  to  be 
sufficient  to  represent  the  great  City  of  London. 
The  Corporation  cotild  do  no  better  work  than 
affiliate  this  institution  to  their  new  college.  Mr. 
Mundella  then  pointed  out  what  great  manufac- 
turers had  done  for  technical  instruction  in  Sheffield, 
in  Leeds,  in  Dundee,  and  in  Birmingham,  and  alluded  to 
the  noble  works  done  in  Manchester  and  Liverpool; 
and  he  urged  the  merchants  of  London  to  follow  the 
example  of  local  towns,  and  immediately  provide  a suit- 
able home  for  the  college  as  good  as  what  the  small 
town  of  Keighley,  in  Yorkshire,  had  done  for  its  locality. 

Sir  Henry  Cole,  in  responding  for  thanks  to 
the  Society  of  Arts,  which  had  helped  to  give  the 
college  its  present  name  in  1853,  showed  how  much  the 
Society  had  acted  as  the  pioneer  of  all  the  existing 
examinations.  Now  the  great  growth  of  public  educa- 
tion had  left  the  Society  to  examine  only  in  Political 
Economy  and  Domestic  Economy  and  Music.  To 
discuss  Domestic  Economy  in  education,  and  show  how 
much  it  was  women’s  especial  work  rather  than  men’s, 
a congress  would  be  held  in  the  summer,  when  dis- 
tinguished ladies  would  be  the  chief  workers  at  the 
congress.  He  congratulated  Mr.  Mundella  on  his 
public  declarations  to  decentralise  public  education. 

Before  the  meeting  ended,  the  Lord  Mayor  stated 
that  he  would  summon  a meeting  in  the  City  to  advo- 
cate the  claims  of  the  college  to  have  a suitable  building, 
and  Mr.  Mundella  promised  to  attend  it. 
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CORRESPONDENCE. 
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pressure  of  other  work,  to  read  a paper  at  the  Society 
of  Arts  during  this  present  Session,  and  goes  on  to  say, 

“ If  I had  any  spare  time  for  such  a purpose,  I should 
be  disposed  to  discuss  the  important  food  question  of 
the  so-called  bread  reform.  Many  years  ago  Mr.  Lawes 
and  myself  went  somewhat  fuUy  into  some  of  the  points 
involved  {Journal  of  the  Chemical  Society^  vol.  x., 
1857).  We  showed"  the  distribution  of  the  nitrogen, 
the  total  mineral  matter,  the  phosphoric  acid,  (fcc.,  in 
the  different  mill  products  from  wheat  grain.  It  is  true 
that  about  three-fourths  only  of  the  total  nitrogen  of 
the  grain  are  found  in  ordinary  bread -flour,  the  re- 
maining one-fourth  or  so  being  retained  in  the  usually 
excluded  portions,  which  latter  are  richer  in  nitrogen 
than  the  flour.  But  it  has  long  been  known  that  a con- 
siderable part  of  the  nitrogenous  matters  of  the  excluded 
portions  is  not  in  the  same  condition  as  those  in  the  flour ; 
and  it  is  stated  that  they  are  in  an  inferior  degree- 
digestible  and  available.  Recent  investigations  show 
that  only  from  two-thirds  to  three-fourths  exist  in  the 
albuminoid  condition  ; and  it  is  as  yet  not  settled 
whether,  or  in  what  degree,  the  non -albuminoid 
nitrogenous  bodies  are  of  nutritive  value.  So  far  as 
they  are  not,  the  value  of  the  excluded  portions  will  he 
proportionately  reduced  (so  far  as  this  is  dependent  on 
the  nitrogenous  compounds) , and  it  may  he  even  lower 
instead  of  higher,  for  a given  weight,  than  in  the  flour. 
Of  the  phosphoric  acid  of  the  grain,  it  may  be  said 
that  not  more  than  about  one-third  wiU  he  found  in  the 
bread-flour.  And,  although  I am  not  aware  that  the 
point  has  been  proved,  it  may  he  that  the  flour  is  in  a 
greater  degree  deficient  in  a due  proportion  of  phos- 
phoric acid  than  of  nutritive  nitrogenous  compounds  ; 
and,  if  this  be  the  case,  it  is  a question  whether  it 
woidd  not  be  better  to  add  phosphoric  acid  in  the  pro- 
cess of  bread-making  (as  is  sometimes  done  in  America), 
than  to  include  the  whole  of  the  more  phosphatic  por- 
tions of  the  grain.  Tor,  if  these  were  supplied  in  a 
coarsely- ground  state,  there  would  he  waste  of  food  by 
its  passage  through  the  body  unused  ; and,  if  so  finely 
ground  as  to  avoid  the  aperient  action,  it  is  a question 
whether  evil  would  not  then  arise  from  the  excess  of 
earthy  (and  especially  magnesia)  phosphate,  causing  accu- 
mulation and  concretion.  Indeed,  notwithstanding  the 
exclusion  of  so  much  of  the  nitrogen  and  phosphoric  acid 
of  the  grain  from  ordinary  bread-flour,  we  nevertheless 
came  to  the  conclusion  that  such  flour  was  better  food 
than  whole-meal  bread,  for  the  reasons  that  the  nitro- 
genous matters  of  the  excluded  portions  were  of  lower 
nutritive  value ; that  those  portions  contained  a con- 
siderable amount  of  indigestible  woody  matter ; and 
that  the  branny  particles  so  increased  the  peristaltic 
action  as  to  cause  the  passage  from  the  body  of  a large 
amount  of  the  food  unused.  In  reference  to  the  points 
Avhich  are  now  again  brought  so  prominently  forward, 
we  said,  in  the  paper  above  referred  to  (pp.  33,  34)  : — 
“ ‘ The  higher  per-centage  of  nitrogen  in  bran  than  in 
fine  flour  has  frequently  led  to  the  recommendation  of 
the  coarser  breads  as  more  nutritions  than  the  finer. 
We  have  already  seen  that  the  more  branny  portions  of 
the  grain  also  contain  a mnch  larger  per-centage  of 

mineral  matter It  is,  however,  we  think, 

very  questionable  whether,  upon  such  data  alone,  a vaHd 
opinion  can  be  formed  of  the  comparative  values,  as 
food,  of  bread  made  from  the  finer  or  coarser  flours  from 

one  and  the  same  grain Again,  it  is  an 

indisputable  fact  that  branny  particles,  when  admitted 
into  the  flour  in  the  degree  of  imperfect  division  in 
which  our  ordinary  milling  processes  leave  them,  very 
considerably  increase  the  peristaltic  action,  and  hence 
the  alimentary  canal  is  cleared  much  more  rapidly  of  its 
contents.  It  is  also  well  knovm  that  the  poorer  classes 
almost  invariably  prefer  the  whiter  bread ; and  among  some 
of  ihem  who  work  the  hardest,  and  who,  consequently, 

1 would  soonest  appreciate  a difference  in  nutritive  quality 
(navvies  for  example),  it  is  distinctly  stated  that  their 
prpfergiiQe  for  the  wliiter  br§ad  is  founded  on  the  fact 
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that  the  browner  passes  through  them  too  rapidly,  con- 
sequently before  their  systems  have  extracted  from  it  as 
much  nutritious  matter  as  it  ought  to  yield  them.  It  is 
freely  granted  that  much  useful  nutritious  matter  is, 
in  the  "first  instance,  lost  as  human  food,  in  the 
abandonment  of  15  to  20  per  cent,  of  our  wheat- 
grain  to  the  lower  animals.  It  should  be  remem- 
bered, however,  that  the  amount  of  food  so  applied 
is  by  no  means  entirely  wasted.  And  further,  we 
think  it  more  than  doubtful,  even  admitting  that  an 
increased  proportion  of  mineral  and  nitrogenous  consti- 
tuents woiild  be  an  advantage,  whether,  unless  the  branny 
particles  could  be  either  excluded,  or  so  reduced  as  to 
prevent  the  clearing  action  above  alluded  to,  more 
nutriment  would  not  be  lost  to  the  system  by  this 
action  than  would  be  gained  by  the  introduction  into 
the  body,  coincidentally  with  it,  of  a larger  actual 
amount  of  supposed  nutritious  matters.  In  fact,  all  ex- 
perience tends  to  show^  that  the  state,  as  well  as  the 
chemical  composition  of  our  food,  must  be  considered  ; 
in  other  words,  that  its  digestibility,  and  aptitude  for 
assimilation,  are  not  less  important  qualities  than  its 
ultimate  composition.’ 

“ Of  course,  if  the  branny  portions  were  reduced  to 
a perfect  state  of  fineness,  and  it  w^ere  found  that  this 
prevented  the  aperient  action,  and  that  other  evils  were 
not  induced,  or,  better  still,  if  more  of  the  food  material 
can  be  separated  from  the  bran,  and  in  either  case 
without  more  cost  than  the  saving  would  be  worth, 
there  might  be  some  advantage.  But,  to  suppose  that 
whole  w'heat  meal,  as  ordinarily  prepared,  is,  as  has 
generally  been  assumed,  weight  for  weight,  more 
nutritious  than  ordinary  bread -flour,  is  an  utter  fallacy, 
founded  on  theoretical  text -book  dicta  ; not  only  en- 
tirely unsupported  by  experience,  but  inconsistent  "with 
it.  In  fact,  it  is  just  the  poorer  fed  and  the  harder 
working  that  shmdd  have  the  ordinary  flour  bread 
rather  than  the  whole-meal  bread  as  hitherto  prepared, 
and  it  is  the  over-fed  and  the  sedentary  that  should 
have  such  whole-meal  bread.  Lastly,  if  the  whole 
grain  were  finely  ground,  it  is  by  no  means  certain 
that  the  percentage  of  really  nutritive  nitrogenous 
matters  would  be  higher  than  in  ordinary  bread-flour, 
and  it  is  quite  a question  whether  the  excess  of  earthy 
phosphates  would  not  then  be  injurious.” 

Dr.  Gilbert  adds  that  Mr.  J.  B.  Lawes  concurs  with 
him  in  the  opinions  stated. 


EDUCATIOX  CODE  EEFORM  PROSPECTS. 

I wish,  as  a member  of  the  Society,  to  call  attention 
to  the  prospect  of  extensive  changes  in  the  principles  of 
the  present  code,  which  is  unintelligible  except  to  tech- 
nical experts,  like  the  Education  Inspectors  and  staff  at 
"WTiitehall,  and  not  very  clear  to  them.  I send  ex- 
tracts from  speeches  recently  made  by  Mr.  Mundella, 
the  Vice-Pre.sideni.,  who  is  reported,  on  the  1st  Decem- 
ber, 1880,  to  have  said  at  Huddersfield,  “As  Vice- 
President  of  the  Council,  he  was  not  disposed  to  treat 
local  authorities  as  if  they  were  children  in  leading 
strings.  He  wi.-hed  School  Boards  to  be  responsible 
rather  more  to  the  ratepayers  and  rather  less  to  the 
Education  Department.”  bn  the  loth  December,  1880, 
Mr.  Mundella  said,  at  Sheffield,  “ WTiat  he  wished  was 
to  place  more  res]wn.sibility  upon  the  locality  and  less 
upon  the  Education  Department ; ” and  on  the  29th 
December,  1880,  he  said,  at  the  Borough-road  College 
of  the  British  and  Foreign  School  Society,  “He 
and  all  educators  desired  for  the  teachers  the 
CTeate>t  possible  freedom  in  their  teaching,  to 
fre-e  th^-m  from  all  unnecessary  routine.”  The 
receipts  to  the  31st  August,  1879,  given  in  the 
Annual  Report,  were  as  follows: — “ The  schools  ob- 
tained £136,078  by  endowment,  £636,792  from  rates, 
£754,133  by  voluntary  contributions,  £1,349,297  by 
©chool  pence,  en(J  £2^; 066  paid  by  of  the 


Poor,  making  a total  of  £2,899,366.  The  Government 
grant  was  £1,828,702;  aU  these  sums,  with  £48,841  from 
other  sources,  making  a total  of  £4,776,914.  Of  this  the 
local  contributions  amounted  to  £2,948,207,  whilst  the 
Government  grants  were  only  £1,828,707.”  Thus  it 
appears  that  the  local  funds  spent  on  elementary  edu- 
cation were  upwards  of  £1,100,000  more  than  the 
Government  grant.  If  Mr.  Mundella’ s excellent 
intentions  are  fulfilled,  it  may  be  hoped  that  the  present 
“leading-  strings”  imposed  on  local  authorities  will 
be  relaxed  in  due  proportion. 

F.  S. 


SIGNALLING  BY  MEANS  OF  SOUND. 

I was  not  present  when  the  paper  by  Mr.  Price 
Edwards,  on  signalling  by  means  of  sound,  was  read,, 
on  the  15th  ult.,  but  I have  read  with  interest  the 
report  in  your  Journal^  and,  if  permitted,  should  like  to 
ofter  a few  remarks  upon  it. 

Mr.  Price  Edwards  approves  a system  of  sound 
signals  based  on  distinctions  obtained  by  making  blasts 
to  occur  in  groups  of  one,  two,  three,  or  four  blasts  at 
a time,  with  varying  intervals  of  half  a minute,  one, 
two,  or  three  minutes  between  the  groups  of  blasts. 
Sixteen  distinct  signals  are  thus  obtained. 

In  the  discussion  which  followed  the  paper,  Mr. 
Preece  supported  the  proposal  made  by  Sir  William 
Thomson  to  use  a system  based  on  that  of  telegraphy, 
using  long  and  short  sounds,  as  in  the  Morse  system, 
but  no  one  present  at  the  meeting  seems  to  have  men- 
tioned the  plain  numerical  system  of  signals  proposed  in 
1851  by  my  father,  the  late  Charles  Bab^bage,  applicable 
both  to  light  and  sound.  It  was  published  in  1851,  and 
was  communicated  to  the  Trinity  House  in  November 
of  that  year.  It  was  reported  on  by  the  Lighthouse 
Commission  of  the  United  States,  whose  report  was 
printed  and  published  in  1852. 

By  that  system  every  lighthouse  in  the  world  would 
have  its  own  number,  which  would  be  continually  re- 
peated, either  by  light  or  sound,  as  long  as  necessary. 
Thus,  if  the  lighthouse  was  numbered  73,  there  would  be 
during  foggy  weather  seven  blasts  at  short  intervals, 
then  a pause  ; then  three  blasts,  and  a longer  pause ; 
after  which,  the  same  would  be  repeated  as  long  as  the 
fog  lasted.  The  number  of  the  lighthouse  could  thus 
be  repeated  in  less  than  30  seconds,  and  as  the  light- 
houses on  either  side  would  be  arranged  with  numbers 
not  having  the  same  digits  (say,  for  example,  25 
and  48),  the  counting  of  one  digit  would  in  most 
cases  indicate  the  lighthouse,  and  the  counting 
of  the  second  would  afford  a check,  and  give  positive- 
assurance  of  the  correctness  of  the  observation  ^ 
if  it  was  found  to  tally  with  the  number  found  on  the 
chart.  In  this  system  nothing  else  has  to  be  done 
beyond  counting  the  number  of  the  blasts  ; no  previous 
knowledge  whatever  is  requisite,  and  a glance  at  the 
chart  tells  everything  wanted ; surely  this  is  within  the 
intellect  of  almost  any  sailor  of  any  nation  able  to  use  a 
chart. 

Now,  contrast  this  with  the  other  two  systems. 
In  the  Morse  system,  the  sailor  must  observe,  not  only 
the  length  of  each  and  every  blast,  but  he  must  also 
watch  the  sequence  of  the  long  and  short  blasts,  and 
he  must  know  the  combinations  of  them  which  repre- 
sent each  numeral,  before  he  can  be  sure  of  the  number 
of  the  lighthouse  l)efore  him,  and  find  it  on  his  chart. 
It  is  true  that  the  Morse  spstem  is  used  for  the  helio- 
graph and  army  signalling,  and  also  in  the  Royal  Navy 
for  night  signalling,  but  I believe  that  a specially 
instructed  staff  is  required  in  all  cases  to  work  it,  and 
that  by  all  others  it  is  found  quite  impracticable. 

In  the  Trinity  House  system  also,  not  only  must  the 
number  of  the  blasts  be  counted,  but  the  interval 
between  each  group  must  be  measured,  and  how  often 
would  Hii^ts-kes  be  mad©  in  this  during  the  anxious 
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.A  ‘ auv  iustant,  the  ship 
f ; .?f  mi'  Tlieu,  supposing- 
' > : . I , tlie  mariuei’  would  have 
. f T a simple  nimiber  alone, 
mpl  K characteristics  which 
' ' w mill  not  meet  his  eye  so 

’ r ; jx-rhaps,  if  a foreigner,  he 
! ;t  at  all.  Besides  these  very 
•V  Ibrnse  system  provides  only 
■i  *■  only  are  repeated  within 
ir  of  them  recpiire  as  much  as 
■ ■ h.  - ‘ (liivs  of  steam,  what  might 
of  the  identity  of  the  light- 
■r  ‘ vcn  one  minute!  Then, 

^ r . f the  lighthouse  w-as  different 
which  would  be  very  unadvis- 
!i>  t)<'r  to  sixteen  for  fog  signals, 

■ • it  for  light  also. 

' till  .simple  numerical  system  has 
ry  other  yet  proposed,  and  it  is 
_ liially  introduced.  Until  it  has 
r .sill  mid  not  be  rejected  by  the  Trinity 
: of  -otting  up  one,  say  somewhere 

h ^ tlie  Thames,  where  many  could 
uM  not  be  thrown  away. 

Hexey  P.  Babbage. 


ITABY  INSPECTION. 

r t \v  : jioints  in  Professor  Fleeming 
1 th  - discussion  upon  “ A Sanitary 
‘i  i for  London,”  about  which  I 
a fi  w ri'inarks.  The  most  serious 
, ■!'  ' heme  is  that,  on  the  face  of  it, 

T ..  !y,  th.p  small  subscription,  is  but 
A' r 'iiitlay,  and  that  the  great 
. V.  means  would  neces.sitate  their 
f thi  as  oeiation,  could  not  afford  to 
■ nich  would  be  recommended,  even 
■’  !'  iit  interest  in  the  property  they 
? t I jicnditure.  These  would  only 

• t!i.  Y houses  without  reasonable 

r'j'ht  tin'  im]ierfections  revealed 
* ' , i*  would  bo  better  for  them 

;■  ti  .11  raised.  When  anything 
' ♦ ‘ ;.r  -.'d  inspection  by  the 

1'  1 to  the  employment  of  other 

. T'  1 no  .:iYv\fr  would  bo  effected. 

■ -yv  m itt'-rs  are  so  utterly  at 
’ V ii":.i  . idually  consider  to  bo 
' ! • b.  . uM  not,  place  anything 

tin  n jM.rts  furnished  them, 
t*  • not  'ind  those  called  in  to 
r r<  ■ altogether  with  the 
-f  t-ii’  :.ssoeiation.  Further, 

» 1 ■■  eiu-ountered  with  local 

* I ■•ftrii  will  not  sanction 
' - ii  !.  frotn  a sanitary  point 

'•f  d< -tling  with  drainage. 

, ( m y m-Tition  that  I am  one 

-1  e let  land  to  suburban 
‘ ' -T  '1  ; s for  the  erection  of 
b ' ' ■.  in  all  cases  in  which  it 

T A|,,  .i  d.l  like  even  the.se  build - 
• * principles  ; and  wdth 

f F>‘'mnd.  my  common -.sense  led 
I \ Mr.  Uawlinson,  that  “when 

• , . ' l' ' y 'y>gld  to  be,  there  would 

’b-  111  ” This  piece  of  ground 
!>  ’’V  r-  ids,  in  which  there  is 
*■  ’ e. instruction  of  a sewer 

gr -und.  and  my  desire  was 
' A i ■ through  their  gardens, 

: >uld  run  under  any  house, 
v.-r,  would  not  allow  me  to 
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do  so,  and  insisted  on  the  usual  drainage  through  the 
houses,  with  regard  to  those  fronting  roads  having 
sewers.  Consequently,  in  a row  of  houses  which  might 
have  aU  been  drained  from  the  back  without  any  pipes 
under  the  house,  every  alternate  house  has  its  drain 
(carrying  its  sewerage  and  that  of  the  adjoining  house), 
running  underneath  the  parlours,  with  the  danger  at 
any  time  of  breakage,  and  the  escape  of  noxious  gases, 
and  the  unpleasant  necessity,  in  case  of  stoppage  of  the 
pipes,  of  opening  up  the  drain  inside  the  house.  There 
may  be  some  power  by  which  I could  have  insisted  upon 
permission  being  given  to  drain  in  the  proper  way,  but 
it  would  not  have  done  for  me  to  have  exercised  it,  it 
being  so  impolitic  to  go  against  local  authorities. 

I notice,  too,  that  one  of  the  speakers  “had  felt 
strongly  for  many  years  the  helpless  condition  in  which 
tenants  were  placed  with  regard  to  these  matters.  ’ ’ This 
is  to  some  extent  true,  though  looking  at  the  great  number 
of  imlet  houses  they  have  to  choose  from,  it  is  only 
partially  so.  But  the  fact  is  that  the  ordinary  rim  of 
tenants  do  not  care,  and  will  not  pay  for  properly  con- 
structed houses.  A hideous  burlesque  of  grand  style  of 
architecture,  applied  to  .£30  a year  houses,  will  often 
let  them  readily,  though  'inside  they  may  be,  but 
“whited  sepulchres.”  Hundreds  of  sensibly -built 
houses  stand  empty  because  “they  are  not  pretty 
enough.”  Again,  the  honest  builder  who  spends,  say 
£300  to  £320  in  building  a £30  a year  house,  gets  only 
the  same  rent  as  the  jerry  builder,  who  has  constructed 
houses,  similar  in  appearance,  at  about  two-thirds  of 
that  cost.  The  real  remedy  for  the  present  wretched 
system  of  building  is  a revival  of  the  custom,  which  I 
have  heard  used  to  obtain  in  town,  and  largely  exists 
still  in  country  places,  of  persons  having  houses  built 
for  them,  instead  of  buying  and  renting  ready-built 
houses.  The  question  of  cost  would  then  be  more  fairly 
adjustable  to  the  value  obtained. 

Finally,  let  us  insist  upon  cleanliness  and  sanitation 
with  such  means  as  are  at  hand.  Let  closets  and  sinks 
be  frequently  flushed  and  windows  opened.  In  short, 
let  the  elementary  principles  of  domestic  management, 
now  happily  being  taught  to  the  poorest  children  in  our 
Board  schools,  be  practically  applied.  In  the  meantime, 
let  professors  of  sanitation  and  patentees  of  sanitary 
appliances  (many  of  which,  let  us  honestly  admit,  are 
good  and  valuable  ; but  many  more  of  which  are  absurd 
and  worthless)  fight  out  their  wordy  strife  as  they  will, 
and  perhaps,  even  they  some  day  may  come  to  agree 
upon  what  are  the  ‘ ‘ principles  of  sanitation  ’ ’ — 
principles  which,  up  to  now,  I have  vainly  endeavoured 
to  glean  from  either  their  lips  or  their  pens. 

Jas.  Ball. 

East  Dulwich,  17th  January,  1881. 


NOTES  ON  BOOKS. 


Association  Internationale  pourl’Eau  Potable.  Stance 
Generale  tenue  a Turin  le  Jeudi,  9 Septembre,  1880, 
a 1’ Occasion  du  Troisieme  Congres  International 
d’ Hygiene.  Amsterdam,  1880. 

This  volume  consists  of  the  address  of  the  President, 
Mr.  J.  Gr.  Jager,  and  the  report  of  the  proceedings  of 
the  meeting  held  on  the  9th  of  September.  The  asso- 
ciation grew  out  of  the  work  of  the  International  Con- 
gress of  Hygiene,  and  was  formed  in  Holland  with  the 
object  of  finding  an  answer  to  the  question  put  by  King 
William  III.  to  his  ministers  at  the  period  of  the  cholera 
epidemic  of  1866.  The  question  of  the  King  was  to 
this  effect — whether  the  quality  of  drinking  water  has 
any  influence  over  the  spread  of  cholera,  and,  that  in- 
fluence being  admitted,  whether  the  State  should  inter- 
vene, or  whether  the  matter  should  be  left  to  the  care  of 
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local  authorities.  After  considerable  discussion,  the 
meeting  unanimously  passed  a resolution,  affirming  that 
it  was  necessary  for  the  Central  Government  to  inter- 
vene in  order  that  the  good  quality  of  drinking  water 
should  be  assured.  Mr.  Jager  specially  alluded  to  the 
Report  of  the  Select  Committee  on  the  Water  Supply  of 
Liondon,  the  accoxmt  of  which  he  quoted  from  the 
Journal  of  the  Society  of  Arts. 


Designs  and  Catalogue  of  Cabinet  and  Upholstery 

Famiture,  Looking-glasses,  &c.  London : C.  and  R. 

Light,  Curtain-road,  1880. 

This  large  folio  volume  contains  one  thousand  nine 
hundred  and  eighty  designs  for  articles  of  furniture 
in  a great  variety  of  styles,  which  are  arranged  under 
the  headings  of  hall,  library,  dining  room  and  parlour, 
drawing-room,  bedroom,  camp  and  ship,  kitchen,  and 
garden.  The  information  given  in  this  book  is  so 
arranged  as  to  be  practically  useful  to  those  who 
require  designs  for  furniture,  such  as  are  called  for 
by  the  wants  of  the  present  day.  Prefixed  are 
some  “Notes  on  Household  Furniture,”  which  con- 
tain a slight  sketch  of  the  changes  that  have  taken 
place  in  the  fashion  of  British  furniture  from  the 
time  of  the  Saxons,  when  little  more  was  found 
necessary  than  a series  of  benches  and  a heavy  table 
upon  which  the  dwellers  in  the  house  and  the  guests 
slept  at  night,  down  to  the  present  time  when  furniture 
described  as  Early  English,  Mediaeval  Gothic,  Renais- 
sance, Italian,  Venetian,  Louis  XIV.,  Louis  XVI., 
Queen  Anne,  Chippendale,  Neo-Greek,  and  Japanese, 
all  find  their  different  admii-ers.  Special  mention  is 
made  of  Sir  William  Chambers,  the  architect,  Thomas 
Chippendale  and  Thomas  Sheraton,  the  cabinet-makers, 
and  Thomas  Hope,  the  connoiseur,  whose  works  greatly 
influenced  the  fashion  of  domestic  furniture  in  Eng- 
land. Chippendale’s  “Gentleman  and  Cabinet-maker’s 
Director”  was  published  iu  the  year  1759,  and 
appears  to  have  suffered  from  some  adverse  criticism. 
The  majority  of  the  designs  are  of  that  pmn  and  rather 
severe  style  which  is  associated  with  his  name,  but 
there  are  also  specimens  of  florid  ornamentation  in  the 
debased  French  taste  adapted  to  frames  and  cornices 
which  curiously  enough  are  now  often  referred  to  as 
distinctive  Chippendale  work.  Sheraton’s  “ Cabinet- 
maker and  Upholsterers’  Drawing  Book”  appeared  in 
1793,  the  first  volume  being  devoted  to  the  science,  and  the 
second  to  the  art  of  the  cabinet-maker’s  trade.  Mr. 
Hope’s  volume,  entitled  “ Household  Furniture  and  In- 
terior Decoration,”  was  published  in  1807,  and  contained 
a large  number  of  designs  in  a purely  classical  style.  His 
first  object  in  directing  attention  to  this  subject  was 
to  obtain  fumitiu'e  which  should  harmonise  with  the 
spirit  of  his  collection  of  antiquities.  The  critics, 
notably  Lord  Jeffrey  of  the  Edinburgh  Review,  laughed 
at  the  author,  but  in  spite  of  opposition  the  book  exerted 
a very  wide  influence.  The  introduction  to  Messrs. 
Light  s book  also  contains  some  remarks  upon  the 
history  of  the  several  articles  of  furniture  appropriate 
to  the  various  rooms. 


GENERAL  NOTES. 

« 

Technological  Museum  at  Sidney. — A Technological, 
Industrial,  and  Sanitary  Museum  for  New  South  Wales  is 
being  formed  at  Sidney.  This  museum  is  intended  to 
occupy  a similar  position  and  fulfil  the  same  purpose  in  that 
colony  as  the  South  Kensington  Museum,  the  Bethnal-green 
Muaeum,  the  Museum  of  Practical  Geology,  the  Patent- 
office  Museum,  and  the  Parkes  Museum  of  Hygiene  do  in 
London.  To  this  end,  it  is  intended  to  collect  together 
ypical  collections  of  all  materials  of  economic  value  belong- 


ing to  the  animal,  vegetable,  and  mineral  kingdoms,  from 
the  raw  material  through  the  various  stages  of  manufacture, 
to  the  final  product  or  finished  article  ready  for  use.  The 
following  are  the  chief  subjects  which  will  be  represented  : — 

I.  Animal  products.  2.  Vegetable  products.  3.  Waste 

products.  4.  Foods,  animal  and  vegetable.  5.  Economic 
entomology.  6.  Economic  geological  specimens,  showing 
the  ores  of  the  metals,  their  manufacture  and  uses  ; building 
and  ornamental  stones,  clays,  cements,  glass,  pottery, 
porcelain,  pigments,  &c.  7.  Educational  apparatus  and 

appliances,  school  fittings,  books,  maps,  diagrams,  &c. 
8.  Sanitary  and  hygienic  appliances  and  systems.  9.  Mining, 
engineering,  and  machinery.  10.  Agricultural  tools, 
appliances,  and  machinery  ; also  soils,  manures,  &c. 

I I . Models,  drawings,  and  descriptions  of  patents. 
12.  Ethnological  specimens.  13.  Examples  of  historical 
furniture  and  of  artistic  workmanship  in  iron  and  other 
metals.  14.  Photographs,  electrotype,  plaster,  and  other 
reproductions  of  examples  of  art  workmanship  where 
originals  are  not  to  be  obtained.  15.  Exhibition  catalogues, 
trade  j ournals,  pricelists,  and  descriptions  of  new  processes 
or  industries.  The  acting-secretary,  Mr.  Charles  R.  Buck- 
land,  asks  for  contributions  to  the  museum. 


MEETINGS  OF  THE  SOCIETY. 

Adjoubned  Meeting. 

Monday  evening,  at  eight  o’clock  : — 

January  24. — Discussion  on  Mr.  A.  G.  Lock’s 
paper,  ‘ ‘ Causes  of  Success  and  Failure  in  Modem 
Gold  Mining.”  Hyde  Clarke,  Esq.,  will  preside. 

Ordinaby  Meetings. 

Wednesday  evenings,  at  eight  o’clock: — 

January  26. — “ Suggestions  for  Preventing  London 
Smoke.”  By  W.  D.  Scott -Moncrieff. 

February  2. — “Trade  Prospects.”  By  Stephen 
Bourne. 

February  9. — “ The  Present  Condition  of  the  Art  of 
Wood -carving  in  England.”  By  J.  Hungerford 
Pollen.  Sir  Philip  Cunliffe  Owen,  C.B.,  K.C.S.I., 
will  preside. 

February  16. — “ The  Participation  of  Labour  in  the 
Profits  of  Enterprise.”  By  Sedley  Taylor,  M.A., 
late  Fellow  of  Trinity  College,  Cambridge. 

February  23. — 

March  2. — “Flashing  Signals  for  Lighthouses.” 
By  Sir  William  Thomson,  LL.D.,  F.R.S. 

March  9. — “Improvements  in  the  Treatment  of 
Esparto  for  the  Manufacture  of  Paper.”  By  William 
Arnot,  F.C.S. 

March  16. — “The  Manufacture  of  Aerated  Waters.” 
By  T.  P.  Bruce  Warren. 

March  23. — “ The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Causes”  By 
Cornelius  Walford. 

March  30. — “Recent  Advances  in  Electric  Light- 
ing.” By  W.  H.  Preece,  Pres.  Soc.  Tel.  Eng. 

Dates  not  yet  fixed : — 

“Buying  and  Selling;  its  Nature  and  its  Tools.” 
By  Prof.  Bonamy  Price.  On  this  evening  Lord  Alfred 
S.  Churchill  will  preside. 

“The  Discrimination  and  Artistic  Use  of  Precious 
Stones.”  By  Prof.  A.  H.  Church,  F.C.S. 

“The  Compound  Air  Engine.”  By  Col.  F.  Beau- 
mont, R.E. 

Fobeign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

February  1. — “The  Industrial  Products  of  South 
Africa.  ’ ’ By  the  Right  Honourable  Sir  Henry  Babtle 
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^ (.  « IV.  fVC.S.I..  D.C.L.,  LL.D.  Sir 

. P t.,  (f.C.S.I.,  C.I.E.,  D.C.L., 

T I,mcua<rcs  of  South  Africa.” 

. '"i  ( 

' ■ . L,  Clioo  Islands.”  By  Consul 

• ’ lu>l;i‘iniis  lictwcen  Great  Britain 

l?y  WlLLI.YM  WeSTOAETII. 

> < ■ ''ivTKY  AND  Physics  Section. 

I I ninEr*^.  at  oi^lit  o’clock:  — 

7 --A  X('\v  i^Iechanical  Furaace,  and 

' TM  of  lyranufacturing  Sulphate  of 
' \1.  iKAK,  F.C.S.  J.  C.  Stevenson, 

i*  . 

. — “I)ocp  Sea  Investigation,  and  the 
in  it.”  By  J.  G.  Buchanan,  F.R.S.E., 

' ; • T)  ‘ Futui'c  Development  of  Electrical 

P-  Prof.  .loiiN  Pehey. 


Txdevn  Section. 

P ■ y I V.  nings,  at  eight  o’clock: — 

•.  J'.— “ I'onst  Conservancy  in  India.”  By 
T V,  IK.  Bart.,  G.C.S.I.,  C.I.E.,  D.C.L. 
< ■ ' , M.-mljcr  of  Council,  will  preside. 

II. — “The  Gold  Fields  of  India.”  By 

' ■ “ 'FI  • Results  of  British  Rule  in  India.” 

' ' . V \'-v:  Av. 

' ; . “ ’I'l!'-  Tenure  and  Cidtivation  of  Land 

P (IkOROE  C.AMEBELL,  K.C.S.I.,  M.P. 
” “ Bun  ! ih.”  By  General  Sir  Aethue 

' • PI,-.,,  K.C.S.L,  C.B. 

Cantou  Lectures. 

p ( V’  ni  '/s,  ;it  ciglit  o’clock:  — 

’ ‘ ' ..irse  will  he  on  “ Watchmaking,” 
i’  ' , ^I.A.  Throe  Lectures. 

• 1 /■  f/ic  Course. 


; I , — 1'kiiuuauy  7. 

'■f  Tinii — Historical  Sketch  — 
t Tiir  of  watch —E.scapements — 
* Pi  ;i  k<-cpiii;,r^  jiinf  jin-angeinents 
W ino  :.;  nro  in  tlu-  higher  class  of 

' I.— Fi  I'.ur.vuY  11. 

i I (-  kt*  ..  of  accuracy  required  in 
I ill.  in  tliis  country  and  abroad 
•5  niK  iiH  illustrative  of  the  various 
? ; .1)  f'oinpari.sou  of  the  several 
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' III.  -I’nnnuAKY  21. 

’ ’ t*>  I'roniote  the  art  in  this  countiy 

>11,  tin  .o  tical  and  ]iractical,  in 
' .i  (ir-q  want  of  uniformity  in 
I vhibition  of  ordinaiy  and  com- 
1 of  w t'  hmakciV  tools— Conclu- 

- I illu.st rated  hy  Specimens, 

'I  • .1..  'Ilin  difforeut  movements, 

> ' irg.  <1  im  the  recn  by  means  of 

i Bn  Flcctric  Light. 

* >ir  .>  will  lie  on  “The  Scientific 
■ Pic.  tri(' Lighting, ” by  Prof. 

»'  , I. IPS.  Four  Lectures. 

’■i  r.'h  7.  1 1,  21,  28. 


The  Fourth  Course  will  be  on  “The  Art  of  Lace- 
making,” by  Alan  S.  Cole.  Three  Lectures. 
Aprh  25  ; May  2,  9. 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
R.  Brudenell  Carter,  F,  B . C.  S.  Three  Lectures. 
May  16,  23,  30. 


Adaiission  to  Meetings. 

Members  have  the  right  of  attending  all  the 
Society’s  meetings  and  lectures.  Every  Member 
can  admit  tivo  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 


MEETINGS  EOR  THE  ENSUING  WEEK. 

Monday,  Jan.  24th.. .SOCIETY  OE  ARTS,  John-street,  Adelphi, 
W.C.,  8 p.m.  Adjourned  discussion  on  Mr  A.  G. 
Lock’s  paper,  “Causes  of  Success  and  Failure  in 
Modem  Gold  Mining.” 

Royal  United  Service  Institute,  Whitehall-yard,  8.30  p.m. 
Capt.  L.  K.  Scott,  “ Suggestions  for  Improving  Musketry 
and  Artillei’y  Fire,  combined  with  an  Explanation  of 
Capt.  Scott’s  system  of  Sighting  Guns,  practically 
illustrated  hy  models.” 

Medical,  11,  Chandos-street,W. , Sjp.m. 

Royal  Asiatic,  22,  Albemarle-street,  W.,  3 p.m. 

London  Institution,  Finsburj'-cirens,  E.C.,  5 p.m.  Dr. 

E.  B.  Tylor,  “ Problems  in  the  History  of  Civilization.” 

Tuesday,  Jan.  25th... Royal  Institution,  Albemarle  - street,  W., 
3p.m.  Prof.  E.  A.  Schafer,  “ The  Blood.”  (Lecture  II.) 

Medical  and  Chirurgical,  53,  Berner  s- street,  Oxford- 
street,  AV.,  8^  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,8p.m.  Discussion  on  “ Deep  Winning  of  Coal 
in  South  Wales.” 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 

8 p.m.  Annual  Meeting. 

Eoyal  Colonial,  the  Grosvenor  Gallery  Library,  1.36,  New 
Bond-street,  W.,  8 p.m.  Sir  Alexander  Galt,  “The 
Future  of  Canada.” 

Wednesday,  Jan.  26th ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  W.  D.  Scott-Moncrieff, 

“ Suggestions  for  ^eventing  London  Smoke.” 

Telegraph  Engineers  and  Electricians,  4,  Broad  Sanctuary, 
S.W.  1.  Inaugural  Address  by  the  President,  Prof.  G.  j 
C.  Foster.  2.  “Mr.  A.  W.  Heaviside,  “Some  Experi-  1 
ments  on  Induction  with  the  Telephone.”  1 

Eoyal  Society  of  Literature,  4,  St.  Martin’ s-place,  W.C.,  \ 

8 p.m.  Mr.  Robert  N.  Cust,  “A  Recent  Tour  in  Spain,  , 
with  Notices  of  the  A1  Hamra  and  of  Spanish  Customs.”  j 

Thursday,  Jan.  _ 27th... SOCIETY  OF  ARTS,  John-street,  ■ 
Adelphi,  W.C.,  8p.m.  (Chemical  Section.)  Mr.  James 
Mactear,  “A  New  Mechanical  Furnace,  and  a Con- 
tinuous System  of  Manufacturing  Sulphate  of  Soda.”  i 

Royal,  BurUngton-house,  W.,  4g  p.m. 

Antiquaries,  Bur^gton-house,  W.,  8j  p.m. 

London  Institution,  Finshury-circus,  E.C.,  7 p.m.  Prof. 

H.  E.  Armstrong,  “ The  Manufacture  of  Indigo  from  ! 
Coal.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Mr, 
Francis  Hueffer,  “ The  Troubadours.”  (Lecture  H.) 

Inventors’  Institute,  4,  St.  Martin’ s-place,  W.C.,  8 p.m. 

Royal  Society  Club,  Willis’s-rooms,  St.  James’s,  S.W.,  , 

6 p.m.  I 

Friday,  Jan.  28th... Eoyal  United  Service  Institution,  White-  • 
haU-yard,  3 p.m.  Colonel  Thomas  Innes,  “ The  Train- 
ing of  Militia.” 

Royal  Institution,  Albemarle-street,  W.,  9 p.m.  Dr. 
Arthur  Schuster,  “The  Teachings  of  Modem  ' 
Spectroscopy.” 

Quekett  Microscopical  Club,  University  CoUege,  W.C.,  8 i 
p.m.  1,  Mr.  B.  W.  Priest,  “ Sponges.”  2.  Dr.  T.  S. 
Cobbold,  Filarice.” 

Clinical,  58,  Berners-street,  W,,  SJ  p.m.  Annual  Meeting”. 

Saturday,  Jan.  29th,. .Royal  Institution,  Albemarle-street,  W., 

3 p.m.  Prof.  Sidney  Colvin,  “ The  Amazons.” 
(Lecture  II.) 
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AU  communications  for  tht  Society  should  he  addressed  to  the  Secretary 
J ohn-street,  Adelphi,  London,  W.  C, 


NOTICES. 


HOUSE  SANITATION. 

The  Council  offer  the  following  Medals  for 
Plans  sliow’ing  the  best  Sanitary  Arrangements 
in  Houses  built  in  the  Metropolis,  such  plans  to 
be  exhibited  in  the  Society’s  Kooms,  Adelphi,  in 
June,  1881,  and  to  be  sent  in  on  or  before  12th 
May,  1881:— 

1 . One  Silver  Medal  for  the  best  sanitary  arrange- 
ments, carried  out  and  in  satisfactory  working^ 
in  a house  let  out  in  tenements  to  artisans,  for 
%vhich  a weekly  rental  is  paid. 

2.  One  Silver  Medal  for  the  best  sanitary 
arrangements,  in  actual  working,  in  a house  of  the 
yearly  rental  of  £40,  or  less,  to  about  £100  in  value. 

3.  One  Silver  Medal  for  the  best  sanitary  ar- 
rangements, in  actual  satisfactory  working,  in  a 
house  of  the  yearly  rental  value  of  £200  and  up- 
wards, to  any  amount. 

4.  The  houses  must  be  open  to  the  inspection 
of  the  Judges,  w'ho,  in  considering  their  aw^ard, 
will  be  guided  by  the  suggestions  of  plans  for 
main  sewerage,  drainage,  and  water  supply,  made 
under  the  Public  Health  Act,  1875.*  The  houses 
must  have  been  in  actual  occupation  within  the 
last  three  months,  and  a Certificate  must  be  given 
by  the  occupiers,  on  a printed  form,  stating  the 
satisfactory  working  of  all  the  sanitary  arrange- 
ments, such  form  to  be  obtained  at  the  Society  of 
Arts. 

5.  The  houses  may  be  old,  fitted  with  modern 
-sanitary  arrangements,  or  may  be  new.  They 
must  be  within  the  metropolitan  area  of  the  Board 
of  Works. 

G.  The  sanitary  arrangements  must  include  the 
conditions  for  good  water  supply,  drainage,  warm- 
ing, and  ventilation  of  the  house,  and  precautions 
•taken  against  frost. 

7.  The  medals  may  be  awarded  to  the  occupiers 
of  the  houses,  or  the  lessees,  or  the  owners. 

The  Pnhlic  Health  Act  has  been  reviscfl  to  1878,  and  published 
>'V  Her  Majesty’s  Stationery  Office,  ITice,  with  plans,  three 
‘•hilling's. 


8.  The  plans  must  consist  of  a ground  plan  and 
sections,  to  the  scale  of  not  less  than  one  inch  to 
five  feet ; details  of  not  less  than  one  inch  to  the 
foot.  The  plans  may  be  accompanied  by  specifi- 
cations. 

9.  The  names  of  the  architects,  surveyors,  or 

sanitary  engineers  who  directed  the  sanitary 
arrangements  should  be  given,  and  Certificates 
will  be  awarded  to  those  whose  plans  obtain  the 
Medals.  (By  Order) 

H.  TRUEM.VN  Wood,  Secretary. 


DOMESTIC  ECONOMY. 

1.  The  Council  mil  hold  a Third  Congress  on 
Domestic  Economy,  at  the  Society’s  Booms  in  the 
Adelphi,  London,  during  the  present  year. 

2.  The  Council  offer  Seven  Bronze  Medals,  and 
Certificates  of  Merit  for  Papers  (not  exceeding 
1,000  words),  written  by  Teachers  of  PublicElemen- 
tary  Schools  and  Training  Colleges,  which  shall  give 
an  account  of  the  best  method  practised  by  the 
teacher,  of  the  teacher’s  experience,  and  the  re- 
sult of  the  teaching,  in  any  one  or  more  of  the 
seven  classes  of  subjects  named  below. 

3.  The  Education  Department,  in  the  Code  of 
1880  (p.  31),  classes  the  following  subjects  under 
Domestic  Economy  for  Girls : — 

The  First  Branch  includes — 

(«)  Clothing  and  Washing. 

(J)  The  Dwelling— Warming,  Cleaning,  and 
Ventilation. 

(r)  Buies  for  Health — The  Management  of  the 
Sick  Boom,  Cottage  Income,  Expenditure, 
and  Savings. 

The  Second  Branch  includes — 

(«)  Food — Its  Composition  and  its  Nutritive  Value 

\b)  Food  — Its  Fimctions. 

(c)  Food — Its  Preparation  and  Culinary  Ti’eatment 
{Le.,  Practical  Cookery)  {§  24), 

The  Comicil  have  resolved  to  add  the  subject  of 
Needlework,  which  will  be  exhibited  and  discussed 
in  the  Congress,  although  it  is  not  classed  in  the 
Co  le  as  a branch  of  Domestic  Economy. 

4.  Only  one  medal  will  be  given  to  a teacher, 
but  the  subjects  taught  successfully  will  be  in- 
scribed on  the  one  medal  and  a certificate  given. 

5.  The  papers  must  be  sent  to  the  Secretary  of 
the  Society  of  Arts  by  the  1st  May  next.  Each 
paper  must  be  enclosed  in  a sealed  envelope,  bear- 
ing a motto,  and  must  be  accompanied  by  an 
envelope  bearing  the  same  motto,  and  having 
within  it  the  writer’s  name  and  address. 

G.  No  medals  or  certificates  will  be  awarded  if 
the  papers  are  not  of  sufficient  merit  to  deserve 
them. 

(By  order) 

H.  Truem.\n  Wood,  Secretary. 
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EXAMINATIONS  IN  PRACTICAL  MUSIC. 

■ ; II.  I ' : .ort  on  these  examinations  has 
1 -m  Dr.  Ilulhih  : — 

^ . I Art-i'  Examinations  in  Musical 

: ’ !<1  :it  the  Society’s  House  and  (by 

. T : i-.  .ion  of  I\Iessrs.  Chappell)  at  50, 

I ' t.  on  the  lUth  and  11th  inst.  In 

• 1 th(M\  1 was  assisted  by  Mr.  W.  A. 

.V  , r.,1.  . Oxon.,  wlio  had  kindly  taken 
of  them  on  the  only  occasions  on 
' ’ ltd  1 1 fore  been  held,  from  both  of 

’ . , ’ •'ortanately,  been  absent. 

‘•f  examinations,  75  names  had  been 
, f . wners  of  three  of  which  did  not 
- To  the  remaining  72,  we  had 

..f  awarding  42  certificates  of  the 
of  the  second.  The  maximum 
iL'iied  to  the  candidates  is  100,  of 
o n<  i h d for  the  attainment  of  a first- 
■ !'  ti  an-i  00  for  a second.  Of  the  former 
' .1  x(-  fi;tained  the  maximum  number  of 

I O'ityof  tlie  candidates  (63)  were  stu- 

pianoforte  (5i))  or  organ  (4) ; (2)  of 
: : 1 1 23)  vocalists.  Of  these  11  went 

* h ts  and  pianists.  Of  four  of  these 

' .-d  -!  wi'iit  in  for  “Honours,”  two 
i : ! - certificates,  and  one  a second- 

tliis  demands  a few  xvords  of 
well  as  of  congratulation  both  to 
)•  /'•  i istitntcd  these  and  similar 
• 1 ) who  have  gone  through 

I . ’J  ImiiipIi  only  in  their  second 
'(■■  i examinations  are  an  outcome 
ill  tlio  theory  of  music  started 
< . . in  iN.'d);  and,  like  those,  are 

’ ■ ] i<  -•  v.'hich  musical  science 
• in  ihis  country  during  the 
.M  V own  ex].erience  of  them  is 
1 I ..VC  iio  liesitation  in  saying 
■'ini  ot  progri'ss  in  execu- 
I and  general  luusical 

• i<  li,  in  IIh!  sanu!  space  of 
' I'l  l in  any  otln-r  age  or 
ibiJIX  llULLA}!. 


Ni):Ax  bECilON. 

> 21  : ; Andrew  Cassels, 

' in  till-  eliair. 

* '■  ai  ; -liui'iiig  Sir  Kicliard  Temple, 

! i*-  ■■•rtniiate,  on  tliis  opening 

ti<T  . a being  jicniiittcd  to  intro- 
i u:  ■.na-lii- 1 ndian  as  Sir  Ivicliard 

' ■ ; ' ■ r-ro  af.  all  aecjnainted  witli 

> ■ miliar  ;;s  a liousehold  word. 

' ■ , r iif  * \*  i iilier,  had  ever  seen  so 

- ' i : iving  travor.sed  it  in  all 
' d State  in  different 

t ' 'hj  rxr  ■;  * t iii;  ( loveniment  and  credit 
Vfl  f hi.iioiir  of  being  chairman 

t’  • pr-  year,  it  might  not 
■'  A 1 ; " Sj  sAen  . < o tlii, opening  night,  that 

A-  •■r  th;-  S , V w.i,.,  that  all  political 
o k:  'dcp.  If-  did  nut  say  this  in 
^ cc  tc  tits  f,  - o g p d;seu?,xiun  particularly,  but 
f./,y  y ■ -rx  wicdi  might  come  before  the 


Society.  If  it  were  otherwise,  as  a member  of  the 
Council  of  India,  he  could  scarcely  hold  the  position  he 
had  the  honour  to  occupy. 

The  address  was  on — 

FOREST  CONSERVANCY  IN  INDIA. 

By  Sir  Richard  Temple,  Bart.,  G.C.S.T.,  C.I.E.,  D.C.L. 

I am  about  to  offer  to  you,  not  a lecture,  but  an  oral 
address  in  a conversational  style,  if  you  will  allow 
me.  I must,  in  the  first  place,  thank  those  who  are 
present  here  for  coming  to  this  meeting  on  such  a 
night,  and  in  such  inclement  weather,  but  we  shall 
have  a larger  audience  of  several  thousand  members 
of  the  Society  outside,  who  will  read  the  report  of 
our  proceedings  in  the  Journal  of  the  Society. 

I may  say  that  I esteem  it  a great  honour  to  be 
asked  to  deliver  an  address  before  the  Society  of 
Arts,  remembering  as  I do,  in  common  with  all 
Englishmen,  the  great  historical  and  distinguished 
part  which  the  Society  of  Arts  has  played  in  the 
educational  and  industrial  history  of  England 
during  the  19th  century.  Not  only  has  the 
Society  done  much  for  fine  arts,  of  which  we  see 
traces  in  the  room  in  which  we  are  assembled,  but 
more  especially  has  it  done  great  things  in  the 
application  of  science  to  all  the  varied  industries 
of  England.  It  has  also  done  more,  probably, 
than  any  other  Corporation  in  England,  for  the 
advancement  of  technical  education ; and  in  the 
remarks  I shall  make  to  you  regarding  forests, 
you  will  find  a signal  proof  of  the  mischief  which 
has  been  wrought,  mainly,  from  the  want  of 
technical  and  professional  knowledge  on  the 
part  of  our  own  countrymen  in  India  regard- 
ing forestry.  I feel,  however,  much  encou- 
ragement in  addressing  you  this  evening, 
when  I look  back  on  the  names  of  the  great 
men  who  have  guided  the  deliberations  of  this 
Society,  such  men  as  the  Duke  of  Norfolk  in  the 
last  century,  H.R.H.  the  Duke  of  Sussex,  H.R.H 
Prince  Albert,  and  now  H.R.H.  the  Prince  of  Wales. 
We  have  also  had  and  have  now  on  the  Council 
of  the  Society  men  whose  names  are  really  the 
property  of  the  nation,  such  men  as  Wentworth 
Dilke,  Lubbock,  Leighton,  and  Galton.  But  more 
especially  we  have  had  on  the  Council  many  men 
who  have  contributed  much  to  develop  the  indus- 
tries of  India  in  particular,  such  men  as  Cole, 
Sykes,  Birdwood,  Alcock,  Siemens,  Cunliffe-Owen, 
and  Brassey.  Well  then,  looking  to  these  names 
of  men,  some  departed,  and  others  still  present 
among  us,  we  ought  all  of  us,  those  who  speak 
and  those  who  listen,  to  feel  the  responsibility 
which  attaches  to  all  of  us  in  assisting  in  the  de- 
liberations and  proceedings  of  such  a Society  as  the 
Society  of  Arts.  Amongst  its  many  educational 
and  scientific  operations,  arboriculture  was  one  of 
the  earliest.  As  a remarkable  instance,  I may 
remind  you  that  it  is  now  nearly  130  years  since 
this  Society  began  to  pay  attention  to  forestry,  an 
attention  which,  as  you  perceive,  remains  undi- 
minished up  to  the  present  moment.  It  was  soon 
after  1760,  as  you  will  perceive  from  the  history  of 
London,  written  by  Charles  Knight,  and  Daven- 
port’s history  of  our  Society,  that  gold  and  silver 
medals,  presented  by  this  Society  for  planting  firs 
and  cedars,  were  won  by  such  distinguished 
persons  as  the  Dukes  of  Bedford  and  Beaufort, 
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Lord  Paget,  Earls  Winterton,  Ossory,  Mansfield, 
and  Wilton,  the  Bishop  of  Llandaff,  and  the 
Marquis  of  Tichfield.  There  were  also  men  in 
those  days  whose  names  have  been  handed  down  in 
the  history  of  British  agriculture  as  well  as 
arboriculture,  namely,  Curwen,  of  Windermere, 
Morse  and  John  Hutton,  of  Yorkshire,  and  Buck- 
nail.  These  men  originally  showed  what  could  be 
done  in  the  way  of  tree  plantation  in  Great  Britain, 
and  it  is  to  be  hoped  that  they  may  prove  to  be 
the  ancestors  of  a long  line  of  Englishmen,  who,  I 
from  generation  to  generation,  will  distinguish  | 
themselves  in  arboriculture  in  all  parts  of  the 
British  Empire  throughought  the  world. 

From  this  brief  preface,  which  I hope  will  not 
be  uninteresting  to  members  of  the  Society  at 
the  present  time,  I will  pass  straight  to  the 
subject  of  the  evening,  namely,  “ Forest  Con- 
servancy in  British  India.”  India,  of  course,  is 
not  the  only  country  in  which  questions  regard- 
ing forestry  are  becoming  prominent.  The 
mischief  which  has  been  wrought  by  the  destruc- 
tion of  forests  is  patent  on  the  face  of  Europe 
The  destructive  floods  which  have  occurred  in 
many  parts  of  France,  are  directly  due  to  the 
denudation  of  the  Swiss  hills.  Similar  questions 
are  being  raised  in  South  Africa,  and  we  hear  even 
of  injury  being  feared  in  the  United  States  of 
America.  In  India,  the  destruction  has  been  vast. 
The  traditions  of  the  forests  in  India  show  how  the 
land  was  once  clothed  with  sylvan  and  other  vegeta- 
tion, but  every  time  a city  had  to  be  built  or  a 
palace  erected,  or  in  modern  times  a railway  to  be 
constructed  or  barracks  to  be  built,  there  has 
been  a ruthless  destruction  of  forests.  Of  course 
forests  were  made  for  the  use  of  man,  but 
they  may  be  so  cut  as  to  leave  something  for  re- 
production. Instead  of  that  “they  have  been  swept 
away  as  clean  as  if  they  had  been  shaven  by  a razor  ” 
— I speak  figuratively.  Well,  notwithstanding  this 
destruction,  still  forests  remain,  though  they  can 
be  hardly  said  to  be  more  than  the  remnants  of 
what  once  were  the  forests  of  India.  You  will  say, 
perhaps,  why  did  not  the  Government  and  its  officers 
stop  this  devastation.  They  did  not  stop  it,  simply 
because  they  were  none  of  them  properly  instructed 
in  matters  regarding  forests.  Such  ignorance  is 
not  to  be  wondered  at,  considering  the  ignorance 
which  has  prevailed  in  Europe  and  in  other  parts 
of  the  world.  I know  that  20  or  30  years  ago, 
when  we  were  young  men  in  India,  we,  none  of  us, 
heard  of  any  principles  regarding  the  forest  con- 
servancy. The  consequence  was  that  forests,  being 
remote  and  dijficult  of  access,  not  easy  to  visit  or 
to  imderstand,  and  we  ourselves  being  ignorant  of 
everything  regarding  forestry,  we  paid  no  attention 
whatever  to  the  subject,  and  consequently,  when- 
ever wood  was  wanted,  forests  were  cut  down  by 
persons  who  had  nothing  to  do  except  to  make  as 
much  as  they  could  at  the  present  moment,  without 
regard  to  the  future,  and  so  forests  have  been 
destroyed  in  the  most  thoughtless  and  merciless 
manner.  Still,  there  are  great  mountain  ranges, 
for  instance,  the  Western  Ghauts,  which  form  a 
mountainous  wall  on  the  western  coast  ; the 
Eastern  Ghauts,  which  form  asimilar  range,  although 
not  so  regular,  on  the  eastern  coast ; two  great 
ranges,  the  Sathpura  and  Vindhyas,  which  unite  in 
the  direction  of  Bengal,  and  form  one  broad  moun- 
tainous r.^gion ; there  are  the  mountain  ranges  on 


j the  east  of  Bengal,  separating  Bengal  from 
Burmah  ; and,  lastly,  there  is  the  great  Himalaya 
range  itself.  I do  not  now  speak  of  the  mountain 
range  on  the  west  of  the  Indus,  because  that  was 
originally  a region  mainly  destitute  of  vegetation, 
and  whatever  vegetation  there  was  has  long  been 
swept  away  by  the  action  of  man;  so  that  really 
the  great  range  which  separates  India  from 
Afghanistan  counts  for  nothing,  in  the  language 
of  forestry.  The  ranges  with  which  forestry  in 
India  has  to  do  are  the  Western  Ghauts,  the 
Eastern  Ghauts,  the  Sathpuras  and  Vindhyas,  the 
Eastern  Bengal  ranges,  and  the  mighty  Himalayas. 

In  these  mountain  ranges,  there  are  numerous 
kinds  of  trees,  which  constitute  a forest  flora  in 
themselves.  It  is  quite  impossible  for  me,  within 
the  time  at  our  disposal,  to  even  enumerate, 
much  less  describe  to  you,  the  various  kinds  of 
trees  which  exist  in  the  Indian  forests ; still 
I may  mention,  by  way  of  recapitulation,  some 
of  the  most  striking  and  interesting  trees  which  we 
have.  The  trees  of  India  must  be  divided  mainly 
into  two  main  divisions,  the  Himalayan  division, 
and  the  plain  division,  which  latter  comprises  the 
whole  of  India  proper. 

Now,  the  Himalayan  trees  are  allied  mainly  to 
the  trees  of  Europe  and  other  temperate  regions. 
The  coniferce.,  includin  g the  great  genera  of  firs,  pines, 
and  the  like,  are  found  all  over  the  Himalayas. 
Amongst  them  the  queen  is  the  cedar.  Nowhere 
in  the  world  are  such  fine  cedar  forests  to  be  seen 
as  are  in  the  Himalayas.  You  have  some  idea, 
in  this  country,  from  the  lawns  of  our  principal 
country  seats,  of  what  beautiful  shape  and 
colour  the  foliage  of  the  cedar  is  ; then  imagine 
trees  much  grander,  much  finer  in  trunk,  and 
branch,  and  foliage,  with  a background  of  ever- 
lasting snow  ; imagine  them  situated  in  the  midst 
of  rugged  situations,  and  with  the  most  glorious  sur- 
roundings. And  there  is  a further  interest  attaching 
to  them,  from  the  way  in  which  they  are  felled, 
and  the  mode  in  which  the  logs,  when  felled,  are 
transported  to  market.  The  value  of  a cedar  forest 
depends  on  its  situation.  If  the  trees  stand  upon 
precipitous  sites,  overhanging  rivers,  they  are 
felled  to  great  advantage.  The  tree  is  felled,  and 
the  log  is  shot  down  the  precipice  into  the  roaring, 
cataract-like,  torrent  of  the  river.  The  river  its- 
self  acts  as  a carrier,  and  whirls  log  after  log  down 
to  the  plains.  And  as  the  river,  laden  with  all  this 
freight  of  cedar  logs,  emerges  from  the  Himalayas, 
skilful  native  swimmers  are  stationed  on  the  bank, 
and  dart  forth  and  catch  the  logs  as  they  descend 
the  stream. 

Similar  remarks  apply  to  the  Finns  longifolia, 
which  is,  next  after  the  cedar,  the  most  valuable 
timber  tree  in  the  Himalayas.  In  fact,  in  Northern 
India,  most  of  the  great  public  buildings  of  the 
British  Government,  and  most  of  the  palaces  of 
the  native  princes,  are  largely  constructed  with  the 
timber  of  cedar  and  pine.  As  a matter  of  interest, 
I should  not  omit  to  mention  the  cypress.  But 
the  cypress  of  the  Himalayas  is  not  the 
funereal  sort  of  tree  which  you  read  of,  or 
see  depicted,  as  constituting  a great  feature 
in  the  cemeteries  and  burial  - grounds  of  the 
Levant  or  Constantinople,  but  is  a truly  magni- 
ficent tree,  growing,  too,  in  the  very  midst 
of  the  limestone  formations.  There  appear  to  be 
certain  cheaiical  elements  in  the  limestone  which 
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favuiir  t);^'  of  the  tree,  and  the  consequence 

i«t,  th  kt  th.-  ( yj.r.  s^  inuy  be  seen  fringing  limestone 
jTt  wii.  r*'  voii  wmild  sui)j)Ose  that  no  vege- 

.••■uM  jM.>sii)ly  grow — in  places,  indeed, 
\v}..  r.-  th"  . i.;y  v.  g(  tatinu  perceptible  consists  of 
th.H,  tr..  s,  growing,  as  it  were,  out  of 

tl..  V.  ry  < r.  vir.  of  tlir  rocks.  But,  as  regards 
r.  »1  t.  tlw  nio>t  mouniful  looking  tree  in 

:J."  is  the  tir,  which  is  named  the 

,!  =.  " , ' . 'Fhat.  indeed,  has  long,  pendant 

t.ii  .j-  . ■ : I V.  ry  wecj)ing,  mournful  appearance, 

1 .♦  stid  >.ki\  .>  ami  picturesque,  especially 

V.  d with  other  foliage,  and  more 
T. . r.irk. . j.il.afx.  when  it  is  adorned  by  the 

Lii'i'ii  nd  of  the  Virginia  creeper. 
briLdit  s(!arlet  leaves  of  the  creeper 
g a:  ■ ut  naiongst  the  dark  coloured, 

• . ning  foliage  of  the  fir,  and  you  have 

a ;• b.l  ji;'-;  urc. 

I :i  an.Mle  i-  tree,  most  beautiful  in  the 
JI.:  .l  ava-.  is  thr  yt!w.  It  does  not  grow  there 
‘i:  ai;..  i:  h - s in  this  country,  but  in  a few 

■:  a:;  ■ iii:  tl.<-  Himalayas  it  grows  in  a dense 

: 111:. it'd  in  si/e,  Imt  extremely  thick;  and 

• 'i.-eL'  ‘ an  • 'la:;].  from  an  artistic  point  of  view,  the 
I • lutit.il  :‘"i/ii.s  of  these  dependent  branches  and 
' !.■  f' 1;  i_- • of  lli(S(  vows.  The  beautiful  lines  of 

W,  rd'Woj  tii  ;iro  aj'j'licable  to  these  yew  forests — 


' n.  " 'I' mn  and  c.aparioas  grove 

• ‘ . i.nl  oacli  ])arti<'ulnr  trunk  a growth 

• ■ ••••.■•  1 :.l  n s .o-rpenfine ; 

''  ; ’■  \wtli  plmnta.'^y,  and  looks 

1 . e t r.  o.  II  pr.ifiino— a pillared  shade. 

' ■ : ' i.osli  il.'or  of  red  brown  hue 

I ••  ' ■ • ! : •••  I r"in  (lio  pining  umbrage  tinged 
I'o  . . . . (jhostly  shapes 

•M.  I,,..;  It 


L.  *ly,  I ‘•h  .iild  nu  ntion  the  juniper.  This  tree 
•iV'  ii.-  Iy  lino  in  tlie  Himalayas;  and  when  I 

■ 1 to  you  just  now  that  the  trans-Indus 

: o.v  . I,,  ir  Afg'li.'ini.st.'in,  tvas  almost  treeless,  I 
ong'.*  t . ] avo  jM.ido  OIK!  exception  in  favour  of  the 
: ' • 'V  b'  ar  now  much  of  the  Bolan  Pass, 

' d : ntf  di.  bill  Iho  only  valuable  timber  you 

' »vo  n.  ;r  (pn  ttah  consists  of  juniper  forests, 
i-r  V.  iM  ir  tl.c  summits  of  the  limestone 
' lojioo  ,,r  lii.ooo  foot  above  the  sea, 
k'  tlioo.  valleys,  now  so  interesting 
t U i :’r.  in  .1  1 . liti<  :il  point  of  view. 

M. «n,  j IS-,  ’);-  from  tliis  great  natural  order  of 
'■.l  oro,  \\i  r.  ini'  to  llie  otlu  r trocs  which  are 

. • ry  : mill;  ir  !■ . us  all  in  t In’s  count  ry,  the  ilex,  the 
' and  tie  w.'dnut,  wiiich  are  found  in  great 
;n  !k-;<  . !i»  .'^imhi.  w h<  re,  as  you  know,  is  the 
’*  b n<  ■ < f tlie  ' rovenior-(  !r  ncT-al  and  lii.s  Council 


■ iH  ■ 

.-h. 

lar.*' 

M y 
< re. 
aid 


in  r nioiitlm.  Xe.ar  Simla,  tli ore  grows 
In  tli.at  lorality  it  is  not  a shrub,  as  it 
■eniti  v but  a vejw  fine  Irco  of  60  to  GO 
I ought  nhn\,  ) mention  tlie  plane  tree. 
t!  * f'  is  a grc.af  glory  and  ornament  of 
.and  World-wide  celebrated  valley  of 
rile  M',  neq  of  tlie  ])m  in,  I>alla  Itookh, 
in  the  midst  of  ]ilam'  groves.  Plane 
■nr.ed  tiie  ornament  c>f  the  gardens  of 
• .itMogul  on  the  margin  of  the  beautiful 
i t .ashmero.  The  famnu.s  Avooded  island 
‘Stands  in  the  mid.st  of  the  lake  i.s  adorned 
e»ne  tria’s  ; in  fact,  in  Cashmere,  the  plane 
< rown  and  glory  of  the  valley.  In  the 
I p.art  of  lliinalftTRs,  near  Darjeeling,  Ave 
hAve  tim  mnpie ; lilso  thcmagnolia,  which  is  brilliant 
with  oi  white  llower.  so  that  it  looks  in  the 
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midst  of  summer  as  if  it  were  sprinkled  with 
fresh  snow.  The  laurel  grows  there  to  a great 
height,  not  like  the  shrub  as  we  see  it  here,  but  as 
a great  tree  70  to  80  feet  high.  The  tree  fern  is 
probably  the  most  graceful  member  of  the  vegetable 
kingdom  to  be  seen  in  the  world — the  tree  fern  of 
the  eastern  Himalayas.  No  word-painting  of  mine 
can  give  you  any  idea  of  the  minutely  graceful 
cliaracter  of  the  foliage  of  the  tree,  especially,  too^ 
as  it  is  generally  seen  with  the  distant  background 
of  the  highest  snow  mountains  in  the  Avorld. 

Before  we  leave  the  Himalayas,  I must  say  one 
word  about  the  rhododendrons.  The  discovery  of 
the  Himalayan  rhododendrons  is  mainly  due  to  Sir 
Joseph  Hooker,  the  distinguished  director  of  the 
establishment  at  Kew.  With  great  toil  and  hard- 
ship, and  with  much  exertion,  he  discovered  and 
brought  to  England  specimens  of  most  of  the  finest, 
species  of  rhododendrons.  The  tree  does  not  grow 
there  in  shrubs  as  you  see  in  this  country,  but 
attains  a height  of  20  to  30  feet.  Its  flowers,  seen 
in  its  native  habitat,  are  almost  as  large  as  a- 
man’s  head.  The  leaves  found  on  the  trees  there 
are  12  to  13  inches  long.  The  branches  and 
the  trunk  are  permeated  with  a sort  of  red 
colouring  matter,  so  that  the  whole  of  the  tree 
seems  ready  to  burst  out  with  red  ; anything  more 
magnificent  than  the  appearance  of  this  tree  can- 
not be  imagined.  It  is  generally  found  in  the 
midst  of  very  rocky  scenery ; it  floAvers  with  great 
abundance,  at  altitudes  of  12,000  to  13,000  feet,, 
and  that  generally  at  a season  in  May  and  June,, 
when  the  long  winter  of  that  region  has  hardly 
passed  away,  so  that  the  rich  flowers  are  faded 
and  bleached  in  a day  or  two  after  blooming  by 
the  masses  of  fog  and  driving  rain,  and  some- 
times even  of  sleet,  to  which  they  are  exposed. 

So  much,  then,  for  the  trees  of  the  Himalayas.. 
I regret  that  time  does  not  admit  of  my  dilating 
more  fully  upon  them. 

I must  pass  rapidly  on  to  the  trees  of  the- 
plains.  The  first  I shall  mention  of  course  is  the 
teak,  or  Teefona  grandis,  which  is  the  queen  of 
trees  in  the  plains,  just  as  the  cedar  is  the  queen 
of  trees  in  the  mountains.  It  is  said  by 
enthusiastic  foresters  to  possess  every  virtue 
of  which  wood  is  capable.  It  is  good  under- 
ground, it  is  good  on  the  water,  it  is  good 
in  the  burning  sun,  it  is  good  everywhere,  and 
under  all  circumstances.  It  carves  well ; it  is 
light,  it  is  durable ; it  will  stand  wet,  and  is 
seldom  affected  even  by  insects.  It  is  used,  as  you 
know,  largely  by  the  British  Admiralty.  Its 
appearance  always  attracts  the  eye  of  the  observer, 
on  account  of  the  arrowy  manner  in  which  it  shoots 
up.  Even  the  young  tree,  which  is  hardly  a 
foot  or  two  above  the  ground,  always  looks  like 
an  infant  giant,  or  a young  Hercules,  amongst  trees, 
by  the  striking  manner  in  which  it  rises  from  the 
ground  and  seems  to  aspire  upwards. 

Then  there  is  sal,  or  Shorea  robnsta,  which  is 
commonly  called  the  iron-hearted  Sal,  on  account 
of  the  great  strength  and  durability  of  the  wood  ; 
but  it  has  not  nearly  so  many  virtues  as  the  teak, 
especially  in  that  it  is  so  very  heavy.  But  its 
appearance  is  very  fine,  with  a tall,  straight  trunk, 
and  branching  head.  It  is  to  be  found  in  the 
greatest  perfection  near  the  source  of  the 
Nerbudda,  near  the  point  where  the  two  ranges  of 
the  Sathpuras  and  Vindhyas  unite.  Next  I should 
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mention  the  two  finest  kinds  of  the  natural  order 
of  the  Terminal ia  ; the  arjuna,  or  anjun,  is  remark- 
able for  the  beauty  of  its  trunk,  which  can  only  be 
likened  to  a great  marble  pillar.  The  trunk  is  abso- 
lutely white,  bright,  and  smooth,  generally  growing 
amidst  rocks,  onthemargin  of  streams,  and  in  a very 
hot  climate.  The  trees  I have  hitherto  been 
describing  grow  in  the  cool,  but  this  tree 
grows  in  the  midst  of  the  greatest  heat.  The 
other  kind  of  terminalia  is  the  Pentaptera  tomentosa, 
or  saj.  That  is  the  very  opposite  in  appearance. 
Instead  of  having  a white  and  smooth  trunk,  it 
has  a black  and  rough  trunk,  and,  as  the  two 
trees  often  grow  in  juxtaposition,  the  effect  is  as 
though  you  saw  a pillar  of  smooth  white  marble 
and  a pillar  of  black  rough  stone  placed  close 
together.  Then  there  is  the  Pterocarjms  marsupiumy 
or  bije  sal,  also  a tree  with  a black-looking  bark. 
In  contradistinction  to  them,  I may  mention  the 
salai,  or  Boswellia  tJiurifera,  commonly  called  the 
frankincense-tree.  I have  just  mentioned  the 
bije  sal,  which  has  a rough,  black  bark,  and,  in 
contrast  to  that,  I mention  the  salai.  Instead 
of  black  bark,  it  has  white  bark ; instead  of  a 
straight  trunk,  it  has  a winding,  bending,  strag- 
gling trunk,  Avith  branches  thrown  out  in  a kind 
of  weird,  wayward  manner.  The  salai,  in  sum- 
mer-time, may  be  called  the  ghost  which  haunts 
the  forests  of  India. 

The  trees  which  I have  j ust  mentioned  grow  always 
on  the  mountain  ranges  of  British  India,  as  contra- 
distinguished from  the  Himalayas;  but  I must  now 
mention  some  of  those  which  grow  in  the  plains. 

First  of  all  there  is  the  babul,  or  Acacia  arahica. 
That  is  the  one  tree  which  is  universal  in  India, 
and  is  used  almost  for  every  purpose  which  is 
useful  in  the  daily  lives  of  the  natives.  Then 
there  is  the  mango-tree,  which  is  known,  of  course, 
in  this  country  on  account  of  its  fruit,  and  Avhich 
furnishes  a staple  article  of  food  to  the  mass  of 
the  people.  But  it  is  also  valuable  for  timber.  It 
is  found  in  fine  avenues  on  the  sides  of  roads,  and  in 
sacred  groves  near  to  the  Hindoo  temples.  Then 
we  have  the  sundar  tree.  You  have  often  heard  of 
the  Sunderbunds,  that  great,  semi-marine  forest 
which  grows  on  the  low,  sandy  region  near  the 
mouth  of  the  Ganges.  They  are  called  the  Sunder- 
bunds, but  that  name  is  really  derived  from  the 
sundar,  which  is  the  principal  tree  in  that  part  of 
the  forest,  extending  for  thousands  of  square  miles. 
In  that  forest,  the  most  remarkable  tree  is  the 
sundar,  from  which  all  the  country  boats  of  Bengal 
are  made.  As  you  may  have  heard,  the  river  traffic 
in  Eastern  Bengal  is,  perhaps,  the  most  extensive 
thing  of  the  kind  in  the  world.  The  network  of 
rivers  are  navigated  by  hundreds  of  thousands  of 
boats.  The  boats  there  are  to  the  inhabitants  Avhat 
carts  and  wagons  are  to  the  inhabitants  of  other 
countries ; and  all  these  countless  boats  are  made 
from  the  sundar  tree,  which  grows  in  the  forest  I 
have  described,  near  the  mouth  of  the  Ganges. 

Then  we  have  the  different  kinds  of  fig  tree,  or 
Ficus.  ^ There  is,  first  of  all,  the  ordinary  FicuSy 
which  is  known  popularly  throughout  the  world  as 
the  banyan  tree.  That  is  the  tree  under  the  shades 
of  which  whole  regiments  are  occasionally  en- 
^mped.  It  is  the  tree  which  you  have  read  of 
in  Milton,  and  in  the  works  of  many  modern 
poets.  The  beauty  of  the  tree  consists  in  the 
maimer  in  which  it  throws  down  tendrils  from 


its  branches,  which  take  root  in  the  earth  and  form 
fresh  trunks;  so  that  a finely-developed  banyan 
tree  looks  like  the  interior  of  a great  Gothic  struc- 
ture. The  tree  has  its  colonnade,  its  arches,  its., 
aisles,  its  naves,  and  its  transepts,  and  its  ro©F 
consists  of  the  densest  foliage,  ^ so  that  tho  per-  , 
spective  view,  taken  in  the  interior  of  one.  oif  these 
great  banyan  trees,  is,  perhaps,  the  finest  sylvan  ^ 
subject  which  the  artist  can  possibly  have  for  his 
brush  or  his  pencil.  Then  there  is  the  pipal,  which 
is  called  Ficus  religiosay  which  is  to  be  found  near 
every  Hindoo  temple.  It  is  remarkable  for  the 
manner  in  which  its  branches  entwine  themselves, 
amidst  the  masonry.  You  know  the  old.  song 

“ Creeping  wbere  no  life  is  seen, 

A rare  old  plant  is  the  ivy  green.” 

Similar  to  this  is  the  Ficus  religiosa.  It  is 
always  to  be  found  in  the  midst  of  ruins ; in  fact, 
it  is  one  of  the  causes  of  old  buildings  becoming 
ruins,  for  once  it  insinuates  itself  into  the  building, 
it  gradually  works  its  branches  and  its  tendrils 
through  all  the  interstices  of  the  masonry,  until 
possibly  the  whole  structure  is  embraced  in  its 
fatal  grasp.  The  building  then  becomes  like  a 
human  being  seized  by  a boa  constrictor,  or  like 
the  Laocoon  encircled  in  the  folds  of  the  Python. 
Lastly,  there  is  the  Ficus  elasticUy  or  india-rubber 
tree,  which  many  ardent  foresters  believe  will,  ere 
long,  more  than  rival  the  india-rubber  trees  of 
South  America. 

Then  there  is  the  bamboo,  the  beautiful  feathery 
bamboo,  which  affords  the  means  of  constructing 
almost  all  the  huts,  cottages,  and  villages  of  the 
inhabitants  of  Bengal.  But,  besides  what  may  be 
called  the  domesticated  bamboo,  there  is  the  wild 
bamboo  of  the  forests  of  Central  India,  Avhich  is  ' 
truely  a lovely  tree.  A single  shoot  of  the  bamboo 
has  been  shown  at  an  exhibition,  to  the  height  of 
80  or  90  feet,  with  a little  flag  at  the  top.  These 
bamboos,  too,  generally  overhang  the  pools  of 
rivers,  so  that  taking  these  great,  beautiful,  grace- 
ful bamboos,  bending  over  the  stream,  and  the  re- 
flection in  the  stream — together  forming  almost  an 
arch  in  appearance — a more  picturesque  object 
cannot  possibly  be  imagined. 

Lastly  (I  hope  I have  not  wearied  you  by  des- 
cribing these  various  trees)  we  come  to  the  palm. 
Now,  the  first  of  the  palms  to  be  mentioned  is  the 
date-palm,  that  is  the  kind  which  is  known  to 
j)oetry  as  the  feathery  palm.  Our  Indian  date- 
palms  are,  no  doubt,  not  so  fine  as  those  of  the 
valley  of  the  Nile,  and  on  the  banks  of 
the  Tigris  and  Euphrates,  which  run  into 
the  Persian  Gulf.  Still,  next  after  these,  our 
Indian  palms  are  the  finest  in  the  world.  Some- 
times they  grow  singly,  but  often  they  are  to  be 
found  in  great  clusters,  and  often  in  long,  straight 
avenues.  Then  we  have  the  Palmyra  palm,  with 
great  fan-like  leaves,  just  like  a human  hand 
stretched  out.  It  is,  perhaps,  more  noxious  than 
beneficial,  for  from  it  some  of  the  strongest  spirits 
in  India  are  distilled.  Then,  lastly,  I shall  finish 
my  mention  of  trees  by  describing  the  cocoa-nut. 
Now,  the  cocoa-nut,  probably,  taking  it  all  in  all, 
is  the  most  useful  tree  of  all  the  trees  in  India,  for 
it  is  commonly  said — and  truly  said— that  the 
cocoa-nut  will  provide  everything  which  a human 
being  can  require.  It  will  give  him  the  most 
nutritious  food,  slightly  oleaginous,  perhaps,  but 
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’!  will  also  J^ive  him  the 

■ : ; Is  drink;  it  will  aiFord 

• ■ .•  . in  ro.juire  for  clothing  ; 

r.'  'tiiiLr  f"rhis  house;  and 

• T';-  I' ...tiller,  hut  the  rafters. 

: f th.-  ]tillars  upon  which 

;!  wid  als.)  irivc  him  the  best 
^ t;  .1  i.s  not  a single  use 

, i in  tin*  vegetable  world 
. ■ I v tin*  cocoa-nut,  and  the 
;s  'v.  .-..u,l  only  to  that  of 
;•  is  s , .ind.  It  grows  in  the 
.d  itl-'iig  the  iMalabar  coast. 
.■  tri'n  constitutes  a little  free- 
’ r;y  for  actually  the  land 
•i  ;.  is  based  upon  the  cocoa- 
' . . t . s ;y,  a man  and  his  family 

• ; 1 ly  thf‘ir  revenue  out  of  a few 
- . v.dnable  is  the  tree. 

1 . oiild  dwi'll  much  longer  on 
ill! l it  sfiiig,  and  useful  kinds 
I liavc  hoped  to  induce  you 
■;  n it.  intcrc.st  in  them,  to  love 
. I?  tlo  y may  live  in  your  imagina- 
. in  mim*.  But,  from  this  brief 

• j'.t,  I mustpass  onto  the  ques- 
v.isi  national  wealth  should  be 

I must  first  say  something  as  to 
l i..  fr.  I S arc  valuable.  They  are 
.d  lind.  I think,  for  two  main 
: miio,  and  the  other  climatic, 

. uj.on  each  of  these  subjects 

. . . i'  to  the  economic  purposes. 

. ■.‘K-n  of  forests  is  desirable  foj 
: '.ing  the  great  wealth  with 
•:  l.wfl  Imlia  for  the  use  of 

• ■ !■  s than  .'IT, ()()(),()()()  of  in- 
i’ ‘i'l  India,  and  I need  not  say 

• I h-.u SI  S Nvood  is  required. 

' -.T.'ioodiOO  houses  are  con- 

■ i,  - > you  can  imagine  from 
. 'i- III, and  there  must  be  in  the 

it  i.  Ill  of ‘JOO, ()()(), OOOpersons 
.d  i ng  alone;  besides,  there 
' ; dii. tints  of  native  States, 

• ' tie  implements  of  the 

t No  (loubt,  implements 

t i;  ■-  iibstituted  for  iirqile- 
■ t , wood  enters  more  largely 

■ : t !,.■  Indian  jiojmlation  than 

■ ‘t  I ;n  the  world  for  domestic 
' I li’  ultnral  imjih'inents,  take 

■ ■ , • r.  i-,  no  aemrate  return 

t e'i.'  in  Idiiisli  India,  but  the 

t <M)()  of  ]iloughs. 

a '1  \v  the  mark.  If  you 
r ■ i‘  'S  than  h.alf  a miliion 

• 'o  T.'  .Mghs  to  a village,  that 

' ' . i:  r.  aro  ‘JO  jdoughs  to  a 

• oT.  ■ ’.0,0  Hi.diio;  ami  if,  which 
> • t ■ ■ r.  are  .'50  jiloughs  to  a 
d i ;:iv.  , ]..  rlia]m,  l.i,0()0,0()(). 

> ■'*  ' jU'ig*-  what  an  enormous 
' 'o  ' n for  inqilements  of 
I'  ll  tmi.  aio  the  carts.  It  is 
.•  • ' givo  any  idea  of  the  number 
IS  no  prop.  r return  of  them, 
to  nay.  luit  they  must  be 


counted  also  by  many  millions ; and  as  for 
the  boats,  in  some  parts  of  the  empire  they 
are  also  to  be  numbered  by  hundreds  of 
thousands.  Then,  also,  there  is  the  consumption 
of  fuel.  Now,  to  meet  the  demand  for  all  the 
purposes  I have  been  hitherto  mentioning,  wood 
is  somehow  found  from  the  forests  ; but,  for  fuel, 
there  is,  in  most  parts  of  India,  an  absolute  want 
of  wood,  and  the  consequence  is  that  the  people 
use  for  fuel  the  cow-dung  which  ought  to  be  used 
for  manure.  You  hear  very  much  in  India  of  the 
gradual  exhaustion  of  the  soil.  I hope  (and  that 
is  all  we  can  say)  that  the  exhaustion  is  very 
gradual.  It  certainly  does  appear,  from  many 
proofs,  to  be  very  slow.  But,  at  all  events,  the 
gradual  exhaustion  of  soil  is  to  be  feared,  unless 
the  people  can  have  some  better  means  than  they 
have  at  present  for  obtaining  manure.  At 
present,  much  of  the  natural  manure  of  the 
country  is  being  used  for  burning,  and  you  can 
imagine  from  that  what  a grave  disadvantage  is 
inflicted  upon  a country  from  the  want  of  the  con- 
servancy of  the  forests.  In  fact,  the  agriculture 
of  the  country  is  suffering  greatly  from  this  cause. 
So  much  for  economic  purposes. 

You  will  readily  perceive  how  numerous  and 
extensive  the  markets  must  be  for  timber  and 
fuel,  how  difiicult  it  is  to  keep  them  adequately 
supplied,  and  yet  how  fatal  to  the  country  it 
would  be  if  they  were  to  become  depleted. 
Without  a system  of  State  conservancy,  the 
forests  would  shrink  and  shrink,  while  the  popu- 
lation increases  ; materials  in  wood  and  timber 
would  become  scarcer  and  scarcer ; the  price  of 
fuel  would  rise,  so  as  to  press  heavily  upon  the 
poorer  classes. 

But  there  are  other  purposes,  namely,  the 
climatic.  There  are  many  people  who  think  the 
droughts  with  which  India  is  periodically  visited 
arise  from  the  destruction  of  forests.  Too  much, 
perhaps,  must  not  be  made  of  that  cause. 
There  is  a certain  amount  of  evaporation  from  the 
Indian  Ocean,  there  are  certain  masses  of  clouds, 
and  they  must  condense  somewhere,  so  I do  not 
suppose  the  total  rainfall  of  the  continent  of 
India  can  possibly  be  effected  by  forests ; but 
the  distribution  of  the  rainfall  is  probably 
very  much  affected.  The  clouds  pass  over 
the  dry  plains,  and  go  straight  on  to  the 
mountains.  They  arise  in  the  Indian  Ocean  ; the 
first  obstruction  they  meet  with  is  from  the  wall  of 
hills  which  I have  described  to  you  along  the 
western  coast,  but,  passing  over  this  wall  of  hills, 
they  sweep  over  the  dry  plains  of  India,  and  then 
they  meet  with  the  Sathpura  and  Yindhyas  ranges 
which  I have  described.  They  are  stopped  there; 
they  condense  on  these  ranges,  and  then  cause 
torrents  of  rushing  streams  to  arise  and  swell  the 
rivers.  Thus  the  clouds  return  back  to  the  plains 
in  the  shape  of  floods,  and  sweep  away  the  railway 
Auaducts,  and  carry  roadways  to  destruction,  and 
so  effect  numerous  damages.  Now,  a great  deal 
of  these  floods  might  have  been  avoided,  had  the 
clouds  been  arrested  in  their  course  over  the  plains, 
and  this  arresting  can  only  be  brought  about,  in  the 
opinion  of  the  best  judges,  by  the  preservation  of 
the  forests.  If  the  forests  exist,  a cool  surface 
is  presented  to  the  clouds,  which  causes  them  to 
stop  and  condense  into  rain,  and  drop  fatness  on 
the  earth.  If  there  are  no  forests,  the  clouds  pass 
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on  in  the  upper  stratum  of  the  air,  until  they  are 
stopped  by  the  hills. 

The  same  description  applies  to  Bengal ; the 
vapours  arise  from  the  Bay  of  Bengal,  and  are 
swept  over  the  plains  of  Bengal,  and  are  stopped 
by  the  great  mountain  ranges  which  divide  Bengal 
-from  Burmah ; or,  again,  they  sweep  over  the 
upper  valley  of  the  Ganges  and  Jumna,  until  they 
are  checked  by  the  Himalaya.  Time  does  not 
admit  of  my  properly  entering  into  this  meteoro- 
logical subject,  but  you  will  see,  from  these  main 
facts,  how  very  probable  it  is  that  the  existence  or 
non-existence  of  forests  may  greatly  affect  the 
distribution  of  the  rainfall.  If  there  are  no  forests, 
the  probability  is  that  at  one  time  there  will  be 
droughts,  and  at  another  time  immoderate  rains, 
for  a period  of  floods  almost  always  follows, 
according  to  past  experience,  a period  of  drought. 
Thus  it  is  to  the  forests  we  must  partly  look  for 
Being  blessed  with  the  early  and  the  latter  rains 
in  due  season. 

I pass  then  to  another  point  with  regard  to 
climatic  influences,  viz.,  the  retention  of  moisture. 
There  is  no  doubt  that  forests  produce  this  result 
very  considerably.  If  the  vegetation  is  destroyed, 
the  streams  run  dry  unseasonably,  and  the  wells 
have  but  a scanty  supply  of  water.  If  the  vegeta- 
-tion  is  preserved,  the  excessive  moisture  of  the 
rainy  season  is  stored  by  a natural  process,  for  the 
use  of  man  during  the  dry  season.  More  especially  is 
this  important  in  those  parts  of  India  where  canals 
have  been  constructed.  Some  of  the  canals  of  India 
are  drawn  from  rivers  which  have  their  source  in 
the  Himalayas,  in  the  perpetual  snow,  and  for 
them  forests  are  not  of  great  importance.  But 
many  of  the  canals  of  India  are  drawn  from  rivers 
which  rise  in  the  mountain  ranges  of  India  itself, 
and  if  these  mountain  ranges  are  denuded  of  vege- 
tation, those  streams  which  feed  these  precious 
•canals  will  all  run  dry  in  seasons  of  drought,  so 
that,  if  we  are  to  maintain  our  great  canal  system 
in  full  efiiciency,  we  must  preserve  the  forests  near 
the  sources  of  those  rivers. 

One  more  point  with  reference  to  climatic  con- 
siderations, and  that  is  the  preservation  of  pastur- 
age. The  cattle  in  India  have  too  much  food  at 
some  seasons,  and  too  little  food  at  other  seasons, 
and  the  consequence  is  that  the  animals,  which 
have  been  suffering  from  depletion  or  inanition 
during  the  dry  months,  are  apt  to  surfeit  them- 
selves as  soon  as  the  vegetation  bursts  forth  into 
life  upon  the  commencement  of  the  annual  rains. 
Now,  the  great  object  is,  by  preserving  forests,  to 
preserve  the  grass  during  the  dry  seasons.  If 
there  is  a certain  amount  of  vegetation, 
the  grass  is  sheltered  from  the  burning  sun,  and 
will  thrive  and  afford  fodder  for  cattle,  whereas, 
if  all  the  vegetation  is  swept  away,  grass  will  not 
thrive.  For  that  reason,  many  experienced  men 
think  more  ought  to  be  done  in  the  plains  of  India 
for  the  establishment  of  what  are  called  communal 
forests,  and  that  every  village,  or  cluster,  or  circle 
of  villages,  should  be  induced  or^compelled  to  com- 
bine for  the  establishment  of  communal  forests, 
which  shall  afford  a certain  amount  of  timber  and 
fuel,  and  shall  also  preserve  the  grass  for  the  cattle. 

These  are  the  main  reasons,  in  brief,  why  the 
preservation  of  forests  is  a matter  of  such  vital 
importance  and  national  concern  in  India. 

I then  come  to  the  measures  to  be  taken  for  pre- 


serving these  forests.  I have  s.'^rrowfuUy  admitted 
to  you  the  neglect  on  this  subjev'*^j,  which  has  pre- 
vailed in  former  years.  Nobody  x's  more  zealous 
than  I am  in  vindicating  the  character  and  con- 
duct of  our  Government  and  officers  in  India,  but 
I must  admit  that  in  respect  of  the  preservation 
of  forests,  we  have  not,  until  within  the  last  2f> 
years,  done  as  much  as  it  behoved  us  to  do. 
I attribute  that  not  to  any  wilful  neglect,  but 
simply  to  the  fact  which  I stated  at  the  outset  of 
my  address,  namely,  a want  of  knowledge.  It  is 
the  deficiency  of  technical  education  on  this 
subject  which  has  caused  the  partial  destruc- 
tion of  these  great  sources  of  national  wealth — 
a wealth  too,  which,  as  you  see,  is  essential  to  the 
well-being  of  the  country.  But,  of  late,  we  have 
been  mending  our  ways  in  that  respect,  and  we 
have  established  a very  highly  organised  depart- 
ment of  forestry.  We  now  have  a large  staff  of 
trained  forest  officers — I wish  I could  add  that 
they  had  been  trained  in  this  country.  You  may 
have  seen  lately  that  there  is  a project  for  estab- 
lishing a forest  school  in  England,  in  connection 
with  the  forest  of  Epping  ; hitherto,  however,  our 
English  forest  officers  have  been  trained,  not  in 
their  native  country,  but  in  France  and  Germany ; 
and  we  must  acknowledge  the  great  debt  we  owe 
to  our  gallant  neighbours,  the  French,  for  the  ex- 
cellent forest  school  of  Nancy,  which  has  given  us 
many  English  officers  for  the  benefit  of  the  Indian 
forests.  Still,  I do  not  see  why  forestry  should  not 
be  taught  in  England  as  well  as  anywhere  else. 
You  do  not  require  a very  large  or  extensive 
wild  forest,  in  order  to  learn  the  principles 
of  forestry.  Any  of  the  numerous  woods  and 
covers  which  adorn  the  undulating  valleys  of 
England  would  do  perfectly  well  for  instructing 
Englishmen  in  the  art  of  forestry,  to  say  nothing 
of  the  woods  which  may  be  found  in  Scotland  or 
Wales.  But,  at  all  events,  it  matters  not  so  much 
where  the  men  arc  instructed,  as  that  they  should 
be  well  instructed  somewhere ; and  I am  happy  to 
state  that  we  have  now  a/ Forest  Department  of 
India  which,  in  respect  of  scientific,  technical,  and 
practical  knowledge,  is  second  to  no  similar  depart- 
ment in  the  world. 

Now,  you  will  ask,  what  exactly  does  this  great 
department  do  ? In  the  first  place,  the  remaining 
forests — I must  call  them  remaining  forests,  because 
you  see  how  the  ancient  forests  of  the  country  have 
been  destroyed — are  divided  into  two  great  cate- 
gories. They  are  divided  by  law  (for  the  matter 
has  received  careful  attention  from  the  Legislature) 
into  two  classes ; firstly,  reserves,  or  the  forests 
which  are  absolutely  guarded  ; and,  secondly,  the 
protected  forests,  which  are  imperfectly  guarded 
and  preserved.  To  give  you  any  idea  of  the  extent 
of  these  forests,  I must  mention  to  you  the  area  in 
square  miles,  and  you  will  find  that  at  first  sight 
the  area  does  present  a respectable  aggregate  or 
total.  In  the  Punjab  there  are  now  4,000  square 
miles;  in  the  North-West  Provinces,  3,000;  in 
Bengal,  9,000;  in  Assam,  7,000;  in  the  Central 
Provinces,  comprising  the  Sathpura  and  Vindhya 
ranges,  which  I have  mentioned  several  times, 
20,000;  in  Berar,  5,000;  in  several  miscel- 
laneous districts,  1,000  ; in  British  Burmah,  2,000  ; 
which  are,  probably,  the  best  forests  in  the  empire. 
All  these  make  up,  for  the  Bengal  Presidency,  a 
total  of  51,000  square  miles.  To  this  you  must 


15G 


JOUTxN.VL  OF  THE  SOCIETY  OF  AETS,  Jaituaby  28,  1881. 


1 •},<>< X1  9quar«' miles  lor  Bombay,  and  o,000  for 
Madras,  whi<'h  mukc  up  a grand  total  of  ^69,000 
R-Jiiarv  luil'  -.,  or,  say  in  round  numbers,  70,000. 
sum  t-.tal  Will.b  ro  long.be  augmented,be- 
••  tin  r<'  :i:  <>  many  thousand  square  miles  yet  to 
1 ••  i;i  irk'‘  I • :V  in  Ih  itish  Burmah,  and,  I believe, 
?);.  r.-  ,iv  ' tn-‘  tiiousands  of  square  miles  also 
t.,  ! m o-k.  I I.tv  in  Southern  India,  within 

ht.nts  i.f  th.'  ?t[adras  Presidency,  so  that, 

I - .V,  witiun  a few  years,  we  shall  have 

: • ; s tii.in  liMt,oti()  square  miles  of  forest  in 
I:,  i;  -.v;.:.  !i.  I h..pr,  is  a figure  worthy  of  being 
!.•  : 1 !■■  n .r-'  a distinguished  Society  like  this. 

I :-  ;■  -v.  r.'  v.un.  if  I wore  to  lead  you  to  believe 

• . r;,  -.vi,.,!.-  ..f  this  area,  of  70,000  sqaare  miles, 

j » ctfd  ; I am  afraid  that  the 
a-t;  ai  of  it  is  imperfectly  protected ; but, 

• I -.'.mk  that  nearly  half  is  really  well  pre- 

‘ rv.  i:  ;i-,d  I see  tliat  the  Famine  Commission,  in 
r'  .-  • ry  < a r- fill  rejiort  they  have  recently  made  on 

■ -are.  s of  India,  say  that  25,000  square  miles 
i.r  rMii-lily  guarded  and  preserved;  but  at  all 
e-.  ■ :r  V the  whole  of  this  great  area  is,  more  or  less, 
u:.  e r -on.e  { !•' iti  ction  and  supervision. 

!;.■  I-’. .nst  Depaitmont,  as  above  described, 

: . o.  w.  s diri  etly  all  the  forests  technically  de- 
- 'i:  i by  law  as  “reserved,”  and  supervises  the 

i;.  v:.  n..  nt  by  the  ordinary  civil  officers  of  the 

f :•  ' ' ■ hnii  ally  described  as  “protected.”  From 

f r.  -t'',  the  markets  for  timber  and  fuel  are 

• a-  ‘'U].plie(l.  The  proceeds  for  all  British 

I:.  : a;, a amt  to  about  three-quarters  of  a million 

annually,  and  the  expenses  to  half  a 
I 'I  lms,  tlie  dopfirtmciit  defrays  all  the 

h H for  tlio  conservancy,  and  yields  a small 
r.  t-.  tlie  .'state.  iMany  articles  of  wild  forest 

■ ' tu  ■ , KU(  h as  g.all-nut  and  sandal- wood,  are 

‘ ■ 'b-  uT-  at  marts  for  exportation  abroad. 

r.' o ;•  s th<'  are.i  of  forests,  as  above  set  forth, 
t '- • a’"  • n-ive  areas  of  jungle  of  equal, 

a ,y  ne.r.  than  erjual  extent,  left  in  the  hands 

■ f ' h-  j • .j  l.  , und.-r  t lie  t . rtiis  of  the  Land  Eevenue 

' • ’,.1...  lit . From  tlie.sf  jungles  most  of  the  local 
■ ' f tlm  I uintry,  as  above  mentioned,  are 

Ih'  la- i timb-  r market.s  an*,  however, 

‘ u l ‘ IT' III  tlie  “reserved”  forests,  and  the 

n i .lass  timber  markets  from  the.  “ protected.” 
I r :u  all  kiieis  <.f  forests  c-xcelleut  fuel  is 


II. railways  wer.-  at  first  worked  with  wood 
‘ ' • but  . ‘'  ll  is  largely  used,  noNv  that  tlie  mines 

‘ o.g  op.  ned,  \\ith  a good  conservancy 
‘ ',:;i  1.  >Wi  v.  r.  {Imre  ought  7iot  to  bo  juiy  appre- 

' u - ii  a/  i-.,oi;t  of  Wood  being  consumed  by 
t.'u  raov.  ly...  I . >r  ti -rest s conlf],  ill  many  ])lacGS, 
b-  : '-m.  ! .ad  ab  ng  { he  linos  of  rail  wa}*,  .and  would 
‘mpply  f n l,  \vh.b  inij. roving  the  country. 

lion  tlm  'i’ie,ti..n  ari.ses  as  to  what  docs  this 
j re«.  rvatom  and  guarding  consist  of,  and  to  what 
It. ten's  in>l  ]»urjM>ses  are  the  forests  protected? 

\ ‘ A.  non-,  they  are  first  iirofectcd  as  to  the  m.atter 
of  ...>  F,  jIjp  forests  an*  not  treated  by 

tr.e  (i..venimont  as  if  it  were  the  dog  in  the 
manger.  Timber  is  intended  for  the  u.se  of  man, 
and  the  object  i«  not  to  j.re.servo  the  trees  for 
ontam^t.  but  for  tise.  As  .soon  as  a tree  has 
• ***  ^dmost  development,  and  grown  to  its 
full  height,  it  is  rit  to  bo  ent,  and  ought  to  be  cut; 
»nd  in  many  cases  trees  grow  so  thickly  together 


that  thinning  of  them  is  a positive  benefit  to  the 
vegetation  of  the  forest.  So,  then,  the  restrictions 
upon  wood-cutting  are  not  made  absolute,  but  are 
instituted  in  order  to  insure  that  a certain  number 
of  trees  shall  always  be  left  for  reproduction. 

The  next  point  is  to  regulate  the  practice  of 
what  is  called  “ rab.”  How,  rab  means  this— that, 
the  new  shoots  and  sprigs  of  the  trees  are  burnt, 
and  their  ashes  are  used  for  manure.  You  will 
readily  understand  that  such  ashes  contain  many 
of  those  chemical  constituents  which  are  needed 
for  manure,  especially  where  much  of  the  natural 
manure  of  the  country,  viz.,  the  cow-dung,  has 
been  used  for  fuel.  Now,  this  practice  of  cutting 
the  sprigs  of  trees,  and  burning  them  for  ashes  for 
manure,  is  a practice  which,  if  not  regulated,  will 
cause  great  damage  to  the  forests;  but,  nevertheless, 
to  a certain  extent  it  is  necessary. 

Then  another  matter  is  the  prevention  of  the 
jungle  fires.  These  jungle  fires  are  partly  accidental 
and  partly  intentional.  When  they  are  accidental 
they  present  someof  themost  magnificent  spectacles 
you  can  possibly  imagine.  I,  myself,  and  many 
other  people  in  India,  have  been  sometimes  out  at 
night  in  the  midst  of  these  fires,  and  you  then  see 
some  of  the  grandest,  if  not,  perhaps,  the  most 
alarming  sights  you  ever  witnessed.  The  way  in 
whichthe  devouring  element  rushes  over  the  country, 
travelling  sometimes  at  the  rate  of  several  miles  an 
hour — the  wild  animals  fleeing  before  it  in  terror, 
the  native  inhabitants  of  the  forests  sometimes  even 
being  caught  in  the  flames  and  being  burned  to 
death,  poor  men,  and  occasionally  even  mounted 
Europeans  having  to  gallop  away  to  escape  from 
the  vast  rushing  conflagration — all  these  things 
constitute  a wonderful  sight.  Then,  the  manner  in 
which  the  trunks  of  the  trees  form  as  it  were 
pillars  of  fire,  or  the  clumps  of  bamboos 
rattling  and  crackling  just  like  the  roll  of 
musketry,  and  sometimes  the  sound  of  the 
falling  forest,  and  the  roar  of  the  flames  is 
not  unlike  the  resonances  of  artillery  or  the 
thunder  of  Heaven.  Again,  the  manner  in  which 
some  of  the  trees  smoulder  is  quite  wonderfuL 
Stories  are  told  of  trees  sometimes  burning  for 
many  months  together,  and  one  I heard  of,  or 
rather  read  of,  as  having  burned  for  three  years 
consecutively.  First,  the  trunk  smouldered,  then 
the  fire  got  to  the  roots,  and  gradually  burned 
through  the  radicles  for  months  and  months 
together. 

Now,  yon  will  readily  imagine  what  mischief  is 
caused  by  such  conflagrations  as  these  spreading- 
over  many  square  miles.  Yet  the  cause  of  the 
accident  is  often  trifling,  a wayfarer  lighting  his 
j)ipe,  a labourer  cooing  his  dinner  (after  the 
Oriental  fashion)  in  the  open  air.  With  a system 
of  conservancy,  these  accidents  are  minimised,  or 
almost  prevented  altogether.  Without  such  a 
system,  they  become  terribly  frequent. 

But  the  fires  are  also  intentional,  and  are  lighted 
up  every  year  to  insure  the  plentiful  growth  of 
fresh  green  grass  for  the  grazing  of  the  cattle. 
Of  course,  to  some  extent,  that  is  permissable, 
and  the  hills  at  the  back  of  Bombay,  in  the 
months  of  April  and  May,  are  lighted  up  at  night 
with  a magnificent  illumination.  In  fact,  so 
popular  is  the  practice,  that,  whenever  there  is 
any  political  disturbance  anticipated,  the  natives 
I say  “ the  fire  will  be  out  on  the  hills, and 
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from  that  we  imderstand  there  is  going  to  be  a 
disturbance. 

There  is  another  way  in  which  the  burning  of 
the  fires  are  intentional,  viz.,  this,  there  are  many 
wild  hill  tribes  who  carry  on  their  agriculture,  not  by 
means  of  ploughing,  but  by  means  of  burning  fires, 
and  letting  the  ashes  lie  on  the  ground  until  tlie 
rains  come.  Then  the  rains  descend  on  the  virgin 
soil,  which,  fertilised  by  the  ashes  of  the  burnt 
forest,  produces  abundant  crops  without  any  further 
labour  whatever.  This,  of  course,  is  an  utterly 
barbarous  practice,  and  it  arises  only  from  the 
ignorance  of  the  people.  No  doubt  the  localities 
are  often  very  steep,  and  it  is  not  so  easy  to 
plough  as  it  would  be  in  the  plains,  with  these 
very  sharp  gradients.  Nevertheless,  the  practice 
arises  from  ignorance  on  the  part  of  the  people 
and  from  their  want  of  agricultural  capital. 
The  object  of  the  British  Government  is  to  wean 
these  poor  people  from  the  barbarous  practice,  to 
reclaim  them  from  habits  of  agricultural  savagery, 
and  to  make  small  advances  of  money  to  them 
for  purchasing  ploughs  and  plough  cattle,  and  so 
teach  them  to  depend  on  settled  agriculture  rather 
than  on  these  wasteful  destructive  fires. 

Then,  another  purpose  to  which  the  forest 
conservancy  is  directed  is  the  preservation  of  the 
grazing.  If  the  cattle  are  allowed  to  wander 
unchecked  in  the  jungle,  they  will  eat  a little  and 
destroy  very  much  ; that  is  to  say,  they  will  tread 
down  and  trample  and  destroy  uselessly  ten  times 
as  much  as  they  consume  for  food.  The  object, 
therefore,  is  to  restrict  the  grazing  by  means  of  a 
sort  of  block  system,  that  is  to  say,  to  allow  the 
cattle  to  graze  in  certain  blocks  or  areas  of  forest 
range,  and  to  prevent  them  grazing  in  others.  The 
block  or  area  is  protected  from  grazing,  and  as 
soon  as  its  vegetation  has  grown  up,  then  the  cattle 
may  be  admitted  to  graze  safely.  Of  course  cattle 
must  have  pasturage,  and  the  object  should  be  to 
provide  pasturage  ground  sufficient  for  their  real 
consumption,  but  to  prevent  them  from  needlessly 
destroying  the  vegetation. 

It  is  this  useless  destruction  of  the  pasturage, 
from  want  of  conservancy,  that  renders  the  country 
so  destitute  of  fodder  whenever  drought  occurs. 
It  is  essential  to  husband  the  spontaneous  fodder 
of  the  country,  as  a resource  to  be  available  in 
tin\e  of  need. 

In  all  these  matters  you  may  readily  perceive 
that  the  question  arises  of  the  restriction  of  the 
rights  of  the  people,  and  there  is,  to  some  extent, 
a slight  contest  always  going  on  between  the 
forest  officers  and  the  ordinary  civil  officers  of 
the  Government.  The  forest  officers,  of  course, 
are  zealous  for  preserving  the  forests,  and  the 
civil  officers  naturally  protect  the  rights  of  the 
people.  The  object  is  to  maintain  a judicious 
compromise.  The  people  who  sparsely  inhabit  the 
forests  have  been  accustomed  to  cut,  burn,  and  de- 
stroy somewhat  recklessly,  and  they  cannot 
speedily  be  reclaimed  from  these  evil  habits. 
This  can  only  be  done  by  degrees.  But  while,  on 
the  one  hand,  their  reasonable  rights  are  pro- 
tected, on  the  other  hand,  they  must  not  be  allowed 
to  destroy  forests  altogether,  otherwise  there  will 
be  no  corpm,  as  the  lawyers  say,  on  which  any 
rights  are  to  be  founded ; the  whole  property  of 
the  country  ’wdll  be  destroyed,  the  natural  wealth 
will  vanish,  and  there  wiU  be  nothing  for  any- 


body to  have  rights  in  at  all.  So  that,  in 
a judicious  gradual  and  conciliatory  manner, 
forests  must  be  preserved,  while  a fair  and 
equitable  consideration  is  given  to  the  well- 
established  customs  of  the  country,  notwith- 
standing that  these  customs  are,  to  some  extent, 
objectionable. 

The  “reserved”  and  “protected”  forests,  tech- 
nically described  above,  have  been  adjudicated, 
after  inquiry,  to  be  the  property  of  the  Government. 
Full  provision  is  made  by  law  for  determining  dis- 
putes between  the  people  and  the  Government 
authorities  regarding  the  ownership  of  the  forests, 
and  the  boundaries  are  defined  of  the  jungles  which 
belong  to  the  State  and  to  the  natives  respectively. 
An  ample  quantity  of  jungle  has  everywhere  been 
marked  off  as  belonging  to  the  people,  and  within 
that  area  no  restrictions  are  placed  upon  the 
natives.  The  restrictions  exist  only  in  those  forests 
which  from  time  immemorial  have  belonged  lo- 
Government  under  native  dynasties  as  well  as  under 
British  rule.  Within  some  of  the  Government 
forests,  especially  in  the  technically  “protected” 
forests,  subordinate  rights  are  found  to  pertain  to 
the  natives,  under  the  Government,  as  lord  of  the 
manor.  These  rights  are  also  investigated  under 
the  law,  and  defined. 

Thus  no  just  cause  of  complaint  whatever  is 
allowed  to  exist  on  the  part  of  the  people  against 
the  forest  system,  though  there  is  no  disguising  the 
fact  that  many  would  desire  to  cut  down  the  State 
forests  at  their  will  for  immediate  gain,  without 
any  care  for  the  future. 

There  are  certain  things  which  in  all  countries 
are  recognised  as  pertaining  to  the  business  of  the 
State,  or  rather  public  authority,  such  as  the  coin- 
age, the  post-office,  the  electric  telegraph,  besides 
the  important  departments  of  sanitation,  education, 
and  the  like.  In  some  great  branches,  the  State, 
if  it  does  not  directly  undertake  the  management, 
does  yet  interfere  considerably,  notably  in  the  case 
of  railways.  Now,  in  India  at  least,  forest  con- 
servancy is  to  be  classed  in  this  category.  There 
are  many  things  in  which  private  enterprise  is 
better  than  State  action,  but  forest  conservancy  is 
not  one  of  these.  The  saddest  experience  has  shown 
that  if  forests  are  left  to  private  action  unre- 
stricted, they  will  be  destroyed.  Hundreds  of 
tracts  are  to  be  seen  in  India,  now  bare  and  barren, 
where  forests  and  vegetation  once  abounded,  and 
might  again  abound  under  a proper  system  of  con- 
servancy. Hundreds  more  of  tracts  exist  where 
the  denudation  has  occurred  within  the  present 
generation.  Sadder  still,  in  many  places  the 
mischief  is  irreparable,  because  the  soil  has  been, 
after  the  loss  of  its  vegetation,  washed  away  by 
the  action  of  rain.  If  left  to  themselves,  the 
people  would  work  out  the  forests  to  destruction, 
just  as  a spendthrift  lives  on  his  capital — in  homely 
phrase,  they  would  kill  the  goose  which  lays  the 
precious  eggs.  The  true  object  of  conservancy  is 
to  preserve  the  forests  as  an  inestimably  valuable 
capital  with  which  nature  has  endowed  us,  and  to 
draw  from  these,  for  the  use  of  the  people,  interest, 
in  the  shape  of  timber  fuel  and  other  produce 
judiciously  cut  or  felled,  and  grass  or  fodder  grazed 
according  to  a scientific  system.  It  is  this  which 
is  now  being  done  effectually,  though  but  too 
tardily,  in  India.  If  forests  are  worked  without 
any  State  supervision,  they  are  exhausted,  and 
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I Tcnture  to  .say  that  there  .are  few  directions 


which  the  influence  of  so  learned,  influential,  and 
practical  a Society  as  this  can  be  more  beneficially 
exercised  than  in  furthering  the  interests  of  forest 
conservancy  in  India,  which  is  the  greatest  of  the 
dependencies  of  England. 


DISCUSSION. 

Dr.  Cleghorn  said  it  had  given  him  great  pleasure  to 
hear  Sir  R.  Temple’s  description  of  the  forests  of  India, 
and  of  the  improved  management  which  now  existed. 
In  December,  1856,  he  was  called  upon  to  begin  at  the 
very  beginning,  as  the  first  forest  officer  appointed 
in  Madras  ; his  Mend,  Dr.  Brandis,  began  his  duties  in 
Burmah  about  the  same  period.  In  Bombay  the  work 
began  a little  earlier,  but  in  the  north  it  was  not  until 
1861,  and  in  1862  the  first  Forest  Act  was  drafted.  Since 
then  the  organisation  had  extended  over  the  whole 
Empire.  He  rejoiced  very  much  to  hear  that  the 
results  had  been  such  as  they  had  heard.  There 
could  be  no  doubt  that  the  evils  of  denudation  at 
the  head  waters  of  the  large  rivers  were  very  great. 
He  had  travelled  up  the  Indus,  the  Irrawaddy,  and  the 
Godavery,  and  of  the  evils  brought  out  in  the 
concluding  chapter  of  the  Famine  Commission  Report  no 
one  who  had  witnessed  them  could  have  the  smallest 
doubt  whatever.  He  had  also  visited  the  head  waters 
of  the  Cauvery  and  other  large  rivers  which  rose  in  the 
Western  Ghauts,  and  there  could  be  no  doubt  of  the 
terrible  evils  which  arose  from  denudation.  He  had 
visited  forests  in  1855  and  1856,  where  there  were  wild 
deer  in  considerable  abundance,  but  where  there  was 
now  not  sufficient  vegetation  to  afford  them  shelter,  and 
they  had  all  disappeared.  One  of  the  many  causes 
which  led  to  denudation  was  the  ramification  of  railways, 
for  in  the  course  of  two  or  three  years  the  demand  for 
fuel  alone  generally  led  to  an  almost  total  denudation 
for  ten  or  twelve  miles  on  each  side  of  the  railway. 

Sir  Joseph  Fayrer,  M.D.,  K.C.S.f.,  F.R.S.,  being  called 
upon,  said  he  had  not  come  at  all  prepared  to  take  any 
part  in  the  discussion,  but  he  had  been  much  in- 
structed and  interested  in  what  he  had  heard,  and 
congratulated  the  Society  very  much  on  the  communi- 
cation which  had  been  made  by  one  so  well  qualified 
to  make  it.  No  governing  authority  in  India 
had  ever  done  more  to  foster  and  encourage  the 
development  of  science  than  the  gentleman  they  had 
had  the  pleasure  of  listening  to,  and  he  was  glad  to 
have  this  opportunity  of  paying  his  tribute  of  admira- 
tion and  gratitude  for  the  encouragement  which  Sir 
Richard  Temple  had  always  given  to  science  in  India  ; 
he  was  perfectly  certain  that  sooner  or  later,  all 
scientific  men  would  endorse  that  opinion.  The  subject 
of  the  address  was  not  one  upon  which  he  was  qualified 
to  speak,  as  he  had  never  been  a forest  officer,  but  he 
had  always  taken  much  interest  in  the  question.  He 
had  seen  a great  deal  of  the  forests  in  India,  and  had 
travelled  amongst  them.  If  there  were  one  point  which 
he  should  emphasise  more  than  another,  it  was  one 
which^  had  scarcely  been  touched  upon,  namely,  the 
great  importance  of  these  forests  upon  the  health  of  the 
enormous  population  of  that  great  country.  That 
population  consisted  of  250,000,000,  and  the  country 
was  as  large  as  the  whole  of  Europe,  excluding  Russia, 
Although  the  amount  of  the  rainfall  itself  might  not  be 
much  interfered  with  by  the  denudation  of  forests,  it 
was  much  interfered  with  as  to  its  distribution.  There 
were  large  tracts  of  country  in  India,  especially  in  the 
north-west,  which  were  almost  destitute  of  vegetation, 
and  it  was  of  the  greatest  importance  that  vegetation 
shoxild  be  encouraged  in  those  districts  if  possible. 
That  was  one  of  the  directions  in  which  forest  con- 
I servancy  might  be  most  beneficial.  With  reference 
j to  the  question  of  the  denudation  of  the  bill  sides, 

1 there  could  be  no  doubt  of  its  evil  results,  of  which 
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there  were  abundant  examples  in  Europe;  as,  for  in- 
stance, in  Greece,  and,  perhaps,  in  Cyprus.  You  had  only 
to  study  the  sides  of  that  great  range  of  mountains,  the 
Himalayas,  which  extend  for  about  1,600  miles  from 
east  to  west,  with  an  average  breadth  of  perhaps  150, 
and  rising  to  a height  of  nearly  30,000  feet,  and  pouring 
down  from  the  great  water- shed  the  enormous  rivers 
which  run  east  and  south-west,  and  which  would,  but 
for  the  forests  which  clothed  those  hill  sides,  inevitably 
carry  every  year  desolation  and  ruin  by  the  floods  they 
broxight  down.  It  had  been  said  that  endeavours  ought 
to  be  made  to  cultivate  the  Terai,  and  take  away  the 
vegetation  which  retained  the  water,  but  nothing  would 
be  more  destructive.  It  might  be,  and  no  doubt  was, 
for  a certain  part  of  the  year,  pestilential  from  malaria, 
but  if  the  vegetation  were  taken  away,  there  would  be 
that  disproportion  in  the  distribution  of  water  which 
would  be  destructive.  That  was  another  direction  in 
which  forest  conservancy  might  bo  well  developed.  Those 
who  know  the  north-west  provinces  of  India,  "who  had 
been  at  Delhi  and  Agra  at  the  commencement  of  the  hot 
season,  and  who  had  travelled  from  there  towards  the 
east,  knew  that  when  they  got  within  the  shadow  of  the 
great  range  of  hills,  that  an  extraordinary  change  of 
climate  was  experienced ; it  was  not  a question  of  altitude, 
but  of  the  moisture  which  was  present  in  the  atmosphere 
due  to  vegetation.  Sir  Richard  Temple  had  referred  to 
one  very  important  point,  the  destruction  of  the  grass ; 
and  he  hiid  seen  a good  deal  of  that.  He  had  seen  large 
tracks  of  jungle  in  flames,  and  the  fire  extending 
into  the  forests.  He  had  seen  large  trunks  destroyed 
and,  what  was  far  worse,  thoxisands  of  young  trees 
blighted  for  ever.  The  object  of  these  fires  was  to 
manure  the  ground,  but  it  was  a most  wasteful  process; 
and  it  was  a very  wise  restriction  which  the  Forest 
Department  had  put  on  their  officers,  that  they  should 
not  allow  those  fires  to  take  place  where  they  could  be 
prevented. 

Sir  William  Robinson.  K.C.S.I.,  desired  also  to  express 
his  thanks  to  Sir  Richard  Temple.  He  thought  there  was 
a good  deal  of  imagination  in  the  idea  of  the  arid  plains 
of  the  tropical  India  ever  having  been  covered  with 
forest  verdure.  It  had  no  existence  in  fact  within  the 
memory  of  man,  and  could  not  be  re-created.  He  him- 
self was  not  so  complete  a believer  in  the  climatic 
influences  of  these  forests.  He  believed  that  great 
moisture -laden  trade  winds  of  the  tropics  were  arrested 
by  mountain  ranges  rather  than  by  trees,  and  Sir  Richard 
Temple  had  shown  that  that  was  pretty  much  the  case. 
There  was,  no  doubt,  a moisture  and  dewyness  about 
forest  land  in  the  low  country,  but  this  is  aU  that  can 
be  affirmed.  He  had  lived  all  his  life  on  the  west 
coast,  and  knew  what  the  south-west  monsoon  was. 
It  is  not  influenced  by  forests.  He  doubted  very  much 
whether  famine  droughts  were  created  or  influenced  by 
woodland  denudation.  Xodoubtdenudation  had  occurred, 
valuable  timbers  have  been  cut  out  and  used,  but 
cultivation  had  very  much  progressed ; and  within  the 
37  years  he  had  been  in  Incha,  it  had  much  more  than 
doubled.  On  the  west  coast  it  had  very  largely  in- 
creased, and  of  course  the  forests  had  disappeared ; and 
he  did  not  think  the  sxibstitution  was  a bad  one. 
Exaggeration  had  characterised  the  whole  argument. 
He  would,  however,  admit  that  care  must  now  be 
devoted  to  the  preservation  of  forests  where  they 
exi.sted ; but  he  did  not  think  the  denudation  had  been 
anything  like  so  large  or  wastefxxl  as  it  was  alleged  to 
have  been ; for  there  was  not  a forest  district  round  the 
circle  of  mountain  ranges  in  South  India,  dowm  to  the 
Neilgerries  and  up  to  the  Bombay  frontier  that  he 
had  not  been  in.  TTiere  was  a question  which  had  been 
very  little  touched  upon  hy  the  lecturer,  and  that  was 
the  proprietary  right  over  the  forest  ranges  of  India. 
Forests  were  valuable,  they  had  been  valuable  for 
thousands  of  years,  and  had  been  appropriated.  Of 
course  no  one  in  that  room  supposed  that  the  forest 
ranges  of  the  west  coast  of  India,  which  had  enjoyed 


a timber  traffic  of  an  enormous  character  with  Arabia, 
Egypt,  and  the  Gulf,  time  out  of  mind,  was  a “No 
man’s  land,”  which  could  be  appropriated  by  the 
Government  when  it  pleased.  That  was  not  so  much 
the  case  in  other  parts,  but  still  most  of  the  valuable 
forests  had  been  appropriated,  and  for  hundreds  of 
years  had  belonged  to  private  individuals  or  com- 
munities ; and  when  this  forest  conservancy  began,  it 
was  a very  difficult  question  how  you  could  drive  alien 
forest  laws  (alien  to  Englishmen  as  well  as  to  Indians) 
in  amongst  the  ancients  people  of  India.  There  were 
no  public  forest  laws  in  England.  You  had  to  go  to 
Germany,  Austria,  and  the  Tyrol  to  see  what  forest 
laws  were.  They  were  necessarily  meddlesome,  and  we 
ought  to  be  very  careful  how  we  dealt  with  our  native 
subjects  in  this  matter.  He,  himself,  had  been  deeply 
apprehensive  and  anxious  on  the  subject,  for  he  knew 
it  was  a difficult  question,  even  on  the  continent  of 
Europe.  Usurpations  began  almost  as  soon  as  British 
administrations  came  into  the  country  on  the  west  coast ; 
and  when  what  was  eaUed  the  East  India  Company’s 
monopoly  of  timber  and  wood  trade  was  introduced  into 
Malabar  and  Canara,  it  was  sternly  opposed  by  Sir 
Thomas  Monroe.  It  was  proposed  by  the  Bombay 
Government  to  have  a conservator  of  forests  there  ; the 
experiment  was  persisted  in  for  20  years,  and  the 
history  of  that  period  was  veiy  suggestive,  and  one 
which  made  men  accustomed  to  these  things  very 
thoughtful  and  anxious.  Happily,  after  the  monopoly 
had  wrought  a great  deal  of  harm.  Sir  Thomas  Monroe 
happened  to  become  governor;  he  took  the  question  up, 
and  the  whole  of  this  evil  was  swept  away  in  1822. 
There  was  a great  temptation  to  usurp  and  carry  forestry 
into  places  where  the  prescriptive  titles  were  not  very 
clear,  and  likely  to  be  menaced.  He  had  doubt  himself 
about  the  wisdom  of  large  State  monopolies  of  forest 
and  timber  trade.  In  the  meantime,  with  the  exception 
of  some  such  things  which  would  require  very  careful 
watching,  the  Forest  Department  was  doing  fairly  weU. 
He  thought,  too,  that  the  recent  law  on  the  subject  was 
aggressive  ; it  provided  a separate  establishment  for  the 
management  of  these  questions  of  property  and  rights  ; 
there  was  a Forest  Settlement  officer,  who  had  to  go  about 
challenging  titles,  and  in  Madras  he  might  be  as  young 
in  the  service  as  four  years.  Then  the  appeal  was  to 
the  Forest  Court,  created  ad  hoc,  not  to  the  ordinary 
tribunals  of  the  country,  which  he  did  not  think  was 
wise  or  necessary,  because,  from  the  native  point  of  view, 
the  executive  would  be  less  independent;  he  accepted 
this  view.  Again  the  law  was  excessively  drastic  with 
regard  to  penalties,  and  as  far  as  he  understood, 
would  enable  transit  duties  to  be  levied  on  the  timber 
trade  of  the  country.  One  thing  he  was  very  anxious 
about  was  as  to  the  assumption  by  Government  of 
proprietary  right  in  the  village  forests.  A large  portion 
of  India,  practically,  belonged  to  the  villages,  but  the 
new  law,  as  it  seemed  to  him,  simply  did  away  with  all 
village  property  in  forests  and  local  woodlands,  and  was 
eminently  resumptive. 

The  Chairman  remarked  that  the  question  which  Sir 
William  Robinson  was  opening  was  so  large  that  it 
would  require  a whole  evening  to  discuss  it. 

Sir  W.  Robinson  said  the  Forest  Law  laid  down  that 
there  were  only  State  forests  and  private  forests,  and 
practically  denied  to  village  and  communal  forests  any 
existence.  The  State  forests  might  be  put  under 
strict  rxiles,  but  the  old  village  communal  areas  ought 
not  to  be  touched  by  the  State  under  any  circumstances 
whatever.  The  rights  of  the  people  should  be 
strengthened,  not  challenged  and  interfered  with  by 
the  law  or  State  executive.  Forest  rules  are  plaguing 
the  people. 

Mr.  Wm.  Botly  said  his  experience  of  agriculture  in 
England,  and  also  on  the  Continent,  showed  the 
necessity  of  maintaining  and  extending  forests.  They 
were  not  only  picturesque  but  profitable,  and  would 
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The  Chairman,  in  opening  the  discussion,  said  that 
he  regretted  haAong  been  unable  to  attend  the  last  i 
meeting,  but  be  bad  read  Mr.  Lock’s  paper,  which  Avas 
a valuable  contribution  to  one  branch  of  metallurgy. 

He  welcomed  Mr.  Lock  as  a fellow  - labourer, 
having  himself  read  a paper  before  the  Society  of 
Arts,  on  “Copper  Smelting,”  in  1858.  The  paper 
which  they  had  met  to  discuss  was  one  of  a thoroughly 
practical  character,  and  fittingly  brought  before  the 
Society  an  accoimt  of  what  has  become  a recog- 
nised department  of  English  metallurgy,  of  par- 
ticular importance  at  the  present  time.  Although 
the  English  school  had  long  since  applied  itself  success-  . 
fully  to  the  working  of  copper,  tin,  iron,  coal,  and  other  * 
minerals,  gold  working  was  a foreign  pursuit,  carried  on 
by  the  Spaniards,  Portuguese,  and  Germans.  On  the 
establishment  of  independence  in  South  America, 
the  English  began  to  take  a share  in  the  gold 
and  silver  mines.  In  1824  and  1825,  numerous  ' 
companies  were  formed  Avith  extraA’-agant  expectations, 
and  many  of  which,  although  working  old  and  rich 
mines,  ended  in  disaster.  A national  advantage,  never- 
theless, accrued  from  these  undertakings.  The  most 
intelligent  captains  and  miners  were  taken  from  Corn- 
wall and  Wales,  and  they  came  back  prepared  to  intro- 
duce at  borne  still  greater  efficiency  in  their  business. 
Abroad  they  made  themselves  masters  of  the  native 
modes  of  working,  and  introduced  many  improve- 
ments and  far  better  machinery.  The  companies, 
of  necessity,  were  driven  to  try  all  kinds  of  new 
inventions  and  processes,  and  although  some  of 
them  were  of  foreign  origin,  they  all  contributed  to  the 
formation  of  a satisfactory  system.  Some  of  the 
English  companies,  as  the  St.  John  del  Rey  in  the 
Brazils,  have  continued  to  yield  large  dividends  to  this 
day,  while  in  other  cases,  though  the  companies  failed, 
Englishmen  remained  in  Mexico,  Chili,  and  Brazil, 
working  on  their  own  account,  or  in  association  with 
natives,  and  bringing  back  large  fortunes.  Thus  origi- 
nated an  English  school  of  gold  metallurgy,  the  work 
of  which  was  chiefly  carried  on  abroad,  and  therefore 
less  known.  The  participation  of  the  English  in  foreign 
silver  industries  was  no  less  successful,  and  a large 
business  at  Swansea  has  been  established  as  a market 
for  various  silver  ores,  while  at  Newcastle  the  process 
of  Pattinsonising,  invented  by  Mr.  Pattinson,  has 
enabled  workers  to  treat  not  only  British  silver  lead 
ores,  hut  many  Spanish  ores.  The  Americans  engaged 
about  the  same  time  as  the  English  in  gold  enterprise, 
and  the  discovery  of  gold  in  Virginia  and  the  eastern 
and  northern  States  stimulated  them.  Wben  the  dis- 
covery of  gold  in  California,  and  of  silver  in  that  State 
and  Nevada  took  place,  Englishmen  were  quite  able  to 
deal  with  the  business,  independent  of  any  foreign 
help.  The  discovery  of  gold  in  Australia  made  gold 
mining  an  industry  and  profession  within  the  empire, 
and  the  works  in  the  several  colonies  of  that  region,  and 
of  New  Zealand,  do  honour  to  the  knowledge  and  in- 
telligence of  the  population.  It  is  these  processes  which 
Mr.  Lock  chiefly  describes  AAuth  the  necessary  detail. 

Ecav  are  aware  what  returns  mining  in  the  colonies 
and  forei^  countries  bring  to  those  at  home,  apart 
from  any  investment  of  capital.  There  are  the  remit- 
tances for  the  sustenance  of  families,  there  are  the  re- 
mittances of  earnings  and  savings,  and  great  quantities 
of  machinery  and  supplies  are  obtained  from  our  establish-  I • 
ments.  Mr.  Lock’ s paper  comes,  too,  at  a convenient  junc- 
ture, when  the  gold  mining  of  India  is  justly  attracting 
attention,  and  when  the  spirit  of  speculation  is  promo - 
ting  operations  in  Venezuela  and  Guyana.  In  reference 
to  engineering  and  chemistry,  gold  reduction  has  the  j* 
greatest  interest,  because  large  masses  of  mineral  have  j 
to  be  pulverised  by  natural  or  other  mechanical  means 
at  the  smallest  cost  to  get  at  a most  delicate  proportion 
of  the  precious  metal. 

Mr.  Smedley  repeated  the  observations  be  had  made 
on  the  former  occasion  with  regard  to  the  importance  of 
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an  improved  system  in  the  management  of  mines.  At 
the  present  moment  he  vras  engaged  in  encouraging  a 
system,  which  he  hoped  to  put  into  practice  in  a short 
time,  for  the  piu’pose  of  endeavouring  to  introduce,  on 
a large  scale,  what  was  known  as  the  tribute  system, 
which  meant  that  every  one  who  worked  on  the  mines 
should  be  paid  by  results. 

Admiral  Selwyn  said,  that  although  an  admiral  in  the 
Navy,  he  had  been  connected  with  practical  mining 
for  several  years,  both  in  Western  America  and  this 
country.  He  had  remarked  that  one  of  the  great  causes 
of  the  complaints  made,  that  there  was  so  large  a pro- 
portion of  non -dividend  paying  mines,  was  the  fact  that 
men  always  looked  for  rich  ore,  and  took  no  care  of  the 
poor  ; it  was  only  by  impressing  on  them  the  necessity 
of  making  the  last  cent  out  of  every  ton  of  ore  that  that 
system  could  be  got  rid  of.  The  processes  pm’sued  in 
Western  America  -n'ere  amongst  the  most  perfect  known. 
Australia  had  given  something  to  California,  but 
California,  in  its  clever  machinery,  which  had  been 
■copied  in  Australia,  had  been  the  main  - spring 
of  the  work.  There  were  particular  processes 
worked  there  which  were,  as  yet,  unknown  in 
Australia.  These  were  largely  chemical  processes,  and 
in  America,  when  chemical  processes  were  discovered, 
the  man  who  discovered  them  was  anxious  to  keep  them 
secret  as  long  as  possible.  He  was  tempted,  by  the 
extreme  facility  by  which  he  could  take  out  a valid  patent, 
to  make  it  knoAvn  in  that  way,  but  he  did  not  propagate 
it  as  a man  did  who  is  interested  in  the  results  of  the 
process.  If  he  were  only  a patentee,  and  not 

a miner,  he  might  look  at  the  royalty  rather  than 
the  solid  residts  in  the  mine  he  conducted.  Some 
miners  had  invented  tobacco  j ixice  to  be  put  in  the  pans, 
others  sugar,  salt,  clay,  and  every  kind  of  material 
almost  which  could  possibly  be  useless.  These  things 
they  had  not  kept  to  themselves,  but  where  they  had 
found  out  means  of  really  deriHng  a larger  proportion 
of  silver  or  gold  from  the  ore  than  their  neighbours, 
that  they  kept  to  themselves  as  long  as  they  could.  He 
had  been  both  milling  and  smelting  in  America,  and  they 
generally  thought  they  did  very  well  if  they  got  be- 
tween 70  and  80  per  cent,  of  the  metal  in  the  ore  ; in 
fact,  the}'  rarely  rose  to  that.  He  did  not  say  according 
to  the  ordinary  assays,  because  they  were  very  unsatis- 
factory. He  had  practiced  assa}'ing  to  some  extent, 
and  a very  little  mistake  in  the  man  who  urged  the 
furnaces  while  the  cupelling  was  going  on  woidd  give 
utterly  false  results.  It  was  quite  possible  for  a 
great  portion  of  the  silver  and  gold  present,  as 
sulphates,  to  go  up  the  chimney.  In  1873  and  1874, 
when  in  I7tah,  he  took  out  ore  which  showed  00  dollars 
per  ton  by  the  dry  assay,  whilst,  by  the  humid  process, 
he  took  60  dollars  per  ton  out  of  it,  showing  that  a large 
proportion  was  escaping  by  the  other  method. 
His  brother,  who  was  the  head  of  the  Geo- 
logical Survey  in  Canada,  told  him  again  and  again 
that  in  Canada  there  were  thousands  of  tons  of  crushed 
ore  containing  sulphurets  of  gold  containing  3 to  5 ozs. 
to  the  ton,  and  yet  no  one  knew  how  to  get  it  out.  In 
the  present  state  of  chemical  knowledge,  that  was 
simply  ridiculous ; but  the  instant  you  went  there  and 
attempted  to  do  it,  you  were  met  by  exorbitant  demands 
on  the  part  of  so-called  owners  of  these  refuse  heaps, 
so  that  a practical  metallurgist  had  very  little  chance. 
It  was  only  by  the  general  spread  of  knowledge,  by 
such  means  as  Hr.  Lock’s  paper,  and  the  discussion  on 
it,  that  any  great  progress  could  be  made.  The 
Washoe  process,  of  which  he  had  just  spoken,  was 
equally  etfective  in  getting  gold  and  silver,  since  no 
silver  bars  came  from  the  Western  States  which  did 
not  contain  gold.  He  had  evidence  of  that  in  work- 
ing at  the  New  Consols  Mine,  near  Callington, 
in  Devonshire,  where  the  ore  was  very  poor,  and  if  it 
could  be  treated  by  a simple  process,  there  would  be 
hope  for  even  the  poorest  gold  mines.  This  ore  con- 
tained from  3 to  5 tons  of  silver,  1^  per  cent,  of  copper, 


and  a trace  of  gold,  as  the  result  of  a fire  assay.  The 
results  of  30  tons  worked  was  196  ozs.  of  silver,  1 J oz.  of 
gold,  1 ton  of  copper,  precipitate,  70  per  cent.,  worth 
about  £65,  so  that  the  total  results  were  about  £118  on 
the  30  tons  of  very  poor  stuff  indeed.  That  process 
was  one  of  roasting  in  furnaces  with  salt  and,  after- 
wards, of  boiling  in  tanks  with  salt  and  muriatic 
acid.  When  he  was  in  Utah  in  1871,  he  had  never 
seen  or  heard  of  either  Anderson’s,  Longmead’s, 
Augustin’s,  or  Hhodin’s  processes,  but  it  occurred 
to  him  that  Natm'e  must  have  had  some  solvent  to  put 
the  metal  into  its  present  position,  and  he  found 
that  salt  water,  with  a very  small  quantity  of 
hydrochloric  acid,  used  to  boil  the  ore,  would  produce 
the  whole  of  the  contents  in  metal ; further,  that 
where  gold,  silver,  lead,  copper,  or  anything  but 
platinum  and  tin,  were  present,  it  produced  it  in  per- 
feetly  clear  solution  ; where  arsenic  and  siJphur  were 
present,  a chlorodising  roasting  must  precede  the  opera- 
tion. But  at  this  mine  in  Devonshire,  their  great  error 
was  that  they  had  antiquated  roasting  furnaces,  and 
that  the  quantity  treated  per  day  could  not  possibly  pay 
with  such  a grade  of  ore.  If  you  had  a very  low  grade 
ore,  it  was  necessary  to  treat  a large  quantity  per  day, 
and  if  any  one  part  of  the  process  failed  to  give  the 
necessary  quantity,  the  whole  broke  down.  This  was 
one  of  the  first  requirements,  but  it  was  utterly  un- 
known in  this  country.  Very  little  known  also  was 
the  fiu-nace  on  the  plan  of  Stettefelt,  or  O’Hara, 
which  Stettefelt  would  probably  say  was  an  imitation 
of  his.  That  was  a process  in  wliich  chlorodising  roast- 
ing took  place,  by  dropping  powdered  ore  from  the  top 
of  a chimney  shaft  into  the  flame  of  a furnace,  occa- 
sionally fed  with  salt,  or  the  salt  was  mixed  with  the 
ore.  O’Hara  did  very  much  the  same  thing,  but  with 
a little  less  labour.  This  mine  in  Devonshire  was 
furnished  with  self-acting  tables,  the  inside  worked 
by  water-power ; the  rabble  being  fixed,  it  turned  the 
ore  over  on  the  bed-plate.  Stamping  was  not  done 
at  all,  but  the  ore  was  crushed  by  a set  of  rollers, 
crushing  it  as  fine  as  they  could.  In  America, 
they  wanted  very  much  machinery  which  would 
I do  something  more  than  the  present  stamj) ; and 
I Blake’s  crusher  served  the  stamps  capitally,  and 
always  kept  ahead,  although  the  stamps  crushed  two 
and  a-half  tons  per  day  per  stamp  head.  In  some  in- 
stances, some  improvement  had  been  made  by  attaching 
rollers  to  the  Blake’s  crusher  ; and  he  had  heard  that 
Mr.  Marsden  had  a new  crusher,  whieh  would  fulfil 
these  conditions.  If  that  could  be  done,  it  was  the  most 
admirable  machine  which  could  be  proposed  for  the 
mine,  becaiise  stamps  were  very  expensive,  and  did  not 
do  sufficient  for  the  purpose.  If  you  had  a furnace 
which  could  roast  100  tons  a day,  and  corresponding 
tanks  into  which  to  work  it,  either  lixiviating  or  boil- 
ing, you  ought  to  have  a number  of  stamp  heads 
sufficient  to  do  that  duty,  and  these  stamp  heads  would 
cost  more  than  all  the  rest  of  the  plant  put  together. 
Besides  that,  they  were  extremely  objectionable  up  at  the 
mines,  as  they  involved  steam  machinery  to  drive  them,  and 
you  had  to  take  enormous  boilers  for  the  purpose.  He  had 
seen  teams  of  mules,  100  yards  long,  dragging  a boiler  up 
a liill ; and  the  boilers  rapidly  wore  out.  He  wanted  to 
see  a process  initiated  on  a proper  basis,  with  an  under- 
standing first  of  the  chemical  laws  concerned,  that  the 
whole  thing,  no  matter  whether  it  was  called  the 
Washoe  process  or  any  other,  consisted  in  the  chloro- 
dising of  the  mills  ; that  nature,  when  she  put  the 
metals  into  the  rocks,  had  them  first  boiling  in  a hot, 
salt  ocean,  with  an  excess  of  chlorine.  If  you  reversed 
that  process,  you  had  got  the  same  thing  to  the  last 
dwt.  That  could  not  be  done  but  by  examining  first 
the  question  of  the  furnace.  Stettefelt’ s was  a good 
furnace,  but  not  the  best  that  could  be  devised, 
because  you  had  stiU  to  use  some  fuel  and  attention, 
both  of  which  cost  money  ; and  as  there  was  sul- 
phur in  most  of  the  ores,  which  required  the  process 
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< f r H'>lhv;iy'>  j^ruce.-vs  ouglit  to  have  shown 

th-k!.  if  t jiMiurh  wtiv  used,  tlie  only  fuel  required 

was  ih.-  •.ulphur  of  tiie  ore:  the  arsenic  might  be 
r>- d a.M.ii  in  :lic  lluis.  lluviiig  got  a good  fur - 
li  i-  n<  \t  •.’hiug  w.is  what  to  do  w'ith  the  ore.  He 

}..i  i iI-.%ay-»  idv.-  at-  d .-iiiij-lo  wooden  tanks.  In  the  mill 
}.-  w i-  r at  I tah,  they  trii-d  for  .some  time  to  put 

in  ir»- 111' re  a-  i»l  hc'idfs  the  salt ; they  usually  put 
in  > ;1;  i'-  . f . "}.js  r.  >alt.  and  some  other  extraordinary 

i!-  InN-  th  '--  h-'  had  mentioned.  Then  they 
with  wr"Ught-iron  pipes;  the  pans  them- 
-a-r-  n- rally  made  of  wrought  iron,  with  a 
fhi'  "I  -1st  ir-m  M't  with  dies,  and  the  muller 

•.V  ri.'.  1 r m.d  i-u  their  lid  shoes,  all  these  being 

• f ■■•••.  IT' n.  ’nte  ni-'st  extraordinary  fact  came  out. 

Tl'.-  \ an  - n'  rm  -ti.s  per-ccutage  of  the  contents  of  the 
' :•  ; jn  r -■<  :ii.  in  .actual  practice,  and  they  got  the 

s;>.  r • \tr  i-  r-iinariiy  jiure ; but,  unfortunately,  every 
1 '•kr  .ui.'-ht  iron  about  the  place  began  to  yield 

‘ ■ I'.-  nii'  al  action.  The  .silver  Avas  deposited,  but  it 

w - \p-n-- of  the  i^ans  and  the  pipes;  they  had  to 

t)i'  i-r'-i  i-.ss,  unless  they  coidd  constantly  replace 
-a  h;.  h was  not  easy  iu  the  mountains.  However, 
.'.r.  : .n.li-.iit  ( xamiiiation  showed  that  you  did  not 
•.k  .i;  * in  ir--n  j-an  ; you  did  want  an  iron  muller,  shoes, 
i da  s,  which  vou  expect  to  wnar  out;  but  cast 

■ r n v-  is  w.  ru  much  more  slowly  than  wrought 

1'  a:-d  th--  ii.an  it.sclf  coidd  be  made  of  wood 

an  I '1  r.-niid.  In  that  case  you  ivould  get  all 

no-  al  > ..inlitioiis  fulfilled  ; what  wear  took  place 

• f Ill  nil-  rs  and  dies,  Avould  contribute  a fine 

p -.k  !•  r-  i ir  ai  f o c.ause  the  chemical  combination  sought. 
I ..  -•i-n  - f the  humid  proce.ss  had  been  known  to 

< r;. : -iy  - "Iuk  1 1-  d with  mining  for  many  years,  but 

ij.  ' , >71  ,,r  is7j,  they  did  not  give  such  satisfactory 
'•  *.•«  u-r-  sought,  of  abimt  4G  to  60  per  cent,  of 

in- ’ d in  rlu-  or--.  And  he  believed  he  was  the  first 

1"1*  "Ut  anything  like  26  per  cent,  of  the 

• • ' !itain..i,  II-'  took  out  a patent  at  the  time, 

' ‘''a'  h mi  i-  i'  uni;  m;in  to  fight  these  things. 

■ u.  o-  _ . \ .-rybudy  tried  to  make  use  of  it  without 
'U''- Ak  hi-  li  al- me  could  make  it  useful.  They 
'•  ’ ntly,  i ar)i  ni.an  taking  w’hat  he  had 

■ ' • ••  ' tiiinking  lie  w.is  very  wise,  and  that  he 

^ ‘ ‘ ^ T'  ’.  ilfy.  ila'cll-cl  hidiig  that  he  made  a 

• ■ • ’ ■ ‘‘a  ■ At- nt  uf  pounds,  where  he  woidd 

■ ‘ ci  «"  pay  ■’Killing-,  d’his  was  ii  great  rnis- 
f " f.  th--  .slate  of  our  Patent-law. 

‘ inan.iu' III- nf  of  mines,  he  should 

' ‘ ‘ '•  ■■■•  '‘^y  id  it  he  could  have  run  a 

• I.  !.-  Iii-l  nu  hup.-nf  getting  anything,  on 
'•  ••  y.'U  - "u!-l  nut  d'l  it.  'I’he  men  must  bc 

' •’•‘ir  j'a\  , - rth- V " "uid  ilrup  their  tools  directly. 

' > ' ! I.  ■;  -ink  a -liaft,  you  could  not  run  a level, 

n:,.- -.1  ?.  1- r.il-ly  ri- h i i--.  on  tribute.  It  was  usual 

V ■ • -.k-  ik  .'U  tnl-nt.  wh.-n  you  had  oin,  and  he 

-h-l  ,f  , m f.w  t.  ,t  had  never  lieen  tlie  practice 
an.  n.in- rs,n  < ■..rnwall  1-.  do  anytliing  else,  and 


t - uf  nun- 
. Ill 


lytiiing  else,  and 
Were  tuu  glad  to  adopt  it  when 
• \ g-  n-  rally  tuuk  a .stoji  of  which  they 

j "I'niiun.  and  .said  to  a man,  “ We 

■ AM.  .*  U ,1  «b.i;  this  will  give  ; will  you  go  into  a little 

d-“'  e A peer  man  c.,uld  not  sj.eculate  much, 

\ 1-  - n..  -im.  s h-  sai-l  “ j p p-  ,vill  .set  it  to 

n-..  a,  rale.  I ,1,.,,  t mind  faking  it  with  a partner 

• r lA,.  In  lb  at  way  y--u  g-,t  tribute  work  done,  to  the 
gr-ra*.  .a..Aar,iage  --f  tli-.  men  .sunietimes,  but  at  others  to 
t..e  .:r.  a'  .adk  intage  -f  the  minor  : but  it  was  a -spccula- 
ti  u.  ai.'l  m.mrH  - -uM  m-t  always  atVurd  to  go  iu  for 
«!.%l  . rl  . ( .\,  r..;r,.r.l.  tl...  i„trn.’t  every  m,m 

...  k ,n  l.ie  mim  . he  th-.ught  a manager’s  iutcrc.st  avas 
nymglr  i.re„rv  -i  by  liis  nay.  beeau.se  if  the  mine 
del  n . K*>k  eii  and  pr-.j»iA.'r  he  knew  very  well  it  would 
ytne  tu  .an  end.  ami  then-  would  he  no  more  pay  for 
k managers  did  not  get  paid  at  all 

whether  the  mine  prwqicred  or  not.  Ho  had  an  as, saver 
rttAined  to  hamt  couatantly,  or  to  look  at  his  tools,  to 


study  new  processes  when  there  was  no  assaying  to  do. 
How  could  he  ask  him  to  work  on  tribute  ; you  must 
have  employees,  if  only  the  blacksmith  to  sharpen 
the  tools,  and  there  would  be  some  day  when  there 
would  be  no  tools  to  sharpen,  and  you  could  not  send 
him  away.  It  had  been  said  that  the  dividend  of  steam- 
ship companies  lay  in  their  coal  bunkers,  and  so  the 
question  of  whether  a mine  paid  a dividend  or  not 
lay  in  making  every  ton  of  rock  pay  as  it  came  out,  if 
possible.  That  was  what  he  would  really  impress  on 
everybody  connected  with  gold  mining  in  India,  to  see 
that  there  was  no  excuse  made  for  anything  thrown 
away.  The  assayer  ought  to  he  a thoroughly  trust- 
worthy man,  and  should  assay  what  went  away  as  weU 
as  what  came  out.  If  he  did  not  know  everything  in 
the  rock  and  what  ought  to  come  out  of  it,  he  was  not  worthy 
the  name.  When  that  was  done,  mines  would  prosper. 
There  werenodoubt  many  obstacles.  Everybody  engaged 
in  mining  as  they  did  in  tallow,  sugar,  or  anything  else, 
but  it  must  always  remain  a speculation,  for  he  never 
could  discover  that  any  miner  could  see  beyond  the 
length  of  his  pick.  Still  a great  deal  of  capital  wonld 
he  usefully  employed  in  mining,  and  to  show  how 
largely  that  was  not  the  case  at  present,  he  would  state 
exactly  what  had  occurred  in  California.  Several 
millions  sterling  had  come  out  of  those  mines,  but  if 
you  took  from  Professor  Eaymond,  or  anybody  else,  the 
quantities  of  shafts  sunk  and  branches  and  tunnels 
driven,  it  would  be  found  that  rather  more  had  been 
put  into  the  ground  in  the  shape  of  labour  than  came 
out  of  it  altogether  in  the  shape  of  gold  and  silver,  hut  it 
had  enriched  the  country,  and  gave  an  outlet  for  agri- 
cultural progress,  and  encouraged  the  people  to  come 
in  and  settle,  and  did  a great  deal  of  good  in  many 
bye-ways,  irrespective  of  the  curious  balance  of  which 
he  had  spoken.  All  over  the  world  you  will  find 
the  same  condition  of  things.  If  you  took  the 
quantity  of  paying  mines,  and  set  against  them 
the  quantity  of  work  done  which  did  not  pay,  it  gave 
about  a balance.  There  had  been  a recent  discovery 
which  promised  something,  which  he  might  perhape 
advert  to  as  a specimen  of  an  idea  cropping  out  in  a 
new  shape.  A chemist  in  Paris  had  recently  patented 
a discovery  by  which  he  proposed  to  get  out,  without 
roasting,  from  ores  containing  sulphur  and  arsenic  in 
large  quantities,  all  the  gold  and  silver — not  the  copper  ; 
and  he  claimed  that  he  had  taken  out,  from  the  refuse 
of  the  Tharsis  Company,  more  gold  than  they  ever 
knew  was  in  it.  He  said  he  used  the  perchloride  of 
mercury  largely,  instead  of  quicksilver,  in  the  grinding 
process,  which  he  conducted  in  iron  pans,  and  he  used 
it  in  salt  water.  He  got  iron,  chlorine,  mercury,  and 
some  metals  in  combination  in  salt  water.  He  had 
no  doubt  that  some  such  effect  as  he  claimed 
would  be  produced,  simply  because  that  was  exactly 
what  they  did,  in  a rough  way,  in  the  Washoe 
process.  They  put  in  sulphate  of  copper  and  salt 
the  sulphuric  acid  left  the  copper,  combined  with, 
the  salt,  to  form  hydrochloric  acid ; they  had  iron  pans,, 
so  that  they  were  in  fact  fulfilling  the  conditions  under 
which  per-chloride  of  mercury  could  be  made,  although, 
nobody  out  there  had  any  idea  that  that  was  the  manner 
in  which  it  was  done.  They  all  said  it  was  something 
to  do  with  the  nascent  copper,  or  some  other  wonderful 
arrangement,  and  they  never  sought  for  the  chlorination 
of  this  process,  considered  why  it  was  important,  or 
examined  how  far  the  chlorination  was  carried,  because 
both  gold  and  silver  could  be  carried  away  in  a perfectly 
clear  fluid,  and  the  very  water  thrown  away  might,  under 
such  conditions,  contain  as  much  silver  and  gold  as  you 
were  crediting  the  takings  with.  W^hen  his  brother  was 
head  of  the  Geological  Survey  in  Australia,  he  told  him 
that  in  mercury  troughs  at  the  bottom  of  blankets  he  had 
often  foimd  crystals  of  gold  much  larger  than  could  have 
passed  through  the  gratings,  showing  that  there  was  a 
formation  there,  owing  to  some  galvanic  action,  which 
deposited  the  gold  in  crystals.  If  that  were  the  case. 
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you  could  easily  see  how  a good  deal  of  gold  and  silver 
might  be  lost  without  its  being  suspected.  If  this 
French  chemist  had  found  out  the  way  to  get  at  the 
gold  and  silver  without  roasting  first,  it  would  save  a 
great  deal  of  expenditure,  and  in  such  a way  as  to  lead 
up  to  the  true  chemical  reactions  which  took  place  ; he 
would  have  done  an  immense  deal  more  for  miners  than 
had  been  done  in  his  recollection  by  anyone  else. 

The  Secretary  said  it  would  be  interesting  if  Mr.  Lock 
could  give  more  information  about  the  sodium  amalga- 
mation process,  which  he  had  alluded  to,  and  which  he 
beheved  was  discovered  by  Mr.  Crookes.  The  tone  of  the 
paper  seemed  to  be  in  favour  of  mechanical  rather 
than  chemical  methods  ; but  it  would  be  interesting  to 
know  if  he  had  any  knowledge  of  this  process  on  a large 
scale,  and  what  was  his  opinion  of  it. 

Admiral  Selwyn  said  the  process  referred  to  had  been 
largely  tried  in  California,  and  was  now  rather  dis- 
credited. 

The  Sfcreta’y  said  one  of  the  objections  mentioned 
by  Mr.  Lock  was  the  fact  of  this  process  taking  up 
base  metals.  That  could  be  readily  imderstood,  for 
sodium  amalgamation  would  coat  many  metals ; it 
would  even  give  a nice  clean  coat  to  quite  dirty  iron. 
He  was  not  sure  whether  experiments  in  this  direction 
had  been  made  by  Mr.  Crookes,  but  he  knew  they 
had  been  by  Mr.  Bolas.  It  had  been  suggested  that 
the  process  might  be  very  useful  for  the  amalgama- 
tion of  the  zinc  plates  in  ordinary  electric  batteries, 
but  he  did  not  know  if  anything  had  been  done  in  that 
way.  Another  point  to  which  he  might  refer,  as  likely 
to  interest  the  members,  was  the  reference  to  Plattner’s 
chlorination  process,  which  recalled  to  his  mind  a 
passage  in  the  last  volume  of  Dr.  Percy’s  great  work, 
in  which  he  referred  to  the  very  beautiful  process  known 
^ Miller’s  process  for  the  purification  of  brittle  gold 
from  other  metals.  This,  as  Dr.  Percy  mentioned,  was 
brought  before  that  Society  as  long  ago  as  1840,  by  Mr. 
Thompson,  in  conjunction  with  the  then  Secretary,  Mr. 
.(\ji;hur  Aikin.  He  produced  practically  pure  gold  from 
a mixture  of  gold,  silver,  copper,  and  other  metals,  by 
.simply  passing  a stream  of  chlorine  gas  over  the  metals 
when  in  a state  of  fusion.  This  process  was  now  used 
in  the  Sydney  !Mint  for  the  purification  of  gold  ; and  if 
not  exactly  within  the  scope  of  the  paper,  was  interest- 
ing as  showing  what  had  been  done  by  the  Society  in 
former  years. 

Mr.  Fisher,  being  called  upon,  said  he  was  not  pre- 
pared to  speak,  but  he  should  be  glad  to  show  his  new 
cru.shing  machine,  which  he  hoped  would  be  finished  in 
a day  or  two,  to  any  one  interested  in  the  matter. 

Admiral  Selwyn  remarked  that  Plattner’s  process  was 
for  some  time  in  u.se  at  La  Doura,  in  Mexico,  but  the 
chief  objection  to  it  was  that  it  took  twelve  hours  for  a 
charge,  and  you  could  not  conduct  mining  processes  in 
that  way.  It  was  a beautiful  chemical  process,  but  did 
not  answer  practically  on  a large  scale. 

Mr.  Moon  said  he  had  been  engaged  for  several  years 
in  gold  mining  in  Australia,  and  whil.st  there  paid  great 
attention  to  perfecting  the  operation  by  means  of  stamps, 
and  after  all  he  had  seen,  he  thought  there  was  nothing 
equal  to  it,  either  for  speed  or  the  fine  pulverisation  of 
the  ore.  Admiral  Selwyn  said  he  thought  it  good  work 
to  get  two  and  a-half  tons  per  stamp-head  per  day ; 
but  he  got  it  without  a Blake  or  any  other  crusher,  and 
the  ore  came  out  through  a grating  of  between  300  and 
400  holes  to  the  sc^uare  inch.  The  stamp -heads  weighed 
6 ewt.,  and  the  stone  was  put  in  as  large  as  it  would  go 
into  the  hopper -as  Large  as  one’s  head.  At  first  they 
were  much  troubled  to  keep  down  the  splash,  but  at  last 
he  hii  upon  a plan  of  makmg  the  water  keep  its  own 
water  dowm,  and  by  that  means  they  worked  the  stamps 
perfectly  dry.  He  did  not  agree  with  Mr.  Lock  that 
the  outlet  gratings  should  be  back  and  front ; it  was 
unnecessary,  as  the  same  effect  could  be  produced  by 


using  a little  more  water.  If  the  outlet  in  front  were 
12  inches  by  the  width  of  the  stamping-box,  you  would 
get  it  aU  out.  The  foundations  could  not  be  too  solid ; 
and  curiously  enough,  he  had  found  that  where  water 
would  not  go,  gold  would,  for  in  taking  up  old  stamp 
bottoms,  he  had  found  gold  where  it  was  perfectly  dry. 
For  amalmagation  they  used  a cradle  with  a circTilar 
back,  in  which  they  put  the  quicksilver,  with  a small 
one  in  front,  and  the  speed  was  regulated  so  as  just  to 
keep  the  stuff  lively.  The  action  of  sand  upon  crushed 
quartz,  with  the  quicksilver  in  water  was  to  give  a 
roughness  to  the  gold,  so  that  the  quicksilver 
could  lay  hold  of  it,  which  it  would  not  do  un- 
der other  circumstances.  In  practice  they  never^ 
except  from  some  careless  starting  of  the  stamps 
too  quickly,  found  any  qmcksilver  in  the  front  part  of 
the  cradle.  Some  years  ago  he  was  engaged  on  a gold^ 
copper,  silver,  and  lead  mine  in  North  Wales,  and  put 
up  some  machinery  there,  of  a very  substantial  charac- 
ter. He  would  show  a sample  of  the  lead,  and  he  had 
a stone  now  which  contained  visible  gold,  copper,  and 
lead,  and  several  other  metals.  Of  course  sulphur  was 
present,  and  arsenic  too.  The  mechanical  mercury  pro- 
cess there  was  greatly  interfered  with,  by  the  great 
number  of  metals,  which  made  it  difficult  to  keep  the 
cradles  sufficiently  lively  ; lead  was  very  heavy,  and  it 
was  necessary  to  adopt  an  extra  mechanical  process  te 
keep  it  from  stagnating.  For  several  months  he  was  at 
work  on  this  mine,  and  the  quicksilver  he  lost  was  only 
a very  few  ounces  out  of  the  350  lbs.  in  use,  which 
was  practically  equivalent  to  no  loss  at  all,  when 
you  remembered  that  you  could  not  pour  mercury 
from  one  vessel  to  another  without  losing  some.  The 
lead  contained  a considerable  quantity  of  silver,  but  the 
company  was  anxious  to  make  it  a gold  mine,  and 
nothing  else,  which  he  thought  was  a mistake.  The 
other  day  he  had  a new  crusher  brought  to  his  notice, 
which  seemed  very  good.  The  objection  to  Blake’s- 
ernsher  was  that  the  moving  part  was  worked  by  an 
excentric ; in  the  new  machine  this  was  replaced  by  a 
crank  and  lever,  the  friction  being  reduced  one -half. 
If  such  a machine  were  used,  or  stamps  such  as  he 
should  suggest,  weighing  about  700  lbs.,  at  least  four 
or  four  and  a-half  tons  would  be  crushed  per 
stamp  head  per  twenty-four  hours.  You  could  not 
have  the  stuff  put  into  the  stamps  too  fine, 
because  you  got  a greater  effect.  If  you  put  a 
4 -inch  stone  under  a stamp  which  lifted  11  inches, 
you  only  got  a 7-inch  fall,  whereas  if  the  stuff 
was  not  larger  than  an  inch,  you  got  a 10 -inch 
fall,  and,  of  course,  tne  further  the  fall,  the  greater  the 
effect.  It  was  very  important  that  the  best  machinery 
should  always  be  pnt  up.  He  quite  sympathised  with 
Mr.  Smedley’s  idea  about  working  on  tribute,  but 
practically  in  many  cases  it  was  impossible.  There 
were  shafts  to  be  sunk,  adits  to  be  driven,  and  so  on, 
which  men  would  not  work  at  on  tribute.  If  you  got 
a payable  ore,  very  likely  men  would  take  it  on  tribute, 
but  not  otherwise.  He  had  known  many  men  who 
would  work  for  a time  on  a mine,  then  go  to  work  for 
themselves,  and  when  they  had  emptied  their  pockets, 
they  would  go  back  and  work  at  the  mine.  If  you 
could  get  first-rate  machinery,  and  pay  men  to  work 
! it,  they  would  be  quite  sufficient  inducement  -without 
any  tribute. 

Mr.  Shell  said  that  Mr.  Lock  had  so  thoroughly  ex- 
hausted the  subject  of  modern  gold  mining  in  his  able 
paper,  that  there  was  little  left  to  be  said,  but  he  should 
like  to  make  a few  remarks  on  the  important  question 
of  stamping  the  minerals.  He  was  of  opinion  that  the 
correct  principle  of  disintegrating  any  minerals  con- 
taining particles  of  varying  densities,  was  by  imparting 
rapid  and  elastic  blows,  and  by  using  a sufficient 
amount  of  water  to  get  rid  of  the  stamped  stuff,  the  in- 
stant it  was  ready  to  pass  the  screens.  The  diagram  of 
his  stamping- machine  on  the  wall  showed  it  to  be  a 
modified  steam -hanuner.  If,  however,  it  were  a steam- 
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or  skip,  and  there  was  a temptation  to  the  men  to  put 
them  in  their  pockets.  The  mineral  was  so  similar 
throughout  the  district,  that  it  would  be  impossible  to 
say  what  mine  the  stolen  piece  came  from.  The  speci- 
men he  produced  was  very  rich,  containing  from  50  to 
100  ounces  of  gold  to  the  ton,  and  a considerable 
quantity  of  silver.  A piece  broken  off  the  end  of  that 
stone  he  had  put  into  a muffle,  heated  it  to  draw  off 
the  teUuride,  and  it  left  the  gold  thickly  covering  the 
stone. 

Dr.  Carter  Blake  said  he  was  at  the  gold  mines  in 
Central  America  for  some  time,  13  or  14  years  ago. 
The  Chairman  must  remember  the  fact  that  there  was 
in  Central  America  a set  of  savages  who  employed  for 
the  extraction  of  gold  a much  more  simple  method  than 
these  which  had  been  described ; who  employed  the 
arastra  method,  which  was  simply  the  rotation  of  fom* 
large  stones  of  coarse  sandstone,  a system  of  the 
most  barbarous,  imperfect,  and  irregular  character. 
But  what  did  that  system  do  ? It  produced  a larger 
per-centage  of  gold  than  some  of  the  most  improved 
and  exact  processes  which  had  been  since  applied. 
These  mines  had  been  worked  by  the  Spaniards,  and 
by  these  wretched  Indians,  to  a productive  result,  at 
an  extremely  smaU  expense  for  labour.  Some  might 
say  that  the  saving  produced  was  simply  a question  of 
labour ; others  might  say  that  the  expense  of  carriage 
and  of  European  miUs  and  machinery  was  extremely 
heavy,  and  that  was  why  they  had  not  paid;  but 
some  experience  in  Central  America  led  him  to  think 
of  the  story  in  Walton’s  “Angler,”  where  the  little 
ragged  boy,  with  a crooked  pin  at  the  end  of  a string, 
landed  a bigger  fish  than  the  elaborate  angler  did  with 
the  most  expensive  fishing-rod  and  apparatus.  There 
was  one  question  he  should  like  to  ask  practical  men, 
being  entirely  ignorant  on  the  subject  himself,  viz., 
where  the  miners  in  Central  America  got  the  mercury 
for  amalgamation  before  the  Spanish  colonisation. 
There  was  evidence  that  these  gold  mines  were  worked, 
but  there  was  no  evidence  whatever  that  the  knowledge 
of  mercury  existed  amongst  these  Indians. 

Mr.  Smedley  asked  leave  to  explain,  with  regard  to 
his  suggestion  for  introducing  the  tribute  system,  that 
he  did  not  mean  it  to  apply  to  dead  work,  such  as 
sinking  shafts,  running  tunnels,  or  driving  adits,  but 
to^  the  delicate  manipulation  of  the  quartz  after  it  is 
mined,  that  is,  to  the  crushing,  amalgamating,  and 
reduction  of  the  ore  into  bar  gold,  and  to  the  subsequent 
classifying  and  concentration  of  the  tailings. 

The  ^ Chairman  thought  there  had  been  a little  diffi- 
culty in  the  description  arising  from  the  title  of  the 
paper,  which  was  in  reality  a paper  of  a highly 
practical  character,  dealing  mainly  with  mechanical 
processes.  He  had  not,  at  the  present  moment,  the 
advantage  possessed  by  Admiral  Selwyn  and  several 
other  gentlemen,  of  being  practically  connected  with 
these  matters,  but  he  might  nevertheless  be  of  some 
use,  as  he  had  had  that  intervention  in  former  years, 
and  it  was  sometimes  useful  to  bring  to  bear  on  such 
questions  the  evidence  of  one  who  might,  perhaps, 
call  himself  an  interested  bystander.  They  were 
all  apt,  in  looking  at  new  inventions,  to  think 
they  were  absolutely  new,  whereas  further  inquiry 
showed,  as  Mr.  Trueman  Wood  had  pointed  out, 
that  it  was  but  the  development  of  an  idea  which  had 
been  worked  at  years  before.  Beyond  his  own  personal 
experience,  which  was  not  very  small,  he  had  some 
acquaintance  with  the  history  of  the  subject,  and  he 
Ireew  that,  whether  with  regard  to  the  mechanical  or 
the  chemical  part,  it  had  in  all  times  occupied  the  atten- 
tion of  men  of  very  great  knowledge  and  ability  The 
evidence  they  had  had  that  evening  from  many  gentle- 
men as  to  the  way  in  which  they  had  applied  themselves 
to  the  subject,  was  only  a repetition  of  what  had  taken 
place  m times  long  past.  There  were,  however,  diffi- 
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culties,  even  apart  from  those  to  which  Mr.  Henty  had 
alluded.  It  was  easy  in  the  laboratory  to  deal  with 
the  question  of  reduction  ; but  the  real  fact  was,  that 
there  was  hardly  a district  or  place  in  which  there  was 
not  some  special  characteristic  in  the  mineral,  and 
we  had  still  greater  difficiilties  in  reduction  works, 
which  received  the  ores  of  various  districts.  Mining 
operations  were  begun,  and  the  reduction  was  carried 
on  in  the  best  possible  way,  and  it  was,  perhaps,  only 
towards  the  end  of  the  time  that  the  little  chemical 
peculiarity  Avas  discovered  which  enabled  that  descrip- 
tion of  ore  to  be  successfully  dealt  with.  With  regard 
to  roasting,  for  instance,  in  some  cases,  the  very  roast- 
ing of  the  ore  had  the  effect  of  impeding  the  abstraction 
of  the  metal.  In  some  cases  you  exhausted  the  whole 
of  your  mine  before  you  found  out  what  ought  to  be 
done  with  it.  This  was  a difficulty  for  which  managers 
of  mines  were  by  no  means  to  be  blamed.  The  truth 
was,  as  Admiral  Selwyn  had  said,  that  mining  must  be 
absolutely  a speculation.  They  must  not,  however,  sup- 
pose that  while  mining  was  a speculation,  and  while  they 
had  presented  to  them  such  figures  as  those  mentioned 
by  Mr.  Lock — Avhich  he  knew  to  be  accurate — that  that 
was  a true  representation  of  the  condition  of  mining. 
It  was  almost  impossible  to  get  at  the  true  facts,  con- 
sidered in  their  economic  conditions.  They  saw,  for 
instance,  £50,000  p\it  down  for  the  capital  of  a mine  ; 
the  mine  came  to  an  end,  and  it  was  assumed  that,  as 
no  dividend  was  paid,  there  was  a dead  loss  of  £50,000  ; 
but,  in  economical  fact,  there  was,  perhaps,  no  £50,000 
at  all.  In  some  cases  half  of  that  had  been  put  down 
as  the  consideration  for  the  purchase  of  the  mine, 
or  had  gone  in  other  ways  of  the  same  kind,  and 
represented  no  efficient  disposal  of  capital.  Another 
thing  which  happened  in  mining,  OA'er  and  oA’er 
again,  was  this : three  sets  of  companies,  or  individuals, 
worked  a mine,  each  sustained  a loss,  each  turned  over 
the  machinery  to  its  successor,  and  the  last  one  made  it 
pay,  as  in  the  case  of  the  Devon  Consuls,  which,  with  a 
capital  of  £1,000,  paid  a £500  dividend  on  each  £1 
share.  You  must  get  at  the  real  effectual  economical 
conditions  to  ascertain  the  real  facts.  Still,  mining  was 
a speculation  ; and  if  it  did  not  ansAver  the  purposes  of 
the  parties,  it  would  not  be  carried  on.  When  it 
did  not,  the  mines  were  suspended  for  a time,  and 
then,  again,  the  figures  became  fallacious.  It  Avas  true 
there  was  an  inducement  to  gambling,  and  the  miner 
became  a gambler  in  mining,  and  sometimes,  as  in  South 
America,  a gambler  outside  the  mine,  instead  of  folloAv- 
ing  the  process  which  had  been  described  of  going  and 
working  fijr  wages,  aud  then  havmg  a turn  at  tribute, 
and  then  goingbackto  wages  again,  it  too  often  happened 
in  some  countries  that,  Avhen  he  had  made  money  in 
mining,  he  too  often  lost  it  in  cock-fighting,  monte,  or 
some  other  form  of  gambling.  It  was  a spirit  of  enter- 
prise which  induced  men  to  follow  up  mining,  but, 
unless  they  could  maintain  themselves  by  it,  they 
would  ce-rtainly  not  pursue  it.  It  was  needless  to  say 
anything  more  on  the  question  of  triffiite  ; Mr.  Smedley 
had  explained  what  he  meant  by  it,  and  it  Avas  a system 
well  known  in  Cornwall,  and  all  over  the  world.  In 
fact,  there  was  no  part  of  mining  Avhich  was  not  a 
doA'elopment  of  centuries  of  experience  ; in  some  cases, 
dating  even  from  the  times  of  the  Romans,  or  their  pre- 
decessors. There  were  so  many  points  which  affected 
administration,  and  which  it  would  be  desirable,  if  they 
had  time,  to  follow  out ; but,  unfortunately,  they  had  not. 
W ith  regard  to  per-centage  of  gold,  that  was  no 
economical  criterion.  It  might  gi\’e  a greater  net 
return  to  get  out  75  per  cent,  than  80,  for  instance. 
There  wa^^,  however,  one  point  to  be  borne  in  mind  in  dis- 
cussing this  subject,  and  that  Avas  the  great  distinction 
between  the  operations  of  an  individual  and  a company, 
Mr.  Henty  had  told  them  hoAV  an  indiAddual  did  in 
California,  and  in  the  same  circumstances  the  same  was 
done  in  Cornwall,  and  other  countries.  ;When  you  came 
to  a company  it  was  a totally  different  affair.  A com- 


pany could  ncA^er  look  after  its  affairs  like  an  individual. 
It  must  have  checks  of  various  kinds.  As  Admiral 
Selwyn  had  pointed  out,  you  must  have  an  assayer — 
you  must  go  on  feeling  your  way  by  his  help ; but  an 
individual  who  had  a small  working  did  not  burden 
himself  Avdth  an  assayer ; he  had  a good  piece  of  ground, 
and  worked  it  out  in  the  best  way  he  could.  The 
position  of  a company  was  totally  different.  It  must 
have,  apart  from  the  dead  work  of  the  mine,  a great 
deal  of  dead  work  in  the  shape  of  administration.  The 
same  forms  must  be  carried  out  in  the  beginning  before 
it  was  ascertained  whether  the  company  would  pay  or  no. 
It  mattered  not  what  it  was,  in  any  mercantile  operation, 
wherever  there  was  a number  of  partners,  a totally 
different  system  of  checks  was  required  to  those  which 
woAild  do  in  individual  undertakings.  Those  things 
were  open  to  abuse,  aud  the  only  remedy  could  be  what 
was  pointed  out  by  Mr.  Lock,  Admiral  Selwyn,  and 
others,  the  application  of  intelligence,  and  looking  to 
the  ctiaracter  and  integrity  of  those  employed.  He 
thought  he  could  answer  the  question  put  by  Dr.  Carter 
Blake,  as  to  where  the  mercury  came  from  before  the 
Spaniards  went  to  South  America ; the  only  answer 
being  that  no  mercury  Avas  employed  at  all,  and  that  con- 
stitAited  the  difference  between  the  old  system  of  gold 
working  and  that  inaugurated  by  the  Spaniards.  Under 
the  old  workings,  men  could  only  work  for  gold 
where  it  was  visible,  and  where  it  could  be  got 
at  mechanically ; they  began  by  working  up  ingots, 
aud  then  worked  up  any  rich  ores  of  which  there  was 
an  outcrop.  The  lesson  to  be  learnt  from  these  things 
was,  that  under  the  proper  application  of  refined  pro- 
cesses they  were  liable  to  get  a much  larger  amount  of 
gold  in  the  gross  than  could  be  obtained  by  the  old  and 
ruder  methods.  It  was  ahnost  inconceivable  the  small 
amount  of  gold  per  ton  with  which  a mine  coffid  be 
made  to  pay.  It  was  not  necessary  to  make  any 
defence  of  Mr.  Lock  in  treating  with  the  mechanical 
conditions,  because  they  must  necessarily  precede  the 
chemical  or  metallurgical  treatment.  You  must  first 
get  out  your  ore,  and  put  it  in  the  state  for  chemical 
ti’eatment.  In  conclusion,  he  proposed  a cordial  vote 
of  thanks  to  Mr.  Lock  for  the  very  valuable  paper  he 
had  brought  forward. 

The  vote  of  thanks  having  been  carried  unanimously, 

Mr.  Lock  replied  on  the  whole  discussion.  He  said 
that  at  the  last  meeting  a gentleman  asked  him  a 
question  about  gold  mining  in  Transylvania,  and  if  he 
could  explain  why  it  Avas  not  profitable  to  the  Govern- 
ment. He  could  not  answer  that  very  fully,  because 
the  GoA’^ernment  only  Avorked  one  mine  there.  Of 
Hungarian  gold  mines  generally,  and  Transylvanian  in 
particular,  he  had  a A^ery  high  opinion.  There  was 
no  fault  AAuth  the  mines,  the  faults  lay  in  the  de- 
ficiency of  capital  to  AA'ork  them,  and  in  the  treatment  of 
the  mineral  for  the  extraction  of  the  gold.  But  many  of 
the  private  mines  did  pay,  and  the  Government  mine 
also  paid  a considerable  amount.  There  was  no  doubt 
they  coidd  all  be  made  to  pay  much  more  if  properly 
worked  Avith  sufficient  capital.  He  agreed  with  Mr. 
Smedley,  that  they  wanted  a better  system  of  managing 
most  of  the  gold  mines  in  which  English  capital  is  in- 
vested. He  was  disappointed  that  Mr.  Eisher  had 
not  said  more  about  his  stamping  mill,  because  it 
was  a new  idea,  only  brought  under  his  notice 
within  the  last  few  days,  and  there  were  certain 
parts  of  it  he  liked  A^ery  much,  though  there  were 
others  he  did  not  like  at  all.  It  seemed  to  him 
that  the  speed  being  500  or  GOO  blows  a minute 
was  a step  in  the  right  direction,  but  its  having 
no  cushion,  and  having  a dead  blow,  seemed  to  him  at 
j present  a fatal  objection.  Again  there  seemed  no 
means  provided  in  it  of  letting  the  free  gold,  after  it 
was  once  crushed  out  of  the  ore,  get  into  some  place 
where  it  would  not  be  smashed.  He  was  in  hopes  they 
would  have  had  many  persons  there  who  would  have 
gone  into  the  question  of  fine  stamping  versus  roast- 
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iujc,  UH'aiLH<-  ihcro  wa.s  a irn  at  deal  to  be  leamt  on  the 
iiiui  the  >>iK>uor  they  knocked  their  heads 
r and  Cot  .some  information  out  of  them,  the 
}j<-:ier.  II-  th  .u^;ht  that  Mr.  Fisher’s  macliine  was  more 
fU  for  dry  midiinc,  wliich  was  another  point  not 
:<>u-  le  d iip..n,  iiow  far  dry  crushing  was  superior  to 
Wet  . rudiinc.  II-  e.\hibited  a tracing  of  Walworth’s 
a.nj. ir.it-  r,  whieh  w.i.s  being  adapted  to  extract  the 
m-it.  r.al  ..ut  of  tlu* -olfer  as  fast  as  it  was  stamped, 
piri'.inc  it  by  gr.ivitation  in  air  instead  of  in  water. 
All  j,.iuts  h.id  to  be  considered  and  discussed. 

II-  h.i-l  with  liim  thn'c  samjdes  of  crushed  ore,  one 
of  whr  h h.i-l  Jia.'.si  <l  tlm)Ugh  a grating  of  900  holes 
t- > tie-  i:.'  }>.  aiiotli-r  tlirough  a grating  of  2,916  holes 

t. .  th-  ;i..  h.  .iiid  th-tliird  through  a grating  of  4,624  holes 
t>t’:i<  in  h.  1 1 •slioiild  like  some  of  the  gentlemen  present 
to  t.i’jv.  ->-.m-  of  tlie  latter  powders  and  rub  them  in  the 
pilm^  - .f  th-ir  li.ands,  when  it  would  feel  just  like  fine 
lb  ir.  lb-  iir.i't  tli.mk  Admiral  Selwyn  for  the  admir- 
.iM-  in.iniK  r in  which  he  had  treated  the  subject,  and 

u. i.-.  s ;r-  h-  Would  not  object  to  his  differing  from  him 
in  V.  r.i!  import .int  points.  The  Admiral  told  them  a 
cr«  i'  d-  il  .lb. .lit  America  and  American  systems.  He 

M.  -.ircd  only  about  the  process  of  treating  ores, 

uh.  'h-r  it  c.-im-  from  America,  Australia,  or  anywhere 
< . h-  ‘.imply  looked  at  the  system  with  practical 

- ..;n:n..:i  — U'  ■.  t > .‘S?e  whether  there  was  any  thing  in  it  or 
!i  .t  ' »!  . .iir-i',  lie  was  liable  to  error,  but  he  endeavoured 
. T.  r.  i‘-  his  common  sense,  and  he  must  say  it 

■ lid  I.  : m !■>  liim  common  sense  to  crush  gold  and 

.lil  tic-  ncii-ri.il  as  fine  as  flour,  and  then  be  at  all 

■ ir;  ri>-  1 that  the  gold  went  away  in  the  water. 

it’i  r-c  ii-.l  t-i  the  different  pi’ocesses  which  Admiral 
.''•lavti  h 1*1  toudicd  upon,  they  were  used  for  the 
tr-  I'm.  lit  ..f  ores  containing  copper,  silver,  lead,  and  a 
\ iri-’ V ..I  •■fh-r  things,  whilst  hi.s  paper  dealt  only  with 
1-'  -d.  H-di'l  not  louclion  the  Washoe  process,  because 
\>i  IS  . ‘H.  [iti.illv  a .silver  jirocess. 


Admiral  Selwyn  s.iid  it  wa.s  available  for  gold. 

Mr  Lock  s ii.l  it  was  available  only  for  a silver  or 
.•  c-ll.  in  his  opinion 

• 1 '■  h i‘  t ii'-  1 ‘lit  t III  r pro( 


b 


■ d 


I r 
. id 

'll  « IH  1 


Admiral  Selwyn  hac 
•ss  had  been  abandoned  ir 
I ii'.  .s:iii,i.  tiling  liad  occurred  also  ii 
-iii-^*.  it.  did  not  answer.  It  answerec 
' *.  rm  iny,  but  there  was  a peculiar  combi- 
•ufi'.t.in*  .-s  whicli  made  it  answer  there 
ditli'  iilty  with  wliich  one  had  to  deal  — 
> .nditi'.ns  in  different  e-mutries.  Wha' 
ti  f-.  <1.  was  to  jioint  out  a simple  method 
ing  piov-d  by  j>ractice  to  lie  successful 
.ill  by  asH.ayiiig  the  tailings  every  hour  oi 
s-e  h'.w  min  h w.as  going  away.  That  w a: 
but  th-  cxtraordin.iry  thing  wa.s  ho  conic 
"ly  ill  .\m-ric.a  to  give  him  an  assay  of  th( 
lid  let  .H<.em  to  liim  there  were  any  a.ssayi 


•A  1 

This  w .m  Hie 
'n..  h .'irH  f- 
th-  ..nly  t.  -f 
n .t  g.  • inyi 
t uluigs.  1 1 

mad- 

Admiral  8«lwyn  s-iirl  h-  had  been  sujiorintendcnt  c 
mu..-.  ...It  there,  wh-re  it  was  done  con.stantly  over 
t W ■ ie.'iis  . and  he  ili.l  not  know  a single  decent  mill  i 
\>  e..t,  rn  .\m.  ric.i  where  it  w.as  not  done. 

Mr  Lock  s li.l  },-  r-onll  mwerget  tliom.  Many  gentle 
m-tigax-  him  ih  -ir  pr.H•.^sse,^ ; hnt  wlien  lie  a.skcd  xvhci 
th-r  n-ad  1-en  tried,  and  the  result,  and  wliat  where  tl 
..f  the  t.ailings.  h.>  never  emild  get  sueli  a.ssay 
It  W.VS  n-t  much  advantage  as,sayiug  the  ore  befoi 
tr  atmen*.  li-.-ause  the  amount  coiisi.sted  of  tliat  whic 
T. .11  got  ..„t.  .and  that  whidi  xvent  aw.iv  ; all  vou  xvaiitc 
t-.  know  wa.^  what  went  awav  ; and  if  over  five  or  .si 
r^r  nnnt.  went  away,  there  was  .sometliing  radical! 

Admiral  Solwyn  told  liim  that  tlicre  the 
only  mit  ,0  or  .SO  jior  cont..  and  that  exactly  boi 
mil  what  Skidmore.  Hnguo.  liaymond,  and  evcrybocl 
^ in  Amcnm  had  aaid.  they  did  not  get  the  gold  oi 
^ cemt.  X.,w,  in  Au.strulia,  b 

l-nc  method  which  he  had  attempted  to  de.scribe,  onl 


five  to  seven  per  cent,  was  left  in  the  tailings.  With 
regard  to  this  chloridising  process,  it  could  not  be  used 
in  every  country,  because  the  materials  might  not 
exist ; there  might  be  a want  of  fuel  and  of  salt.  In 
Australia  it  was  found  that  using  salt  was  very  good 
for  auriferous  copper  ores.  Admiral  Selwyn  told  them 
about  a wonderful  process  for  getting  gold  out  of  a 
material  which  did  not  show  gold  by  assay.  Now, 
he  happened  to  be  talking  the  other  day  to  one  of  the 
most  eminent  practical  metallurgists  who  had  treated 
thousands  of  tons  of  similar  ore,  and  in  speaking  about 
different  patents  and  new  ideas,  allusion  was  made  to 
one  of  a similar  character,  of  which  his  friend  remarked, 

‘ ‘ Ah,  yes,  that  is  a wonderful  process,  they  get  one  and 
a-half  ounces  of  gold  out  of  a ton  of  stuff',  in  which, 
by  assaying,  no  gold  could  be  found.”  He  said, 
‘ ‘ How  in  the  world  did  they  do  that ; surely  it  must 
be  a swindle.”  “No,”  said  his  friend,  “it  was 
not ; it  was  done  honestly  enough.  They  passed 
it  over  amalgamated  copper  plates,  and  these  plates 
had  been  used  not  long  before  for  some  very  rich 
material ; some  of  the  gold  from  the  rich  material  had 
stuck  on  the  plates,  and  then,  when  they  came  to  clean 
the  plates  off,  they  found  the  gold ; and,  of  course,  a 
very  small  quantity  in  an  experiment,  makes  a very 
large  quantity  per  ton,  and  thus  they  managed  to 
get  one  and  a-half  ounces  of  gold  out  of  ore  which 
contained  not  one  grain.  ’ ’ He  merely  mentioned  this  to 
show  that  you  must  not  always  believe  a thing  was  a 
wonderful  success  because  an  experimenter  two  vas 
made  with  it,  and  the  assay  turned  out  well.  It  was 
only  by  treating  many  hundreds  or  thousands  of  tons  that 
any  process  could  be  thoroughly  tested.  The  process  he- 
had  attempted  to  explain  had  been  used  for  millions  of 
tons,  and  had  proved  successful.  That  was  the  question 
with  any  process,  would  it  stand  the  test — was  it  the 
simplest  and  the  best?  With  regard  to  Mr.  Moon’s 
suggestion,  that  only  one-  screen  was  necessary,  he 
thought  that  point  had  been  already  met,  and  did  not 
require  further  notice.  Sodium  amalgam  had  been 
tried  in  Australia,  and  had  not  been  found  successful. 
There  was  a great  deal  in  it  no  doubt,  but  it  was  rather 
a ticklish  thing  to  play  with,  and  unless  you  had  better 
educated  men  than  at  present,  it  would  not  come 
much  into  use,  though  in  course  of  time  more  might  be 
done  with  it.  The  result  which  he  drew  from  the  whole 
discussion  was  that  the  subject  was  not  half  exhausted. 
What  they  wanted  in  this  country  was  a Grold  Institute, 
similar  to  the  Iron  and  Steel  Institute ; a place  at  which 
papers  could  be  read  and  discussions  take  place,  and  at 
which  every  man  who  had  an  idea  on  the  subject  could 
get  it  discussed,  and  thus  very  soon  find  out  whether 
he  was  correct  or  not.  He  believed  that  such  an  insti- 
tute would  have  that  effect,  and  gold  mining  would  take 
an  absolutely  fresh  start,  and  you  would  get  more 
capital  invested,  because  it  would  be  better  under- 
stood. As  far  as  he  was  concerned,  he  was  quite 
ready  to  hand  over  to  such  a society  all  his  books 
and  papers,  and  he  thought  he  could  say  he  had 
many  books  which  were  not  obtainable  in  England ; 
if  others  would  come  forward  and  do  the  same,  they 
might  get  up  something  really  practically  useful. 
With  regard  to  the  improved  stamps,  Mr.  Moon  did 
not  seem  to  approve  much  of  them,  but  there  he 
differed  from  him.  He  did  not  say  they  were  fit  for 
gold  mining  at  the  present  moment,  but  with  some 
alterations,  they  certainly  were  a step  in  the  right 
direction.  He  happened  to  have  some  gold  ore 
coming  over  from  Asia  Minor,  and  if  Mr.  Fisher,  Mr. 
Siioll,  or  any  other  gentleman  liked  to  have  it  to  crush 
in  their  machines,  and  let  people  come  to  see  them  at 
work  so  as  to  test  their  capabilities,  he  should  be 
very  happy  to  let  them  have  it.  In  conclusion,  he 
thanked  the  meeting  for  the  attention  they  had  given  to 
the  subject. 

The  Chairman  said  in  the  usual  course  of  things  his 
duty  would  have  been  finished,  but  Mr.  Lock  had 
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thrown  out  a proposition  -which  he  -was  sure  his  former 
colleagues  on  the  Council  -would  be  -v\dlling  to 
promote.  He  had  often  urged  on  his  old  friends  in  the 
copper  trade  to  found  a Copper  Institute,  and  -«dth  regard 
to  a Gold  and  Silver  Institute  there  could  be  no  question 
that  it  -would  be  very  valuable.  They  coidd  not  expect 
many  members  at  first,  and  there  -would  be  difiiculties 
aboiit  it,  but  if  Mr.  Lock  -would  address  a letter  to  the 
Council,  he  Avas  sure  they  -would  lend  him  assistance, 
-which  in  the  early  stages  -v\^ould  be  of  service.  They 
could  give  him  the  use  of  rooms,  and  save  preliminary 
expenses  in  various  directions.  In  that  Avay,  as  Mr. 
Trueman  Wood  had  jogged  his  memory,  many  valu- 
able institutions  during  the  last  100  years  had  been 
formed  under  the  fostering  care  of  the  Society  of  Arts, 
some  of  which  were  still  at  work,  doing  a great  deal  of 
good. 


PROCEEDINGS  OF  THE  SOCIETY. 


EIGHTH  ORDINARY  MEETING. 

Wednesday,  January  26th,  1881  ; Robert 

Rawlixsox,  C.B.,  Vice-President  of  the  Society, 
in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Cole,  Alfred  Clayton,  G4,  Portland-place,  W. 

Cook,  Henry,  Barrow-in-Fumess. 

Gibbs,  George  L.  M.,  46,  Grosvenor-street,  W. 

Green,  Herbert,  ToA’il-house,  Maidstone. 

Liardet,  John  Evehm,  4,  Breakspears-road,  Brockley. 
Littler,  R.  D.  M.,  Q.C.,  1,  Plow'den- buildings,  Temple, 
E.C. 

Lockyer,  George,  jun.,  Beaconsfield -house,  Godolphin- 
road,  W. 

Lovegrove,  James,  18,  Urswick-road,  Lower  Clapton, 
and  Town-hall,  Hackney. 

Lyte,  F.  Maxwell,  F.C.S.,  Cotford,  OakhiU-road, 
Putney. 

Payne,  Septimus,  Castle-house,  44,  Mildmay- grove, 
Mildmay-park,  X. 

Shuttleworth,  .Joseph,  Hartsholme-hall,  Lincoln,  and 
Stamp  End  Works.  Lincoln. 

Wills,  George  S.  V.,  The  Westminster  College  of 
Pharmacy. 

Wright,  Bryce  McMurdo,  F.R.G.S.,  Hesket-house,  54, 
Guildford-street,  Russell  square,  W.C. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society  : — 

Ameuney,  Antonius,  87,  Seymour -street,  Hyde-pk.,  W. 
Ball,  John  Ball,  F.RG.S.,  Carisbrooke- lodge,  St. 

John’ 8-road  East,  Putney. 

Carpmael,  Edward,  Streatham-hill. 

Clark,  Mateo,  88,  Richmond -road,  Bayswater,  W. 
Crowther,  Richard  WMliam,  18,  Cockspur- street,  S.W. 
De  Villiers,  Peter,  M.D.,  EUora- villa,  SHverhill,  St. 
Leonards-on-Sea. 

Fell,  JohnBarraclough,  TheW’'arren,  Torrington,  Devon. 
Folkard,  Henry  Tennyson,  Wigan. 

Goatling,  WTlliam  Kennedy,  8,  Gloucester -square, 
Hyde -park,  W'. 

Herring,  .John  Barnwell,  The  Grove,  Esher,  Surrey. 
Hill,  R/)bert  Martin,  117,  Leadenhall- street,  E.C, 

Klein,  Adolphe  Louis,  Burton -in -Lonsdale,  Yorkshire. 
Robinfv>n,  Robert  Alleyne,  South-lodge,  Cockermouth, 
Cumberland. 

Sawyer,  William  Phillips,  Drapers’ -hall,  Throgmorton- 
street,  E.C.  ^ ^ » o 


Smee,  Arthur  R,,  Penrhyn-lodge,  Woodberry-down,  N. 
Standfield,  John,  6,  Westminster- chambers,  S.W.,  and 
44,  Lillieshall-road,  Clapham,  S.W. 

Surtees,  Colonel  Charles  F.,  Chalcott-house,  Long 
Ditton,  Surrey. 

Tapson,  John,  M.D.,  12,  St.  German’s -place.  Black- 
heath. 

Theobald,  John  Peter,  The  Chestnut -grove,  Kingston- 
on-Thames. 

Thompson,  John,  Mayor  of  Peterborough. 

Timmis,  Illius  Augustus,  17,  Parliament-street,  S.W, 
Waterlow,  Herbert  Jameson,  1,  The  Avenue,  Brondes- 
bury,  N.W. 

Wiggins,  Rev.  William,  Spring-vale,  Tonge,  Middleton, 
Lancashire. 

Wilson,  Rev.  Charles  Thomas,  Chapmore-end,  Ware. 
Wood,  James,  26,  Cross-street,  Ryde,  Isle  of  Wight. 
Wright,  E.  G.,  330,  Commercial -road,  Landport. 

The  paper  read  was  on — 

SUGGESTIONS  FOR  PREVENTING  LONDON 
SMOKE,  AND  MAKING  IT  COMMERCIALLY 
AVAILABLE. 

By  W.  D.  Scott-Moncrieff,  C.E.,  F.R.S.S.A. 

It  is  sometimes  difficult  to  account  for  sudden 
movements  of  popular  opinion.  When  once 
they  begin,  an  element  of  momentum  seems 
to  take  the  place  of  the  previous  inertia,  and  the 
new  form  of  social  force  appears  frequently  to  be 
directly  proportionate  to  the  one  which  preceded 
it.  W^e  are  now  in  the  midst  of  one  of  these 
movements  of  opinion  that  is  not  difficult  to  ac- 
count for.  The  interest  which  at  present  attaches 
to  the  question  of  how  best  to  obtain  the  blessings 
of  an  nncontaminated  atmosphere,  has  arisen 
out  of  a state  of  things  with  regard  to  smoke 
and  fog,  that  is  recognised  as  dangerous  to 
the  whole  community.  The  work  of  relating  the 
means  to  the  end  has  commenced  in  earnest,  and 
there  is  every  likelihood  that,  before  long,  the 
public  will  be  put  in  possession  of  information  as 
to  how  the  problem  is  most  likely  to  be  solved. 

Some  apology  is,  perhaps,  necessary  on  my  part 
to  those  who  are  at  present  exerting  themselves  as 
I specialists  in  this  field  of  inquiry,  for  not  ha-ving 
laid  my  proposals  before  them  to  the  exclusion  of 
other  channels.  I am  sure,  however,  that  if  any  of 
I these  gentlemen  were  in  my  place,  they  would  have 
thought  twice  before  rejecting  so  favourable  an 
opportunity  as  the  one  which  has  been  presented 
to  me.  The  Society  of  Arts  has  already  identified 
itself  with  this  important  subject.  I trust  that 
further  facts  and  information  may  be  brought  to 
light  by  this  additional  discussion,  and  that  they 
may  prove  useful  to  the  committees  whose  praise- 
worthy efforts  are,  at  present,  being  exerted  for  the 
public  good. 

The  present  position  of  the  question  renders 
it  far  from  easy  to  know  how  best  to  deal 
with  it  before  a scientific  audience,  who  are  well 
informed.  Materials  which  were  important  con- 
tributions a few  months  ago,  have  already  been 
assimilated,  and  no  longer  lend  themselves  to  the 
further  elucidation  of  the  subject,  I trust,  there- 
fore, I may  be  permitted  to  confine  myself  to  the 
special  scheme  which  I propose,  and  I need  not 
say  with  what  pleasure  it  is  that  I do  so,  when  I 
toll  you  that,  although  it  has  occupied  my  thoughts 
for  years,  this  is  the  first  occasion  upon  which  I 
have  addressed  an  audience  on  the  subject. 
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I wi^h.  tir>t  ><i  all,  to  attempt  to  make  clear  to 
. -i  i;s  ti  f.  'A-  wmpN  what  is  the  present  aspect  of 
■ .ju’  ''i'  n a-  r.-"ar<ls  the  methods  and  apparatus 

I ’,.  i.  >nof  the  methods  maybe  arranged 

!.  !:  1 h iimiiious  coal  at  a single  opera - 

• , I . ■ XI.  .-ing  it  to  the  heat  of  the  fuel  pre- 

. . ’.V  'I.  It  is  unnecessary  to  say  that 

r:.  •;:.l  . iiihrai-cs  nearly  the  whole  of  the 

. . .r’.Mua]»li(m  of  Great  Britain,  and  a 

• ] .r  < t tho  commercial  consumption  as 

^ i intiiiLT  tlio  gas  from  a cheap  quality  of 
it  in  an  apparatus  known  as  a re- 

• i-  a-,  and  udng  it  Avithoat  the  solid  residue. 

. < aa’  itiiig  the  gas  from  the  coal  at  a com- 

• ' l iw  temperature,  adding  the  partly 

■;  i '•  'i  lu-‘  of  a previous  charge  to  the  fuel  in 

• ' • ftirn  io,-.  !in<l  passing  the  gas  through  the  burn- 

!.  I diiL-coko  as  a basis,  and  passing  gas  through 
1 as  a m<  ans  of  supporting  its  combustion, 

■ k'o  iTid  gas  having  been  obtained  from  a gas 
any. 

I 'dii  j'  fiul  from  which  a certain  proportion  of 
a-  i;  :•  i'l  .n  • xtraeted,  Avhich  is  the  special  subject 

• ’■  ].r.  s.-nt  paper. 

\-  ’.a/ards  ih<-  apparatus,  it  naturally  follows 
’ i-'iii -ation  of  methods  or  systems,  and 
■ 1 i i ir  ( \i-. cl  the  compass  of  this  paper  to 
: - .1  ••  in  any  detail.  Tt  will  be  well,  however, 

: - n..  s.iv  sometliing  of  tlio  more  familiar  ap- 
; ■ : o.  — A id.  li  are  in  every-day  use,  and  to  remind 
. I ■■  < • r;  lin  fundamental  principles  that  are 
•nn.'.n  f . tie-  xvhole  of  them.  As  you  are 
. : • d iv.  IP  . th"  cojiihustion  of  bituminous  coal 

■ ; i:j-  n tie-  e- >inl)inatiou  of  certain  gases, 

- I * ' o n.  ,11  and  oxygen  at  a high  temperature. 

■ ’iniiliar  to  you  all,  that  the  oxygen 
^ ■ - o y I ,r  this  ( nnihust if)ii  is  obtained  from  the 

‘‘  - o-P-  u,-  liv.-  in.  Ore-  neces.sary  feature  of 

' : ■ ' i ■ tie-  <-n-atifm  f)f  a draught,  Avhich  is 

'•  ■ o ■ 1.  re.  y..i;  all  ari-  aware,  by  the  action  of  a 
^ ' ‘‘  • .unm  i.f  air  in  a shaft  or  chimney.  But 
t ;■>  :-,v  ir  al.li.  ;i  < •' -ni] taiiiiie-nt  of  combustioii  is,  in 
t • “t  tliiim”-;.  a-soc-ial (-d  xvitli  a movement, 

e t - ri.y..t  th>-  air,  but  of  th(>  gaseous  elements 

• t t 1-  1.  and  if  is  alne>sf  ineone.eiv.'iblo  that  the 
Ti-  iry  ■jii:int:ti*-s  nt  "X vg«-n cut  1 1)0  obtained  with- 

- i*  f.'.-.t  . !.  ne-nt  .,f  rapid  niovement.  Th(3  ques- 
t-  '•  '■  e t->  b--  tle-:i,  whether  or  not  the  mean 

• -f  the  air  aie!  gases  necessary  to  supply 
t ;,-  • wl:-  II.  is  ( oiiipatiMe  with  the'  time  that  mu.st 
‘ - *e  ' "rder  to  obt.ain  th('  nec(>s,sary  chemical 
< unMn  ife  ?is  at  the  ]ioint  of  sufh(-ient  temper- 
V*  s,  whi-  h is  in  tie-  body  of  tlu>  fire  itself. 

N->\v  in  fie-  f-  IS.,  of  freshly  added  bituminous 
^ ] I i' - 1 on  tie-  top  of  H burning  mass,  it  is 
'I'.nt.  . • r’ain  t at  tie-  ('onditions  of  a draught  are 
in  .n<n.,f,.nt  witli  (-.iiu]ileto  condm.stion  ; and  this 
brun:s  us  to  a ronsi(ler.ation  whether  or  not  it  is 
1.  to  «'.»n.,uiue  bituinifions  coal  jicrfcctly  at  a 
Mutrle  ep„n»ti..n.  .and  leads  to  doubt  as  to  the 
p-  s..i.nity  of  using  tlu'  tirst  method  successfully  in 
!»ny  aj.prirritus.  however  ingeniously  it  may  be 
d*Ms.dfor  the  purpose.  Certiiiu  proposed  pro- 
ofs .a  sometimes  so  inconsistent  with  the 
of  invariable  natural  laws,  that  a 
cuudusion  on  the  subject  of  their  failure  has  the 


certainty  of  a complete  induction.  If  an  apparatus 
depended  upon  its  success  on  the  tendency  of 
water  to  run  up  hill,  as  in  the  case  of  many  of  our 
London  house  drains,  we  should  be  safe  to  predict 
its  failure.  The  matter,  as  regards  the  complete 
combustion  of  fuel  at  one  operation,  is  not  quite 
in  this  elementary  category,  but,  to  my  mind,  it 
is  very  near  to  being  so. 

I am  sure  many  present  will  sympathise  with  me 
in  the  great  difficulty  of  making  clear  to  others 
matters  that  do  not  contain  within  themselves  all 
the  elements  of  a complete  induction.  The  in- 
duction may  be  so  far  complete,  as  regards  oneself, 
that  the  mind  is  forced  to  a definite  conclusion, 
but  the  discrepancies  may,  nevertheless,  be  the 
very  elements  which  go  to  form  a popular  belief  in 
another  direction.  I do  not  know  of  any  better 
way  of  illustrating  my  meaning  than  referring  you 
to  several  well-known  fields  of  invention  Avhich, 
at  one  time,  seemed  to  be  altogether  open,  but 
which  have  become  gradually  closed  with  the 
advance  of  scientific  knowledge.  For  instance,  in 
the  early  days  of  steam  locomotion,  there  must  hav& 
been  many  persons  who  thought  it  presumption 
on  the  part  of  certain  engineers  to  oppose  them- 
selves to  the  principle  of  the  atmospheric  railway. 
It  must  have  appeared  to  them  that  it  was  wrong 
to  predict  the  failure  of  science  in  one  direction 
whilst  anticipating  its  triumphs  in  another.  And 
yet,  I have  no  doubt,  that  men  did  appreciate  at 
that  time  what  was  practically  a complete  induction 
intheir  own  minds,  however  difficult  it  may  have  been 
to  convey  their  arguments  conclusively  to  others. 
Now,  I do  not  know  of  any  problem,  at  first  sight, 
which  gives  a greater  promise  of  a simple  solution 
than  the  burning  of  an  ordinary  piece  of  household 
coal.  The  elements  of  combustion  not  only  seem 
available,  but,  up  to  a certain  point,  lend  them- 
selves readily  to  a partial  solution  of  the  difficulty. 
Nothing  is  more  easy  than  to  get  a fire  to  burn  in 
an  ordinary  grate,  and  nothing  is  more  difficult 
than  to  get  it  to  burn  in  such  a way  that  no  smoke 
shall  escape  up  the  chimney.  To  predict  the 
failure  of  all  appliances  for  all  time  coming  to 
attain  this  object  is,  therefore,  on  the  face  of  it,  an 
apparently  rash  anticipation,  and  yet  there  is 
nothing  in  the  scientific  aspect  of  the  problem  that 
suggests  any  other  conclusion  to  my  mind.  I am 
not  so  much  inclined  to  this  opinion  because  of 
arguments  that  present  themselves  readily  as  the 
result  of  experiments  on  a small  scale,  but  more 
from  those  which  may  be  gathered  from  the 
experience  of  persons  engaged  in  the  consumption 
of  fuel  on  a large  scale,  where  the  opportunities 
for  carrying  out  complete  combustion  are  excep- 
tionably  favourable. 

Taking  the  iron  trade  as  a typical  example,  I 
may  say  that  all  experience  in  the  direction  of 
cleanliness  and  economy  is  tending  rapidly  towards 
a^  total  abandonment  of  the  attempt  to  burn 
bituminous  coal  at  one  operation.  The  appliance 
which  perhaps  presents  the  greatest  exception  to 
this  rule  is  the  blast  furnace.  The  vast  scale  upon 
which  the  consumption  of  fuel  is  carried  on  in  this 
apparatus,  would  of  itself  place  it  in  an  exceptional 
position  as  affording  peculiar  facilities  for  obtain- 
ing an  intense  and  constant  temperature.  Even 
here,  however,  the  operation  is  becoming,  to  a 
.great  extent,  divided,  and  tbe  utilisation  of  the 
waste  gases  for  heating  the  air  stoves  is  of  itself  a 
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proof  that,  even  with  all  its  peculiar  advantages, 
the  hot  blast  is  unable  to  carry  out  complete  com- 
bustion at  one  operation. 

Here  is  an  illustration  of  a blast  furnace  of  a not 
very  improved  or  modern  type,  but  which  is 
sufficient  to  show  the  immense  advantage  the 
apparatus  has  over  anything  that  one  can  conceive 
of  in  our  present  state  of  knowledge  in  respect  of 
a domestic  appliance.  The  temperature  is  not  only 
intense  enough  to  melt  iron,  but  it  is  maintained 
from  one  month’s  end  to  another  with  the  skill 
and  assiduity  of  trained  workmen.  The  air  is  not 
only  introduced  in  immense  volumes  by  means  of 
powerful  blowing-engines,  but  is  heated  to  a high 
temperature  before  it  reaches  the  fuel.  The  artist 
has,  I think,  somewhat  exaggerated  the  volumes 
of  smoke  escaping  from  the  mouth  of  the  furnace, 
but  its  presence  at  least  shows  he  was  conscious  of 
its  existence.  Xow,  as  a matter  of  economy,  these 
waste  gases  are  utilised  in  the  modem  practice  of 
iron  smelting,  but  if  they  exist  at  all  under  con- 
ditions so  favourable  to  complete  combustion,  what 
shall  we  say  of  appliances  that  burn  a few  pounds 
of  coal  at  a time  under  the  charge  of  an  over- 
worked housemaid  ? I am  not  speaking  now  of 
perfect  combustion,  but  only  of  that  fair  amount 
which  is  consistent  with  a smokeless  chimney. 

As  regards  other  departments  of  the  iron  in- 
dustry’, the  attempt  to  consume  bituminous  coal  at 
a single  operation  is  being  altogether  abandoned. 
The  labours  of  Dr.  Siemens,  as  embodied  in  his 
regenerative  furnace,  have  gone  far  to  bring  about 
a change  in  the  direction  of  scientific  principles, 
and  Mr.  Price’s  furnaces,  as  now  used  at  Woolwich 
Arsenal,  are  also  an  illustration  of  improvement 
that  has  taken  place  in  the  same  direction.  I shall 
have  occasion  to  speak  of  these  appliances  presently. 
Xow,  without  saying  that  arguments  drawn  from 
such  channels  are  altogether  conclusive,  I must  say 
that,  along  with  other  considerations,  they  go  far 
towards  the  formation  of  an  opinion  that  in  cases 
where  the  scale  of  the  consumption  is  smaller, 
success  will  be  still  more  impossible  of  attain- 
ment. As  regards  the  scale  of  appliances  that 
come  under  the  head  of  domestic  apparatus, 
I believe  that  the  problem  of  consuming  ordinary 
bituminous  coal  at  one  operation  will  ultimately 
be  abandoned  altogether,  but  it  is  beyond  ail 
likelihood  that  it  will  ever  be  satisfactorily  solved. 
A few  years  ago,  this  opinion  would  have  been 
looked  upon  as  unreasonable.  I have  long  been 
convinced  that  it  is  a sound  one,  and  this 
belief  is  supported,  not  only  by  several  eminent 
authorities,  among  whom  I may  number  Dr. 
Siemens,  but  also  by  the  whole  tendency  of  the 
practical  improvements  which  have  been  carried 
out  in  our  great  national  industries.  I believe  it 
is  capable  of  a theoretical  proof  ; but  even  if  this 
were  wanting,  I think  I am  justified  in  pointing 
to  the  present  condition  of  our  large  towns  as  a 
demonstration  of  the  failure  of  existingappliances. 
When  the  vast  amount  of  invention  which  has 
been  expended  upon  the  problem  of  the  complete 
combustion  of  bituminous  coal  at  one  operation 
is  taken  into  account,  and  when  it  is  considered 
that  not  one  appliance  has  ever  been  altogether 
successful,  I think  there  is  a strong  prima  facie 
case  made  out  against  the  practicability  of  the 
proposal.  If  I may  be  allowed  to  put  the  argument 
as  near  as  possible  in  the  form  of  a syllogism,  with 


regard  to  domestic  hearths,  I might  say  all  bitu- 
minous coal  requires  a high  temperature  steadily 
maintained  for  its  complete  combustion.  Domestic 
fires  are  incapable  of  producing  a high  temperature 
steadily  maintained,  therefore  domestic  fires  are 
unfit  for  the  complete  combustion  of  bituminous 
coal.  To  hold  an  opposite  opinion  with  regard  to 
the  element  of  temperature  is  inconsistent  with  the 
facts,  and  to  insist  on  the  high  temperature  being 
continually  maintained  is  to  deprive  every  citizen 
of  his  right  to  allow  his  fire  to  go  down  when 
the  heat  he  obtains  from  it  has  become  exces- 
sive. I might  quote  many  authorities  in  sup- 
port of  these  opinions.  Even  in  the  case  of 
steam-boilers,  where  skilled  labour  is  available, 
and  where  a high  temperature,  evenly  main- 
tained, is  an  important  point,  Dr.  Angus  Smith 
shows  clearly  that  it  is  heat  that  is  required  for 
the  complete  combustion  of  the  fuel,  and  that  the 
supply  of  air  in  sufficient  quantities  is  compara- 
tively easy.  I will  suppose  the  case  of  an  abso- 
lutely perfect  domestic  appliance  for  the  combus- 
tion of  bituminous  coal,  and  I will  ask  the  inventor 
of  it  where  the  heat  has  to  come  from  that  is 
essential  to  the  process,  when  the  fire  has  been 
allowed  to  go  almost  out,  and  the  housemaid  adds 
fresh  fuel. 

So  far,  I have  tried  to  put  the  matter  before 
you  as  regards  temperature,  but  a moment’s 
consideration  of  the  actual  process  of  combustion 
will,  I think,  make  it  equally  impossible  to  escape 
from  the  conclusion  to  which  I have  come,  even 
as  regards  the  supply  of  air  itself.  Burning 
coals  ^depend  for  their  incandescence  upon  the 
passage  of  air  among  their  exposed  surfaces. 
In  an  open  brazier,  it  may  pass  in  from  all  sides, 
and  underneath  as  well.  So  far  this  is  a most 
favourable  condition,  but  as  it  passes  through, 
the  burning  mass  the  oxygen  is  consumed,  and  it 
is  impossible  to  insure  that  the  air  does  not  reach 
some  parts  of  the  fuel  in  an  exhausted  state.  I 
have  here  a simple  illustration  of  my  meaning. 
This  common  paraffin  lamp  is  so  arranged  that  a 
current  of  air  passes  in  close  contact  with  the 
flame  from  the  wick,  and  the  oxygen  is  consumed 
in  its  passage.  I will  now  suppose  that  this  piece 
of  bituminous  coal,  which  I place  over  the  top  of 
the  funnel,  holds  an  analogous  place  to  that  which 
it  might  assume  in  the  most  ingeniously  con- 
structed stove  imaginable,  that  is  to  say,  some 
point  at  which  the  air,  which  has  already  passed 
through  the  fire,  reaches  it  exhausted  of  ita 
oxygen.  The  temperature  of  the  lamp  flame  is 
sufficient  to  produce  an  escape  of  gas,  and  upon 
passing  my  hand  over  the  funnel  this  is 
proved  by  the  pungent  smell  of  the  gaseous  pro- 
ducts. Xow  you  will  find,  that  although  the  gas 
is  escaping,  the  conditions  are  altogether  incon- 
sistent with  combustion  of  any  kind  whatever. 
Upon  striking  a match,  and  bringing  it  near  the 
top  of  the  funnel,  you  will  see  that  it  is  instantly 
extinguished.  I now  take  a piece  of  smokeless 
fuel,  and  place  it  over  the  funnel,  instead  of  the 
piece  of  coal.  It  goes  without  saying  that 
although  there  is  no  more  chance  of  combustion 
in  the  one  case  than  there  is  in  the  other,  still  no 
smoke  escapes,  and,  as  far  as  the  atmosphere  is 
concerned,  no  harm  is  done. 

I might  multiply  arguments  indefinitely;  but 
as  time  is  of  importance,  I must  ask  even  the  un- 
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} • ! ■ v.ii"’  t ' iiiy  Cl Hicliisioiis  in  tliG  ni6an- 

• ...  mm.j.Iv  I i,  lint  I Hit  that  if  they  are  rigM,  the 

1 i.-i  . : ■.  i ■...tin-  li.imr-tic  hearths  to  the  complete 
r.  i.i.linarv  hituiiiinous  coal  may  be 

••  1 at  on.-.-  all'll  for  ever.  If  smoke  were 
• ..Ml  -a"!  ^ that  burst  into  flame  at  a low 
t.  . i-M.  wli.  ii  flicv  escape  into  the  air,  there 
, . , !,:incc'of  obtaining  a satisfactory 

r,  - tl..  I a t that  it  does  not  ignite,  even 
i.  ' V.  a.  rd-liot  picce  of  iron,  shows  how 
: • . • b.  viaid  the  capacities  of  an  ordinary 

. . iv  .,.,,Tifial  to  its  perfect  consumption.  I 

: ...  !..  I lie  of  the  gases  contamed  in  ordinary 
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No-.c.  sriin.'*  of  these  gases  combine  with  oxygen 
’..a  i:  nj..ro  slowly  than  others,  so  that  some  of 
ti..  a.  in  tlio  a so  of  an  apparatus  depending  upon 
;•  ..  i-lit  and  I know  of  none  in  the  nature  of  a 
•;  appli.incc  that  does  not  depend  upon  a 

. would  1)0  half  Way  up  the  chimney  be- 
( t;i.  I mibiiiation  was  complete. 

I:'  tin  sc  conclusions  are  right,  an  immense 
.11. . ’ of  ground  is  cleared  as  regards  the  solu- 

^1  : ■ f ti.c  ],roblciu,  because  the  knowledge  of 

V. ! .»  V id  l.c  succcssfid  is,  in  nine  cases  out  of  ten, 
.r’.*,.  i -1*  l.y  discovering  what  cannot  be  success- 
: nat  lire  of  things.  The  conclusion  means, 

i'  ‘ ’ .ids,  f-itlicr  that  the  use  of  ordinary 

i s*’  !..:  . I ' d must  lie  abandoned  altogether,  or 

tiia*  - .1!..  ap|.  iiatus  must  be  devised  for  domestic 
} .r;  o siiiiilar.  on  a small  scale,  to  those  which 
i.i-cii  lat’.iduc.  d in  our  great  industries,  more 
* : •.i'%  fh-.sc  in  tin-  iron  trade,  to  which  I have 

air.  I 1\  r.  f<  rr-  !.  'Fliis  brings  us  to  sjieak  of  the 
i d and  tiiir-.l  methods,  and  I shall  do  so  in  as 
f. -.1,  v...r.!.  as  [.o‘  dtlc.  I do  not  see  how  these  Can 
j.  c c.tdv  }..  c irn.  d out.  for  flic  simjde  reason  that 
o*;  the  l.ar-*'  ‘■call-  tilled  l.abour  and  the  means  of 
I I luif  .iiiiin-  a con  tant  high  1 cmjieratiin' are  essen- 
fii’.  f.-atur.  H . f i .iiiijih  ti  combustion,  and  neither 
I vn  ] o^mMy  be  pii  -i-nt  witli  any  certainty  in  the 
< v«.-  ■;  .i..ni‘-sfic  tir.s.  I )r.  Siemens  lias  hit  upon 
an  n;g.  nn  us  ].lan.  by  whi' h he  makes  use  of  the 
■ - rat  i.  .n  of  ^nas.  . .mpanii  s to sc]);irat(‘tlie operation 
■ iiibtiivt c ri , it  iii.iy  be,  miles  ,*iway  from  the 
p ..f  domc8tic  u'-e.  'I'his  is  tin*  fourth  method 
I r-  f<  rr.  "1  to.  Jly  burning  cokc’  with  gas  flames 
} urnu.g  thron-li  it.  b,.<  avoiils  the  difficulties  of 
«.  j ar  itn  iji  .as  i ■ -ards  t he  ronsu!in*r,  ,'ind  carries  out 
K-ntific  ‘.ystejii  of  combustion  fit  tlic  same  time. 
I ] - >s*  , le-wv.  r.  insti  .ad  of  this,  to  use  a modi- 

bu'd  I • .n.btn.n  of  bituminous  coal,  and  I will  try 
t.a  show  the  adv.intages  of  doing  so.  It  might  be 
pnouimjit ji'u  on  my  ]>art  to  .say  that  I am  the  dis- 
roTi-rer  of  tiiis  sort  of  fuel,  but  I may  say  that,  so 
inT  as  I know,  I am  the  first  to  bring  it  into  public 
notio*'. 

I irst,  I luay  say  that,  with  regard  to  anthracite 
cwtl.  it  the  pniu'iple  of  smokf'less  fuel  is  once 
wcognis«xi  and  enforced,  the  stone  coal  will  flght 


its  way,  and  be  of  great  service,  not  only  as  a 
hea  ting  agent,  but  as  a wholesome  source  of  com- 
petition as  well.  It  is  as  a means  of  saving  our 
smoke  and  improving  our  light  that  I propose  the 
fifth  method,  and  I shall  go  on  to  describe  it. 

About  ten  years  ago  I made  a series  of  experi- 
ments upon  the  separation  of  the  process  of  com- 
bustion which  led  me  to  think  very  highly  of  the 
class  of  fuel  to  which  I refer.  I placed  a small 
D retort  in  a common  Cornish  steam  boiler,  and  by 
lowering  the  position  of  the  fire  bars,  arranged  an 
apparatus  for  the  distillation  of  gas  from  the  fuel 
in  ordinary  use,  and  after  some  time  had  elapsed, 

I discharged  the  gaseous  contents  of  the  retort  into 
the  furnace.  In  this  way  I secured  practically 
complete  combustion  by  a separation  of  the  fuel 
into  its  constituent  parts  of  solid  carbon  and 
hydro-carbon  products.  The  semi-coke  that  re- 
sulted from  this  short  distillation  was  practically 
smokeless,  and  I have  since  discovered  that 
by  treating  it  with  water  when  hot,  as  in  the  case 
of  coke,  renders  it  still  more  smokeless.  So  far  as 
I am  aware,  it  is  the  most  perfect  fuel  imaginable, 
as  it  has  all  the  cheerfulness  of  ordinary  coal,  with 
none  of  the  disadvantages  arising  from  the  crea- 
tion of  smoke. 

I must  now  ask  you  to  turn  your  attention  to 
the  present  condition  of  London  as  regards  its 
fuel,  and  to  make  an  effort  to  realise  how  matters 
actually  stand.  Leaving  out  of  question  the  coke 
which  is  consumed  by  the  public,  I want  you  to 
realise  the  fact  that  there  are  about  four  million  tons 
of  coal  consumed  in  London  every  year.  You  may 
conceive  of  this  more  readily,  as  a solid  cube, 
with  a base  of  about  200  yards,  built  square 
upon  all  sides,  to  the  height  of  the  cross  on 
St.  Paul’s  Cathedral.  This  is  wffiat  is  burned 
for  the  purpose  of  obtaining  heat,  in  addition 
to  the  surplus  coke  sold  by  the  gas  companies. 
Bearing  this  in  mind,  I must  now  ask  you  to  try 
to  realise  another  quantity — viz.,  about  2,000,000 
tons — used  for  the  purpose  of  obtaining  light. 
This  would  be  represented  by  a cube  about  140 
yards  at  the  base,  built  up  to  a height  of  430  feet. 
All  this  vast  quantity  is  passed  through  retorts, 
and,  after  a large  amount  of  bad  gas  has  been  ex- 
tracted from  it,  it  is  converted  into  cinders  called 
coke.  Now,  it  has  entirely  escaped  observation 
that  the  gigantic  appliances  necessary  for  treating 
the  one  heap  of  coals  on  a long  extraction,  with 
bad  results,  is  capable  of  extracting  a small 
quantity  from  both  heaps  of  coals  on  a short 
extraction,  with  good  results  both  as  regards  gas 
and  fuel.  The  fuel  would  be  similar  to  that  which 
resulted  from  the  experiments  I have  referred  to, 
the  illuminating  power  of  London  gas  would  be 
approximately  doubled,  and  the  aniline  dyes  and 
ammonia,  and  other  products  of  the  process  of 
distillation,  must  he  doubled  as  well. 

To  those  who  may  be  ready  to  exclaim  against 
the  vast  capital  which  will  be  required  to  carry 
out  this  operation,  I will  now  show  you  how  it 
is  that  no  additional  plant  is  necessary  in  order  to 
obtain  this  result.  We  will  begin  by  a familiar 
illustration.  Supposing  one  of  the  smaller  gas 
companies  were  to  begin  to-morrow  to  advertise 
and  sell  coal  from  which  only  3,000  cubic  feet  of 
gas  had  been  extracted  per  ton.  The  fuel  must  be 
cheap  to  the  consumer  at  23s.  per  ton,  and  thus, 
to  start  with,  the  company  would  recoup  its  outlay 
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for  coal,  which  we  will  suppose  cost  them  on  an 
average  about  16s.  per  ton.  But,  in  order  to  keep 
up  its  normal  production  of  gas,  so  soon  as  a retort 
was  discharged,  it  would  simply  need  to  be  charged 
again.  In  this  manner  gas  would  be  coming  away 
from  the  retort  all  daylong,  just  as  formerly,  with 
a slight  loss  of  time  to  be  allowed  for  the  addi- 
tional frequency  of  the  charging.  As,  however, 
the  gas  under  the  proposed  arrangement  comes  off 
much  more  rapidly  than  under  the  existing  system. 
The  supply  at  the  end  of  the  24  hours  would  be  in 
excess  of  that  which  is  obtained  from  the  long 
extraction,  and  in  this  way  less  and  not  more  plant 
would  be  necessary  to  give  the  same  quantity  in  a 
given  time.  But  instead  of  bad  12-candle  gas,  they 
would  have  20  or  24-candle  gas  to  dispose  of,  with 
double  the  quantity  of  bye-products  to  the  good  in 
addition.  What  applies  to  the  case  of  one  small 
company  would  of  course  apply  equally  to  the 
whole  combined. 

I have  already  trespassed  on  your  time  at  con- 
siderable length,  but  as  there  are  no  doubt  many  j 
here  ])resent  who  prefer  an  ounce  of  practice  | 
to  a hundredweight  of  theory,  I think  it  well  j 
to  tell  you  that  my  scheme  has  already  been 
carried  out  at  Woolwich  Arsenal  when  all  other 
methods  had  failed  to  supply  the  establishment  with 
sufficient  light.  When  I say  my  scheme,  I say  so  with 
an  important  limitation  in  this  particular  case, 
because  when  I went  to  explain  the  proposal  to  j 
Mr.  Wallace,  who  is  one  of  the  most  scientific  gas 
managers  in  the  kingdom,  I found  he  had  already 
been  in  the  habit  of  adopting  it.  Curiously 
enough,  however,  he  had  never  generalised  from 
the  facts,  and  until  I pointed  out  the  wide  applica- 
tions of  which  it  was  capable,  had  not  thought  of 
it  as  a means  of  utilising  the  smoke  of  our  great 
cities.  During  the  long  winter  evenings,  the  avail- 
able plant  at  the  Arsenal  frequently  falls  short  of 
the  demands  that  are  made  upon  it.  Under 
ordinary  conditions,  the  supply  of  IG-candle  gas  is 
just  sufficient  for  the  purpose  of  supplying?  light, 
and  if  we  take  quantity  of  this  to  be,  say,  100  cubic 
feet  per  uriit  of  time,  then  if  20-candle  gas  were 
substituted,  the  quantity  of  light  would  be  increased 
proportionately,  that  is  to  say  from  100  to  125,  in 
terms  of  a photometric  measurement.  Now,  not  only 
is  this  result  obtained,  as  regards  the  quality  of  the 
gas,  by  simply  removing  one  charge  of  coals  at  the 
end  of  four  hours  and  substituting  a fresh  one, 
but  larger  quantities  of  the  better  gas  are  obtained, 
and  that  for  two  reasons.  First  of  all,  the  gas 
comes  off  in  greater  quantities  per  unit  of  time  on 
an  average  short  extraction  than  on  an  average 
long  one  ; and  the  fuel  used  for  heating  the  retorts 
being  ^eatly  superior  to  ordinary  coke,  assists  the 
operation  still  further.  In  this  way,  then,  the 
superiority  of  the  short  extraction  is  proved  in  all 
directions.  I have  here  a few  specimens  of  the 
fuel.  Xo.  1 represents  an  extraction  of  3,000 
cubic  feet  per  ton  ; and  if  it  were  used  in 
London,  this  city  would  be  rendered  practically 
smokeless.  I must  explain,  however,  that 
an  experimental  retort  does  not  give  a fair  speci- 
men of  the  fuel.  Measurement  by  the  meter 
is  the  only  method  of  guessing  at  the  amount  of 
extraction  ; but  this  is  by  no  means  a satisfactory 
tf*st  of  the  equable  character  of  the  distillation. 
That  is  to  say,  that  the  l.V  cubic  feet  of  gas  which 
may  come  away  from  1 lb.  of  coal  in  an  experi- 


mental retort,  although  a satisfactory  test  of  the 
extraction  being  at  the  rate  of  about  3,000  cubic 
per  ton,  may,  nevertheless,  have  come  to  a great 
extent  from  the  outer  surface  of  the  sample, 
leaving  the  interior  both  bituminous  and  smoky. 
In  an  ordinary  extraction  on  the  large  scale,  the 
fuel  may  be  taken  as  smokeless,  and  in  every  way 
suitable  for  domestic  consumption. 

Perhaps,  the  most  pleasant  way  to  conclude 
this  paper  would  be  to  draw  a picture  of  the  pre- 
sent state  of  London  overcast,  filthy,  given  to 
fogs,  grievous  to  breathe  in,  with  the  London  of 
the  future,  clear  as  the  tops  of  the  Surrey  hills,  if 
the  fuel  I have  been  describing  were  in  universal 
i use.  I must  ask  you  instead,  however,  to  follow 
I me  through  a few  figures  which  explain  the 
financial  bearing  of  my  scheme  upon  the  com- 
munity generally. 

First,  then,  as  regards  capital  expenditure,  I 
propose  to  take  advantage  of  the  existing  plant  of 
the  gas  companies.  I find  they  are  amply 
sufficient  for  the  purpose. 

Instead  of  taking  10,000  cubic  feet  of  gas  per 
ton  from  the  coal,  I propose  to  take  3,333  cubic 
feet,  and  to  pass  three  times  the  quantity  through 
the  retorts,  or  any  other  proportion  that  may  be 
found  most  convenient.  The  result  of  doing  so  is 
startling. 

The  companies  will  have  double  the  quantity  of 
by-products  they  have  at  present  in  the  shape  of 
tar  and  ammoniacal  liquids  ; the  community  will 
have  24-candle  gas  instead  of  16-candle  gas;  the 
fuel  resulting  from  the  process  will  light  readily,  and 
it  wall  make  a cheerful  fire  that  gives  out  20  per 
cent,  more  heat  than  common  coal ; London  would 
become  a smokeless  city. 

In  dealing  with  the  figures,  I shall  take  them 
roughly,  but  in  such  a way  that  by  including  a 
few  outlying  corporations  they  could  be  made 
absolutely  correct. 

I take  the  total  annual  consumption  of  coal  in 
London  to  be  6,000,000  tons.  Of  this  I take 
2,000,000  tons  to  be  the  annual  consumption  of  the 
gas  companies.  The  total  quantity  of  fuel  used 
for  general  purposes  I take  to  be  4,000,000  tons 
of  coal  and  1,000,000  of  coke  sold  by  the  gas  com- 
panies. 

We  shall  now  see  what  would  be  the  result  if  we 
treat  the  whole  of  the  6,000,000  tons  in  the  retorts 
on  an  extraction  of  less  than  three  hours,  instead 
of  the  six  hours  at  present  prevailing. 

The  total  quantity  of  16-candle  gas  consumed  in 
London  may  be  taken  at  2,000,000,000  cubic  feet. 
This  would  be  at  the  rate  of  3,333  cubic  feet  per 
ton  upon  6,000,000  tons,  the  total  quantity  of  coal 
consumed  in  London.  The  residual  smokeless  fuel 
would  amount  to  5,100,000  tons.  Of  this  1,000,000 
tons  would  be  required  for  the  extraction  of 
the  gas,  leaving  4,100,000  available  for  the  general 
uses  of  the  community.  This  has  to  be  compared 
with  the  4,000,000  tons  of  coal  and  the  1,000,000 
tons  of  coke  already  referred  to  as  consumed  at 
present.  Xow,  the  smokeless  fuel  which  results 
from  an  extraction  of  3,333  cubic  feet  of  gas  per 
ton  has  a heating  capacity  fully  20  per  cent, 
greater  than  common  coal,  and  10  per  cent, 
greater  than  coke.  This  gives  us  the  exact  equiva- 
lents of  the  5,000,000  tons  of  fuel  at  present  in 
use. 

So  far  the  account,  as  regards  the  fuel  available 
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than  the  coal  at  present  in  use,  London  would  be- 
come a smokeless  city,  and  all  that  would  fall  to- 
be  deducted  from  the  sum  of  £2,120,000  per  annum 
would  be  confined  to  a few  items,  such  as  the  cost 
of  additional  workmen  employed  in  charging  the 
retorts,  interest  upon  additional  capital  re-quired  f oir 
transit  appliances,  and  the  terms  to  be  made  with 
the  gas  companies  for  carrying  out  the  scheme. 

I have  much  pleasure  in  acknowledging  the  help 
I have  received  from  Mr.  Wallace,  the  gas  manager 
at  Woolwich  Arsenal,  and  the  valuable  informa- 
tion obtained  from  Mr.  Field’s  tabulated  accounts 
of  the  London  gas  companies.  So  far  as  I am 
aware,  my  contributions  to  the  Builder  and  else- 
where are  the  only  writing  on  the  subject  of  my 
proposal  that  has  ever  been  made  public.  I should 
say,  in  conclusion,  that  I have  no  pecuniary  interest 
whatever  in  the  scheme  I propose. 


DISCUSSION. 


The  Chairman  said  the  lecturer  had  exj)lained  that 
to  consume  smoke  was  a very  difficult  j)rocess,  but,  in 
fact,  as  far  as  he  understood  the  j)roblem,  the  only 
real  remedy  was  to  prevent  it  from  coming  into  existence. 
Smoke  consisted  principally  of  carbon,  and  required  a 
large  proportion  of  oxygen  to  be  combined  with 
it,  and  time  could  not  be  obtained  in  a furnace 
or  in  the  fine.  They  knew  that  the  most  perfect  gim- 
powder  manufactured  and  exploded  in  the  most  perfect 
way  possible,  was  never  wholly  consumed,  but  that 
portions  of  the  grains — sometimes  very  large  portions — 
were  driven  out  unconsumed.  That  showed  the  diffi- 
culty of  getting  carbon  into  combination  with  a sufficient' 
quantity  of  oxygen  to  produce  full  combustion.  The 
reader  of  the  paper  spoke  of  Dr.  Siemens  having  proposed 
a mode  of  extracting  a species  of  crude  gas  from  the 
poorer  classes  of  coal,  but  that  it  was  not  intended  to  be 
applicable  for  general  purposes.  That,  however,  was- 
a mistake,  as  Dr.  Siemens  did  intend  to  supply  his 
gas  for  all  heating  purposes  to  town  communities, 
and  a Bill  was  prepared  and  taken  into  Parhament  for 
Birmingham  for  that  purpose.  It  was  to  be  cheap^ 
and  distributed  as  ordinary  gas  was,  for  only 
purposes  for  which  heat  was  required.  He  had  also 
spoken  of  16-candle  gas  being  3s.  6d.  per  1,000  feet  in 
London,  but  the  companies  in  London  were  going  to 
charge  3s. ; one  on  the  Southern  side  charged  2s.  lOd.  ; 
the  large  Becton  Company  was  charging  3s.  3d.,  and 
would,  no  doubt,  shortly  reduce  it  to  3s.  There  had 
been  many  complaints  during  the  present  frost,  which 
affected  the  gas  in  many  ways.  It  reduced  its  volume 
by  condensation  to  the  extent  of  5 per  cent.,  and 
froze  the  taps  and  pipes  serving  it ; the  result  being  that 
at  the  London  Company  Board  meeting  that  day,  they 
had  about  2,000  complaints  of  want  of  proper  supply 
during  last  week.  The  amount  of  coal  .said  to  be 
annually  required  for  London  was  four  million  tons, 
which  would  impoverish  more  than  1,000  acres  of  mine 
three  feet  in  depth.  If,  therefore,  they  could  in  a.ny 
way  diminish  the  enormous  and  disgraceful  waste  of 
fuel  going  on  in  this  country,  they  would  be  doing  a 
great  national  good.  They  were  now  using  about  110 
million  tons  of  coal  per  annum,  about  100  milhons 
being  used  in  this  country,  and  10  milhons  being  ex- 
ported; and  it  was  of  the  highest  importance  not  to 
go  on  exhausting  our  coal-fields  at  the  present  rapid 
rate.  Last  evening  he  spent  in  company  with  a very 
eminent  chemist  who  had  studied  this  question,  Dr. 
j Robert  Angus-Smith,  being  chief  inspector  under  the 
I Alkali  Act,  and  he  had  kindly  written  him  a letter, 
which  he  would  ask  the  Secretary  to  read.  He  would 
then  can  on  the  meeting  to  discuss  the  paper  ; and  he 
j asked  them  to  keep  as  nearly  a.s  possible  to  the  subject. 
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The  follo’wing  letters  were  read  by  the  Secretary  : — 

Local  GrOvemment  Board,  Whitehall, 
26th  January,  ISSl. 

;My  Deae  ITr.  Eawlln'SOX, — I feel  sure  that  you 
will  hare  an  interesting  jjaper  from  Mr.  Scott-Moncrieff 
this  evening,  but  it  will  do  no  harm  to  send  you  some 
lines,  by  no  means  in  opposition,  but  with  the  belief 
that  the  subject  must  be  viewed  in  many  ways.  In  my 
report  of  proceedings,  under  the  Alkali  Act  for  1878. 
I mention  a jdan,  actually  in  use  in  Besseges,  in  the 
south  of  France,  of  making  coke  by  distilling  the  coal, 
and  sa\-ing  all  the  products  of  distillation.  I got  the 
full  account,  and  have  had  it  translated  and  published. 
It  is  said  that  the  coke  is  better  than  by  air  treatment, 
although  some  people  deny  this.  Now,  I show  that  if 
we  treated  the  15  million  tons  of  coal  now  used  for 
coke  in  this  way,  we  should  have  a saving  of  3^ 
million  pounds  direct,  but  the  sulphate  of  ammonia, 
if  used  as  manure,  would  add  eight  million  pounds 
worth  of  food  to  the  produce  of  the  land.  If, 
however,  we  treated  all  the  coal  in  the  same  way,  we 
should  add  about  50  million  pounds  worth  of  bread 
stuffs,  and  might  begin  to  export.  The  calculation 
of  the  amount  of  food  is  made  from  results  ob- 
tained by  Messrs.  Gilbert  and  Lawes,  the  greatest  of 
all  authorities,  and  is  confirmed  by  letters  from 
them.  The  value  of  the  tar  is  sejiarate  from  that.  Part 
of  this  must  be  done.  Is  any  work  more  important  ? 
It  treats  of  a revenue  in  amount  fit  for  all  the  purjioses 
of  a great  nation.  The  sulphur  itself  would  be  of  great 
value,  instead  of  poisoning  us  in  fogs,  and  hurting  las 
at  all  times,  as  much  of  it  would  be  commercially 
available.  I am  trj'ing  to  stir  up  some  people  interested 
in  coke- making.  I should  like  to  see  Mr.  Scott- 
Moncrieff’s  plan  tried  where  coke  is  not  wanted,  and, 
indeed,  we  ought  to  try  every  good  plan.  — I am, 
yours,  sincerely,  R.  Axous  Smith. 

Robert  Rawlinson,  Esq.,  C.B. 

The  description  of  the  Besseges  plan,  referred  to,  is 
in  a Blue-book.  Alkali  Act  Report,  presented  to 
Parliament,  1879.* 


London  Gaslight  Company,  Works,  Nine-olms,  S.W'., 
25th  Jannarj’,  1881. 

My  Dear  Sir, — We  used  155,468  tons  of  coal  last  year. 
One  ton  yields  ten  gallons  of  tar ; one  ton  yields,  say, 
twenty-five  gallons  of  ammoniacal  liquor.  Our  tar  last 
year  was  worth  £17,814  ; liquor  about  £14,000.  I drew 
a retort  or  two  some  days  ago,  after  the  charge  had  been 
in  two  hours.  Found  it  very  difficult  to  draw,  the  soft 
coke  breaking  up  before  the  rake  ; the  smoke,  in  draw- 
ing, was  a nui.sance.  The  coke  was  very  friable,  was 
difficult  to  quench,  and  would  be  little  more  than  dust 
after  once  or  twice  handling.  Moreover,  to  carbonise 
coal  to  that  extent  only  would  require  a much  larger 
quantity  of  fuel  than  is  ordinarily  used.  I regret  very 
much  that  I cannot  be  at  John-street  to-night. — Yours 
very  truly,  Robert  Morton. 

Robert  Rawlinson,  Esq. 


Mr.  Haughton  wished  to  put  two  questions  which 
appeared  to  him  of  some  importance,  and  which  he  had 
not  sufficient  scientific  knowledge  to  answer  for  himself . 
If  he  had  followed  Mr.  Moncrieff  aright,  the  fuel  which 
he  proposed  was  jjractically  identical  with  that  which 
many  years  ago  was  universally  used  in  locomotive  en- 
j^nes,  before  railway  companies  felt  themselves  at 
liberty  to  pollute  the  atmosphere.  He  remembered, 
when  a boy,  asking  what  they  did  with  the  gas,  when 
he  was  told  it  would  not  pay  to  collect  it.  'V^ether 


• Alkali  Acts,  186.3  and  1874.  Fourteenth  and  Fifteenth  Annual 
Reports  o-f  the  In.spection  of  the  iyoceedings  during  the  vear.s 
1877  and  1878,  Eyre  and  Hpottiawoode.  Price  2g.  2d,  “ Manu- 
facture of  Coke  at  Besseges,”  p,  4S- 


that  was  correct  or  not  of  course  he  could  not  say,  but 
he  did  know  that  almost  every  railway  company  in 
England  and  France  had  abandoned  the  use  of  coke, 
and  he  always  understood  that  they  did  so  because  it 
did  not  pay  to  use  it ; and  many  of  the  coke  ovens  bjr 
the  sides  of  railways  had  been  pulled  down.  He  should 
like  to  know  the  precise  cause  of  this  abolition,  because 
this  was  an  experiment  on  a very  large  scale,  carried  on 
for  a long  time.  The  other  question  was  with  regard 
to  the  quality  of  the  gas  made.  It  appeared  to  him  that^ 
not  perhaps  immediately,  but  in  the  not  distant  future,, 
the  greater  part  of  the  gas  consumed  in  this  country 
would  be  of  a lower  illuminating  power,  but  giving  more 
heat,  than  that  now  in  use  ; and  they  must  look  to  th& 
electric  light  in  some  form  or  other  replacing,  to  a great 
extent,  the  present  mode  of  lighting.  He  did  not  believe 
this  would  affect  the  gas  companies  prejudicially,  but 
he  thought  they  would  have  to  manufacture  a different 
quality  of  gas,  which  would  be  used  for  cooking,  heat- 
ing, and  as  a motive  power. 

Mr.  W.  R.  E.  Coles  (of  the  National  Flealth  Society) 
said  there  was  about  to  be  an  exhibition  of  the  various- 
means  by  which  the  smoke  of  London  might  be  pre- 
vented ; and  amongst  those  means  gas  would  be  par- 
ticulary  considered.  He  might  say  that  the  committee 
had  had  various  recommendations  from  several  gas 
companies,  and  on  the  committee  they  had  a member 
of  one  of  the  London  gas  companies.  The  com- 
mittee had  also  before  it  several  useful  inventions  for 
improvements  in  the  flues  of  houses ; there  were  also 
inventions  for  reducing  the  smoke  from  bituminous  coal 
by  chemical  means,  and  in  particular  there  were  several 
improved  forms  of  grate  for  burning  anthracite  coal  for 
domestic  purposes.  Since  this  movement  had  becomo 
Iiopular,  anthracite  coal  had  been  considerably  introduced 
into  London,  and  in  many  cases  with  success.  As  usual, 
in  aU^important  social  matters,  the  Royal  voice  had  been 
expressed  in  favour  of  the  movement,  and  on  the  follow- 
ing day,  at  Kensington,  Prince  Leopold  woidd  preside 
at  a meeting,  one  branch  of  whose  business  would  be  to 
consider  the  atmosphere  of  London  in  relation  particu- 
larly to  smoke. 

Mr.  Wolstencroft  said  that  in  1873,  there  was  art 
exhibition  at  Manchester  of  appliances  for  the  economy* 
of  fuel,  when  his  father,  who  was  a clergyman,  showed 
a fire-grate  of  his  own  devising.  There  had  been  a 
letter  in  the  Times  recommending  that  air  should  be 
brought  in  from  outside  to  supply  the  fire,  so  as  to 
prevent  draughts  in  the  room,  and  his  father  accord- 
ingly made  a hole  through  the  wall  and  admitted  air 
from  the  outside.  He  found  that  inconvenient,  as  it 
blew  the  ashes  into  the  room,  but  that  difficulty  was  got 
over  by  fixing  a piece  of  slate  in  such  a manner  as  to 
confine  the  air  entirely  to  the  fire.  This  gave  a very 
good  fire  indeed,  and  the  combustion  was  so  active, 
that  for  six  months  they  used  no  other  fuel  than  that 
obtained  from  a large  heap  of  cinders  and  ashes  at 
a neighbom’s  farm.  Some  hundreds  of  these  grates 
were  fitted  in  Manchester,  but  the  public  did  not  take 
them  up,  and  the  patent  was  now  run  out,  so  that  anyone 
was  at  libei’ty  to  use  it.  Ordinary  gas  coke  gave  a 
better  fire  than  coal  with  this  grate,  and  anthracite 
coal  would  burn  freely.  Indeed,  on  one  occasion,  when 
there  was  no  other  coal  at  the  exhibition  at  Peel -park, 
his  father’s  was  the  only  fire  which  would  bum. 

Mr.  Hugh  Clements  thought  the  waste  of  fuel  and  the 
smoke  of  London  had  got  to  such  a pitch  that  some- 
means  should  be  taken  to  lessen  it.  It  seemed  to  him  that 
the  plan  now  brought  forward  would  do  much  to  abate 
the  present  nuisance,  but  any  other  means  which  would 
attain  the  same  resiilt  should  also  be  tried.  There  was 
no  doubt  if  the  gas  companies  took  up  this  question, 
and  dealt  with  it  in  the  manner  proposed,  it  would  be  a 
great  success,  as  the  quantity  and  quality  of  gas  would 
be  much  increased,  and  also  the  by-products,  With 
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■ V : . ;:ijT>ti<>n  of  coal  in  ordinary  houses, 

. . w.is  about  twice  as  much  as  it 

' . , > w.-r*  built  with  no  regard  to  ventila- 

: niy  l*e  obtained  from  badly  fitting 

..  i . u>inir  draughts.  Great  economy 
if.  w'loio  .street  were  warmed  by  one 
• I Mil'll  operations  were  always 

1 ■.  1 ;rgi'  scale. 

M:  F:.;-  rt  b t«‘ ■ little  care  was  generally 

■ . in  which  coals  were  stored;  for 
; >u’-  i.f  many  experiments,  that  dry 

■ 'uM' n > lv  and  caused  but  little  smoke ; 

■ r .me  tiiiie  exposed  to  the  air  and 
- r* . i'  irave  three  or  four  times  as 

if  li  wl  l>cen  exposed  to  showers  of  rain 
tiii,.  a.s  much  smoke  as  dry  coal.  Un- 
;■  til,,  ooal  ill  London  was  kept  in  cellars 
f -i  rain,  and  in  one  house  where  he 
• • .r:  .'Xiieriment  tried,  it  was  so  wet  it 

He  had  lately  been  talking  a great 
ir  ' . .-  nd  stokers  on  the  matter,  and  they 
T i bim  tl:at  the  wind  was  very  unfavourable 
. ’ _h  th.  y hardly  seemed  to  understand  why 
H t ’ll  .light  every  fum ace  ought  to  be  so 
: • ' ti  wind  would  not  affect  it.  A great  deal 

i . .t  till-  economy  of  the  fuel  for  poor  people, 
i ’ . i-.ubt  that  with  a good  cheap  kitchener 
; 1 I birg*'  quantity  of  the  coal  which  now 
if  -c  the  chimnc)'.  Pie  had  an  invention  of 

• h'  would  not  refer  to  it  on  the  present 


W.  ^ber  ‘-  lid  h--  would  endeavour  to  bring  the 
' t ) tlic  .question  at  issue  by  asking  Mr. 

• V tw  ■ .questions.  lie  said  that  more  heat 
Ti  .III  this  jiartially  carbonised  coal  than 
If  this  was  weight  for  weight,  he  (Mr. 
.i.  tly>' chow'coalfromwhichacertain 
1 1 ?ibl(«  had  been  drawm  could  possibly 

. , • .11  a - if  .'ill  that  combustible  remained 
■ .1  • ■ . ill  hi.-  l.'tter,  touched  a very  serious 

. t . ; t h('  had  tried  drawing  a charge 
:!  ' fl<  r it  was  put  in,  and  he  found 
t . II'-  had  had  some  experience  in  the 
- ir  <mt  IMr.  ]\Iorton’s  statement  in 
i ^ : 1 w.iy s ])n;v-iblo  to  .SCO  in  a gas  w’orks 

« : ' 'j.<  rly  carlioni.scd,  without  going 

‘ ' if  it  came  out  too  .soon  it  made  a 
c ' . I nlc.'^slMr.  lUorton’s  statement 

“If  - " ' • wron'r,  if  only  one-third  of  the 

r . 1 , f - time-,  the  weight  of  coal  could 

; in..  1 off,  and  if  that  were  not  so, 

' : a ref  ■-..uld  not.  do  the  work.  If 

j ■ I partially  cjirboni.se  three 

■ ’ ’ .f  f.ial  in  the  same  time, 

> .iitferent,  but  from  Mr.  Mor- 

f , Hr:.].!,  incut.  .1  l.y  the  e.\[)erieuco  of 
lii  1 . 1.'  <lid  not,  tliink  it  was  .‘iltogether 
' Vvoehl  . el  attention  to  the  report  of  Dr. 
■s  .iri  ti.  -l  ..lit  a long  inspection  of  various 
i . where  noxious  v.'ipours  and 

■ V- ji,  ; nd  he  ])artially  drew  iittention 
e . .Lti.-ii  <■  al  was  not  jiroperly  burned  off 

. : - 'y  gir  it  nui.sance  w:is  occ-asioned  in 
' ■ ' The  j.reHcnt  system  might  bo  all 
i - ■ '1  , the  ga.s  comjianies  would  not 

o!  ■ ••  k'-v.io.  :i  • bi.ig  advantfige  of  any  better 

ib.f  ..r<i  ^i.,-  them  one  or  two  pir  cent. 


y bow,.'',  fit  ,xpr.,-s  the  great  i)lea.suro  ho 

'•  ■'  1 ' . -jda  very  iihle  and  iutere.sting 

i i ='  ohi  ’he  ' . t was  theoretically  perfect,  and 

kJ  e.  rtT.iiH  T'  rn  i > r • • rtf,  of.  h.-  h;ul  not  the  .slightc.st 
r«  I ?!  thfit  h.'n<!'.n  would  be  smokeless  to- 

Tee  iOiUt  - pr  die  ts  were  of  course  now 
;c:.t  up  the  ehimnoy.s,  and  if  they 


could  be  first  utilised,  as  Mr.  Moncrieff  had  shown,  by 
destructive  distillation  in  retorts,  there  was  no  doubt 
they  would  aU  be  sources  of  revenue  to  the  community, 
and  it  would  clear  the  air  of  large  towns  of  smoke.  The 
last  speaker  had  referred  to  the  statement  with  regard 
to  more  heat  being  given  out  by  this  fuel  than  coal, 
but  that  arose  from  the  large  amount  of  heat  now  being 
used  in  volatilising  the  products  of  the  raw  coal . That  heat 
disappeared,  and  would  reappear  in  the  fuel  which  would 
be  supplied.  He  had  been  much  struck  with  the  figures 
given,  showing  the  great  economy  which  had  been 
effected.  Assuming  six  million  tons  of  coals  to  be  con- 
sumed annually  in  London,  and  taking  them  at  an 
average  price  of  £1  per  ton,  that  was  £6,000,000,  on 
which  it  was  reckoned  there  would  be  a saving  of 
£2,000,000.  But  he  did  not  think  account  had  been 
taken  of  the  extra  labour  which  would  be  required  to 
work  three  times  the  present  amount  of  coal  in  the  ga.s 
works.  He  had  not  much  hope  of  the  scheme  being 
adopted  in  London  just  yet,  but  if  Mr.  Moncrieff  would 
go  down  to  Birmingham  and  read  his  paper,  and  could 
show  that  a saving  of  £100,000  could  be  effected  by  it, 
he  had  little  doubt  it  would  soon  be  taken  up. 

Mr.  Lawry  Whittle  said  that,  as  a member  of  the 
committee  of  which  Mr.  Coles  had  spoken,  he  had  had 
many  discussions  with  various  people  as  to  the  best  means 
of  preventing  smoke.  There  were  several  methods  pro- 
posed, especially  the  introduction  of  new  appliances 
and  of  new  fuel,  including  anthracite  and  coke  ; and  it 
was  very  important  that  these  things  shoull  be  put  before 
the  public  in  a clear  and  systematic  way,  as  had  been 
done  that  evening.  He  had  found  anthracite  useful,  but 
had  not  yet  heard  anything  so  important  as  this  paper 
on  the  question  of  coke,  and  he  looked  to  the  proposal 
as  one  of  the  most  important  means  of  meeting  the  evil. 
He  was  happy  to  think  that  the  people  were  beginning 
to  recognise  the  evil  as  one  within  the  scope  of  their 
own  energies  to  deal  with.  They  had  to  deal  in  London 
with  a public  of  several  milKons  ; they  could  not,  in  his 
opinion,  deal  with  them  by  legislation,  but  must  show 
them  the  remedies,  and  by  degrees  induce  them  to 
adopt  them.  Mechanical  appliances  might  attract  some 
people,  different  fuels  would  attract  others,  and  amongst 
these,  partially  coked  coal  had  always  presented  itself 
to  him  as  one  of  the  most  promising. 

The  Chairman,  in  concluding  the  discussion,  said  he 
presumed  Mr.  Moncrieff  would  take  his  coal  for  coking 
purposes  as  new  as  possible.  This  was  an  important 
point,  because  gas  coal  was  very  volatile,  and  if  it  lay 
on  the  surface  for  any  length  of  time,  it  very  rapidly 
depreciated,  from  5 up  to  as  much  as  25  per  cent.  With 
regard  to  the  value  of  the  waste  products,  if  all  the  coal 
now  burned  in  open  fireplaces  were  so  treated  as  to  make 
those  tarry  and  residual  products,  which  now  went  up 
the  chimneys  and  only  did  injury,  available  as  they 
were  in  gas  works,  the  result  would  be  astonishing. 
Mr.  Morton,  in  his  letter  read  by  the  Secretary,  told 
them  that,  at  the  London  Gas  Works,  about  155,000  tons 
of  coal  were  carbonised  per  annum,  and  the  realised 
profits  in  tar  and  ammoniacal  liquor  were  £31,814  ; if 
they  multiplied  that  by  13,  which  would  bring  it  to 
nearly  2,000,000  tons,  that  would  represent  a sum  of 
£413,582,  which  was  now  sent  into  the  London  atmos- 
phere to  do  nothing  but  mischief.  It  was  quite  true 
Mr.  Moncrieff  did  not  propose  to  exhaust  the  coal  to  the 
same  extent  as  the  gas  company  did  now,  and  whether 
that  would  reduce  the  volume  and  relative  value  of  the 
residual  products  he  was  not  prepared  to  say.  With 
respect  to  the  remarks  of  Mr.  Morton  as  to  the  difficulty 
of  drawing  the  retorts,  no  doubt  there  would  be  that  diffi- 
culty with  the  retorts,  as  they  were  arranged  at  present, 
because  he  knew  Mr.  Morton  intimately,  and  knew  him 
to  be  an  extremely  careful  and  intelligent  man,  and, 
like  the  reader  of  tbe  paper,  he  came  north  of  the 
Tweed,  Whether  the  process  would  be  the  same  with 
partial  distillation,  whether  the  apparatus  would  be 
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the  same,  whether  the  retorts  would  he  the  same, 
he  was  not  prepared  to  say  ; but  it  was  quite  clear 
that  coke  could  be  made  by  different  processes  and 
in  different  manners.  It  was  true,  as  had  been  said, 
that  railway  companies  did  once  use  coke  entirely 
for  their  locomotives;  but  he  did  not  know  that 
they  had  abandoned  it  so  much  on  account  of  the 
^onomy,  though  that  had  certainly  come  into  the 
Account ; but  the  first  engines  were  small,  and  the  fire- 
boxes were  also  small,  so  that  they  could  not  use  coal  to 
raise  their  steam.  They  had  now  enlarged  their  fire- 
boxes, and  arranged  theii-  apparatus  so  perfectly  that  they 
could  use  crude  coal.  But  they  did  not  fonnerly  use  the 
cheap  coke  Mr.  Moncrieff  contemplated,  but  used  a coke 
made  specially,  from  which  all  the  residual  products  were 
turned  into  the  atmosphere,  smoke  and  all,  and  nothing 
•came  out  but  the  bare  carbon ; which,  according  to  the 
returns  from  the  gas  works,  really  had  the  least  value. 
If  Mr.  Moncrieff  intended  to  preserve  all  the  residuals 
and  give  coke  as  well,  he  did  what  the  coke  makers  for 
i-ailway  companies  never  did.  Again,  though  the  old 
coke  ovens  were  abandoned,  the  making-  of  coke  was 
not.  It  went  on  to  a large  extent,  because  it  enabled 
coal  owners  to  turn  their  small  coal,  which  had  little 
value,  into  a product  which  had  great  value  for  the 
piuq)Oses  of  smelting,  piiddling  furnaces,  and  for  steel 
making,  whilst  the  heat  wliich  came  from  the  ovens 
was  not  wasted,  but  was  utilised  for  steam  purposes. 

Mr.  Scott-Moncrieff,  in  reply,  said  the  most  im- 
portant point,  perhaps,  raised,  was  that  mentioned 
in  the  letter  from  Mr.  Morton,  who  had  evidently 
made  a practical  experiment.  This  weighed  very 
strongly  with  him ; and  he  had  no  hesitation  in 
siiying,  that  if  his  plan  were  adopted,  great  skill, 
very  likely  competitive  skill,  would  have  to  be  brought 
to  l^ar  in  the  production  of  the  best  form  of  fuel.  One 
of  the  samples  he  had  with  him,  from  which  G,000  feet 
of  gas  per  ton  had  been  taken,  was,  like  that  described 
by  Mr.  Morton,  exceedingly  friable  ; but  another  sample 
was  by  no  means  so  friable.  In  an  experiment  such  as 
Mr.  Moi-ton  spoke  of,  he  believed  an  exceedingly  spongy  | 
condition  of  coal  ensued,  which,  no  doubt,  Avould  have 
to  be  avoided.  The  tar  began  to  exude  ; and  at  that 
partictilar  stage  of  distillation  the  coal  would  hardly 
.stand  carnage  at  all.  It  might  be  that  special  means 
would  have  to  be  taken  by  the  gas  companies ; the  fuel 
might  be  compressed  ; or  it  might  be  treated  in  various 
ways.  But  if  the  object  to  be  attained  was  siich  as 
it  appeared  to  be  the  opinion  of  the  meeting  that  it ' 
might  be,  he  had  no  doubt  that  the  fuel  might  be  i 
made  perfectly  available  for  carriage  and  for  use. 
One  sample  had  been  Avith  cbfticulty  Avithdrawn  from  the 
retort  ; but  with  the  others  it  Avas  not  so.  The  atomic  or 
molecidar  condition  of  the  material  Avas  exceeding!}’- 
unstable,  and  some  skill  Avould  no  doubt  be  required  to 
produce  it  to  the  best  effect.  The  Chairman  had 
a.lready  replied  fully  to  the  question  put  by  Mr.  j 
Haughton  as  to  early  locomotiA'es.  As  to  the  electric 
light,  there  were  various  vieAvs  Avith  regard  to  it,  and  j 
they  certainly  could  not  say  Avhether  it  Avould  come  j 
into  u.se  next  year,  the  year  after,  or  in  two  or  three  j 
years.  If  this  were  really  a reasonable  scheme  for  dealing  , 
Avith  a nuisance  which  was  affecting  the  health  of  the  I 
Avhole  comnumity,  and  it  could  be  carried  out  at  no  great ! 
expen.se  and  Avithout  much  trouble,  CA-en  looking  at  it  as  | 
a temporarA'  remedy,  it  Avould  be  better  to  adopt  it  than  ’ 
to  wait  indefinitely  for  a light  about  Avhich,  to  say  the 
least,  there  was  a dreat  deal  of  discussion.  Mr.  Webber 
asked  how  the  heat  in  this  fuel  could  be  greater  than  in 
coal;  in  estimating  it  at  20  per  cent.,  he  had  spoken 
without  exact  information,  but  Mr.  Lowson  had  pointed 
out  the  explanation  of  the  present  anomaly.  If  you  ' 
took  a piece  of  coal  and  a quantity  of  water,  to  turn  ^ 
that  water  into  steam  required  an  enormous  quantity  of 
heat,  and  the  condition  into  Avhich  the  water  was  con- 
verted was  the  thermal  equivalent  of  the  change. 

J ust  the  same  Avith  the  coal ; it  required  a consider-  , 


I able  amomit  of  heat  to  convert  it  into  gas,  and 
there  was  a thermal  equivalent  in  the  one  case  the  same 
j as  in  the  other.  By  treating  it  in  an  open  fireplace, 

I the  appearance  was  very  cheerful,  but  an  immense  deal 
of  heat  Avas  absorbed  in  the  process.  It  was  for  the 
same  reason  that  the  wick  of  a lamp  was  not  consumed. 
It  was  vei-y  near  the  flame,  which  was  at  a very  high 
temperature,  and  yet  it  was  not  consumed — except  A^ery 
sloAA-ly — because  between  the  flame  and  the  Avick  the 
process  was  going  on  of  converting  the  oil  into  the  gaseous 
constituents,  which  represented  the  thermal  equivalent, 
and  kept  the  Avick  practically  cool.  A difficulty  had 
also  been  suggested  with  regard  to  the  smoke,  but  that 
Avas  reaUy  a matter  of  detail,  which  would  be  very 
easily  dealt  with.  A large  funnel  could  be  easUy 
arranged  OAm-  the  mouth  of  the  retort,  with  an 
exhaust  fan  wliich  would  carry  off  the  smoke, 
and  the  men  Avould  be  better  off  than  at  present, 
the  smoke,  of  course,  being  taken  into  the  furnace.  He 
had  not,  as  Mr.  Lowson  supposed,  overlooked  the 
question  of  additional  labour,  though  he  had  not  gone 
into  it  in  detail,  as  it  was  difficult  to  estimate  exactly. 
He  bebeved  it  would  approximately  amount  to  trebling- 
the  number  of  men  employed,  in  Avhich  case  perhaps 
£100,000  might  be  expended. 

The  Chairman  then  proposed  a vote  of  thanks  to  Mr. 
Scott-Moncrieff,  which  was  carried  unanimously. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock: — 

February  2.  — “Trade  Prospects.”  By  Stephen 
Bourne. 

February  9. — “ The  Present  Condition  of  the  Art  of 
Wood-carving  in  England.”  By  J.  Hungerford 
Pollen.  Sir  Philip  Cunliffe-Owen,  C.B.,  K.C.M.Gr. 
C.I.E.,  will  preside. 

February  1G. — “The  Participation  of  Labour  in  the 
Profits  of  Enterprise.”  By  Sedley  Taylor,  M.A.  , 
late  FelloAV  of  Trinity  College,  Cambridge. 

February  23. — 

March  2. — “Flashing  Signals  for  Lighthouses.” 
By  Sir  William  Thomson,  LL.H.,  F.E.S. 

]\Iarch  9. — “ Improvements  in  the  Treatment  of 
Esparto  for  the  Manufacture  of  Paper.”  By  William 
Arnot,  F.C.S. 

March  1G. — “The  Manufacture  of  Aerated  Waters.” 
By  T.  P.  Bruce  Warren. 

March  23. — “ The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Causes.”  By 
Cornelius  Walford. 

March  30. — “Pecent  Advances  in  Electric  Light- 
ing.” By  W.  H.  Preece,  Pres.  Soc.  Tel.  Eng. 

Dates  not  yet  fixed: — 

“Buying  and  Selling;  its  Nature  and  its  Tools.” 
By  Prof.  Bonamy  Price.  On  this  evening  Lord  Alfred 
S.  Churchill  will  preside. 

“The  Discrimination  and  Artistic  Use  of  Precious 
Stones.”  By  Prof.  A.  H.  Church,  F.C.S. 

“The  Compound  Air  Engine.”  By  Col.  F.  Beau- 
mont, P.E. 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

February  1. — “The  Industrial  Products  of  South 
Africa.  ’ ’ By  the  Bight  Honourable  Sir  Henry  Bartle 
Frere,  Bart.,  G-.C.B.,  G.C.S.I.,  D.C.L.,  LL.D.  Sir 
Richard  Temple,  Bart.,  G.C.S.I.,  C.I.E.,  D.C.L., 
will  preside. 

February  22. — “ The  Languages  of  South  Africa.” 
By  Robert  N.  Cust. 
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1').  — --'rh.-  L<kj  Choo  Islands.”  By  Consul 

.If  !t  V A < 

rnuio  liohitions  between  Great  Britain 
ai..l  r I),  j-  n.l.  iicic-*.”  By  WiLLiAii  Westgaeth. 

AiTI.IKI.  ChEMI.sTRY  AM)  PlIYSICS  SeCTIOY. 

I ly  ev.  ninfrs,  at  eight  o’clock:  — 

I : : ■ ■ \:.Y  .M.— “Deep  Sea  Investigation,  and  the 
A;  : in  it.”  Byl.  G.  Buciianax,  F.R.S.E., 

r I t;.>  .in  Sir  Ckoeue  S.  Xares,  B.N.,  K.C.B., 

1 I;  , .s  .’1  pr-  'idr. 

j j 'Pho  lAiture  Bevelopment  of  Electrical 
By  IVnf.  .loHX  Berry. 

1 • r-.'  ■ -i!!;:  i>reviou."ly  auuouncd  for  April  7 will  be 

. •.  '{.ylJ. 

l.vDiAX  Section. 

I'  : 1 tv  » Y.-niugs,  at  eight  o’clock: — 

1 ^-.Y  11.  — “The  Gold  Fields  of  India.”  By 

If-,  • • ; ."^ir ‘WiLi.iAM  Bobixsox,  X.C.S.I.,  will 

'•f  ■ :r  I . - “ Tlio  licsults  of  British  Rule  in  India.” 

' Ma.'i.k.vx. 

■ I ..  :i  j.'). — “ Tlie  Tenure  and  Cultivation  of  Land 
: 7 i.”  By  Sir  George  Campbell,  K.C.S.I.,  M.P. 
■?  : . “ Bunnah.”  By  General  Sir  Arthur 

(■.C.M.G.,  K.C.S.I.,  C.B. 

Cantoh  Lectures. 

M i ;v  evenings,  at  eight  o’clock: — 

'i  . . .lei  Cour.se  will  he  on  “ Watchmaking,” 

; . ! vvi.i.  M.A.  Three  Lectures. 

SuUabHs  of  the  Course. 
l.ijTURE  I. — February  7. 

' ; i. - i n — I'nits  of  Time — Hi.storical  Sketch — 

' • • ,f  u-u.il  fonns  of  watch —Escapements — 

' 1 ••  •urate  timekeeping,  and  arrangements 

' ; »?..  ir  maintenance  in  the  higher  class  of 

I . . ■ i i II. — February  1 4 . 

! ; . -a  tT.  h-^I)(‘gi-eo  of  accuracy  required  in 

' • t J'!  O ' if.i'-t lire  in  tliis  countiy  and  abroad 

’ I jx  ' imeiiN  illustrative  of  the  various 

: : anuiii.u — (Aiupari.sou  of  the  several 

I.  ! ci  I ! I.  - I-'ei;uu.vry  21. 

‘ ‘ to  promote  the  art  in  this  country 

i ’ •'i  e ifion,  theoretieal  and  practical,  in 

I o l it  UK  - Great  want  of  uniformity  in 
' ■ ■ l■  '.  hibifion  of  ordinary  and  coraph- 

.•<  r,<  itmI  <if  wat<-hmakers’  tools— Conclu.sion. 

i I ‘ io-  will  be  illustrated  by  Specimens, 
’•*  ■ : I >i  i^rr.iius.  The  dilfcrmit  movements, 

' b .Au  enlarged  ou  the  screen  by  means  of 
■ • ■>-  . j»  .Hid  the  Klectrie  Light. 

lb-  Course  will  he  on  “The  Scientific 

nos  involved  in  Electric  lighting,”  by  Prof. 
V.  . (i.  A:  I’M.S.  h’our  Tjocture.s. 

Marel,  7,  11,  J],  2S. 

Tl.<  Fourtii  Course  will  he  on  “TheArtof  Lace- 
! i*.  by  .\i,.vx  S.  Cole.  Tliree  Lectures. 

2.'i  ; May  2,  0. 

T.'.e  hifth  f’our^m  will  he  on  “ Colour  Blindness 
and  its  Intluetice  upon  Vuriotis  Industries,”  by 
K.  Iki  : KNKLLC.\i;M:r.,  F.H.C.S.  Three  Lectures. 
.May  ir.  23,  30. 


Admission  to  Meetings. 

Members  have  the  right  of  attending  all  the 
Society’s  meetings  and  lectures.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Jan.  31st... Royal  Geographical,  University  of  London, 
Burlington-gardens,W.,8jp.m.  Mr.  E.  Delmar  Morgan, 
“A  Journey  to  Semii’etchia  and  Kuldja  in  1880.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m.  Mr. 
C.  Purdon  Clarke,  “ Persian  Architectiue  and  Con- 
struction.” 

Institute  of  Actuaries,  The  Quadrangle,  King’s  College, 
W.C.,7p.m.  Mr.  T.  B.  Sprague,  “ The  Construction 
and  Use  of  a Series  of  Select  Mortality  Tables  to  be 
used  in  connection  with  the  Institute.  Hm.  (5)  Table.” 
Parts  II.  and  III. 

Medical,  11,  Chandos-street,^^.,  Sjp.m. 

London  Institution,  Finsbury-circus,  E.C.,5p.m.  llcv. 
Mark  Pattison,  “ The  Thing  that  might  he.” 

Tuesday,  Feb.  1st. ..SOCIETY  OF  ARTS,  John-street,  Adelphi, 
W.C.,  8 p.m.  (Foreign  and  Colonial  Section.)  The 
Right  Hon.  Sh’  Hemy  Bartle  Prere,  Bart.,  “ The  Indus- 
trial Pi’oducts  of  South  Africa.” 

Royal  Institution,  Albemarle- street,  W.,  3 p.m.  Prof. 

E.  A.  Schafer,  “ The  Blood.”  (Lectme  III. ) 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  1.  Discussion  upon  “Deep  Winning  of 
Coal  in  South  Wales.”  2.  Mr.  Charles  Colson,  “Ports- 
mouth Dockyard  Extension  Works.” 

Pathological,  53,  Berners-street,  Oxford-street,  W.,  8|  p.m. 
Biblical  Archaeology,  9,  Conduit-street,  W.,  Sg  p.m. 
Zoological,  11,  Hanover-square,  W.,  8^  p.m. 

Wednesday,  Feb.  2nd  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  DH.  Stephen  Bourne,  “ Trade 
Prospects.” 

Geological,  Burlington -house,  W.,  8 p.m.  1.  Prof.  P. 
M.  Duncan,  “ The  CoralUferous  Series  of  Sind,  and  its 
Connection  with  the  last  Upheaval  of  the  Himalayas.” 
2.  Mr.  P.  Herbert  Carpenter,  “Two  New  Ci-inoids  from 
the  Upper  Chalk  of  Southern  Sweden.” 

Entomological,  11,  Chando.s-street,  W.,  7 p.m. 
Pharmaceutical,  17,  Bloom sbmy-square,  W.C.,  8 p.m. 
Prof.  Redwood,  “ The  Weights,  Balances,  and  Measures 
Employed  in  Pharmacy,  the  Errors  which  are  Liable  to 
Occur  in  Using  them,  and  Means  by  which  the  Accuracy 
Required  in  the  Weighing  and  Measuring  of  Medicines 
may  he  Promoted.” 

Archaeological  Association,  32,  SackviIle-street,W.,  8 p.m. 

1.  Mr.  W.  H.  Butcher,  “ Exploration  of  the  Roman 
Villa,  Bromham.”  2.  Dr.  Phene,  “Recent  E.xcavatioms 
in  the  Mounds  of  the  Troad,  &c.” 

Obstetrical,  53,  Bemers-street,  Oxford-street,  W.,  8 p.m 
Annual  Meeting. 

Thursday,  Feb.  3rd... Royal,  Burlington-house,  W.,  4g  p.m. 
Antiquaries,  Burlington-house,  W.,  8j  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  !Mr.  George 
Bentham,  “ Notes  on  Cj^peraceae.”  2.  Dr.  Francis 
Day,  “ Observations  on  some  British  Pishes.”  3.  Mr. 
Wm.  Biddie,  “ Remarks  on  the  CofPee-leaf  Disease  in 
India,”  4.  Dr.  M.  C.  Cooke,  “ Coifee  Disease  in  South 
America.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Drs.  Dupr^ 
and  Hake,  “ The  Estimation  of  Organic  Carbon  in  .:Air.” 

2.  Mr.  M.  W.  WiUiams,  “ The  Action  of  the  Copper 
Zinc  Couple  upon  Nitrates.” 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m.  ^Ir. 

R.  H.  Scott,  “Three  Years  of  Daily  Weather  Fore- 
casting.” 

Royal  Institution,  Albemarle-sti-eet,  W.,  3 p.m.  Mr. 

Francis  Hueffer,  “ The  Troubadours.”  (Lecture  III.) 
Ci'vil  and  Mechanical  Engineers,  7,  Westminster-ehambers, 

S. W.,  7 p.m.  Mr.  W.  C.  Street,  “ Draining  and  Em- 
banking with  regard  to  River  Outfalls.” 

Archaeological  Institution,  16,  New  Burhngton-street, 
4 p.m. 

Friday,  Feb.  4th.. ..Royal  United  Service  Institute,  Whitehall- 
yard,  3 p.m.  Colonel  T.  Lynden  Bell,  “ The  Offensive- 
Defensive,  by  Infantry  in  Extended  Order.” 

Royal  Institution,  Albemarle-street,  W.,  9 p.m.  Dr. 

Andrew  Wilson,  “ The  Origin  of  Colonial  Organisms.” 
Geologists’  Association,  University  College,  W.C.,  8 p.m. 
Philological,  University  College,  W.C.,  8 p.m. 

Saturday,  Peb.  5th. ..Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Prof.  Sidney  Colvin,  “ The  Amazons.” 
(Lecture  III.) 
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FRIDAY,  FEBRUARY  1881. 


A'd  communications  for  the  Society  should  he  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.G. 


NOTICES. 


EXHIBITION  OF  1851. 

The  Council  have  had  under  consideration  the 
question  of  erecting  a memorial  on  the  site  of  the 
Great  Exhibition  of  1851,  and  have  decided  that  it 
would  be  very  desirable  that  such  a memorial 
should  be  erected.  The  following  letter  was  sent 
to  the  Secretary  of  the  Commissioners  of  Public 
Works,  who  has  replied  that  the  Chief  Commissioner 
(the  Eight  Hon.  G.  S.  Lefevre)  would  receive  a 
deputation  from  the  Council  on  the  subject ; — 

23rd  December,  1880. 

Sir, — The  Council  of  the  Society  of  Arts  have 
directed  me  to  request  you  to  inform  the  Com- 
missioners of  Public  Works  that  they  consider  it 
highly  desirable  to  record,  by  a monolith,  the 
site  of  the  Great  Exhibition  of  the  Works  of 
Industry  of  all  Nations,  held  in  1851  in  Hy de- 
park,  and  they  propose  to  raise  the  necessary 
funds  by  a public  subscription,  a task  in  which 
they  expect  no  great  difficulties.  It  is  necessary 
to  seek  the  consent  of  the  several  official 
authorities,  and  when  that  has  been  secured,  to 
obtain  the  sanction  of  her  Majesty  the  Queen. 

The  Council  therefore  apply  for  the  permission 
of  the  Commissioners  of  Public  Works,  to  place  in 
Hyde-park,  near  the  spot  where  the  Queen  opened 
the  Exhibition  on  the  1st  of  May,  1851,  a Mono- 
lith in  granite  or  other  durable  stone,  with  suit- 
able inscriptions.  The  design,  treatment,  and 
execution  of  such  Monolith  would,  of  course,  be 
subject  to  the  approval  of  the  Commissioners. 

The  Council  have  deputed  Mr.  F.  J.  Bramwell, 
F.R.S.,  V.P.Inst.C.E.,  Chairman  of  the  Council; 
Sir  Henry  Cole,  K.C.B.,  a Vice-President;  and 
Mr.  Owen  Roberts,  M.A.,  one  of  the  Treasurers  of 
the  Society,  to  confer  with  the  Commissioners  on 
the  subject,  and,  in  view  of  carrying:  the  design 
into  effect,  to  seek  permission  to  use  the  ground. 

The  Nation,  in  respect  of  Arts,  Manufacturers, 
and  Commerce,  and  general  civilisation,  has  derived 
the  greatest  benefits  from  the  Great  Exhibition  of 
1851,  which  has  already  been  the  progenitor  of 
many  International  Exhibitions  in  all  parts  of  the 
civilised  world ; and  there  seems  every  probability 
of  the  continuance  of  them. 

The  Society  will  appeal  with  confidence  to  the 
public  for  the  funds  necessary  to  make  a memorial 
worthy  of  the  object,  and  likely  to  last  for  many 
centuries.  Everybody  must  feel  a pride  that  this 


country  was  the  originator  of  the  first  Inter- 
national Exhibitions,  and  especially  the  hundreds 
of  thousands  of  individuals  who  have  derived 
direct  personal  benefit  from  them. 

I have,  &c., 

H.  T.  Wood,  Seeretary, 

A.  B.  Mitford,  Esq. 

In  accordance  with  the  appointment  made  by 
Mr.  Mitford,  on  Monday  last,  the  31st  January, 
a deputation,  consisting  of  the  Chairman,  Mr. 
F.  J.  Bramwell,  F.E.S.,  Sir  Henry  Cole,  K.C.B., 
Dr.  B.  W.  Richardson,  F.R.S.,  Mr.  Owen  Roberts, 
M.A.,  and  the  Secretary,  had  an  interview  with 
the  Right  Hon.  G.  J.  Shaw-Lefevre,  M.P.,  the 
First  Commissioner  of  Works,  and  Mr.  A.  B. 
Mitford,  the  Secretary  of  the  Board.  The  deputa- 
tion discussed  the  question  with  the  First  Com- 
missioner, who  stated  that  if  he  could  be  satisfied 
an  adequate  and  suitable  monument  could  be 
provided,  he  would  be  prepared  to  recommend  that 
permission  should  be  granted  for  its  erection  on 
the  spot  in  Hyde-park,  where  the  Great  Exhibi- 
tion building  stood. 

The  Council  will  endeavour  to  raise  subscriptions 
for  the  purpose,  and  will  submit  a more  detailed 
scheme  to  the  First  Commissioner  of  Works,  as  soon 
as  they  are  able  to  come  to  a decision  upon  the 
precise  character  it  is  desirable  the  monument 
should  take. 


NATIONAL  TRAINING  SCHOOL  FOE  MUSIC. 

The  Council,  at  their  last  meeting,  resolved  to 
make  a grant  of  £160  to  the  National  Training 
School  for  Music,  in  answer  to  the  application 
from  the  School  for  a renewal  of  the  four  Scholar- 
ships founded  by  the  Society. 


LABEL  FOR  PLANTS. 

The  Council  are  prepared  to  award  a Society’s 
Silver  Medal,  together  with  a prize  of  £5,  which 
has  been  placed  at  their  disposal  for  the  purpose 
by  Mr.  G.  F.  Wilson,  F.R.S.,  for  the  best  label  for 
plants. 

The  object  of  the  offer  is  to  obtain  a label  which 
may  be  cheap  and  durable,  and  may  show  legibly 
Avhatever  is  written  or  printed  thereon  ; the  label 
must  bo  suitable  for  plants  in  open  border. 
These  considerations  will  principally  govern  the 
award. 

Specimen  labels,  bearing  a number  or  motto, 
and  accompanied  by  a sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  the 
Secretary  not  later  than  the  1st  May,  1881. 

The  Council  reserve  to  themselves  the  right  of 
withholding  the  Medal  and  Prize  offered,  if,  in 
the  opinion  of  the  judges,  none  of  the  specimens 
sent  in  are  deserving. 
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PP.OCEEDINGS  OF  THE  SOCIETY. 


a?:l:ed  chemistry  and  physics  section. 

i’-:  . J..1  :m’-y  27th,  ISSl  ; J.  C.  STEVENSON, 

.M.I'..  ■■:.  . h-iir. 

i ; ■ ■ • V.  . 1 was  on— 

\ -.MV  :MTT'irAXTCAL  FURNACE,  AND 
\ . .\iiMurS  SYSTEM  OF  MANUFAC- 
>l  LITIATE  OF  SODA. 

By  James  Mactear,  F.C.S.,  F.I.C. 

itYoture  of  sulphate  of  soda  — or 
*-  iki*."  it  is  termed  in  the  alkali  trade — 

. h’  I eh  of  chemical  industry,  second  only  to 
‘ ; <ui|'huric  acid  in  importance.  It  is  the 

' tt  so  to  speak,  in  the  production  of 
. ■ or  “ soda  ash,”  and  bleaching  powder, 

!;  ' which  are  essential  in  most  of  the  in- 

I • • i ■■  of  <iur  countiy. 

i ],.  •'.ro^ess  is  a very  simple  one.  Common  salt 
; '•  1 v/itli  sulphm’ic  acid,  and  the  mixture  is 

• 1 t«i  i.cat  in  a furnace,  the  resulting  pro- 

<■  ■'  h in_-  sulphate  of  soda  and  hydrochloric 

1 . In  practice,  however,  the  process  has 

drav.'backs,  the  escapes  of  gas,  more  or 
’ -it  ’.mini , are  very  annoying  to  the  workmen, 

I till’  labour  is  severe. 

Darin”-  tlie  early  days  of  the  alkali  manufacture, 

’ • • I ration  of  “decomposing”  the  salt  was 

• 1 i<  ■.  1 in  a small  furnace  of  the  reverberatory 

< , . I all  the  acid  vapours  were  allowed  to 

• .nto  Ih”  air  through  the  chimney.  As  the 

1 ’ r maitufacturo  grow  in  importance,  and  the 

' . •;.*  ‘y  'a  • dt  decomposed  rapidly  increased,  the 

■ ; . t-ior.  .ys  ^nd  vegetation  generally,  and  the 

• : OH occasioned  by  the  evolution  of  the 

: , ■ li”  d such  complaint,  that  measures  of 

' • '1  -r  other  were  adopted  by  all  manu- 

■ *•  ■"  i'  '-'■n  the  amount  of  acid  gas  escaping. 

' • ’ n r • Hi  U i plans  were  tried  with  more  or  less 

. 'Hi  lt  <-f  IVIr.  Gossagc,  however,  rapidly 
i : -Is  gi-.;.t  .Kiij.erioiity  over  all  the  others, 

‘ '^d-ipted  by  almost  all  manufacturers 

‘ Cl”  ra‘’^”(<ua  ]>roducts  were  thus  being 
” !*  .vj’h,  <’on;tant  endeavours  were  also  being 
m V !•  c.  iiMpr>»ve  ih('  construction  of  the  furnaces, 
‘ ‘‘  ■ ^ Vi  ltli  the  same  com j)leto  success  as  in  the 
' ‘ 'C< >n  of  the  acid  gases.  Tliese,  even  so  early 

* ' '•  had  liccomo  such  a source  of  nuisance  that 

‘ ‘ n j at'-nt  actually  taken  out  by  a Mr.  Ford, 
...  %i.  w of  carrying  on  the  operations  con- 
” * i ivith  the  decomposition  of  salt  “on  board  a 

“ ‘ 'd  such  a distance  from  land  so  that 

■ ■"  ‘ ' !M  ly  n »t  reaf'h  shore.” 

intoresting  to  follow  the  gradual 

• ' a’.,/-  hi<  h iiave  been  made  in  the  form  of,  and 

■ • ' ‘ ■ u orkiiig.  the  furnaces  from  time  to  time. 

< ’i ,l;v  the  furnao('  emi»loyed  in  Great  Britain 
^ reverberatory  furnace,  and  in  it  the 

' ‘ ''1  were  mixed  on  the  brick  hearth,  and 

‘ ” -e ’d  fumes  allowQtl  to  escape  with  the  products 
c.  «'  .nduHfion  into  the  chimney.  As  a considerable 
'ii  .tuyry  i.oiild.  be  used  with  this  furnace,  the  work- 


men say  that  they  were  rarely  incommoded  by  the 
acid  gases. 

After  the  invention  of  the  bleaching-powder 
process,  by  Charles  Tennant,  in  1799,  the 
chlorine  was  produced  from  a mixture  of  salt^ 
manganese,  and  sulphuric  acid,  until  about  the 
year  1823,  when  a system  of  decomposing  the  salt 
in  furnaces,  and  condensing  the  hydrochloric  acid  i! 
in  water,  came  into  use.  In  the  first  instance,  largo  ! 
iron  cylinders  were  used,  and  the  condensers  were 
made  of  earthenware  pipes,  and  packed  in  some 
cases  with  flints  or  pebbles.  About  this  time  also- 
furnaces  with  two  beds  or  divisions  were  introduced,  ■ 

these  having  been  previously  used  in  France,  where 
already,  in  1816,  -the  Arm  of  Chaptal  and  D’Arcet  j 
were  condensing  their  hydrochloric  acid  and  ; 
utilising  it  in  the  manufacture  of  gelatine  from 
bones.  Amongst  the  old  papers  of  my  Arm  there 
is  an  interesting  series  of  letters  from  the  above- 
named  gentlemen,  in  which,  under  date  of  1816, 
they  say  they  were  then  working  44,000  lbs.  per 
day  of  crude  soda  (black  ash),  of  20  per  cent,  to  21 
per  cent,  alkali,  and  were  using  salt  produced  at 
Marseilles  by  the  evaporation  of  the  sea-water,  the 
consumption  of  sulphuric  acid  being  stated  as  83: 
per  cent,  on  100  salt. 

In  the  gradual  alteration  of  the  furnaces 
from  the  simple  reverberatory  with  single  bed^ 
the  first  change  was  a mere  alteration  in 
form  of  the  single  bed,  which  was  made  circular 
in  form  and  dished  out  into  a basin-like  shape.  ! 
This  furnace  was  used  for  a number  of  years,  and  ^ 
went  under  the  name  of  the  “ Dandy  furnace.”  [ 

The  following  extract  from  an  old  paper  on  the  | 
manufacture  of  salt-cake,  is  interesting: — 

“ The  muriatic  acid  is  the  alkali  manufacturer’s  bug- 
bear, proving  an  intolerable  nuisance  to  the  neigh- 
bourhood, if  allowed  to  escape  into  the  ah,  and  being 
exceedingly  troublesome  to  condense  perfectly.  When 
salt-cake  is  made  in  such  furnaces  (the  Dandy),  the 
evolved  muriatic  acid  is  so  intermingled  with  air  and 
smoke,  that  its  complete  separation  is  nearly,  if  not 
quite,  impossible.  The  only  method  is  by  passing  the 
mixed  gases  over  an  extensive  surface  of  cold  water  ; 
but  this,  if  carried  on  sufficiently  to  condense  the  whole  r 
of  the  acid,  would,  by  coohng  the  air,  destroy  the 
draught ; in  practice,  therefore,  it  can  only  partially 
succeed.  The  greater  part  of  the  acid  may  be  with- 
drawn, and  the  nuisance  thus  materially  lessened ; but 
some  must  still  escape,  and  prove,  to  the  neighbouring 
farmers’  annoyance,  that  the  remedy  is  ineffectual.”  ; 

The  next  stage  in  the  development  of  the  salt- 
cake  furnace,  was  its  construction  with  two  beds  t 
instead  of  only  one,  as  previously  used.  The  first, 
or  decomposing  bed,  being  at  one  time  formed 
with  a leaden  pan,  lined  with  brickwork,  while 
the  roaster  bed  was  bottomed  with  brick  alon%. 

In  a short  time  the  leaden  pan  was  replaced  by 
one  made  of  cast  iron,  built  up  in  plates,  and  . 
likewise  lined  with  bricks,  and  this  form  of 
furnace  was  used  somewhat  extensively  for  several  'I 
years.  On  May  8th,  1837,  however,  Thomas  ji 
Bell  patented  a furnace  which  introduced  the 
muffle  principle;  the  furnace,  or  oven,  as  he  calls  it, 
had  only  one  bed,  was  constructed  with  an  iron  J 
pan,  protected  both  outside  and  inside  by  brick-  j- 
work,  and  arched  over  with  a double  arch,  so  I 
that  the  fire  gases,  after  first  passing  through  a j. 
series  of  flues  underneath  the  bed  or  hearth,  passed 
over  the  top  between  the  two  arches,  so  that  both  ^ 
bottom  and  top  heat  were  secured.  i 
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The  idea  was  apparently  quite  a new  one,  and  it 
was  speedilj"  improved  upon  by  J.  C.  Gamble,  in 
1S39  (IMarch  1-ith),  who  proposed  the  use  of  three 
divisions,  ovens,  or  retorts,  one  to  be  used  as  the 
decomposing  or  mixing  portion,  and  each  of  the 
others  alternately  were  to  receive,  and  finish  the 
charge  from  the  first  dhusion  when  it  had  been 
stiffened  up.  Lee  almost  immediately  afterwards 
introduced  a form  of  open  furnace,  in  which  a cast- 
iron  pot  or  pan  was  employed,  spoon-like  in  form. 

Gamble  again  improved  upon  this  form  of  pan, 
and  ere  long  a furnace  with  two  roasting  beds,  and 
a round  shallow  pan  heated  by  the  waste  heat  from 
the  roasters  passing  over  it,  was  in  use. 

From  this  point  invention  seems  to  have  been 
directed  into  two  channels,  first,  towards  the  pro- 
duction of  the  largest  amount  of  strong  muriatic 
acid,  leading  to  the  development  of  the  close  or 
muffle  furnace,  and  second,  towards  the  cheapest 
means  of  producing  salt-cake — leading  to  the 
development  of  the  open  roaster,  or  ordinary  Tyne 
furnace. 

The  close  roaster  furnaces  are  those  now  chiefly 
used  in  the  'Western  district  and  in  Scotland, 
while  the  open  furnaces  are  more  generally  used  in 
the  Tyne  and  Eastern  district  generally. 

The  muffle  furnace  now  in  general  use  varies 
much  in  its  dimensions,  construction,  and  general 
design  ; a few  of  these  varieties  are  shown  in  the 
diagrams  now  on  the  wall,  but  Vv'ithin  the  past 
year  or  two  very  great  improvements  have  been 
introduced  into  the  construction  of  these  furnaces 
by  Messrs.  Muspratt,  Gamble,  and  Deacon,  who 
have  all  aimed  at  so  arranging  the  combustion  of 
the  fuel  as  to  obtain  in  the  flues  a pressure  rather 
than  a draught. 

In  Gamble’s  most  ingenious  arrangement,  gaseous 
fuel  is  employed,  the  air  for  its  combustion  being 
heated  by  passing  through  a nest  of  iron  pipes 
placed  ill  the  flue,  so  that  the  waste  heat  is  to  some 
extent  utilised,  while  a considerable  amount  of 
upward  pressure  is  obtained  in  the  flues  of  the 
furnace. 

Deacon,  on  the  other  hand,  obtains  ihe  same 
result  with  ordinary  fuel,  by  sinking  the  fire-grate 
some  depth  below  the  floor  line,  and  taking  advan- 
tage of  the  power  of  the  a'scerniing  column  of  fuel 
gases.  This  furnace  has  had  considerable  success, 
and  has  reduced  very  much  indeed  the  leakage 
through  the  arch  of  the  furnace,  a fault  all  muffle 
furnaces  are  very  liable  to  have. 

So  much  for  the  close  or  muffle  furnaces.  The 
other  class,  the  open  roaster  or  furnace,  has 
not  been  so  much  improved  in  its  old  form. 
The  most  approved  form  is  that  with  an  iron  pan 
and  one  “roaster,”  the  pan  being  heated  by  a 
separate  fire,  and  in  many  cases  the  roaster  being 
fired  with  coke,  so  as  to  avoid  the  choking  up  of 
the  condensers  with  soot. 

In  all  these  various  forms  of  furnace  to  which  I 
have  called  your  attention,  the  operations  are  con- 
ducted by  means  of  manual  labour,  which  is  severe 
enough  in  itself,  but  which  is  rendered  much  more 
so  by  the  amount  of  acid  vapours  which  the  work- 
man have  to  bear  with,  more  especially  when  dis- 
chargimr  the  furnaces,  and  which  render  it  much 
more  difficult  to  replace  this  class  of  workmen,  than 
those  in  almost  any  other  department  of  an  alkali 
work. 

From  this  cause,  the  idea  of  employing  me- 


chanical arrangements  instead  of  manual  labour 
was  one  that  very  early  presented  itself  to  alkali 
manufacturers,  and  I have  here  a drawing  of  one 
of  the  first  attempts  to  carry  out  this  idea,  which 
was  tried  in  or  before  1842. 

The  arrangement  of  machinery  for  operating 
chemical  furnaces  patented  by  Pattinson  in  1848 
was  the  first  real  step  in  the  direction  of  reducing 
manual  labour,  and,  although  it  was  not  so  suc- 
cessful as  was  anticipated,  it  has  helped  to  show- 
the  way  to  more  perfect  appliances. 

It  is  true  that  towards  the  end  of  his  specifica- 
tion he  points  out,  as  regards  the  usual  form  of  de- 
composing furnace  with  pot  and  roaster,  that  his 
apparatus  was  only  suitable  for  the  roaster;  but  at 
the  beginning  of  his  specification  he  distinctly 
points  out  the  application  to  a decomposing  or 
salt-cake  furnace  with  a single  bed,  where  the 
salt  and  acid  “ are  heated,  with  constant  stirring, 
until  the  muriatic  acid  is  driven  off,  and  it  has 
become  sulphate  of  soda,”  and  his  claim  is  also 
clear  upon  this  point.  Little  more  seems  to  have 
been  done  until  Jones  and  Walsh  took  out  their 
p>atent  in  1875  for  a form  of  furnace  consisting  of 
an  iron  pan  of  a circular  form,  which  formed  the 
bed  of  the  furnace,  upon  which  the  salt  and  acid, 
were  mixed  and  stirred  by  scrapers  and  ploughs, 
operated,  as  in  Pattinson’s  furnace,  by  a central 
shaft. 

The  special  feature  of  the  patent  of  Jones  and 
Walsh  was  a return  to  the  old  class  of  furnace  with 
a single  bed,  and  the  doing  away  with  a large 
amount  of  the  manual  labour.  It  was  hoped  that 
this  furnace  would  have  been  a great  success,  and 
a considerable  number  were  erected ; but  most  of" 
these  have  been,  more  or  less,  failures,  chiefly 
owing  to  the  great  wear  and  tear  of  the  machinery, 
and  consequent  heavy  cost  for  repairs.  Whenever 
these  furnaces  have  been  worked  at  anything  like 
their  alleged  capacity,  the  breakages  have  been  a 
constant  source  of  trouble,  and  only  when  they 
have  been  worked  lightly  have  they  been  at  all 
successful.  In  some  few  cases  they  have  been 
steadily  worked  for  considerable  periods  without 
any  serious  breakdowns,  but  in  these  cases  there  has 
been  great  care  taken  never  to  overwork  them,  thus 
keeping  down  the  heat,  and  saving  tear  and  wear. 

The  mechanical  difficulties  have,  it  is  believed, 
been,  to  a considerable  extent,  overcome  in  the 
more  recent  furnace,  patented  by  Jones  and  Walsh, 
in  March,  1880,  which  is  constructed  almost 
entirely  on  the  principle  of  the  Mactear  cal- 
cining furnace,  patented  in  May,  1876,  and  which 
is  now  well  known  and  extensively  adopted.  But 
the  greatest  objection  of  all  to  the  system  adopted 
by  Jones  and  Walsh — and  which  holds  good 
equally  with  the  new  form  of  their  furnace — is, 
that  the  salt  and  acid  being  all  added  within  a 
comparatively  small  period  of  time,  there  is  a 
great  evolution  of  muriatic  acid  gas  at  the  begin- 
ning of  the  operation,  and  a rapidly  decreasing 
amount  as  the  process  continues.  The  following 
figures  show  the  above  fact  very  clearly  : — 

Furnace  charged  with  KCl. 

Commenced  to  charge  at  9.30  a.m. 

Do.  do.  10. CO  ,,  with  vitriol  150®  Sw. 

Vitriol  all  run  by  1.0  p m. 

First  sample,  taken  so  soon  as  charge  thoroughly  mixed. 


ISO 


JOURNAL  OF  THE  SOCIETY  OF  AETS,  Febeuatiy  4,  1881. 


T:lir  (^composition  each  hour. 


:.*  Aiud21  o o 

ii 

0 „ 

I ,, 

'>  'j 

-■»  M 
1-2  .. 


KCl.  = 72  "70  °/q  Decomposed. 

M = /'J'So  ,,  ,, 

„ =8513  „ 

„ =90-C0„ 

)(  = 95'92  ,,  ,, 

„ = 96-32  „ 

) ) = 9 7 ■ 5 7 , ) 

„ = 98-80,, 


I ■ ■ V ] .T.\furo  of  tlie  "ases  entering  the  con- 

’ . ;‘*-r  ].:is.''iiig  tlirough  300  feet  of  piping, 
• I ' 1 I t ,v  n 171"-’  Fall!-,  at  10.15  a.m.  to  110° 
J . i‘  7. 1 p.i-. 

« ! if  < iT  * i-  nofie.ssary  in  working  the  con- 
^ :i  .-ill  the  acid  is  required  to  be  high 

v!  . s .y  to  ol'-’’  Twaddell.  The  amount  of 
fi.r.T  ii;g  into  the  condenser  having  to  be 
’*  ! n Tiy  times  during  the  progress  of  the 

. I wii'h -tower  of  some  sort  is  needed,  before 
I - : l:  tl;>‘  gases  to  pass  to  the  chimney. 

( >f  I it  me  is  well  worth  noting;  there  is  a 
< )nsidi-i-ablo  j-eduction  in  the  amount  of 
. : 1 r- ‘-.lin'd  for  the  decomposition.  This,  of 

■ ' . ;ipp!i- .s  to  a greater  or  less  extent  to  all 

.r:  -al  furnaces,  as  the  mixture  of  the  salt 
..  id  i>  not  only  more  rapid,  but  more  com- 

■ tl;  it  can  ever  be  in  hand-worked  fur- 
. The  amount  of  this  saving  is  stated  by 

. 1 nmfac.turcrs  who  have  tried  these 

■ ■ ■ of  Junes  and  YTalsh  to  be  from  4 per 
• *.  t . 5 j)cr  cent,  on  the  vitriol  used.  Various 

- I have  been  taken  out  for  mechanical 

c • ments,  ])ut  none  of  these  call  for  much 
f n!  ii;.  cxcpj.t  that  form  of  furnace  or  apparatus 
. ’ ].y  r unmack  and  Walker,  which,  intro- 

■ : r it  d'.cs  a new  phase  of  the  question,  is 

•V  ,!fh  c-'.reful  study.  To  these  gentlemen 
; ti  c credit  (.f  first  proposing  and  carrying 
t ic-  < ui  tinijuus  decomposition  of  saltina  muffle 
, adhongh  the  mechanical  difficulties  con- 
3''  • ' vMil:  their  apiparatus  have  as  yet  proved  too 
* ' their  cumj,h‘te  success. 

1 ' i •. -it ns  consists  of  a cast-iron  cylinder, 

in  h ngth.  1 eated  externally  by  a series 
* -arrange,!  flues,  and  made  to  revolve 

' - -e]  . 'Die  salt  and  acid  arc  fed  in 

: *nti  lUeiisly,  and  forced  onwards  by  a 

- i r..iicr  arrangement,  mounted  on  a 
I'.i  .(  ■;  througli  the  cylinder,  the 

■ ' ■ ! ihe  ni.'if “i-i.-ils  through  the  cylinder 

. o .1  sist.-d  by  its  being  laid  with  a slight 
h’;c  Oxland’s  ealciner  for  ores);  the 
' ‘ ii  phate  of  .soda  is  delivon'd  at  tlie  lower 

f '•  m;i  hine.  and,  the  hydrochloric  acid 
" ■ ' i-  -t  at  ;j]j  rliluted  by  air  01’ fuel  gascs,  is 

= cr-  - -i V eonocn  ■d. 


' ' ' i.c  of  tins  furnace  being  an  entire  suc- 

’ ‘ w- ; < ; : rt  linetl  ; but,  after  a considerable 

•rpu  lifurc  r ? neuicy  mnl  a lengthened  trial,  it 
'I-  i-*'  ' ‘ip,  tli<‘  mechanical  difficulties 

^ so  far. 

^ !!e  ?cu,re.  1?  Iw  aer>n  no  thoroughly  satis- 
’ ’lich  will  ])roduce  sidphate  of 

• i i -u-  h;i  1 as  yet  been  introduced,  but 

di-  tc  -1  one  th.af  eal'ed  urgrmtly  forsolu- 
'•  - !id  eriiisider.at io7i  of  all  the  various 

' d >m  fine'  to  time,  and  believing 
‘ method,  such  as  is  indicated  in 

' -e  I cl  .r  revivifying  jirocess  of  Norman 
af>  L othe  r..  and  qq.’d,  d to  .salt-cake  by  Cuminack 


and  Walker,  was  the  proper  direction  in  which  to 
work,  I abandoned  a series  of  attempts  which  I 
had  made  to  produce  a mechanical  muffle  furnace, 
and  determined  to  work  out  the  problem  of  a con- 
tinuous salt-cake  furnace  on  the  open  roaster 
principle. 

The  conditions  with  which  a mechanical  salt- 
cake  furnace  must  comply  in  order  that  it  may  be 
successful,  are  much  more  stringent  than  in  the 
case  of  any  of  the  other  furnace  operations  of  an 
alkali  work. 

In  designing  a furnace  the  following  points  must 
be  (amongst  others)  carefully  considered  and  pro- 
vided for,  otherwise  there  is  great  likelihood  of 
failure  and  expense  : — 

1.  Simplicity  and  strength  of  the  mechanical 
arrangement. 

2.  Convenient  access  to  all  wearing  parts  to 
facilitate  repairs. 

3.  Economy  in  working. 

4.  Freedom  from  escape  of  acid  vapours. 

5.  Simple  delivery  of  finished  sulphate  of  soda 
without  escape  of  acid  vapours. 

6.  Simplicity  of  arrangements  for  regular  feed 
of  acid  and  salt. 

The  experience  gained  from  several  years’  work- 
ing of  the  “Mactear”  carbonating  and  calcining 
furnace,  which  has  been  so  comj^letely  succe.'ssful 
in  dealing  with  the  question  of  calcining  soda- ash  or 
alkali  by  mechanical  means,  pointed  at  once  to  the 
suitability  of  its  general  design  as  a basis  for  the 
construction  of  a salt-cake  furnace. 

It  required,  however,  a long  period  of  time  and 
many  abortive  designs  and  plans,  ere  the  various 
details  were  worked  out,  so  as  to  give  reasonable 
grounds  for  belief  that  all  the  necessary  points  had 
been  attended  to,  and  provided  for,  and  that  there 
was  good  ground  for  belief  that  the  finished  fur- 
nace was  likely  to  be  successful. 

The  furnace,  patented  in  November,  1879,  and 
shown  in  the  diagrams,  has  been  the  result  of  my 
attempt  to  solve  the  problem  of  a mechanical  salt- 
cake  furnace,  and  it  has  been  successful.  The 
general  construction  is  very  much  that  of  the 
“ Mactear”  carbonating  furnace,  being  a circular 
pan  resting  on  radiating  arms,  which  carry  bear- 
ing wheels,  on  which  the  furnace  revolves,  the 
wheels  running  on  a race  or  rail,  and  the  whole 
being  kept  from  working  out  of  truth  by  a central 
pivot  or  bearing  ; the  furnace  is  covered  with  an 
arch,  carried  on  a curb  piece,  supported  on  a series 
of  pillars,  and  the  emission  of  acid  gases  is  pre- 
vented by  a lute,  which  surrounds  the  iron  pan. 

The  bed,  however,  of  the  furnace,  differs  from 
the  “Mactear  carbonator,”  in  that,  instead  of  hav- 
ing a central  opening  for  discharging  the  furnace, 
there  is  a small  iron  pan  or  pot,  which  first  of  all 
receives  the  acid  and  salt  as  they  are  fed  in  to  the 
furnace.  The  flow  of  acid  is  constant,  and  is  re- 
gulated by  a slide  and  equilibrium  valve  of  simple 
construction.  The  supply  of  salt  is  intermittent, 
being  regulated  by  a screw,  supplied  from  a hop- 
per kept  filled  with  salt,  the  screw  being  operated 
by  a ratchet  wheel,  driven  by  a connecting  rod, 
and  a lever  and  pall,  capable  of  accurate  adjust- 
ment as  to  length  of  stroke,  gears  into  this  wheel, 
so  that  the  amount  of  feed  given  to  the  screw  can 
be  governed  with  the  greatest  ease. 

The  salt  and  acid  being  continually  fed  into  the 
centre  pot,  this  becomes  full,  and  the  excess  flows 
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over  the  edge  into  the  bed.  This  may  be  either 
arranged  in  concentric  rings  or,  as  in  my  later 
patent,  be  without  division.  As  the  feed  continues, 
the  materials  gradually  work  outwards,  until  the 
outer  edge  of  the  furnace  is  reached,  when  the 
sulphate,  now  completely  finished,  falls  down 
through  a series  of  ducts  into  an  annular  channel, 
which  is  closed  by  a cover  bolted  to  the  furnace 
and  revolving  with  it,  and  which  works  in  lutes  so 
as  to  prevent  the  escape  of  gas  ; the  sulphate,  as  it 
falls  into  this  channel,  is  caught  by  scrapers,  and 
5 wept  round  to  a large  box  or  hopper,  from  which 
it  is  drawn  out  into  waggons  or  barrows. 

The  materials  are  mixed  and  turned  over  by 
•stirrers,  ploughs,  or  scrapers,  placed,  as  in  the  Mac- 
lear  carbonator,  between  the  two  flues,  through 
which  the  acid  vapours  and  products  of  combus- 
tion pass  away  to  the  condensers,  where  they  are 
protected  to  a great  extent  from  the  heat. 

The  bed  of  the  furnace  is  lined  with  fire-brick, 
■boiled  in  tar,  and  set  in  a special  cement,  which  be- 
comes harder  than  ever  when  subjected  to  the 
action  of  the  heat  and  sulphate,  the  whole  bed 
•settling  into  one  compact  mass,  which  resists  very 
perfectly  the  action  of  the  materials  put  into  the 
furnace. 

The  heating  of  the  furnace  may  be  carried  out 
as  most  convenient,  either  coke,  coal,  or  gaseous 
fuel  being  used  ; care  must  be  taken,  however, 
that  thorough  combustion  is  attained,  so  as  to 
prevent  soot  being  passed  on  into  the  condensers, 
as  it  is  not  only  wasteful  in  fuel,  but  apt  to  stop 
the  condensers  up. 

The  great  advantage  of  a continuous  plan  of  de- 
composing salt  is  to  be  found  in  connection  with 
the  condensation.  The  flow  of  water  need  not  be 
altered  for  days,  as  once  set  for  a given  quantity 
of  salt  and  strength  of  acid  there  is  little  likelihood 
of  its  requiring  to  be  altered  until  some  change 
takes  place  in  the  quantities  being  worked. 

Thereisno  difficulty  ingettingallthehydrochloric 
acid  condensed  at  a strength  of  28°  to30°Tw.,  with- 
out any  wash  tower,  and  with  an  escape  in  the  chim- 
ney of  much  less  than  the  Alkali  Act  allows.  There  is 
thus  no  weak  acid  produced,  a great  point  gained 
with  a furnace  of  the  open  principle,  and  one 
which  places  it  at  once  on  a level  with  the  close  or 
muffle  furnaces,  in  which  this  production  of  strong 
acid  alone  is  the  great  advantage.  The  amount  of 
condensing  plant  also  is  very  much  less  with  the 
new  furnace,  in  fact,  not  so  much  as  one  half  what 
has  been  found  necessary  with  the  close  or  muffle 
furnaces  now  in  use. 

The  salt-cake,  as  it  is  withdrawn,  is  almost 
entirely  free  from  smell  or  acid  vapour,  and  there 
is  no  trace  of  gas  to  be  seen  about  the  furnace 
itself  while  working.  The  appearance  alone  of  the 
salt-cake  has  been  found  almost  sufficient  to 
enable  the  workmen  to  regulate  with  great  nicety 
the  feed  of  sulphuric  acid.  The  results  of  the 
testing  of  average  samples  made  on  each  shift  for  a 
week  (see  Table  next  column')  will  show  this. 

These  samples  were  taken  by  lifting  a shovelful 
from  each  barrow,  as  it  was  filled  (fl^cwt.),  and 
mixing  ; a small  sample  was  taken  from  this  in  the 
usual  way,  every  two  hours,  and  tested.  The 
above  results  are  the  average  figures  for  each  shift. 

There  is  no  difflculty  in  making,  from  common 
white  salt,  sulphate  of  97  per  cent,  guaranteed, 
and  the  great  difflculties  which  have  hitherto  pre- 


Shift. 

Tons  made. 

Acid  (free\ 

Salt. 

1 

9-63 

1-60 

•30 

2 

8-92 

1-25 

•65 

3 

10-33 

100 

•30 

4 

8-22 

1-10 

•60 

5 

9-98 

1-50 

•40 

6 

9-62 

1-50 

•50 

7 

10-50 

1-33 

•50 

8 

8-75 

-90 

•583 

9 

10-33 

1-25 

•40 

10 

10-15 

1-06 

*583 

11 

10-32 

1-20 

*60 

12 

9-10 

•80 

1*40 

13 

10-15 

•90 

*50 

14 

8-23 

*75 

•60 

Total. 

134-23 

Averag-e. 

1-15 

Average. 

•565 

vented  the  use  of  ground  rock-salt  in  the  ordinary 
furnaces  altogether  disappear  with  this  furnace,  as 
it  works  rock-salt  perfectly,  and  with  it  turns  out  a 
greater  weight  of  finished  sulphate  per  shift,  of  a 
quality  which  need  not  contain,  at  anytime,  more 
than  ^ per  cent,  of  undecomposed  salt. 

The  quantity  of  work  done  depends,  to  a great 
extent,  upon  the  draught.  In  the  case  of  the 
furnace  now  at  work  at  St.  Eollox  (which  is  con- 
nected to  a small  chimney  with  little  heat  in  it,  so 
that  the  draught  is  exceedingly  bad),  the  work 
done  is  about  135  tons  per  week  of  seven  days — 
nearly  10  tons  per  shift ; this  with  common  salt, 
with  about  7 per  cent,  moisture.  With  a better 
draught,  one  ton  per  hour  will  be  easily  finished 
from  common  salt  with  this  furnace,  which  is  of 
21  ft.  outside  diameter.  Deducting  the  area  of 
the  small  pan,  and  of  the  outer  ring,  say  12  in. 
broad,  there  remains  as  a calcining  bed  about  231 
square  feet,  which,  finishing  at  the  rate  of  one  ton 
per  hour,  would  give  about  10  lbs.  per  hour  as  the 
amount  calcined  per  square  foot. 

The  quality  of  the  salt-cake  is  completely  under 
control ; it  can  either  be  produced  in  a fine,  pow- 
dery condition,  suitable  for  glass-making  purposes, 
or  it  can  be  produced  in  cohering  masses,  which 
are  more  suitable  for  alkali- making,  as,  in  this 
form,  it  is  less  liable  to  be  carried  over  into  the 
pan  or  chimney  by  the  draught. 

The  sulphate  produced  is  in  a condition  highly 
suited  for  the  manufacture  of  alkali,  as  it  is  alto- 
gether free  from  the  hard  semi- fused  lumps  such 
as  are  too  often  found  in  salt-cake  made  in  ordinary 
furnaces,  more  especially  of  the  open  roaster  class. 
These  lumps  are  very  difficult  to  decompose  per- 
fectly in  the  ball  furnace,  cause  the  charge  to  take 
a longer  time  to  finish,  and  are  often  found  as 
kernels  of  undecomposed  sulphate. 

In  comparing  the  relative  costs  of  working  the 
new  “ Mactear  ” furnace  against  the  old  form,  the 
question  of  salt- supply  is  an  important  element ; 
whether  it  has  to  be  elevated  from  the  fioor  level 
into  the  hopper  of  the  furnace,  or,  on  the  other 
hand,  it  can  be  brought  in  on  the  higher  level,  and 
be  dropped  direct  into  the  hopper.  In  the  first  case, 
supposing  the  salt  has  to  be  delivered  on  the  floor 
level,  as  happens  to  be  the  case  with  the  furnace 
at  present  working,  then  the  cost  of  elevating  will 
be  included  in  the  cost  of  the  motive  power  of  the 
machine. 
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A>'umimr,  therefore,  that  in  the  case  of  Loth 
es  the  salt  is  laid  down  on  the  floor  at  the 
fun. ace.  tlw  actual  amount  of  labour  required  is,  in 
t':.*  ;i  Tyne  open  furnace  of  most  modern 

( ;:-tru.  'i-n,  fumi.shing  GS  tons  of  salt-cake  per 
w . k ..!  -ix  days  three  men  per  shift,  or  a little 
i;.  :■  than  1 1 tons  per  man  per  week.  In  the  case 
th  - ••  Mactcar ’’ decomposing  furnace,  one  man 
] : i-  ai.le  with  ease  to  do  all  the  work  of  the 

. <.r  al)  >ut  72  tons  per  week  per  man,  calcu- 
1 ..i;  "Ilf  ton  jierhour.  In  addition  for  each  two 

< : • f irnaces,  one  man  is  required  to  look  after 

■ • iii.';!i-  - and  oil  machinery,  and  at  same  time 

' ift.  :•  thf  condensers  (whichrequire  very  little 
.•••  : ■!!  . In  all.  the  labour  may  be  called  l^men 

i ; iff.  or  half  the  number  required  for  the  old 
; . -..f  . while  the  output,  being  more  than 
■.  1’  I.  .1.  r-  duces  the  actual  amount  of  labour  per 
t : t ■ "lit  one-fourth  what  it  is  with  the  old 

.f  , the  sulphate  in  each  case  being  drawn 
i;.-  - 1 .u  ifws  or  waggons  ready  for  removal. 

Tl..  ai.iount  of  fuel  so  far  has  been  about!  cwt. 

< f . .lo-  pfi'  ton  of  finished  salt-cake  ; with  im- 
] r"Vf‘i  draught  it  is  expected  this  will  be  still 
1 I'  th.  r r.  duced. 

Tie  tual  saving  in  labour,  fuel,  &c.,  after  cal- 

< .'  ;ing  liberally  for  depreciation  of  plant  and 

ix will  amount  to  about  2s.  6d.  per  ton  of 
- I’.f  made  from  common  salt,  while  to  this 
V.  ■ ; i‘ t-.  be  added,  in  the  case  of  rock-salt,  the 
a’  • : hfff-rcnce  in  cost  of  the  salt  itself. 

I h-  . :h  ct  (»f  such  a reduction,  when  calculated 

■ "II  I ho  cost  of  bleaching  powder,  is  sufficiently 

I L".  A^<umingthat  53  cwt.  of  salt  are  required 
Tl.  M-.  .'.uco  the  acid  for  one  ton  of  bleaching 
T '!■  r.  r.r  equal  to,  say,  GO  cwt.  of  salt-cake,  the 
1.1  ‘ ri*  ‘living  would  be  7s.  Cd.  per  ton  of  bleaching 
: o-..  i. c.  iniiuon  salt  being  used  ; %vith  rock-salt, 

! ■ V :11  hr  the  extra  cost  of  the  salt  to  add  to 

'i  r.  ^ulfN  and  advantages  of  the  new  furnace 
a .;  b<  'X.iiiiK  d ujt  as  follows: — 

■.  it.y  decreased  cost  of  the  salt-cake  pro- 
■i  •'  1 ' *y  I '-r  cent,  saved  in  manufacturing 

'1  ; I ;.<  (nal  manual  labour  is  much  reduced, 
d;  till-  number  of  furnace-men  being  suffi- 
:•  I T.  V h tin  y have  not  to  contend  with  the 

I'  "f  lydro'-hloric  acid  gas  which  are  met 
old  furnaei  s,  a class  of  workmen  can 
‘ ■ i ; 1 iiiueh  more  easily  dealt  with  than  the 

■ I ; d.  . i.nq.ov.i  r,  who  is  rather  apt  to  give 

i • . u.d  is  not  easily  rcjilacod. 

. 'i  . " ■ d of  salt  and  acid  being  continuous, 

‘ ‘ le  w of  acid  vapour  to  the  condenser; 

■ j il  'y  water  can.  therefore,  be  constant, 
■T‘  i d M o,  t I I quire  much  att(-ntion.  The  amount 

• ! hieing  .spare  required  is  very  much  less 
le  n.  with  ihe  old  furnace  (about  one-half  or  less), 
i the  .«ii  id  r an  all  be  made  of  30^  Twaddell  if 
:•  j-un  d,  without  the  u.sc  of  a w’ash-tower. 

n.'  quaiit  V of  f lie  salt-cake  is  more  uniform 
ti  u that  m.'ole  by  tlu'  c)ld  furnaces,  and  is  com- 
T h *•  ly  undiT  ( ontrol. 

>.  b’"i  k-xilt  is  workr-d  quite  as  easily  as  com- 
Ti.-'Ti  ‘.tit  :n  this  furnaoe  ; none  of  the  difficulties 
w l.a  h are  found  in  tin-  atte  mpts  to  use  rock-salt  in 
th"  -.rlinary  furnare,  or  the  danger  of  breaking 
t.'ii'  ]..'*«!.  .arc  nu  t with,  and  the  salt-cake  is  quite  as 
Wi  ll  o'ni]M  srd  : beside.';,  as  the  rock-salt  is  free 


from  the  moisttu'e  present  in  the  common  salt,  a 
larger  output  of  salt-cake  is  obtained. 

6.  Much  less  ground  is  required  for  the  erection 
of  these  furnaces,  and  less  roof  space  is,  of  course, 
necessary,  while  the  whole  is  easily  controlled  by 
the  foreman,  whose  duties  are  much  more  readily 
performed  than  where  he  has  to  superintend  a series- 
of  small  batches. 

7.  Should  it  be  considered  desirable,  a mechani- 
cal draught  can  be  used,  and  complete  condensa- 
tion effected. 

A group  of,  say,  six  of  such  furnaces,  each  capablo 
of  turning  out  some  150  tons  per  week  of  salt-cake,, 
fed  from  a high  level  salt-store  by  means  of  such 
simple  mechanical  means  as  the  travelling  belt, 
used  in  grain  stores,  which  shall  deliver  the- 
salt  into  the  service  hoppers,  the  finished  salt- 
cake  being  discharged  into  waggons,  which  shall  be 
run  direct  to  charge  the  revolving  black-ash 
furnaces,  is  what  I hoj)e  ere  long  to  see  at  work. 

These  would  be  worked  at  a very  low  cost ; and 
if  driven  from  either  one  or  two  main  engines,, 
could  be  worked  'with  one  foreman,  one  engine- 
man,  and  eight  workmen  at  most  per  shift,  and 
in  addition  to  the  economy  in  cost,  the  great 
advantage  of  a works  absolutely  free  from  the 
irritating  fumes  of  hydrochloric  acid  common  to 
the  present  style  of  furnace  would  be  obtained. 

I am  now  preparing  plans  for  such  an  arrange- 
ment, and  trust  ere  long  to  see  my  ideas  carried 
out. 


DISCUSSION. 

The  Chairman  said  he  had  no  doubt  Mr.  Mactear 
would  be  willing  to  give  any  fmther  explanation  of  his- 
furnace  which  might  be  desired.  He  should  hke  to  ask 
in  what  condition  the  salt  and  acid  mixture  was  when  it 
left  the  central  pot — was  it  in  a fluid  state,  and  had 
the  decomposition  commenced  ? 

Mr.  Mactear  said  the  salt  and  acid  came  over  in  a 
state  of  mechanical  mixtm’e  only ; httle  or  no  decom- 
position having  taken  place.  It  was  in  very  much  the 
same  state  as  the  snow  at  present  in  the  streets,  in  fact 
a sludge.  In  re^fiy  to  a question  how  the  mixture  was 
moved  from  the  centre  to  the  outside  of  the  pan,  he  said- 
the  fmmace  was  constantly  revolving,  and  there  were  a. 
series  of  stirrers,  which  tmned  the  stuff  over.  As  the 
feed  came  from  the  centre,  unless  it  passed  out  at  the 
edge,  the  fmaiace  would  get  too  full. 

Mr.  Alfred  Allhusen  asked  what  was  the  form  of 
stuTer ; it  did  not  appear  on  the  drawing. 

Mr.  Mactear  said  he  had  not  attempted  to  give  all 
the  details  fully,  because  the  invention  was  still  to 
some  extent  in  embryo. 

Dr.  Alder  W right  had  hstened  to  the  paper  -with  great 
interest,  but  he  should  hke  to  ask  one  or  two  questions 
in  connection  with  the  construction  of  the  apparatus, 
more  particularly  in  reference  to  the  scrapers,  which  he  » 
had  almost  said  were  the  weak  point  of  the  machine, 
on  account  of  their  habhity  to  break  and  get  out  of 
order.  He  understood  that  it  was  not  yet  perfected  in 
that  respect,  or  he  should  have  asked  how  long  the 
scrapers  would  last,  -without  its  being  necessary  to 
stop  the  continuous  process  for  the  purpose  of 
rectifying  them,  because  that  was  the  practical  point 
which  really  limited  the  continuousness  of  the  process. 

Of  course,  if  the  works  were  carried  on  for  only  six  days 
in  the  week,  it  would  be  essential  to  stop  once  a week, 
and  the  repairs  could  be  carried  out  then ; but  in 
vorks  where  the  process  was  carried  out  absolutely 
continuously,  it  would  be  desirable  to  have  some  notion 


JOTJENAL  OF  THE  SOCIETY  OF  AETS,  February  4,  1881. 


183 


as  to  the  length  of  time  the  pan  conld  be  kept  con- 
tinuously revohung,  without  the  intermixing  arrange- 
ment getting  so  far  out  of  order  as  to  deteriorate  the  I 
purity  of  the  product,  by  the  material  balling  together 
in  lumps  ; or  for  such  other  differences  as  had  proved 
disastrous  in  the  case  of  Jones  and  Walsh’s  arrange- 
ment. He  should  also  like  to  ask  if  there  was  any 
possibility  of  the  diffusion  of  acid  vapours  underneath 
the  furnace. 

Mr.  Charles  Thomas  (Netham  Chemical  Works)  asked 
if  Mr.  Mactear  had  yet  had  sufficient  experience  to  say 
what  the  cost  of  repairs  would  be  per  ton  of  salt  cake  ? 

Mr.  Mactear  replied  in  the  negative. 

Mr.  R.  C.  Clapham  congratulated  Mr.  Mactear  on  the 
very  able  paper  he  had  read.  He  felt  some  difficulty 
in  saying  much  on  the  matter,  as  there  were  so  many 
present  connected  with  the  chemical  trade  who  were 
better  qualified  to  deal  with  it.  They  were  much 
indebted  to  Mr.  Mactear  for  the  attempt  he  was 
making  to  bring  about  a mechanical  decomposition  of 
common  salt,  which  they  would  aU  agree  was  what 
those  in  the  chemical  trade  had  been  aiming  at  for 
many  years.  They  knew  that  Mr.  Mactear  had  suc- 
ceeded remarkably  well  in  both  the  balfing-fumace  and 
the  carbonating  furnace,  and,  therefore,  they  were 
bound  to  receive  his  remarks  with  considerable  respect. 
The  history  he  had  given  of  the  chemical  trade,  he 
found  rather  a difficulty  in  entering  upon  it,  as  he  could 
go  much  farther  back  than  quoted  by  Mr.  Mactear, 
for  he  recollected  when  salt  was  decomposed  in  leaden 
furnaces,  and  the  many  difficulties  connected  with  it. 
Coming  to  more  practical  matters,  there  could  be  no 
doubt  at  all  that  the  real  point  for  consideration  Avas 
whether  the  Mactear  decomposing  furnace  differed  sub- 
stantially from  the  Jones  and  Walsh  fui’uace.  He 
recollected  several  years  ago  trA’ing  a number  of  experi- 
ments with  Jones’s  furnace,  and,  as  Mr.  Mactear  had 
said  already,  when  it  was  worked  for  some  time,  the 
success  was  really  A'ery  satisfactory,  especially  in  the 
condensation  of  hydrocliloric  acid. 

Mr.  Mactear  said  he  must  have  been  misunderstood  ; 
he  did  not  think  J ones  and  Walsh’s  furnace  was  success- 
ful in  this  respect. 

Mr.  Clapham  said  his  opinion  was  that  it  was  very 
successful  in  condensation ; he  was  not  at  all  OA^er- 
estimating  the  matter  in  saying  that  20  to  25  per  cent, 
more  hydrochloric  acid  could  be  condensed  by  the 
Jones  and  Walsh  fiumace,  than  by  the  ordinary  hand- 
worked furnace.  It  was  A'eiy  gratifying  to  find  that 
Mr.  Mactear  could  condense  the  hydrochloric  acid 
without  any  weak  condensers,  or  anything  of  that  kind. 
He  was  not  quite  sure  whether  he  understood  Mr. 
Mactear  to  give  the  heats  of  the  gases  as  they  passed 
from  the  furnace  to  the  condensers,  and  from  the  tops 
of  the  condensers  into  the  air.  There  could  be  no 
doubt,  however,  that  whether  Mr.  Mactear  or  Mr.  Jones 
ultimately  succeeded,  what  was  really  Avanted  was  a 
mechanical  furnace  to  work  the  salt. 

Mr,  Allhusen  asked  if  Mr.  Mactear’s  experience 
showed  that  any  difficulty  arose  from  the  action  of  the 
acid  on  the  brickAvork  on  the  point  between  the  brick 
bottom  of  the  roaster  and  the  pan. 

Mr.  Clements  thought  from  what  he  had  heard  to- 
night, this  furnace  appeared  to  be  the  best  of  any 
hitherto  constructed.  It  appeared  much  simpler  than 
Jones  and  Walsh’s,  and  the  centrifugal  action  produced, 
by  which  the  sulphate  of  soda  was  gradually  sent 
forward  and  collected,  was  much  superior  to  anything 
that  had  been  done  pre-viously.  The  means  of  collecting 
the  sulphate  of  soda  made  it  a continuous  process,  which 
had  not  been  accomplished  before,  whilst,  as  they  had 
been  told  that,  by  the  analyses  of  the  substance  pro- 
duced, the  quantity  of  acid  could  be  regulated  to  a degree 
of  accuracy  never  before  attained.  If  he  could  carry 


out  the  improvements  spoken  of  in  his  concluding  re- 
marks, by  which  the  salt  could  be  continuously  supplied 
in  the  same  way  as  the  acid,  it  would  almost  approach 
perfection.  He  hoped  he  would  be  able  to  do  so,  and  by 
that  means  no  doubt  the  furnaces  would  be  extensively 
adopted.  He  should  like  to  know  if  Mr.  Mactear  used 
this  furnace  himself,  and  what  was  the  quantity  of 
sulphate  of  soda  turned  out.  At  the  present  time  there 
were  about  200,000  tons  annually  manufactured,  and  as 
this  furnace  would  turn  out  150  tons  per  week  of  salt 
cake,  it  Avould  require  about  1,000  or  1,200  of  these 
furnaces  to  manufacture  the  whole  quantity  produced. 
It  was  always  a difficult  matter  to  get  a new  invention 
taken  up,  however  perfect  it  might  be,  on  account  of 
the  expense  of  introducing  new  machinery,  but  if  this 
furnace  were  a genuine  success  there  was  no  doubt  that 
in  time  other  manufacturers  would  adopt  it,  and  the  old 
ones  would  disappear. 

Mr.  Gamble  said  it  was  of  great  importance  in  the . 
salt  cake  manufacture  to  make  the  process  a continuous  . 
one,  and  no  doubt  Mr.  Mactear  would  find  there  was  a 
great  saving  in  the  condensing  plant  required,  and 
probably  also  in  the  quantity  of  vitriol  used.  He  should 
also  like  him  to  explain  his  seventh  reason  for  consider- 
ing the  furnace  an  improvement,  in  which  he  said  that 
should  it  be  considered  desirable  a mechanical  draft 
could  be  used  and  complete  condensation  effected,  but 
he  had  already  said  that  he  could  condense  the  hydro- 
chloric acid  completely. 

Mr.  Mactear  said  it  was  condensed  to  a lower  point 
than  was  required  by  the  Act,  but  with  a mechanical 
draught  actually  complete  condensation  would  bQ 
attained. 

Mr.  C.  Lomas  asked  if  Mr.  Macte&,r  did  not  find  con- 
siderable difficulty  in  the  caking  of  the  salt  cake,  as  it 
fell  from  the  furnace  into  the  troughs  and  ducts,  be- 
cause this  would  lead  to  a great  difficulty  in  treating 
those  substances  in  manufacture.  It  had  always  been 
found  a difficulty. 

Mr.  Mactear,  in  reply,  said  Dr.  Wright  referred  first 
of  all  to  the  scrapers  being  the  weak  point.  To  begin 
with,  in  the  case  of  Jones’s  and  Walsh’s  furnace,  the 
scrapers  and  the  shaft  were  the  moAung  part  of  the 
machine,  and  that  princijfie  was  radically  bad,  because 
the  \-ery  weakest  part  of  the  macbine  was  made  to  bear 
the  greatest  resistance,  so  that  it  required  the  shafts  to 
be  of  enormous  strength.  In  his  furnace,  scrapers  of 
any  foi’m  might  be  used,  and  he  was  still  making  ex- 
periments on  this  point,  but  those  he  now  used  were 
very  much  like  the  ordinary  stirrers  of  the  carbonating 
furnaces.  They  were  small  in  diameter,  fixed  at  the 
end  of  shafts,  which  came  down  and  revolved  in  the  * 
furnace.  They  had  A’^ery  small  resistance,  and  the  risk 
of  breakage  was  very  small.  He  did  not  remember  in 
his  experience  of  carbonating  furnaces,  any  instances  oi 
a stirrer  breaking. 

The  Chairman  said  he  had  knoAvn  such  cases. 

Mr.  Mactear  said  he  had  never  heard  of  any,  though 
of  course  they  wore  aAvay.  In  the  present  furnace  the 
stirrers  next  the  pot,  which  was  working  in  the  strongest 
acids,  wore  away  rapidly,  and  one  about  the  middle 
scarcely  Avore  at  all,  and  the  one  working  the  edge  in 
the  finished  sulphate,  wore  away  a little.  The  quantity 
of  Avork  Avhich  could  be  done  with  them  was  certainly 
very  large.  For  a wear  on  the  end  of  the  scrapers  of 
about  in.,  they  had  finished  about  1,000  tons.  The 
furnace  had  only  been  at  work  for  about  seven  weeks  in 
aU.  It  had  been  repeatedly  stopped  to  make  slight  altera- 
tions ; and  it  was  only  since  the  new  year  it  had  been  kept 
at  Avork  steadily.  He  did  not  think  there  would  be  any 
necessity  for  stopping  for  any  serious  repair  for  a long 
time  to  come,  and  a scraper  could  be  put  in  in  three- 
quarters  of  an  hour.  It  only  need  be  stopped  while  the 
scrapers  were  lifted  out ; it  could  then  be  started  again 
Avithout  it ; and  as  soon  as  the  scraper  was  ready,  and 
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up.  it  miirht  1>e  ajraiu  stopped,  the  scraper  dropped 
in.  and  in  about  10  or  lo  minutes  operations  resumed. 

Mr  Gamble  asked  how  the  scrapers  were  made  to 
li-  liv.  r tie-  mat'-rial  to  the  outside  edge  of  the  furnace. 

Mr.  Mactear  .said  many  people  seemed  to  find  a difid- 
Mihy  m uiid.  r>tandiiig 'that ; hut  it  arose  from  this 
Ik*.  :hit.  tle-n*  being  a continuous  fiow  of  salt  and 
a.  id',  and' a <-..iistant  overflow,  if  the  furnace  did  not 
d.  iiv  r th'*  it  would  get  over-full  and  choke, 

r.  !-,  pirtlv  from  the  centrifugal  force,  it  did  not  get 
t--.  full.  'Thf  <l«divery  of  the  furnace  was  absolutely 
:i!i  ri!  iw.  That  was  the  principle  on  which  he  had 
W'.rk-  d;  ba-inu'-  it  on  this  idea,  that,  if  he  fed  in  the 
’uiddh  . it  must  get  too  full  and  overflow  somewhere, 
'n.- V f'lund  it  t ) be  a mi. stake  to  attempt  to  force  the 
-*  .:t  "tit.  1m  , ause  tlien  there  was  a danger  of  having 
:r..  uTi\V"rk'-d  stutf  pa.ssing  over.  Dr.  Wright  also 
d.  ,.f  til.  works  going  on  regularly  for  seven  days  ; 
.lid  not  know  what  was  the  habit  in  Lancashire, 

1 u-  in  .'^.■otland,  and  on  the  Tyne,  they  were  not 
i-.  tV..  h.ubit  of  running  for  seven  days  without  stoppage. 

r.  gard  to  tlie  coiTosion  of  the  iron  work,  there 
V.  i..  ul  'olwtcly  none.  The  whole  of  the  iron  work  was 
j uit.t.  d and  tarre<l ; the  lute  was  filled  with  oil  or  tar, 

. : I tli.  ro  was  no  escape  of  gas  there  at  all.  The  only 
. ' .i]--  of  gas  wliich  took  place  was  from  the  sulphate 
.iv  .wn  out  from  the  hopper,  and,  if  it  were  properly 

• :.;-li.  d,  tlie  amount  of  gas  which  came  off  was  infini- 
:•  -im  il  : in  fact,  with  sulphate,  such  as  was  made  last 

■ • k.  tli.  r.^  was  no  gas  given  off.  During  that  week, 

1.:kI  b.-oii  repeatedly  getting  the  amount  of  un- 
■ . ’i;].  .- d ."alt  down  to  *1  per  cent.,  and  on  average 
it  was  •22.3.  The  cost  of  repairs  was,  of 
u: . a .lillicult  (piestion  to  answer,  and  he  could 
: • iv  iM.sitivoly  without  further  experience,  but  he 
ug’:t  b ■ bad  di.scouutcd  that  pretty  well  when  he 
; k1  t tk.  n it  at  doutdc  the  cost  of  the  carbonating* 

! .!  !.  i' . . 'I’lic  only  difference  was  that  they  had  in 
Mi'ioii  till-  c4-ntral  iron  ])ot,  which  did  not  seem  to  wear 

• : f'.r  :i  lianl  crust  of  sulphate  half  an  inch  thick 

; I'.uiid  it,  wliich  apparently  protected  it  perfectly 

::  :::  tl;.  .i.  i.l.  All  the  other  arrangements  were  the 

i’  in  tli..  carbonatcr,  except  the  lute.  The  wear 

• d i;-  ..n  ill.'  ."tirrcrs  was  of  course  greater  than  in 
•1..  . 1-  ..f  tl..  f'arbomitcr,  but  in  assuming  the  repair 

• t-  i u!'!.-  Ik-  made  a jicrfcctly  fair  allowance,  because 
;*  Ui  .’•  1-'  rcmctulw-rcd  that  the  carbonating  furnaces 

4 1.  .1  .ill.',  p.  .-si Illy,  lou  to  1 .'iO  tons,  whereas  this  furnace 
u!  i . 1 i!v  l.')U  toii.s,  so  that  if  you  had  double  the 

• •-  j - r r .11.  it  more  fli;in  doubled  the  absolute  amount 
n.  ;..  V.  Tl,.  lute  w:is  made  of  iron  and  filled  with  tar 

r t ir  . ;1.  Mr.  < ‘l;ipli:im  sjioke  of  the  Jones  and  Walsh 
: .r;i  e . . .ind*-  li.l  tluirown  machinerymuch  resembled  it. 
II:  • impr. -d..n  \s  :is  tb:if  it  was  (juito  the  other  way. 
II."  ..nkHii  il  .l.iii.  s and  W'alsli  furnace  Avas  the  one 
■ A u ..It  the  (Ir.'iwing,  p;iteiit(;d  in  1.S75.  In  1876  he 
) :.*-  .]  tie  . :irb..n:itiiig  furii:ice,  of  which  the  present 

t..i'  K • mik'ht  1..' tak'-n  :is  ;in  imittif ion,  except  that  that 
•A...  i...t  .li- h.-irged  from  the  centre.  In  November, 
i ' 7.'.  1.-  ].  it.  i:l.  .1  this  m \v  furmice,  and  in  March,  1880, 
•b  n.'  H aii-1  Wdilsh  pat.-nte.l  their  new  furnace,  which 
r»  w inhh -1  the  one.  The  feature  of  Jones  and  Wahsh’s 
furmir.  \s.i,  ih.it  they  a, Med  the  Avholo  charge  of  salt 
ffind  arhl  fit  ..m  time,  which  he  believed  to  be  a radi- 

■ lily  hfel  prim  iple,  s.i  far  .as  the  condensation  of  hydro- 

• ni.  ri.  .arid  wa-.  c .ticcni.  .1.  'I'ho  fe.ature  in  his  Avas, 
th.at  u,  was  an  open  mechani«-al  furnace,  Avorking 
. • t’.'inuiiuslv,  ami  giving  np  the  hydrochloric  acid  in  a 

A .'.mtinuou.^  stre;iin,  A\liich  could  be  very  ea.sily  con- 
.letis^'d.  In.  r.  ply  to  Mr.  Alliu.sen,  be  AA'oiild  sav  there 
V.  Cm  m:>  difb.  u!ty  at  all  Avith  tin-  joints  betAveen  the  pan 
u.  l l»n.  kAA'..rk.  .\ft.  r ;i  sbnrt  time  they  got  a crust  of 
"ulphat..  f nil.  -I  on  tli.>  Avliole  of  the  brickAvork,  the 

• •Ig*’  of  th.'  pan  under  tlu*  bed  got  covered  AA*ith  a pro- 
tecting i...atjng  of  sulplifite  of  soda,  Avhich  acted 
xary  |-'rf.ctly  m pr.iteeting  both  iron  and  brick- 


work from  corrosion.  It  was  quite  true,  as  Mr, 
Clements  had  said,  that  the  centrifugal  action 
assisted  the  outward  direction  of  the  sulphate. 
He  also  spoke  of  ultimately  succeeding,  and  obtain- 
ing a continuous  feed  of  salt  in  the  same  way  as  the 
acid,  but  that  was  not  absolutely  required.  They  had 
it  practically,  for  they  found,  by  having  a ratchet  Avheel 
with  pretty  close  teeth  and  a pawl  which  geared  into 
them,  and  a lever  to  regulate  the  number  of  teeth  to  be 
caught  by  the  pawl,  which  would  force  it  round  a given 
distance  at  each  time,  and  so  give  a definite  level  to 
the  screw  which  fed  in  the  salt,  they  got  a series  of 
deliveries  of  so  many  pounds  of  salt  at  a time,  which 
practically  was  a continuous  feed.  As  to  decomposing 
all  the  salt  in  the  country,  he  was  afraid  that  any 
patentee  who  should  be  sanguine  that  his  furnace  was 
going  to  be  adopted  by  everybody  in  the  trade  would 
find  himself  very  much  mistaken.  His  firm  intended 
to  adopt  the  furnaces  themselves,  as  they  believed 
them  to  be  a thorough  success  ; and,  if  so,  he  Avas  quite 
sure  other  people  would  f oIIoav.  The  number  that  might 
ultimately  be  erected  was  a matter  for  the  future.  The 
saving  in  oil  of  vitriol  was  one  on  which  he  could  giv^e 
very  few  definite  figures  as  yet,  because  yoii  had  to  con- 
sider the  amount  of  moisture  in  the  salt  and  the  amoiint 
of  decomposition  ; but,  as  far  as  he  could  say  at  present, 
the  saving  was  about  3 per  cent,  of  sulphuric  acid 
over  the  amount  used  in  the  close  furnaces.  As  to 
mechanical  draughts,  the  question  had  been  put 
whether  this  could  be  worked  in  that  way.  He 
believed  it  could,  but,  if  so,  the  quantity  would  be 
considerably  reduced,  and,  as  the  amount  of  con- 
densation without  appeared  exceedingly  satisfactory, 
he  did  not  think  it  at  all  likely  any  one  Avould 
be  anxious  to  use  a mechanical  draught.  The 
caking  in  lumps  of  the  sulphate  Avas  a thing  they 
had  not  been  troubled  with  at  all.  Sometimes  the 
furnace  got  into  a peculiar  condition  in  which  lumps 
were  formed,  but  they  exfoliated  and  fell  down  almost  to 
powder  when  they  reached  the  hot  region  of  the  furnace 
towards  the  outer  rim.  The  sample  shown,  wliich  was 
an  average  of  a week’s  work,  Avould  show  that  there  were 
no  lumps  to  incommode  anybody.  In  another  sample 
there  were  a few  lumps,  but  they  could  A*ery  easily  be 
crushed. 

The  Chairman  said  they  must  all  feel  very  much  in- 
debted to  Mr.  Mactear  for  his  valuable  paper,  and  the 
presence  of  so  many  gentlemen  from  different  parts  of 
the  country  interested  in  the  alkali  manufacture  was  a 
proof  of  the  interest  his  paper  had  awakened.  This 
was  another  illustration  of  what  seemed  to  be  the 
revolutionary  period  of  the  alkali  trade.  Some  years 
ago  they  were  under  the  impression  that  Mr.  Jones  had 
solved  the  problem  in  this  difficult  matter  of  decompos- 
ing furnaces,  and  they  were  all  pretty  sanguine  that  the 
J ones  furnace  would  be  universally  adopted  within  a 
few  years.  Mr.  Mactear  had  explained  how  these 
hopes  had  been  disappointed,  and  that  there  was 
still  room  for  the  application  of  enterprise,  mechanical 
skill,  and  chemical  knowledge  in  solAung  the  problem 
of  an  effective  decomposing  furnace.  They  must  give 
Mr.  Mactear  credit  for  his  courage  and  enterprise  in 
carrying  out  what  he  feared  must  have  been  costly 
experiments  in  striving  after  perfection.  There  was  no 
doubt  that  the  continuous  process  was  the  thing  to  aim 
at ; it  possessed  all  the  advantages  which  Mr.  Mactear 
had  claimed  for  it  in  the  regularity  of  the  product,  no 
doubt  in  economy  of  material,  and  certainly  in  the 
facility  of  condensation,  because  the  regular  emission  of 
tne  muriatic  acid  which  had  to  be  condensed  was  the 
most  essential  condition  of  complete  condensation.  He 
should  also  think  it  extremely  likely  that  the  process 
would  be  attended  by  a saving  of  acid.  This  paper  was  a 
contribution  to  a very  interesting  question  which  arose  in 
all  departments  of  industry,  viz.,  the  limit  of  the 
economical  application  of  machinery.  Some  one  had 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Februauy  4,  1881. 


185 


said  that  it  •would  never  pay  to  get  a machine  to  pick 
up  stones  off  a field  and  put  them  all  into  one  corner  ; 
but  that  was  an  extreme  case.  The  real  problem  Mr. 
Mactear  was  attempting  to  solve,  was  whether  this 
was  an  operation  to  which  machinery  could  be  success- 
fully applied.  They  aU  wished  to  replace  unskilled 
laboiir  by  machinery,  but  it  did  not  always  turn  out 
that  it  could  be  done  profitably,  because  there  was 
always  the  element  of  repairs,  and  the  necessity  for 
greater  skill  in  the  working  of  the  machinery.  He 
was  not  going  to  suggest  difficulties  which  Mr. 
Mactear  might  find  in  the  course  of  working 
out  his  invention,  for  he  had  no  doubt  he  was 
fiiUy  sensible  of  them  liimself,  without  any  one  dis- 
turbing him  with  additional  ones.  As  he  had  already 
said,  the  experiment  was  of  the  greatest  value  and 
interest ; and  he  knew  that  in  another  direction  they 
were  also  having  a similar  experiment,  because  Mr. 
AUhusen  was  attempting  a fumace  on  a very  large  scale, 
on  Jones’s  new  principle,  to  the  results  of  which  they 
woxild  all  look  -with  great  interest ; and  perhaps  Mr. 
AUhusen  would,  at  some  future  time,  give  them  his 
experience  in  a paper.  Mr.  Mactear’ s process  might  be 
described  as  one  in  which  the  batches  were  of  no  size  at 
aU,  because  it  was  continuous  ; but  Mr.  AUhusen  was 
going  to  trj"  the  same  problem,  where  the  batches 
were  to  be  on  a scale  altogether  unprecedented, 
so  that  they  would  be  able  to  see  which  plan 
turned  out  the  best.  Meantime,  the  more  cautious  or 
timid  manufacturers  would  go  on  in  the  old  way,  keep- 
ing, however,  their  minds  perfectly  open  to  receive 
light  from  any  quarter.  He  was  glad  that  Mr.  Mac- 
tear, in  his  interesting  retrospect,  had  given  credit  to 
Mr.  Gamble,  the  grandfather  of  the  gentleman  now 
present,  for  that  most  important  invention,  the  appli- 
cation of  heavy  cast-iron  pans  in  which  to  decompose 
the  salt.  That  had  held  its  own,  and  would  continue 
to  do  so  until  Mr.  Alhusen  or  ]\Ir.  Mactear  showed  that 
something  better  could  be  attained.  Mr.  Mactear  had 
spoken  of  the  very  severe  labour  of  the  decomposing- 
fumace  men,  but  his  impression  was  that  these  men  made 
rather  too  much  of  it ; they  tunied  over  a smaller  quantity 
of  material  for  a day’s  work  than  any  other  class  of 
labourers  who  worked  at  funiaces,  giving  as  an  excuse 
the  gases  to  which  they  were  occasionally  exposed.  No 
doubt  if  Mr.  Mactear  succeeded  in  getting  a gas-tight 
fumace,  that  would  be  an  additional  recommendation 
of  his  plan.  He  quite  agreed  with  Mr.  Mactear  as  to 
the  conditions  of  successful  working,  but  the  degree  to 
which  they  were  complied  with  must  be  determined  by 
experience.  If  rock  salt  could  be  used,  that  also  would 
be  very  advantageous.  He  presumed  it  was  the  long- 
continued  contact  -with  the  acid  which  made  the  decom- 
position of  rock  salt  effective,  which  was  not  possible  in 
the  old  way.  There  could  be  no  doubt  about  the  saving 
of  labour.  It  went  rather  against  the  grain  to  see  a man 
acting  as  a machine,  working  a heavy  rabble,  and  they 
would  all  like  to  see  men  better  employed — they  would 
rather  see  them  watching  a machine  than  acting  as  one; 
but  there  came  in  the  question  he  had  before  alluded  to 
of  the  limit  where  you  could  replace  brute  force  by 
machinery  economically  with  more  skilled  labour  to 
work  it.  He  concluded  by  morfng  a vote  of  thanks  to 
Mr.  Mactear. 

The  vote  of  thanks  having  been  passed, 

^ Mr.  Mactear,  in  responding,  said  there  was  one  ques- 
tion he  had  forgotten  to  notice,  viz.,  as  to  the  condensing 
power.  He  could  not  give  the  exact  number  of  cubic 
feet  capacity,  but  they  were  doing  two  and  a half  times  the 
work  in  the  conden.sers  which  they  could  do  in  the  same 
condensers  connected  to  the  old  muffle  furnace.  After  all, 
the  chief  point  was  that  of  repairs,  and  that  could  only 
be  settled  by  experience.  He  had  assumed  the  cost  of 
repairs  to  be  double  that  of  the  carbonating  furnace,  and 
after  having  done  that,  and  having  loaded  the  cost  with 


20  per  cent,  on  the  capital  for  depreciation  and  interest, 
there  was  still  2s.  6d.  per  ton  to  the  good.  Now,  even  if 
we  were  to  assume  there  was  another  Is.  of  that  required 
for  excessive  repairs,  and  it  would  still  leave  the  furnace 
economically  successful.  The  Chairman  said,  “If  he 
could  produce  a furnace  which  was  gas-tight,”  but 
that  he  had  already  done,  there  was  no  question  about 
it,  and  the  same  with  regard  to  working  rock  salt,  for 
he  had  shown  them  a sample  of  rock  salt,  abont  100  tons 
of  which  had  been  worked  with  perfectly  good  results. 
The  delivery  of  salt  cake  direct  into  wagons  for  the 
balling  furnace  was  of  course  a comparatively  simple 
matter  ; and  when  laying  down  new  works  it  would  be 
comparatively  easy  to  elevate  the  sulphate  direct  from 
this  furnace  into  the  hopper  of  the  black  ash  furnace, 
weighing  it  on  the  way.  It  was  in  such  a com- 
paratively fine  state  of  di’vision  that  there  was  no  diffi- 
culty in  dealing  with  it. 


FOEEIGN  AND  COLONIAL  SECTION. 

Tuesday,  February  1st,  1881  ; Sir  ElCHARD 
Temple,  Bart.,  G.C.S.I.,  C.I.E.,  D.C.L.,  in  the 
chair. 

The  paper  read  was — “The  Industrial Eesources 
of  South  Africa,”  by  Sir  Henry  Bartle  Frere, 
Bart.,  G.C.B.,  G.C.S.I.,  D.C.L.,  LL.D. 

In  order  to  obtain  the  final  corrections  of  the 
author,  the  publication  (at  his  request)  has  been 
delayed  until  next  week,  when  a full  report  of  the 
paper  and  discussion  will  be  printed  in  the  Journal. 

The  Chairman,  in  introducing  the  subject  of  the 
evening  to  the  meeting,  recalled  to  the  memory  of  the 
members  the  circumstance  that  the  African  Section  of 
the  Society  was  opened,  some  years  since,  by  Sir  Bartle 
Frere,  in  an  inaugural  address,  which  is  printed  in 
the  22ud  volume  of  the  Journal.  He  was  sure  it 
would  be  a great  delight  to  all  members  present  on 
this  occasion  to  welcome  Sir  Bartle  back  again  amongst 
them,  after  the  arduous  task  ho  had  since  then  had  to 
perform,  and  that  it  would  also  be  a great  satisfaction 
to  the  Society  to  receive  the  results  of  so  large  a 
practical  experience  in  the  affairs  of  South  Africa,  in 
the  form  of  the  paper,  which  would  now  be  read. 

Sir  Bartle  Frere  then  proceeded  to  give  an  account  of 
the  present  state  of  the  various  districts  of  South  Africa, 
comprising  the  old  Cape  Colony,  including  Kaft’raria, 
Basutoland,  and  Griqualand  West ; the  colony  of 
Natal : the  Orange  Biver  Free  State ; the  Transvaal ; 
and  the  Transgariep  and  Damaraland.  He  spoke  of 
the  mineral  resources  of  each  section  of  the  land  ; of  the 
agricultural  industries ; of  the  harbours,  telegraph  lines, 
railways,  and  of  the  recent  rapid  development  of  steam 
navigation ; and  he  finished  his  address  with  a special 
allusion  to  the  condition  of  the  large  population  of 
native  races  that  is  still  spread  over  the  land,  and  to 
the  necessity  which  this  imphed  for  good  and  strong 
Governments  over  them,  if  any  effectual  advance  is  to  be 
made  in  the  direction  of  a permanent  civilisation  for 
them. 

After  the  reading  of  the  paper.  Viscount  Sidmouth 
asked  some  questions  regarding  the  harbours  of  South 
Africa.  Mr.  Jones  exhibited  some  specimens  of  the 
diamonds  of  the  Griqualand  districts  on  behalf  of  Professor 
Tennant.  Sir  Bartle  explained  there  could  be  no  doubt 
Delagoa  Bay  was  a magnificent  harbour,  and  capable  of 
being  connected  with  the  Transvaalby  ashort  line  of  rail- 
way. Sir  David  Tennant,  the  Speaker  of  the  Cape  House 
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- V.  - .■‘i-*  Mi  ally  cmfinnecl  the  account  given 
• i;  • I 1 1.  . .inabilities  of  the  place,  and  de- 

; ^ - . . .•  ..f  .uiitrv  vhich  is  already  opened 

V.  i)r.  p Mvished  that  it  w'ere  possible 
' ’ ; - . 1 Jiiurland,  Avho  -R'ere  dissatisfied 

•.  ild  l o g 't  to  understand  that  there 
; r j.rudent  industry  in  the  land, 
j j,,!-.  Mr.  Kobert  RaAvlinson  re- 
. t'  ' !-iiur  out  of  roads  and  the  pecu- 
• u.-  ’:;1->ur.  The  meeting  terminated 

■ t’  nk>  to  the  author  of  the  paper, 
. I v Sir  J.)avid  Tennant,  and  seconded 


NINTH  ORDINAEY  MEETING. 

M'r  lnr  > iay,  Fcbruaiy  2nd,  1881  ; Eobeet 
< i V.  Cliief  of  the  Statistical  Department  of  the 
1 . I • T Tr  idc,  in  the  chair. 

'1"  . ! .llowing  candidates  were  proposed,  for 

’■  • :i  II  as  niiinbers  of  the  Society: — 

i’  ■ . .1.  lin,  F.E.G.S.,  Marlborough-house,  Sale,  near 

M . ..  . -t.  r. 

' ; • . \ i.. -Admiral  the  Hon.  Arthur  A.,  C.B., 

i ^ rvicc  Club,  S."\V. 

' _ -d.  T.i.'ut.  'William,  The  Limes,  Cheshunt, 

■ . i India -office,  S.'\V. 

• Im,  Id,  IMincing-lane,  E.C. 

, U ■ :m  Shipley,  79,  Cannon- street,  E.C. 

, Vltr.  il  Seale,  Duffield-road,  Derby. 

. . i;>tu.»,  Corkicle,  AYhitehaven. 

Tin  f..llo\ving  candidates  were  balloted  for,  and 
<1  .!y  ( ieet--d  niombors  of  the  Society  : — 

• r r.  .r^.'-c  F.,  Siitherland-villa,  Chiswick. 

. W ••  r AU’red,  G,  St.  Paul’s -churchyard,  E.C. 

. \\  l.;im  J’atun,  21,  Eenfrew- street,  Glasgow. 

; / . - k.  i '.K.(CS.,  AVoodstock,  Crescent- road, 

' -•  ! 1.  X. 

i U hard.  Part.,  G.C.S.I.,  C.I.E.,  D.C.L., 

• ' I .ir  Wurce.stcr. 

V , M.nj  r llumilton.  It. E.,  AValtham  Abbey,  Essex. 
Th*'  } aj)*T  road  was  on — 


Ti:.U)E  PEOSPECTS. 


By  Stephen  Bourne,  F.S.S. 


T 


ins 


f : 


• ■ ' n b.-eii  n inarkod  tliat  trade  moves  in 
. ■ • {>r- s h .11  and  eh‘VHtion  alternating  and 
T " • li  f.tlii  r at  intervals,  not  indeed  of 
ti  . ;.iiM.  duration,  but  witli  such  approach 
r t s tl,;,-  lit  any  jiaHicular  period  we  may, 

■ : : r.  f.  nsiwi  to  accuracy,  predict  what  is 

* ; I .\v  within  a short  ])oriod  of  the  time 
tn.  < ]•  I vation  i.s  made.  It  is  generally 

. ; ’ it  u'  tivity  is  not  confined  to  one  or 

■ orr.N;  but,  unless  some  special  cause 

• . r it  ].ros|i.  rity  or  adversity  pervades 
n ■ t:  n.-iiin''  wnrlil  at  very  nc.arly  the  same 

If  - lu-  vitig  cause  may  originate  in  one 

■ ' -T  < n.'  i.ram  h,  but  it  soon  becomes  more 

■ du-,.  d : :in(l  this  will  necessarily  become 

■ r.  ivk*  ii  as  rapidity  of  communication 
:»-d;ties  f.,r  transport  are  extended.  The 


duration  of  these  cycles  is  supposed  to  be  about 
ten  or  eleven  years,  and,  starting  with  1837 — the 
commencement  of  the  present  reign— in  wEich, 
following  upon  severe  banking  and  commercial 
embarrassments  in  the  United  States  in  the  j^re- 
cecling  year,  there  was  a panic  in  London,  we  find 
that  1847,  the  year  of  the  Irish  famine,  w^as  also 
one  in  which,  after  the  coEapse  of  the  railway 
mania  of  1845,  the  commercial  panic  of  1846 
attained  its  height.  In  1857,  again,  the  year 
succeeding  the  Eussian  War,  and  that  in  which  the 
Indian  Mutiny  broke  out,  the  Bank  Act  had  to  be 
suspended.  In  1866,  there  was  a panic  amongst 
commercial  and  joint  stock  comiDanies,  the  losses  by 
which  exercised  a fatal  influence  upon  the  trade  of 
the  three  following  years  ; and  since  then.  1875-6, 
there  was  severe  depression,  from  wUich  the  country 
did  not  commence  to  emerge  until  the  autumn  of 
1879. 

Between  each  of  these  dates  there  came  a period 
of  great  commercial  and  manufacturing  prosperity, 
producing  an  inflated  condition,  to  be  succeeded  by 
the  next  wave  of  depression.  It  may  be  noted, 
however,  that,  as  might  naturally  be  expected, 
the  interval  between  the  height  of  one  jieriod 
and  the  depth  of  the  other  has  generally  been 
shorter  than  that  of  the  folloAving  rebound. 
When  once  the  tide  begins  to  rise,  it  flows  on  \vitb 
rapid  progress,  then  descends  rapidly,  and  leaves 
a long  ebb,  or  at  least  a slight  flow,  until  some 
event  or  condition  of  things  sets  the  current  of 
speculation  moving,  renders  everything  buoyant 
for  a time,  and  then,  having  exhausted  its  force,  a 
collapse  ensues.  The  rise  of  the  last  decade  com- 
menced soon  after  the  termination  of  the  Franco- 
German  War,  in  1871,  proceeded  with  unparalleled 
rapidity  through  1872  to  1873,  and  had  scarcely 
descended  much  in  1874 ; but  1875-6  were  years  of 
deep  depression,  those  of  1877-8,  with  the  first 
eight  months  of  1879,  remaining  at  a very  low  level. 
The  first  indications  of  revival  were  observed  in 
August,  1879;  and  though  there  have  been  ups  and 
downs — rapid  transitions  since  then — there  has 
been  a well- sustained  general  improvement  through 
the  year  just  ended,  seeming  to  justify  hopes  of 
stiU  further  progress  which  may  lead  on  to  yet 
greater  inflation  than  any  we  have  before  witnessed. 
The  present  condition  of  trade,  and  the  forecast  it 
offers,  is  the  subject  with  which  it  is  proposed  to 
deal  on  this  occasion. 

England  is  so  essentially  a manufacturing  and 
trading  community  that,  notwithstanding  there 
may  be  distress  in  other  of  her  interests,  when 
these  are  progressing  well,  the  country  may  be  said 
to  be  prosperous ; at  least,  it  wears  the  aspect  of 
being  so,  notwithstanding  that,  as  at  this  time, 
the  agricultural  interest  may  be  suffering  severely. 
The  United  States,  on  the  contrary,  is  so  markedly 
an  agricultural  nation  that,  even  when  the  condi- 
tion of  her  manufactures  is  not  encouraging,  she 
may,  on  the  whole,  be  said  to  be  flourishing. 
Therefore,  without  in  the  smallest  degree  under- 
rating the  importance  of  our  agriculture,  the  place 
of  first  importance  must  be  given  to  our  trade,  of 
which  manufactures  form  an  important  branch. 
Herein  lies  a real  difference  between  the  United 
Kingdom  and  the  United  States,  that  the  one  has  a 
large  trade  irrespective  of  her  manufactures,  whilst 
the  trade  of  the  other  is  principally  in  and  with 
her  own  productions.  British  merchants,  beyond 
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puTXjliasmg  for  our  o^^^l  need  or  selling  our  own 
surplus,  deal  wdth  and  in  the  produce  of  every  part ! 
of  the  world,  whilst  at  present — we  do  not  say 
how  long  it  may  he  so — American  traders  are 
chiefly  employed  vdth  the  interchange  of  goods 
which  she  produces  for  sale,  or  imports  for  con- 
sumption. Almost  everything  that  is  grown  or 
made  finds  a market  here,  and,  what  is  of  immense 
importance,  may  be  made  the  means  of  raising 
money,  until  the  state  of  the  market  suits  for  or 
compels  a sale.  It  is  through  this  that  we  are  so 
deeply  concerned  with  the  welfare  of  every  land — 
share  in  their  prosperity  or  are  partners  in  their 
adversity. 

Trade,  in  the  widest  acceptation  of  the  term, 
has  to  be  divided  into  tw’o  separate  branches,  the 
home  and  the  foreign — which,  though  closely 
connected  and  greatly  dependent  upon  each  other 
— are  often  very  differently  circumstanced  and 
exercise  a greatly  differing  influence  on  the  general ! 
welfare.  The  profits  of  the  home  trade  depend  ; 
upon  its  activity,  and  they  do  not  add  to  the 
wealth  of  the  country  as  a whole.  That  wealth,  so 
far  as  it  arises  from  home  industry,  is  the  surplus 
remaining  of  that  which  labour  produces,  after  that 
which  the  support  of  the  labourers  consume  is 
■deducted.  If,  as  on  a former  occasion*  I attempted 
to  prove,  every  Avorker  does,  on  an  average,  pro- 
duce twice  as  much  as  suffices  for  his  oaati  support 
and  that  of  the  non-Avorkers  dependent  upon  him  ; 
one-half  of  that  AAffiich  he  produces  may  become 
the  subject  of  trade,  and,  unless  Avasted  or  con- 
sumed, be  so  much  additional  Avealth  to  some 
one.  Its  transfer  from  hand  to  hand  by  the 
traders  through  whom  it  passes,  though  profitable 
to  one  or  more  of  these,  does  not  make  it  the 
more  valuable  as  a contribution  to  the  Avealth  of 
the  nation.  Xot  so  Avith  our  foreign  trade.  "What-  I 
•ever  difference  of  value  there  may  be  betAveen  an 
article  brought  hither,  and  that  AAuth  which  it  is  paid 
for,  is,  if  on  the  right  side,  so  much  added  Avealth  ; 
directly  so,  in  if  a permanent  shape ; indirectly  so, 
if  consumed  in  the  sustenance  of  those  AAffiose 
labour  produces  something.  But,  once  imported, 
no  trading  can  give  it  additional  value  to  the 
country ; for,  though  one  man  inay  gain,  it  is  at 
the  expense  of  another.  Home  trade  is  the 
result  of  acquired  AATalth,  and  betokens,  by  its 
oxtent,  the  existence  of  prosperity.  Foreign  trade,  j 
always  supposing  it  is  not  a losing  one,  is  the 
creator  of  prosperity.  For  this  reason,  then,  it  is  , 
the  prospects  of  foreign  trade  Avhich  demand  the  | 
•chief  consideration.  One  more  distinction  it  is 
necessary  to  draw,  that  between  the  trade  itself  and 
the  traders  by  whom  it  is  carried  on.  Ordinarily,  1 
if  the  trade  be  good,  the  trader  profits  by  it,  but  | 
not  necessarily  so.  A merchant  may  purchase  a 
bale  of  cotton  goods  with  so  much  money,  expend  i 
so  much  more  upon  conveying  it  to  a foreign  ! 
market,  and  there  sell  it  at  a loss.  He  may  have 
directed  the  proceeds  to  be  expended  in  purchasing 
so  much  wheat,  Avhich,  when  it  reaches  him,  may 
sell  for  less  than  it  has  cost  him,  and  so  make  a 
double  loss ; yet,  after  all,  the  Avheat,  when  it 
arrives,  may  be  of  more  value  than  the  cotton 
originally  sent  away.  The  country  has  been  a 
gainer,  though  the  trader  has  been  a loser.  It  is 
the  gain  or  loss  Avffiich  accrues  to  the  country  from 


• “ Trade,  Population,  and  Food.”  London,  1880.  Pp.  114,  et  seq.  ' 


this  trade  which  it  is  proposed  to  consider,  not 
that  which  pertains  to  the  individual  trader. 

Again,  our  foreign  trade  must  be  divided  into 
export  and  import.  There  is  no  need  here  to  raise 
the  much  vexed  question  as  to  Avhich  of  these  it  is 
that  best  evidences  the  prosperity  of  the  country. 
That  has  been  fully  examined  in  a paper  on  the 
“True  Eelation  in  which  Imports  should  stand  to 
Exports;  ”*  but,  in  the  belief  that,  in  the  present 
condition  of  the  country,  it  is  the  exports  on  Avhich 
our  trading  prosperity  depends,  they  will,  in  the 
first  place,  occupy  attention.  This  opinion  receives 
striking  confirmation  from  the  folloAving  figures, 
commencing  with  1872,  admittedly  the  year  in 
Avhich  the  inflation  of  trade  reached  its  greatest 
expansion,  when,  also,  our  exports  of  British  pro- 
duce and  manufactures  attained  a higher  value 
than  any  previous  or  succeeding  year  has  seen, 
Avhilst  our  imports  have  not  progressed  in  the  same 
sequence.  The  goods  exported,  after  having  been 
previously  imported  from  abroad,  are  excluded 
from  both  sides  of  the  accountf  : — 


Exports. 

Imports. 

Excess  of 
Imports. 

In  Million  £’s  to  Two  Decimals. 

1872 

256-26 

296-36 

40-10 

1873 

255-17 

315-45 

60-28 

1874 

239-56 

311-99 

72-43 

1875 

223-47 

315-79 

92-32 

‘ 1876 

200-64 

319-01 

118-37 

1877 

198-89 

340-97 

142-08 

1878 

192-85 

316-14 

123-29 

1879 

191-53 

305-74 

114-21 

1880 

222-81 

350-00  (?) 

127-19  (?) 

As  trading  prosperity  Avaned  so  did  the  amount 
of  our  exports  fall  off,  as  it  waxed  so  have  they 
begun  to  increase.  They  have  not  yet  reache  i the 
level  of  1872,  but  a growth  similar  to  that  Avhich 
has  taken  place  in  the  last  year,  Avould  bring  the 
present  one  up  to  almost  the  exact  amount  of  1872, 
the  decade  thus  ending  as  it  began. 

A somewhat  closer  examination  of  these  figures 
is  necessary  for  an  estimate  of  their  true  imjDort. 
It  Avould  be  tedious  to  go  through  all  the  various 
articles  of  export,  and  this  having  been  done  else- 
Avhere,  the  result  has  been  to  shoAv  that,  taking 
the  three  great  industries  of  cotton,  wool,  and 
iron,  the  teaching  they  afford  does  not  differ  from 
that  of  the  whole.  It  Avill  be  sufficient  to  take  the 
three  years — highest,  loAvest,  and  last— thus  : — 


Exported. 

1872. 

1879. 

1880. 

Cotton  manufactures  ... 
Iron,  including  hardware  1 
and  machinery  / 

Woollen  manufactures  .... 

£ 

80-13 

49-35 

38-49 

£ 

63-97 

29-73 

19-57 

£ 

75-56 

41-08 

20-60 

167-97 

113-27 

137-24 

Per-centage  of  whole  ex- 
ports   

65 

59 

62 

"With  these  amounts,  it  may  be  useful  to  compare 


* Same  volume,  pp.  162-192. 

t The  tables  throughout  are  constructed  in  millions  to  two 
decimals  : thus,  for  256'26,  read  256'260’000. 
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the  quantitier,  so  far  as  they  are  shown  in  bulk  in 
the  published  returns,  viz  : — 


Exported. 

1672. 

1679. 

1880. 

< ' t -:i  |iiooc-gcio<l.s  (yards)| 
lr->n  and  St«-»1  ...  , 

3,535 '16 

3,724-35 

4,496-34 

3-39 

2-88 

3-79 

-good.s( yards  j 

384-82 

232-90 

240  0 ) 

This  coiiipaiison  brings  out  the  fact  that,  whilst 
the  (puintity  of  cotton  piece-goods  is  larger  in 
l^M)  than  in  1872,  by  25  per  cent.,  the  money 
value  is  actually  smaller.  For  the  same  years,  the 
prio*  of  the  raw  cotton  imported  having  been  in 
hss.  5d.;  1879,  55s.  Id.;  1880,  55s.  per  cwt. 

Th<‘  tons  of  iron  exported  were  lOi  per  cent, 
more  in  1S80,  the  money  value  21  per  cent,  less, 
the  jii-ico  of  pigs  being,  in  1872,  102s.  2d.;  1879, 
•15s.  2d.  , 1880,  G.‘3s.  lOd.  per  ton. 

The  quantities  of  woollen  piece-goods  had  fallen 
•12  per  cent.,  the  money  value  4G  per  cent.,  whilst 
the  price  of  the  wool  imported  was — 1872, 
l.s.  2-:>d.  ; 1879,  Is.  2'5d.  ; 1880,  Is.  I’Gd.,  per  lb. 

The  inference  to  be  drawn  from  these  varia- 
tions is,  that  in  each  class  of  goods  the  profits 
realised  by  the  sale  must  have  been  much  smaller 
in  the  last  year  than  they  were  in  the  first  of  the 
three  penods. 

A glance  at  the  values  of  our  imports  given  above, 
will  show  that  their  amount,  in  the  several  years, 
floes  notvary  with  the  degree  of  trading  prosperity. 
In  this  they  differ  from  the  exports,  and  for  more 
than  one  reason.  For  our  exports  we  get  the  best 
]>nce  we  can,  and  if  the  markets  to  which  they  are 
sent  rule  low,  we  must  be  content  with  small  profits 
or  lume  at  all  ; Avhereas,  with  the  imports,  we 
must  buy  largely  for  our  owm  sustenance,  and  if 
the  j. rices  are  high  we  are  compelled  to  pay  them. 
Tl;<-  ‘supplies  of  food  we  need  depend  much  upon 
seu'.fins  of  fertility  or  otherwise  at  home,  but 
are  steadily  increasing  with  the  growth  of  our 
home  j)Oj)ulation  ; the  whole  of  which  increase 
must  necessarily  be  thrown  upon  foreign  sources, 
since  we  grow  less  by  more  than  one-half  than 
sufliees  to  feefl  the  existing  numbers.  Threeclasses 
i>f  articles  may  be  selected  to  illustrate  the  relation 
which  thesf?  bore  tf)  the  whole,  in  the  same  three 
years  as  wen;  taken  for  theexi;orts,  thus  : — 


i’lrilMirl*  (1. 

1872. 

1879. 

1880. 

f..r  rrmsuiiqition  as 

£ 

£ 

£ 

GwhI  iiihI  licvcrago 

Maf»  rials  f..r  tfxtilf;  iiiaiiu- 

' 148-25 

173-97 

187-20 

ni.'iimf.'irturi'  

1 92-40 

73-11 

84-23 

( >thcr  manuf.'icturcs,  Ac. . , 

50-79 

46-81 

61-82 

291-44 

293-89 

333-25 

These  figures  disclose  the  fact  that,  whilst  our 
fnod  im])orts.  as  la-tween  the  i)oriod  of  the  highest 
prosp,.rity  and  revival,  1872  and  1880,  have 
iiu  n a.s«yl  UG  per  cent.,  and  other  articles  22  per 
rent.,  tln-re  has  been  a Offline  of  9 per  cent,  in 
the  Viiluenf  the  sfijqdies  taken  for  the  support  of 
oMv  textile  manufactures.  But  if  the  comparison  be 


made  between  last  year  and  its  predecessor,  it  will 
be  found  that  all  have  increased  in  the  proportion 
of  8,  32,  and  15  per  cent,  respectively. 

A point  of  considerable  importance,  as  regards 
the  indications  these  figures  afford  of  growing 
prosperity,  is  to  ascertain  whether  these  increases 
owe  their  existence  to  the  sale  or  purchase  of  larger 
quantities  or  at  higher  prices.  A series  of  very 
elaborate  calculations  into  the  values  of  1879  and 
1880  give  these  results  as  to  the  exports,  that  the 
gains  in  the  value  is  due  on  : — 


Cotton. 

Per 

cent. 

Wool. 

Per 

cent. 

Iron. 

Per 

cent. 

To  volume  of  ex-  1 
ports  j 

To  price  at  which  i 
sold  j 

£ 

9-01 

83 

£ 

-69 

70 

£ 

6-16 

70 

1-87 

17 

•30 

30 

2-70 

30 

10-88 

-99 

88-6 

From  this  it  would  appear  that  the  additional 
profit  obtained  by  our  cotton  manufactures  (of  IT 
per  cent.)  has  been,  proportionately,  far  less  than 
in  our  iron  or  wool,  in  which  the  relation  of 
volume  to  value  is  exactly  the  same— 30  per  cent.. 
So  with  our  imports,  the  additional  values  in  the- 
one  year  over  the  other  have  arisen,  in — 


1 

Food. 

Per  cent. 

Textile 

Materials. 

j Per  cent. 

Other. 

Per  cent. 

From  volume  of  ) 

£ 

5-23 

40 

£ 

7-22 

65 

£ 

10-50 

70 

imports  j 

From  price  of  ) 

8-00 

60 

3-90 

35 

4-51 

30 

imports  j 

13-23 

11-12 

15  01 

Showing  that,  to  the  higher  cost  of  our  food  we 
owe  60  per  cent,  of  the  increased  payment,  and  to 
the  other  classes  only  35 '30  per  cent.  This  is  im- 
portant, seeing  that  the  one  is  consumed,  the 
others  are,  to  a considerable  extent,  recovered  in 
the  prices  obtained  on  the  sale  of  the  manufac- 
tured goods. 

Putting  together  the  whole  of  the  articles  which 
have  been  included  in  these  calculations — being  all 
the  principal  ones  that,  from  the  nature  of  the  in- 
formation supplied,  admit  of  such  investigation — 
it  will  be  seen  that  of  exports,  to  the  value  of 
£203T2,  in  1880,  the  exeess  over  1879  was 
£26’26,  of  which  £18’68  was  due  to  greater 
quantities,  and  £7*58  to  higher  prices.  Of  im- 
ports of  foreign  goods,  to  the  value  of  £333-25, 
the  excess  was  £39-36,  of  which  £22-95  arose 
from  greater  bulk,  and  £16-41  was  due  to  greater 
cost.  That  is,  that  for  the  extra  receipts  for  ex- 
ports we  had  to  give  71  per  cent,  more  in  quantity,, 
whilst  out  of  our  extra  payments  for  imports,  only 
58  per  cent,  went  for  additional  bulk. 

From  what  has  now  been  said,  it  is  evident  that 


JOUENAL  OE  THE  SOCIETY  OF  AETS,  February  4,  1881. 


189 


there  has  been,  during  the  past  year,  a real  and 
substantial  revival  in  the  export  trade  of  the 
country,  accompanied  by  a still  greater  expansion 
of  its  imports.  The  real  start  in  both,  from  the 
lowest  point  of  1879,  is  really  greater  than  has 
been  shown  ; for  the  turning  point  having  been  in 
August  of  that  year,  the  gains  in  the  latter 
months,  hide  some  of  the  losses  in  the  former 
ones,  as  may  be  sho\\Ti  by  altering  the  period  of 
the  year  to  which  the  twelve  months  are  compiled, 
thus — 

Total  Exports.  Imports. 
12  months,  ending  31st  July. . i:214*24  ..  i:4U4-31 

„ „ 31st  Dec...  222-81  ..  409-99 

Before  proceeding  in  an  attempt  to  forecast  the 
future  progress  of  our  foreign  trade,  from  the  evi- 
dence afforded  by  the  past,  and  especially  the 
recent  past,  it  may  be  well  to  inquire  somewhat 
into  the  condition  of  the  home  trade;  premising 
that  the  facts  being  much  more  difficult  to  ascertain, 
the  results  they  give  are  inferential  rather  than 
positive. 

Of  the  extent  to  which  cotton  has  been  manu- 
factured for  home  use  in  the  three  several  years,  it 
is  possible  to  form  a tolerably  correct  judgment. 
By  deducting  from  the  weight  imported  the 
quantities  exported  in  the  raw  condition,  and  then 
calculating  at  the  generally  accepted  rate,  of  five 
yards  to  the  lb.,  we  can  guess  at  the  quantity  that 
has,  during  the  year,  been  absorbed  in  the  manu- 
facture of  goods  for  domestic  consumption.  Thus — • 


187-2. 

1879. 

1880. 

Eaw  cotton  imported  .... 
Haw  cotton  exported  .... 

cwts. 

12-64 

2-43 

cvrts. 

13-17 

1-68 

cvrts. 

14-55 

2-01 

Retained  in  this  country . . 

10-21 

11-49 

12-54 

Cotton  piece  goods  exported 
Yam  and  thread  

6-30 
2- 

6-60 

2-20 

8-00 

2-— 

8-30 

8-80 

10-00 

Leaving  for  home  use  .... 

1-91 

2-69 

2-54 

There  is  thus  reason  to  think  that  the  home 
demand  cannot  have  been  greater  during  the  past 
year  than  in  the  pre-sdous  one,  though  both  con- 
siderably exceeded  that  of  1872. 

As  regards  the  progress  of  woollen  manufactures, 
we  are  not  able  to  calculate  so  closely,  but  some 
information  is  afforded  by  the  quantities  of  the  raw 
material  imported  and  exported. 


1872. 

1879. 

1880. 

Wool  imported 

lbs. 

lbs. 

lbs. 

380-80 

500-20 

568-37 

Do.  and  yam  exported .... 

184-91 

292-40 

281-02 

Retained  for  use  

195-89 

207-80 

287-35 

It  is  not  possible  to  estimate  the  weight  of  wool 
employed  in  the  manufacture  of  the  goods  ex- 
ported, but  as  these,  in  1880,  have  not,  in  the 
gross,  exceeded  those  of  1879,  by  so  large  a pro- 


portion as  the  raw  material  retained  for  use  in 
the  latter  years  has  done ; there  is  room  for 
supposing  that  there  has  been  a greater  consump- 
tion at  home,  although  the  trading  reports  scarcely 
bear  out  this  supposition. 

Coming  next  to  the  iron  industry,  the  raw 
material  for  which  is  principally  of  home  produc- 
tion ; we  find  that  the  impetus  given  to  manufac- 
ture for  export,  has  induced  a more  than 
corresponding  increase  in  the  number  of  furnaces 
put  into  blast,  and  hence  the  manufacture  of  a 
larger  output.  It  has  been  estimated  that  the 
quantities  may  stand  thus  : — 


1872. 

1879. 

1880. 

Pig  iron  produced 

tons. 

6-74 

-80 

3-39 

1 

tons. 

5-99 

1-08 

2-88 

tons. 

7-20 

2- 63 

3- 79 

Importation  *of  iron  ore  

Exportation  of  manufactured  iron 

It  is  generally  admitted  that  the  stocks  in  hand 
are  larger  than  they  were  last  year  ; and,  if  so,  it  is 
difficult  to  see  how  there  can  be  such  a greatly 
increased  demand  for  home  consumption  as  is 
supposed.  There  can,  however,  be  no  doubt  that 
the  additional  number  of  ships  known  to  be  on  the 
stocks,  or  recently  off  them,  must  have  required  more 
iron  for  their  construction.  It  is  significant,  too, 
that  the  exportation  of  iron  in  December  last  was 
some  22,000  tons  less  than  in  the  same  month  of 
1879,  and  that  the  stocks  in  bond  in  the  United 
States,  which  has  been  our  best  customer  of  late, 
are  greater  than  they  were. 

Another  teature,  which  is  generally  and  rightly 
taken  to  indicate  the  briskness  of  trade,  is  the 
amount  of  railway  traffic  receipts,  which,  as  pub- 
lished, have  during  the  past  half-year  amounted  to 
£226-27,  being  an  increase  of  £1-01  on  the  corres- 
ponding period  of  1879.  This,  however,  must  not 
be  attributed  wholly  to  the  home  trade,  for  the 
carriage  of  goods,  especially  iron  to  the  ports  of 
export,  and  the  transport  of  grain  from  the  port& 
of  import,  will  have  added  largely  to  this  extension 
of  traffic. 

The  London  Clearing-house  returns  again  are 
evidence  that  something  which  is  worth  money  is- 
passing  from  hand  to  hand.  Yet  this  may  not  be 
so  much  from  trade  in  goods  as  from  speculation  in 
funds,  stocks,  and  shares,  as  may  be  inferred  from 
the  very  large  figures  of  settling  days — 1879, 
£4,8o9-  millions;  1880,  £5,716*  millions. 

Any  review  of  our  trading  position,  or  attempt 
to  estimate  its  progress  during  this  or  following 
years,  must  be  incomplete  if  attention  be  not 
paid  to  the  state  of  our  finances.  The  low  rate  of 
interest  at  which  money  is  to  be  lent,  and  the 
high  price  at  which  Consols  or  other  stocks  are 
to  be  sold,  may  evidence  either  that  trade  is  so 
profitable  as  to  provide  large  surpluses  for  invest- 
ment, or  so  contracted  as  to  leave  little  room  for 
the  employment  of  capital  already  acquired.  As  a, 
rule,  however,  when  trade  is  brisk,  money  is  dear, 
and  cheap  in  times  of  limited  employment.  This  has 
been  and  is  the  case  in  the  last  and  the  present 
years,  and  the  gradual  hardening  of  the  market 
induces  the  belief  that  money  is  now  finding 
employment  in  trade  rather  than  in  fixed  invest- 
ments. Yet,  it  will  not  be  safe  to  rely  too  much 
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u’f.ii  this  as  evidence,  for,  with  increasing  facilities 
I’^r  iiit<‘rchange  of  money  securities  and  credits, 
tin*  I h'thora  or  scarcity  of  available  money  in  this 
> 'i;.try  may  l-o  affected  by  circumstances  other 
t;,  .!.  if:  -n  of  trade,  at  home  as  'well  as  abroad. 
A-.  -.tt-  i:tiv(‘  Miiwey  of  the  state  of  the  money 
j . • ■ t,  a-  ( vidfiiced  in  the  Bank  rates,  the 
' f bulli<m  held  by  the  Bank,  the  prices  of 

t:  T il  li.'  funds  and  other  securities  yielding 

: V 1 in. -oil!.-,  at  the  different  periods  of  our 
: n.  ial  liistory,  cannot  fail  to  throw  much 
I * uj.mu  our  trading  condition  at  the  present 
' ; : nt,  and  ios  probable  progress  in  this  and 

' '.s'imr  year«.  But  this  subject  is  so  much 
::  ;:tnd  by  the  operation  of  political  move- 

. . ^ in  other  countries  as  'well  as  our  own,  and 
I ' d ]/y  a variety  of  other  causes,  into  which 
< i>  not  time  now  to  enter,  that  it  must  be 
T s 1 ' uuewhat  lightly  over. 

i ’l’.  mere  fact  that  money  is  plentiful  or  other- 
ir:  Xew  York,  Vienna,  or  Paris  instantly  acts 
P'  T.  till*  available  supply  in  London.  Nor  is  it 

• - i' If  at  all  to  ascertain  where  the  money  em- 
1)1  V 1 in  any  one  trading  or  mercantile  centre  is 

..’!y  owned.  Thus,  English  mercantile  bills  are 
ir<tantly  discounted  in  Paris  and  vice  versa,  just 
tl.  • ourrent  rates  of  interest  in  the  one  place  or 
« tl-cr  may  make  the  process  easy  to  be  effected; 
uTi  1 j.iurchascs  of  English  funds  or  stocks  may  be 
uiadi-  on  American  account  without  anymovement 
f 1 it  her  bullion  or  goods.  There  is  reason  to 
b.  'ii-ve  that,  during  late  years,  when  the  balance 
‘f  trade  between  England  and  the  United  States 
w I'  increasingly  against  us,  American  securities 
*!•  M in  England  were  largely  bought  back  in  pay- 

• 1'  nt  for  our  excess  of  imports;  and,  though  now 
b i -tat'  1 that  very  large  purchases  of  American 
r alvvayand  other  stocks  have  been  made  here  by 

' ' investors,  it  is  difficult  to  see  how  the 

i rr.  ha  o-nion.'*y  has  been  transmitted  to  the  other 
a * of  t!.f  Atlantic  ; seeing  that  a comparatively 
i d!  an.  '-nit  of  bullion  has  been  sent  over,  whilst 
■ ' -li  ati.-T  ; for  imported  food  have  been  very 
. L.'  . da  igiiifr  l>y  present  appearances,  it  would 

a (Ikp;  is  no  lack  of  money  for  trading 
T -r;  -irfor  increasing  means  of  manufacturing 
t'.r  exjxort,  but  very  little  disposition  to 
].’r  it  fully  t'i  , uch  uses;  thus  evidencing  very  little 
< o*:  fi  h ijr,.  iji  liny  groat  exiiansion  of  trade  being 
aV.  . it  to  'irise. 


Too  „ 
li'  in  t 


e h stress  has  lieen  laid  upon  the  great 
u ]»riees  of  all  public  securities,  which  is 
Iv  ' tated  to  hav(i  been  lo  and  17  per  cent, 
th  • year,  erpialing  upon  three  to  four 
i.'i  ndllion  ])Ounds  sterling — the  estimated 
t In  !d  in  the  Ignited  Kingdom — an  addi- 
> ■ ipital  of  loO  to  000  millions,  and 
M"*lv<n  of  as  tliough  it  rendered  the 
y a.  tually  more  wealtliy.  No  one  really 
: th.it  the  country’s  wealth  has  thus  in- 
i.  An  individual  holder,  or  even  a number  of 
' • ’-uic:  to  realise  investments,  may  now  do 
I I '.V  inTiige;  but  h‘t  the  whole,  or  even  a large 


: ’ ',o 

1.0  f-L  " 

.40  I , 
th.  y 

c 


h holders  seek  to  turn  their  stocks 
and  prices  would  immediately 


> .r  an 
’ ■ a . y. 

. ’S  ■ t this  nominal  growth  of  wealth  is, 
'•  I > extent  real  for  trade  purposes.  Bankers 
l.-  rs  will  lend  on  such  securities  more  when 
re  high  than  low,  or,  at  any  rate,  their  owner 
?tain  more  credit  with  which  to  traffic.  It  is 


this  credit  that  creates  so  many  fluctuations  in 
trade.  A belief  arises  that  more  goods  will  be  i 

required  for  exportation  or  consumption,  and  ! 
forthwith  purchases  are  made,  in  the  expectation  | 
of  selling  again.  Prices  go  up,  as  willing  buyers  | 
increase,  until  it  is  found  that  the  real  demand  is  | 
small,  and  forthwith  there  is  a rebound.  This  has  j 
been  evidenced  in  the  transactions  of  1879-80. 
Orders  came  from  America  for  iron,  principally  in 
the  form  of  rails,  or  pigs  to  make  rails  ; production 
was  increased;  prices  went  up,  then  fell,  and  now 
have  partially  risen — to  fall,  it  is  probable,  still  more 
when  it  is  found  that  the  demand  has  slackened 
or  ceased.  This  demand  really  arose  from  two 
causes : the  excessively  low  figure  to  which  our 
prices  had  fallen,  and  the  lamentable  deficiency 
in  our  late  harvests,  which  rendered  large  pur- 
chases of  grain  necessary.  The  ready  sale  which 
American  agriculturists  found  for  their  produce  ! 
induced  the  belief  that  extended  cultivation  Avould 
be  profitable.  To  do  this,  additional  railways  i 
were  necessary,  and,  our  rails  being  cheap,  they, 
instead  of  money,  were  taken  in  payment.  This  | 
saved  us  from  the  expected  drain  of  bullion  for  i 
the  time,  and,  should  our  harvest  this  year  prove 
good,  may  save  us  from  it  altogether.  If  so,  the 
anticipated  expansion  of  trade  with  the  United 
States  will  not  go  on  for  any  length  of  time. 
Other  causes  have  acted  in  a similar  manner  upon 
other  branches  of  trade,  as  evidenced  in  the  follow- 
ing figures,  showing  the  destinations  of  our  addi- 
tional exports  during  the  twelve  months  ending 
30th  September  last,  as  compared  with  the  trade  i 
to  the  same  countries  in  1872  and  1879. 


Value  of  Exports. 

1871-2. 

1878-9. 

1879-80. 

To  United  States 

£ 

40-53 

£ 

16-30 

£ 

31-99 

, , British  India  

2-2-37 

23-64 

31-15 

,,  China  and  Japan  .... 

11-34 

9-28 

12-33 

,,  all  other  countries  - .. . . 

173-02 

138-32 

142-91 

Total  

247-26 

188-04 

j 218-38 

Thus  the  increase  in  our  exports  in  the  one  year 
was : — • 


£ 


To  United  States  . . 

15-19  = 

90 

per  cent. 

, , British  India  . . 

7-51  = 

32 

J ? 

,,  China,  Japan  .. 

3-05  = 

33 

> 5 

,,  Other  countries 

4-59  = 

3 

The  similar  figures  for  the  year  ending  December  1 
last,  are  not  yet  published.  The  total,  however, 
for  the  year,  as  found  in  the  monthly  return,  is 
£222-81,  or  £4-43  above  that  for  the  twelvemonths 
ending  in  September,  that  being  the  excess  of  the 
last  quarter  of  1880  over  that  of  1879.  The  larger  ii 
portion  of  this  excess  will,  probably,  be  found  to  i) 
be  to  India ; and  some  to  Australia  and  Canada,  i 
with  whom  our  trade  has  been  little  of  late.  { 
Yet,  even  when  this  is  added,  it  will  still  be  seen  i| 
how  limited  has  been  the  area  of  enlarged  export.  1; 
The  “ other  countries  ” — that  is,  all  the  world  be-  F 
sides,  America,  India,  China,  and  Japan — taking  j{ 
from  us  143  millions  out  of  218,  have  not,  at  | 

I furthest,  increased  their  purchases  by  more  than  j 
5 or  6 per  cent.  Nor  does  this  represent  greater 
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trade,  since  tlie  general  rise  in  prices  will  account 
for  some  4 per  cent,  of  the  additional  value, 
leaving  the  quantities  of  the  goods  mucli  as  they 
were  before.  With  one-third  of  our  customers  we 
have  done  better  business  in  1880;  with  two- 
thirds  it  has  remained  stationary,  even  during  the 
recent  expansion ; whilst,  as  compared  with  1872, 
it  has  been  worse,  by  from  20  to  2o  per  cent. 

These  are  serious  considerations  as  regards  the 
anticipations  which  are  to  be  formed  for  the  future, 
and  should  enforce  the  utmost  caution  m all  trading 
and  manufacturing  engagements.  Yet  it  is  to  the 
newer  countries,  those  which  have  not  yet  become 
peopled,  or,  if  peopled,  where  arts,  manufactures, 
and  commerce  have  yet  to  be  introduced  or  devel- 
oped, that  we  must  look  for  any  permanent  or 
profitable  increase  of  trade.  It  is  to  these  we 
should  send  our  capital  and  labour,  if  we  would 
create  new  markets  or  raise  up  new  customers. 

History,  it  is  said,  repeats  itself,  and  if  trade 
prosperity  is  to  proceed  as  in  former  times,  the  cycle 
must  be  near  its  end,  and  the  advent  of  its  highest 
tide  be  at  hand.  It  is  necessary,  therefore,  to  study 
the  course  of  the  past  fall  and  rise,  that  we  may 
know  how  and  when  we  may  expect  its  completion. 
Such  also  would  seem  to  be  the  general  expecta- 
tion of  all  who  are  engaged  hi  trade.  Most  of  the 
circulars  issued  at  the  commencement  of  the  year 
speak  of  the  past  12  to  16  months  as  those  in 
which  there  has  been  much  fluctuation,  but  withal 
a growing  improvement  which  promises  to  become  j 
fully  developed  in  the  months  or  years  soon  to 
follow.  The  late  depression  has  been  longer  than  | 
its  predecessors,  and  from  this  it  is  inferred  that ! 
the  revival  will  be  more  rapid.  But  such  repetition  j 
seldom  or  never  is  complete  in  all  its  features,  and  j 
it  may  be  well  to  look  also  at  the  points  in  Avhich  | 
the  present  condition  contrasts  with  that  of  the  j 
years  during  which  the  last  flood  was  running.  | 

In  1870,  the  exports  of  British  produce  and  j 
manufacture  rose  but  ten  millions  ; in  1880,  they  | 
increased  more  than  thirty  ; whilst  the  imports  re-  ' 
tained  for  home  use,  in  1870,  were  only  swelled  by  I 
the  same  ten  millions,  whereas  in  1880  the  addition  ' 
has  been  to  the  extent  of  forty-five  millions  of  , 
money.  The  total  imports  retained  may  be  thus  ! 
divided: — i 


1870. 

laso. 

Food 

. 185  (?: 

. 120  (r; 

Kaw  material 

...  119  . 

Manufactmed  . . . 

40  . 

. 45  (‘r; 

259 

350  (?: 

In  1670,  our  imports  exceeded  our  exports  by  £59  | 
millions,  in  1880  by  127.  In  1870,  we  had  had  in  ! 
succession  three  of  the  best  harvests  ever  known  ; ' 
in  1880,  with  one  exception,  six  of  the  %vorst.  In  ^ 
1870,  the  population  which  produced  our  200  | 
millions  of  exports,  and  consumed  the  100  millions  | 
foreign  supjdies  of  food,  was  31  millions ; in  1880 
it  will  probably  have  numbered  35  who  were  only  able 
to  export  222  millions,  whilst  consuming  185.  In 
all  these  respects  the  condition  of  the  country  was 
widely  different  from  that  of  the  present  time,  and 
it  seems  impossible  that  trade  should  run  the  same 
course. 

^ Again,  18  <0-1  was  the  year  of  the  Franco- 
German  War,  which— whilst  it  rendered  both 
countries  in  large  measure  dependent  on  this  to 
supply  their  Avants — paralysed  their  own  trade,  and 


lessened  their  powers  of  production.  Row,  ten 
years  of  peace  has  enabled  both  of  them  greatly  to 
increase  their  trade,  and  that  in  many  articles 
which  rival  ours.  America  was  scarcely  beginning 
to  recruit  the  resources  wasted  in  her  civil  war. 
Now  she  is  entering  upon  a competition  and  race 
with  Great  Britain,  the  keenness  and  fierceness  of 
of  which  promises  to  exceed  the  wildest  expecta- 
tions which  could  have  been  entertained  ten,  or 
even  five,  years  ago.  The  power  of  supplying  the 
wants  of  the  world  has  increased  in  greater  degree 
than  those  wants  have  grown,  or  rather  than  the 
means  of  paying  for  their  supply  have  expanded  ; 
and  we  have  not  preserved  our  relative  superiority 
in  producing  power. 

To  take  another  view  of  the  case;  in  1870,  we 
were  at  peace  with  all  the  world  ; we  have  now  to 
meet  the  cost  and  overcome  the  disorganisation  re- 
sultingfrom contests  in  India  andtheCape;  from  the 
decay  of  the  Turkish  Empire,  the  trade  with  which 
was,  to  us,  formerly,  a source  of  the  greatest  profit ; 
and,  however  soon  the  condition  of  Ireland  may 
change,  there  can  be  no  doubt  that  its  present  state  is 
entailing  losses  which  must  have  an  effect  upon 
oar  commercial  progress. 

All  these  considerations  should  check  any  exu- 
berant hopes  that  the  inflation  of  1872-3  is  about  to 
bo  revived.  The  progress  already  made  during  the 
past  year  has  been  very  spasmodic.  Of  this  no 
surer  token  can  be  adduced  than  the  fluctuations  in 
the  price  of  iron,  the  article  of  our  trade  with 
which  the  revival  commenced,  and  on  the  continued 
demand  for  which  much  extravagant  expectation 
has  been  based.  It  is  but  too  evident  that  specu- 
lative action  drove  the  prices  of  this  and  other 
things  far  higher  than  the  extent  of  the  trade  in 
them  warranted ; and  though  at  present  prices  may 
be  at  a fair  level,  they  are  not  so  high  as  to 
yield  great  profits.  Any  permanent  increase  in 
cost  or  selling  price  would,  in  all  probability,  put 
a check  to  demands  which,  there  is  reason  to  be- 
lieve, grew  out  of  exceptional  circumstances  not 
likely  to  exist  for  any  length  of  time. 

It  is  the  undue  influence  of  this  speculative 
element  which  threatens  to  revive  the  fatal  in- 
flation of  1872-73,  for  though  during  that  period 
there  was  much  real  accession  of  wealth  to  the 
country  as  well  as  to  individuals,  there  was 
still  more  that  was  false.  Since  then,  and 
as  the  result  in  great  measure  of  the  course 
then  pursued,  there  have  been  sad  and  heavy 
losses ; not  solely  to  the  wild  speculators  the 
cessation  of  whose  butterfly  term  of  prosperity 
there  is  no  reason  to  deplore.  In  such  seasons  the 
hard-earned  savings  of  the  prudent  and  careful, 
the  provision  made  for  widows  and  orphans, 
become  placed  in  the  hands  of  financiers,  who 
unduly  stimulate  trade,  only  to  prepare  the  way  for 
renewed  depression,  and  for  all  the  misery  which 
such  catastrophes  as  the  Glasgow  and  West  of 
England  Bank  failures  inflict  upon  the  un- 
deserving sufferers.  Yet,  altogether  undeserving 
many  of  those  who  suffer  can  scarcely  be  said  to 
be.  It  is  the  speculative  spirit  which  seems  to 
possess  so  many  of  all  classes,  that  opens  the  door 
for  those  who  thrive  by  its  existence  and  cultiva- 
tion. Since  1872,  the  number  of  these,  and  the 
boldness  of  their  flights,  have  vastly  increased,  and 
it  is  painful  to  see  how  constantly  the  writers  on 
trade  subjects  speak  of  speculation,  as  though  it 
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w<T.-  :h*-  Irptiiimtf*  icisi.s  upon  \vliich  the  expansion 
of  is  . niiil.d  to  rest.  To  judge  by  present 

wi«ii<  ati'.ns,  it  trad.*  does  SO  rapidly  revive,  it  will 
h i%-.-  v.  ry  littl.-  firm  ground  upon  which  to  stand. 
Tfi.  r.-  is  r- .lily  iiotliiug  more  solid  to  justify  the 
• xtr  iv  igru.t  anti.  ij.atious  so  generally  formed — 
i;  ••A.n.j  lu  ir.*  lik.-ly  than  this  S23eculation  to 
%%  r.  • k |rosp.cts  whieh  may  be  safely  enter- 
t i;:».  i,  tlt.it  ;i  ;:iM'iual,  though  slow,  improvement 

iV  t..-  l;.,iil.t:iini  'l. 


I ■ '• 

r-  V-  : 
pra* 
.A  j 

1*  Mi; 


i'.  r instance,  are  the  prospects  that  our 
I • with  Aim  rifa  will,  next  year,  exceed  that  of 
• ; i-r  ,'sh.- I'.iuiid  us  in  want  of  increased  supplies 
f !.  "uin:;  to  our  bad  harvests;  and  from 
r . \t.i;d*l  agriculture  suj^plied  our  wants.  She 
i.  t ' I,  that  our  iron  trade  was  suffering  great 
; r.  •.si.,11.  that  juices  were  so  low  as  to  permit 
itcui  into  licr  comitry  profitable,  even  under 
MMt' 'TV  duties  (levied  as  such,  more  than  for 
V.  j.iirp.iscsh  We  purchased  her  corn  at  good 
a • aiid  ji.iid  for  it  with  iron,  sold  at  the  outset 
■r  j.ric.  s.  r.elieviiig  that  this  state  of  things 
■t--  1 of  continuance,  and  flush  of  means  from 
.*  :•  pr’  fitable  exports,  she  determined  to  lay 
: 'V.:i  im;N,  to  enable  cultivation  to  be  extended 
irf  • r iidand  : thus  taking  off  our  hands  accumu- 
i*‘  1 *«t  M k*;.  and  even  new  supplies,  at  prices  which 
■ ii:.'  , a-*  they  went  higher,  the  stimulus  to  further 
• ' ' 1 c 1 1.  ui.  I nless,  however,  in  the  meantime,  new 
p i.ii  for  tr.ade  can  be  found,  it  is  not  at  all 
I oiol--  tii.it  this  will  continue.  A good  harvest 

• * •'*  , --houM  we  have  one  this  year,  will  leave 

..  i'  1.  of  fhi.  now  growing  for  our  market  as 

OT  Ills  '.foek  in  file  hands  of  the  Western  growers, 
o 1 th.i>.  j.n  vent  the  continuance  of  the  purchases 
r U,  :;i-  iii.iniifaeturers  which  has  had  so  much  to 
V.  ifh  G liding  ju-ieos  up.  Should  this  be  [the 
it  may,  in  the  end,  not  be  disadvantageous  to 

• * •'  ■ ■ "0..1!  as  agi’icultural  production  in  that 
■.o‘:y  . \c.  , lis  the  demand,  or  from  other  causes 

’ “I  as  to  be  Icss  ju'ofitaVile,  the  growers 
1"'  OHIO  unwilling  to  ]>rotcct,  their  various 
. e.a!  I • innir  interests,  at  an  excessive  cost  to 
'nid  tliiis  liring  about  the  reduction 
i;  in'i-rnn-  nf  nt  j m >liibit iv(!  or  excessive  duties, 
k : is  t ,’,.  dir'  i ii.in  in  wlii<*h  we  may  look  for  the 
*r.v,  ?!i  in  Anurie.'i  of  frei'-trade  lifinciples,  the 
•‘ab.ishii:<  lit  ot  wliieh  must,  sooner  or  later,  be 
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may,  for  a time,  be  allowing 
eonu*  into  competition  with 
progress  slu!  is  making  in  the 
r’  
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f'  ot  t!ie  World  foT’bid  the  hope  that 
How  us  to  hold  our  ground  where 
liavo  hitherto  ju’cdominated,  still 
I consuni])tion  of  those 
lerself  tlio  ])ower  of  jjro- 


f ur 


h.T  int( 

sh-  has 

ligiires  already  ijuotiid  .show  that  our 
r an*  not  on  tin;  increase,  and  when 
lUiirt.  rly  r.  turn  of  values  appears,  it  will 
that  the  trade!  with  her  in  our  own 
fa.  fun  s has  alrea.iy  begun  to  decline. 

1 t-.  I mini,  the  country  wdiich,  next  to 
Stales,  lias  contributed  most  to  the 
ur  . xporf  trarle,  the  jirosjiect  is  more 
.'f,  **v.  n there,  the  recent  exjiorts  must 
''xe.*pti.)nal.  Dining  the  famine,  her 
j-  H.-r.n  l»«rehaong  was  limited  ; much  that  has 
!>*•  »,  s.  ni  there  .luring  the  pa.st  year  has  been  to 
supply  previ.ms  .l.-tien  nccs.  and  it  is  understood 
lie  accumulating.  Two- 
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th.^t  st.nks  of 


CottOTlS 


thirds  of  our  exports  thither  consist  of  cotton 
manufactures,  and  though  it  may  not  be  for  some 
time  to  come,  it  is  not  probable  that  India,  with 
the  raw  material  on  the  spot,  and  with  labour  so 
much  cheaper  than  here,  will,  any  more  than 
America,  fail  to  manufacture  for  herself.  There  is 
greater  likelihood  of  her  requiring  larger  supplies 
of  iron  to  extend  her  railway  system,  though  this 
must  come  slowly ; but  the  capitalist  who  would 
now  erect  cotton  mills  with  the  intention  of  manu- 
facturing more  largely  for  Indian  customers,  must 
be  guided  more  by  faith  than  reason. 

The  third  prmcipal  quarter  from  whence  large 
orders  for  our  manufactures  have  come  is  China  and 
Japan.  Here,  again,  far  more  than  the  half  of  the 
goods  these  countries  take  from  us  are  cotton  in 
pieces  and  yarns — a trade  which  is  likely  to  con- 
tinue, and  may  greatly  increase.  At  present  there 
seems  little  opening  for  selling  them  iron  in  any 
quantity,  but  so  intelligent  a people  are  sure,  before 
long,  to  see  the  advantages  of  railway  communica- 
tion ; and  unless  we  are  beaten  out  of  the  market 
by  our  neighbours  in  Belgium  and  Germany,  there 
is  every  reason  to  anticipate  that  these  people  may 
prove  extensive  customers.  There  is  no  absurdity, 
however,  in  the  belief  that  when  that  day  comes  it 
will  be  accompanied,  orpreceded,  bysuch  aneriiption 
of  the  Chinese  labourers  as  may  seriously  compete 
with  our  own  workers,  in  our  own  places  of  pro- 
duction. 

It  is  exceedingly  unsatisfactory  to  find  that  the 
Australian  colonies  have  contributed  little  to  the 
recent  growth  of  our  exports.  Canada  has  done 
much  better  in  1880;  but  then  1879  was  one  in 
which  she  fell  off  in  her  demands  for  our  goods. 
There  seems  but  little  reason  for  hoping  that  any 
great  extension  of  trade  to  these  colonies  will 
speedily  take  place.  The  South  African  trade 
must  receive  a severe  check — excepting  for  the 
necessaries  expended  in  war — from  what  has,  and 
is,  taking  place  there. 

So  far,  then,  as  the  present  outlets  for  the  pro- 
ducts of  our  mining  and  manufacturing  industries 
are  concerned,  there  would  appear  to  be  very  little 
solid  basis  on  which  to  hope  for  any  great  exten- 
sion of  our  trade  in  the  present  or  coming  years. 
It  may  even  be  that  the  revival  has  reached  its 
height,  unless  wild  speculation  attempts  to  force  our 
goods  on  markets  in  advance  of  their  requirements. 

It  will  be  gathered  from  what  has  been  now 
said,  in  connection  with  his  previous  expressions  of 
opinion,  accompanied  by  copious  compilations  of 
figures,  that  the  writer  sees  but  little  to  desire  in 
the  rapid  extension  of  the  import  trade ; and  that 
he  sees  nothing  to  regret  in  the  fact  which  last 
month’s  official  returns  manifest,  that  this  ex- 
pansion has  received  a check.  The  figures  of  the 
coming  year  will  possibly  prove  this  to  have  been 
something  more  than  accidental  or  temporary. 
Without  again  going  over  the  ground  so  well 
trodden  on  former  occasions,  it  may  now  sufiB.ee  to 
say  that  he  sees  no  reason  to  doubt  the  soundness 
of  two  arguments,  which  he  thinks  the  history  of 
the  past  decade  should  remove  from  the  region  of 
controversy — namely,  that  a continued  growth  of 
imports,  unaccompanied  by  a corresponding  increase 
in  the  exports,  cannot  be  an  evidence  of  increas- 
ing wealth ; and  that  it  is  by  no  means  satisfactory 
to  find  that  the  whole  value  of  our  exports,  de- 
ducting the  cost  of  foreign  materials  which  enter 
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into  their  manufacture,  now  falls  far  short  of  the 
price  we  have  to  pay  for  the  food  which  our  in- 
creasing population  requires  for  its  support.  Further, 
that  so  long  as  our  increasing  population  fails  to 
spread  itself  over  the  unoccupied  and  uncivilised 
lands  which  lie  ready  for  cultivation ; and  continues 
its  present  wasteful  expenditure  of  substance, 
labour,  and  life,  the  prosperity  of  the  country 
requires  the  expansion  of  its  export  trade  far 
beyond  the  present  bounds,  or  those  that  seem  to 
be  within  reach.  With  one  other  remark,  he  would 
bring  this  already  too  extended  paper  to  a close. 
It  is  this,  that  for  such  expansion  the  fullest 
freedom  of  trade  is  absolutely  essential,  and  hence, 
that  any  attempt  to  fetter  it  with  the  shackles  of 
reciprocity,  or  to  crush  it  under  the  dead  weight 
of  protection,  would  be  fatal  to  the  continuance  of 
that  trade  on  which,  under  present  conditions,  our 
existence  as  a nation  depends. 


DISCUSSION. 

Mr.  Samuel  Hill  said  he  should  have  liked  to  have  heard 
Mr.  Bourne’s  criterion  of  value.  His  experience  taught 
him  that  the  prices  put  down  at  the  Custom-house  were 
nothing  like  the  cost,  or  mercantile  price.  He  would 
also  point  out  that  the  import  values  were  inclusive  of 
freight,  while  the  exports  were  not.  He  remembered 
the  first  shipments  of  rails  to  the  American  markets, 
when  the  prices  realised,  including  an  ad  valorem  duty, 
were  no  test  of  the  price  obtained  by  the  English  mer- 
chant. He  did  not  agree  that  the  large  exports  of  rails  to 
America  had  been  principally  paid  for  in  cereals,  for, 
in  many  instances,  he  believed  they  were  paid  for  in 
American  railroad  and  other  securities.  These  were 
points  to  be  borne  in  mind  in  detennining  our 
future  trade  with  America.  The  late  activity  in  this 
line  was  attributable  to  the  facts  that  the  price  was 
very  low,  and  that  iron-masters  were  so  desirous  of 
increasing  their  trade,  that  they  took  seciu-ities,  which, 
in  cooler  moments,  they  would  not  look  at.  A very  im- 
portant question,  which  had  not  been  dealt  with,  was 
that  of  labour.  There  were  two  giant  forces,  capital 
and  labour,  and  if  they  opposed  each  other  the  danger 
was  as  great  as  the  collision  between  two  steamships 
or  two  express  trains ; yet  sufficient  attention  was  not 
paid  to  keeping  up  good  relations  between  these  two 
forces,  nor  was  the  dignity  inherent  in  labour  siiffici- 
ently  recognised. 

Mr.  Cornelius  Walford  was  glad  to  find  Mr.  Bourne, 
in  .‘iome  degree,  more  hopeful  than  he  had  been  in  the 
past.  He  had  been  accustomed  to  think  that  if  trade 
should  neveragain  revive,  biit  become  worse,  Mr.  Bourne 
would  have  been  one  of  the  greatest  men  alive,  because  he 
had  always  predicted  it,  but  now  he  feared  his  fate  would 
be  more  like  that  of  Goodwin  the  astrologer,  who  pre- 
dicted the  burning  of  London,  but  he  was  so  much  ridi- 
culed for  having  done  so,  that  he  denied  having  made  the 
prophecy  only  a few  weeks  before  the  great  fire  occurred. 
He  (Mr.  AValford^  thought  there  were  decided  indications 
of  improvement  in  trade;  but  he  was  not  at  all  sure  that 
the  cycle  or  sun-spot  theory  had  not  misled  a great  many 
peo^de.  It  was  quite  true  that,  looking  at  the  history  of 
commerce  for  the  last  century  and  a-half,  there  were  re- 
curring periods  of  expansion  and  depression,  and  the 
latter  had  always  been  accompanied  by  predictions  such 
as  were  now  made.  About  1819,  the  agricultural  interest 
was  believed  to  be  as  much  depressed  as  it  was  now,  and 
it  was  .said  it  would  never  recover,  but  while  it  did  re- 
cover, he  was  disposed  to  think  that  it  was  in  a worse  state 
now  than  it  was  then.  There  was  no  doubt  that  America 
was  the  great  rival  of  Europe  with  regard  to  agricul- 
tural produce,  and  it  must  be  so.  It  would  be  a bad 
day  for  America,  if  our  harv'ests  were  more  productive. 
But  apart  from  details,  the  general  question  was  this — 


was  it  possible,  with  the  vast  ramifications  of  trade,  to 
bring  together  in  one  focus  all  the  circumstances  which 
went  to  make  up  the  greatness  of  a nation?  He 
thought  not.  With  all  the  skill  and  knowledge  that 
even  Mr.  Bourne  could  bring  to  bear  on  the  question, 
he  did  not  think  it  was  possible  to  truly  forecast  the 
future.  And  it  was  well  it  was  so,  or  speculation 
would  be  more  rife  even  than  it  was  at  the  present. 
Wlien  he  saw  these  great  periods  of  expansion,  when 
the  exports  approached  or  exceeded  the  imports,  he  did  not 
consider  they  were  the  periods  of  greatest  prosperity,  but 
rather  the  immediate  precursors  of  panics,  when  the  fruit 
of  the  speculation  of  the  past  was  becoming  ripe.  He 
hoped,  therefore,  that,  taking  a lesson  by  the  past, 
whatever  trade  was  doing  now  would  be  done  with 
safety,  and  then,  if  individual  or  even  national  profits 
were  smaller,  the  progress  made  would  be  more  secure. 
They  would  then  have  an  honourable  trade,  and  one 
which  was  good  for  all  concerned  in  it.  The  thing  re- 
quired, in  his  mind,  was  steady  progress,  and  he  was 
quite  sure  that  the  discussion  of  these  questions  by  Mr. 
Bourne,  the  Chairman,  and  others  had  done  good.  The 
problem  had  been  considered  all  over  the  world,  and 
though  some  of  the  colonies  were  taking  a course  with 
regard  to  protection  which  they  at  home  might  think 
wrong,  still  there  were  two  sides  to  every  question,  and 
the  colonies  which  exported  so  much  raw  produce  might 
be  justified  in  taking  a com'se  which,  to  us  in  England, 
who  imported  so  much,  might  seem  wrong.  No  man 
could  safely  predict  the  future  in  these  matters,  for  he 
must  bow  to  the  force  of  events. 

Mr.  Christian  Mast  thought  there  was  a contradic- 
tion in  the  paper  between  theory  and  practice.  The 
practice,  as  carried  out  in  the  figures,  was  excellent, 
but  the  theory  at  the  beginning  seemed  to  be  that  of 
cycles,  which  -was  not  trustworthy.  All  the  circum- 
stances of  trade  must  have  causes,  and  in  his 
opinion  the  causes  were  terrestrial  only,  and  had 
nothing  to  do  with  the  sun.  If  Europe  was  prosperous, 
it  must  result  either  from  good  harvests,  or  from  the 
state  of  affairs  and  society.  Be  thought  periods  of 
pro.sperity  could  always  be  traced  to  j)ublic  tranquility, 
and  bad  periods  to  a disturbed  state,  social  or  political. 
Nothing  appeared  to  him  plainer  than  that  in  1871 
England  was  prosperous  because  France  and  Germany 
were  depressed,  and  so  in  other  periods. 

Capt.  Bedford  Pirn,  K.N.,  said  he  must  join  issue  with 
Mr.  Bourne  as  to  the  last  part  of  his  paper,  wherein  he 
deprecated  reciprocity  and  protection.  If  any  one 
looked  aroiind,  at  the  results  of  free  trade,  he  must  feel 
unbounded  astonishment  that  any  one  had  been  wild 
enough  to  follow  such  a Will-o’ -the- Wisp.  There  w'as 
not  a nation  on  the  face  of  the  earth  which  had  followed 
Great  Britain  in  this  respect,  and  they  could  hardly 
suppose  they  were  the  only  people  in  the  world  who 
knew  wbat  was  beneficial.  Take  the  United  States.  In 
1869,  they  owed  £551,000,000 ; but,  in  ten  years,  they  had 
paid  off  no  less  than  128  millions  sterling,  and  were  now 
progressing  by  leaps  and  bounds,  whilst  England  had  only 
paid  off  10  miUious  of  debt  since  the  Queen’s  Accession, 
Free  trade  w'as  to  have  given  cheap  food,  but  Mr.  Bourne 
had  admitted  that  provisions  were  dearer  all  round  than 
they  used  to  be.  He  would  at  once  put  a duty  of  5s.  a 
quarter  on  corn,  which  would  produce  five  millions  of 
revenue,  and  would  only  increase  the  price  of  bread  3d. 
on  14  quarterns,  while  it  would  enable  the  English 
farmer  to  live.  Mr.  Bead  told  him  that  it  was  im- 
possible to  grow  cox'n  in  England  under  40s.  a quarter, 
whilst  the  Americans  could  lay  it  down  here  at  38s,  ; so 
that  a 5s.  duty  would  equalise  matters.  Again,  in  his 
own  profession,  it  was  most  important  that  we  should 
have  grain  brought  in  our  own  shqxs,  but,  owing  to  the 
repeal  of  the  navigation  laws,  80  per  cent,  of  our  sea- 
men were  foreigners.  He  was  not  going  to  run  down 
foreigners,  and  the  Bussian  Finns  made  splendid 
sailors,  but  suppose  there  were  a war  with  Bussia, 
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y w.,mM  nut  briui,'  grain  cargoes  to  England, 
rn  w u!'l,  in  -lu  h a ease,  no  doubt,  be  made  contra- 
! f \\  :ir.  A liill  had  just  been  declared  xu'gent  in 
I r • I.  S .';  it  ■ for  giving-  bounties  to  French  ship- 
I i!  . doubt  it  would  very  soon  become  law. 
KiiL'I-md  truing  to  do  then?  Her  sugar  in - 


i!-.  ady  Ikvii  ruined,  and  20,000  men  thrown 

• • rk  ]'V  tl:e  French  bounty  system.  Steam  and 

; - • iiu-' into  being  soon  after  the  free  trade 

• . ’.1  ••  >n  after  came  the  gold  discoveries  in 

; ::;1  California,  and  these  things  caused  an 

• -of  trade,  but  that  was  a very  different  thing 
'■  ! -■  >r..  In  conclusion,  he  expressed  his  opinion 

• • ’ > . V ^ never  a more  complete  piece  of  humbug 

■ • »rade. 

Mr.  B.  Francis  Cobb  said  there  could  be  no  doubt  of 
A . I f 1 1 a • paper,  whatever  criticisms  might  be  made 
■r  ■ • . J !■  liimsclf  should  be  inchned  to  criticise  some 
■ of  it,  as,  for  instance,  where  the  author  said 
..  ’ n a thing  was  once  imported  into  this  country 
’ll  f .-liter  its  value  the  more  it  was  manipulated; 

• 'ft',  ‘■manipulation  consisted  of  labour  expended 

i . and  was  then  re-exported,  there  was  certainly 
_ i’  t I that  f'oimtry.  There  was  no  doubt  a great 
’ ' i -aid  on  the  question  of  freight,  as  bearing 

• ’ll  valui  of  exports  and  imports.  The  value  of 
! • ;.  . - an  importing  power  was  less  than  it  was,  and 

.-  i>"  ■niantity  of  money  did  more  work  now  than 
:i  ' rly,  owing  to  telegraphic  communications.  If  he 
■i?  ; t<-  import  seeds  from  India,  he  had  only  to  give 
. ; > ail  Eughsh  bank,  and  he  could  telegraph 

• ‘ hit  to  his  agent  in  India,  who  could  pur- 
what  ho  required  at  once,  so  that  an  immense 

. a:  • «'f  thf  capital  which  was  formerly  required  to 
: > 'It  'iich  operations  was  saved.  By  this  means  a 
- a.".ll«  r iior-centage  of  profit  would  repay  the 
‘ '-ause  much  less  capital  was  required  than 
1 _ »ii'  l*y.  All  this  made  it  more  difficult  to  fore- 

‘ ■ ■ ,te  of  trade  for  the  future.  When  a want 

■.  M-  immediately  supplied,  and  there  was  not 
■ !'i  <rtunity  for  specidation.  With  regard  to 
l‘im’'  n inarks  about  the  colonies  and  foee 
. • idi!  r-  '-ommend  him  to  compare  New  South 
; \ ii  t >i  ia.  The  former,  which  was  a free 

■ >.  w.i^i  fast  outstripping  Melbourne, -which 

■ . ' d u ith  high  protective  duties.  With  regard 

:iL  rs,  though  ho  had  not  the  statistics  at 
c'aivinc.  d there  were  as  many  English- 

• ■ r ■'i.  |iriti..h  flag  as  there  were  30  or  40  years 

■, ' p o<;rtainly  as  many  British  subjects. 

Mr.  Lie-gins  . id  .Mr.  Bounic  de.scrvcd  their  thanks 
• 'Jid  fxhau.stive  jiajier  he  had  juepared,  but 
'■  I'l-i  ‘ I at  the  (-om-liision  arrived  at,  to 
‘ j i im  1‘iiM  had  already  referred.  The  author 

• I f;.,nir>.s  which  ho  considered  most  disas- 
t-rt'i<  tiituro  ot  l-ingli.sli  trade,  and  ho  had  stated 

• -I  thit  th.- growtli  of  im])orts,  unaccompanied  by 

■ lit  ill' r>  a-‘-i,f  export, c.ouldnotboconsidered 

■ ' 't  iii'-p  , ill  '- xvealfh.  Hr  (IVIr.  Liggins)  read 
t one  of  the  largest  .steamers 


t n 


th 


.'-'t'-.im  .Navigation  Company,  the  Lil/ra, 
-'i  'll  in  till'  i-iver,  and  she  was  going 
h d!.i  ;t  to  f(>tch  a fail  (;argo  of  manu- 
>r  thi.'  C')untry,  and  ho  did  not  see  how 
r it  ;ru'ti.in  for  the  benefit  of  England. 
o::di  r.stood  that  tlicy  lived  by  whac 
v.hai  tin  y bought.  He  was  a West 
r,  niiiM  d by  free  trade,  which  he 
^1\  d'  ri. .unci'.  Anotherthingliesawin 


traders.  One  third  of  the  crop  of  Antigua  went  last 
year  to  New  York.  All  those  islands  were  sending 
their  sugar  to  America  to  be  manufactured,  and  that 
only  came  to  England  which  was  mortgaged  to  English 
merchants.  He  was  a shipowner,  and  the  greater 
part  of  the  sailors  he  had  to  employ  were  foreigners, 
and  he  feared  that,  in  case  of  a war,  we  should  find  a 
difficulty  in  getting  men  to  man  our  ships  and  fight  our 
battles.  Mr.  Bourne’s  figures  were  black  enough,  but 
he  did  not  think  they  were  as  black  as  the  reality.  He 
could  corroborate  what  Captain  Pirn  had  said  about 
French  shipping,  for  only  lately  a French  nobleman  had 
told  him  that  France  intended  to  do  all  the  trade  of  the 
world,  and  to  drive  England  out  of  the  market.  But  there 
was  a worse  feature  even  than  that,  for  there  was  a strong 
agitation  going  on  in  America  to  subsidise  American 
ships,  in  order  to  drive  the  large  English  steamers  off 
the  line.  He  held  shares  in  one  of  the  largest  steam- 
ship companies,  which  last  year  paid  no  dividend,  and 
he  knew  of  one  Liverpool  vessel  which  lost  £4,000  by 
one  voyage.  This  could  not  go  on.  If  England  lost 
her  ships,  her  colonies,  and  her  commerce,  the  figures 
would  soon  be  much  worse  than  any  Mr.  Bourne  had 
given.  He  did  not  think  it  was  fair  to  compare 
1879  and  1880,  because  accidental  circumstances  might 
show  an  improvement  in  one  year ; the  comparison 
ought  to  be  made  with  1872.  With  regard  to  the 
sugar  industry,  he  considered  it  a great  mistake  to 
take  the  duty  off  sugar.  It  produced  five  millions  of 
revenue,  and  gave  the  working  man  an  opportunity  of 
contributing  something  to  the  revenues  of  a nation 
which  gave  him  such  high  wages.  Working  men  were 
beginning  to  see  that  a free  breakfast  table  was  a mis- 
take, and  meant  low  wages.  The  working  classes 
should  rather  make  the  things  they  manufactured 
higher  in  price,  and  then  they  would  get  good  wages ; 
nine -tenths  of  them  were  now  beginning  to  see  that 
free  trade  brought  them  low  wages.  In  the  Kensington 
Town-hall  £10,000  worth  of  Belgian  iron  was  employed, 
and  in  the  Albert-hall,  £70,000  worth,  and  that  was 
certainly  no  benefit  to  the  working  classes.  The  figures 
showed  they  were  importing  more  than  they  were 
exporting,  which  must  mean  ruin  in  the  end. 

Mr.  Pfoundes  said,  when  he  was  in  Japan  and  China, 
he  had  many  opportunities  of  mixing  with  the  natives, 
and  looking  at  trade  questions  from  the  native  point  of 
view,  and  the  result  of  his  experience  was  that  one  of 
the  most  crying  needs  for  successful  English  commerce 
was  more  competent  agents.  For  want  of  these,  most  im- 
portant work  was  committed  to  natives,  who,  of  course, 
used  the  information  they  obtained  for  their  own  benefit. 
Again,  the  old-fashioned  system  of  English  trade  there 
was  on  far  too  expensive  a scale — a greater  part  of  the 
time  of  the  agents  being  spent  at  the  clu'b,  tiffin,  or 
fuU-dress  dinners — the  consequence  being  that  our  trade 
charges  were  out  of  all  proportion  to  those  incurred  by 
the  more  thrifty  of  our  continental  competitors.  Again, 
in  the  consular  service,  young  men,  admirably  trained 
in  many  respects,  were  sent  out,  but  they  were  not 
allowed  to  engage  in  trade  ; they  ^ew  nothing  of  trade 
matters,  and  could  not  compete  with  the  representatives 
of  other  countries.  He  could  not  agree  with  the 
criticism  of  a pre-vious  speaker,  that  Mr.  Bourne’s 
figures  were  not  trustworthy. 

Mr.  Hill  asked  if  Mr.  Bourne  could  give  an  idea  of 
the  present  purchasing  power  of  money,  as  compared 
with  1826  or  1828. 


N 

It'c 


ot  ;in  l-]nglish  sliip,  bound  from 
ri'.  witli  a i-argo  consisting  of  the 
•'I'Miii  s,  inti-nding  to  return  from 
1-  -I  '.'.-itli  a i irL'-o  of  manufactured  goods, 
it  b'  t-.  tb<-  ii'lvaiitagc  of  England  ? Ho 
1 ' M I st  Iiulian  newspaper,  in  which  three 
Iv  rti  <nu  iits  were  from  New  York 


The  Chairman  said  that  though  the  discussion  had 
been  interesting,  it  had  to  a certain  extent  been  dis- 


cursive, one  or  two  sentences  in  the  paper  having 
led  into  a discussion  of  the  principles  of  free  trade. 
He  should  not  go  into  that  question  at  any  length, 
because,  notwithstanding  what  had  been  said,  he 
should  assume  that  the  majority  of  those  present, 
and  at  any  rate  the  Society,  as  a whole,  were  soimd 
freetraders.  He  must  remark,  however,  that  notwith- 
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standing  aU  the  predictions  which  had  been  made  as  to 
the  evils  which  would  follow  our  free  trade  system, 
the  ruin  had  been  very  long  in  coming,  and  he  was 
prepared  to  maintain  that,  at  the  present  time,  there 
was  no  country  in  the  world,  not  even  excepting  the 
United  States,  more  prosperous  than  Great  Britain,  or 
where  such  a large  mass  of  people  had  employment  at 
good  wages,  and  had  so  fair  an  oppox'tunity  of  enjoying 
life  in  health  and  comfort.  With  regard  to  foreign 
coimtries  imitating  om-  free  trade  policy,  he  might  re- 
mark that  if  they  were  at  aU  logical,  they  would 
carry  their  protective  system  much  farther ; the 
United  States,  for  instance,  should  not  only  have  a 
tariff  against  foreign  countries,  but  New  York  should 
have  a tariff  against  Massachusetts,  and  so  on,  so  as  to 
get  the  utmost  benefit  from  the  protective  policy.  There 
was  not  the  smallest  foundation  for  the  statement  that 
20,000  men  had  been  thrown  out  of  employment  in  the 
sugar  industry  ; at  the  present  moment  there  was  more 
sugar  being  refined  in  the  United  Kingdom  than  at  any 
foi-merperiod,  and  if  there  were  fewerpeople  employed,  it 
was  owing  to  improvements  in  the  mode  of  manufacture. 
Even  if  there  were  foundation  for  the  statement,  it  would 
not  follow  that  the  less  employment  was  due  to  the  bounties 
given  by  the  foreign  Governments,  and  this  question  had 
never  been  faced  by  those  who  had  been  promoting  the 
agitation  against  the  sugar  botmties.  Coming  to  the 
paper  itself,  he  should  like  to  say  that,  so  far  as  he  could 
judge,  although  it  was  a little  less  gloomy  in  its  state- 
ments than  some  former  papers  by  Mr.  Bourne,  still,  on 
the  whole,  there  was  a tendency  to  too  much  gloom, 
both  in  the  facts  and  in  the  anticipations  put  forward. 
For  instance,  in  speaking  of  the  iron  trade,  he  threw 
doubt  on  the  suggestion  that  the  home  consmnption  had 
increased.  Now  he  had  occasion,  some  time  ago,  to 
look  somewhat  narrowly  into  the  figures,  and  satisfied 
himself  that  from  October  to  the  end  of  December,  there 
had  been  an  increase  of  something  like  25  per  cent, 
in  the  home  consumption  of  iron  ; for  although  the 
foreign  shipments  liad  decreased,  the  increased  stock, 
as  compared  -with  the  same  period  of  last  year,  was  very 
small,  so  that  the  immense  increase  in  the  production 
must  have  been  nearly  all  absorbed  in  various  manu- 
factures at  home.  With  regard  to  the  cotton  trade, 
Mr.  Bourne  .said  that  .stocks  were  supposed  to  be  accu- 
mulating in  the  East ; but,  as  far  as  he  could  di.scover 
from  trade  circulars,  tho.se  stocks  were  extremely  well 
absorbed  into  consumption.  Another  fact,  from  which 
he  seemed  to  draw  a gloomy  conclusion,  was,  that  last 
year  there  was  no  increase  of  exports  to  Australia  ; but 
he  recollected  very  well,  that  two  or  three  years 
ago,  when  onr  exports  to  foreign  coimtries  "were 
dimini.shing,  tho.se  to  the  colonies,  and  partly  to 
Australia,  were  increa.sing.  It  was  hardly  fair 
to  expect  every  year  to  show  an  increase  to 
every  country  in  the  world ; there  mu.st  be  ups  and 
downs,  and  there  might  be  special  circumstances  which 
lowered  the  export  to  Australia  in  one  particular  year  ; 
and  they  might  be  well  satisfied  with  the  increase  which 
had  taken  i)lace  in  onr  Australian  trade  dui-ing  the  last 
nine  or  ten  years.  With  regard  to  the  main  question,  he 
must  take  exception  to  the  apparently  exaggerated  im- 
portance attached  to  foreign  trade  ; and  he  did  not  agree 
that  in  matters  of  home  trade  what  one  man  gained 
must  necessarily  be  at  the  expense  of  another  ; as  a rule, 
every  exchange  which  took  place  was  to  the  mutual 
benefit  of  both  parties.  He  believed  the  home  trade, 
and  not  the  foreign,  was  reaUy  the  important  matter. 
Mr.  Bourne  also  seemed  to  found  his  anticipations  for 
the  future  on  the  assumption  that  trade  revived  more 
quickly  than  it  went  back,  and  that  when  it  began 
to  revive,  the  highest  point  was  soon  reached, 
and  he  gave  as  an  instance  the  period  of  the 
Franco-German  war.  Now  he  took  exception  to  that 
altogether.  The  revival  of  trade  there  referred  to,  did 
not  commence  after  the  war,  but  long  before,  and  was 
in  full  swing  when  the  war  broke  out.  He  remembered 


noticing  the  revival  of  trade  which  took  place  in  Lanca- 
shire in  the  autumn  of  1869,  and  1870  was  really  a very 
prosperous  year,  so  much  so,  that  when  the  war  broke 
out,  it  caught  the  Stock  Exchange  in  the  full  swing  of 
speculation,  and  the  resMt  was  a panic,  imprecedented 
in  the  memory  of  the  present  generation.  The  proper 
year,  therefore,  to  compare  with  1880,  was  1870.  It 
was  very  likely  that  the  present  revival  had  been  un- 
usually rapid ; but  whether  it  would  soon  attain  its 
maximum,  and  give  place  to  a reaction,  was  a question 
which  he  agreed  with  Mr.  Walford  it  would  not  be 
wise  to  discuss  with  too  much  obstinacy  on  one  side  or  the 
other.  They  could  never  be  sure,  with  all  the  pains  they 
might  take  to  form  an  absolutely  correct  anticipation  of 
what  would  happen.  According  to  past  experience,, 
there  was  reasonable  ground  for  supposing  that  busi- 
ness would  go  on  improving,  but  it  would  be  fooli.sh  te 
attempt  to  predict  with  certainty.  Some  of  the  political 
causes  for  not  expecting  a very  favourable  result  he 
thought  Mr.  Bourne  had  dwelt  too  much  upon,  for 
instance,  the  political  troubles  in  India  and  at  the  Cape. 
The  amount  of  money  involved,  though  large,  was  vei-y 
small  when  compared  with  the  magnitude  of  our  com- 
merce. The  succession  of  bad  harvests  had  probably 
had  much  more  influence.  He  would  conclude  by  ex- 
pressing his  entire  approval  of  Mr.  Bourne’s  remark.s 
with  respect  to  the  state  of  speculation  at  the  present 
time,  especially  in  securities.  There  could  be  no  doubt 
that  the  advance,  which  was  the  cause  of  so  much  satis- 
faction to  many  people,  was  only  a change  in  the  nominal 
expression  of  wealth,  and  represented  no  real  increase. 
People  were  really  no  richer  than  they  were  before,  and 
one  of  the  dangers  of  the  future  was  the  length  to- 
which  the  speculator  might  go. 

Mr.  Bourne,  in  reply,  regretted  that  the  main  purport 
of  his  paper  had  not  received  more  consideration.  The 
point  for  consideration  was  what  lessons  for  the  future- 
could  be  drawn  from  the  past,  so  that  their  operations 
might  be  guided  accordingly ; and  he  must  remind  the 
meeting  that,  having  previously  written  several  papers,, 
which  would  be  found  collected  in  avolume  in  the  Library 
he  had  now  omitted  many  points  with  which  he  had 
before  dealt.  For  instance,  he  had  fully  considered  the 
question  raised  by  Mr.  Hill  with  regard  to  the  influ- 
ence of  freight  on  the  value  of  exports  and  im- 
ports; and  on  the  present  occasion,  his  object  being 
to  compare  one  period  with  another,  the  figures- 
being’  on  the  same  basis  throughout,  their  absolute 
accuracy  was  not  of  inrportance.  The  purchasing 
power  of  money  was  much  too  large  a question  to  say 
anything  useful  upon  at  that  late  hour.  His  object 
had  not  been  to  give  a gloomy  view,  but  to  put  the 
tacts  fairly  before  the  public,  and  he  must  congratulate 
himself  that  he  had  been  the  means  of  directing  atten- 
tion to  the  real  state  of  the  case,  which  had  not  been 
without  some  advantage  in  the  influence  it  had  had  on 
the  conduct  pursued.  He  looked  with  a great  deal  of 
suspicion  on  the  progress  of  our  trade,  and  a great  deal 
of  the  political  economy  of  the  present  day,  but,  as  for 
looking  with  any  depression  on  the  condition  of 
England,  he  did  not.  He  only  wished  to  point  out  the 
sources  from  which  she  might  arrive  at  a grandeur  and 
wealth  far  beyond  what  she  had  ever  achieved.  Th  e two- 
great  requisites  were  the  study  of  economy  and  an  attempt 
to  follow  the  American  example  by  taking  in  our  outlying 
territories,  moving  our  population  east,  west,  north,  and 
south,  and  embracing  in  the  sphere  of  our  cultivation  those 
portions  of  our  dominion  which  would  furnish  prosperous 
and  comfortable  homes  to  those  who  were  now  in 
poverty  and  destitution.  He  had  no  pretensions  to 
prophecy ; he  only  reasoned  on  the  past,  to  show  why 
it  justified  an  anticipation  of  the  future,  and  wherein 
present  circumstances  differed  from  past,  so  that  we 
might  learn  how  best  to  meet  that  which  was  coming. 
This  was  the  same  as  was  now  done  with  regard  to  the 
weather ; we  obtained  information  from  America  of 
what  was  passing  there  at  the  moment,  and  from  that 
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.1:.  \v as  to  the  ^veatlier  we  might  shortly 
. ■.  !-  r in  Ivin.pe.  If  he  had  dwelt  more  upon  the 
)ii  V it  was  liecau.se  it  was  more  important 

T , i\i  ; liri.st  ]M).s.sible  evils,  than  to  look  out 
f r . : pro.-pcritv.  lie  had  no  belief  in  cycles 

, f :.  - • -s|  .t  tlii.'iry;  but  there  was  the  fact, 

[ ,•  . •,  ! j criods' of  the  inflation  and  depres- 
•n  b ; I'itii.rto  occuiTed  pretty  regularly,  and 
;■  ^ : 1 ; ,nv  j — iple  to  suppose  that  the  same  thing 

5 • 1 j.j-n  again,  and  so  speculate  largely  on  the 

f ■ ■ indi.  bions  of  a revival;  and  it  was  this  he 
.V  ; t-  gu::r<!  against,  as  it  led  to  artificial  iufla- 
;;  ,‘:d  a (••  >T*  >]M>nding  depression  which  need  not 

■ .1  vi  ■ . -ur.  When  he  said  that  the  rise  was 
I • i ij.id  tli.ai  the  fall,  he  alluded  to  this  influence, 
ii  <.  ■-  gl  (d  tlie  Chairman  agreed  with  him  that  the 

■■■ulih>n  at  ]>rcscnt  going  on  was  excessive;  he 
, ; it  w . add  imiduce  an  inflation,  for  which  they  would 

T-  w.vi  n lv  afterwards.  He  could  not  now  discuss 
? : . . la  -ii-iii  .'if  free  trade,  but  it  must  be  remembered 
f‘  th.  <-ircumstances  of  England  differed  so  greatly 
ir  :a  «itlu-r  eouuti-ies,  that  we  must  needs  follow  a 
Ill  ]iitlicy.  Here  we  had  a population  which  we 
! i!-!  not  food  from  our  own  stores;  while  America  had 

■I  I'  'i  ulation  which  could  not  consume  half  of  what  she 
As  to  the  statement  that  we  wanted  an 
. \f.  n'iou  of  trade,  rather  than  an  expansion,  that 
-.1  L-  llic  argument  ho  had  constantly  enforced;  we 
vi,  an;-  (1 5 o enlarge  our  .sphere  of  operations.  With  regard 
t > till- peri. ids  lie  had  selected,  1872  was  the  period  of 
i.ighi -f  elevation,  and  1879  that  of  the  lowest  depres- 
- :i,  ind.  therefore,  he  thought  they  were  fairly  selected. 
M I , gins  I’cg-retted  that  so  much  of  our  colonial  sugar 
; ? I ■ N-  w York,  but  for  his  part  he  thought  if  we 

■ 1 'i  g.  r good  customers  in  any  part  of  the  world  it  was 
’ r ha-  cingratulation.  The  question  of  exports 

’ . i-  I irt.s  he  had  treated  fully  elsewhere.  He  was 
.-’i-ii'-  1 ;ii  the  Chairman  thinking  he  had  taken  too 
,gi  •?  ,y  a view,  but  as  he  had  already  said,  his  only  oh j ect 
. ■ 11  to  guard  against  possible  evils,  on  the  principle 

• • ire  warned  was  forearmed.  Still,  he  could  not 

'b,  ( h.  rful  view  which  was  adopted  by  many 
*.  * : ■ pr<  M-nt.  All  the  writings  of  the  day  seemed 

: ' M-  i-f  .-ijieculation,  and  that  led  to  the  inflation, 

• -1  11  a .•^ub.sc(iucnt  depression.  With  regard 

♦ »'  o..ii|.-  eon.-.uniption  of  iron,  he  had  taken  the 

! -lo  fr.ide  eii-cuhirs.  Tlic  a.s.sumed  make  and 
' ' ’ ' < pi-rt  did  not  leave  a .sufficient  balance  to 

I ■!•  the  enormous  home  consumption  which  was 
\ uined. 

The  Chairman  aiil  the  ex]iort.s  were  very  large  in  the 
: o-i  .f  til.  ye..r,  and  th(' increased  consumption 
I T e mainbe  in  the  last  three  months. 

Mr.  Bourne  .‘-aid  he  had  only  quoted  the  ahsolute 
I . \ any  r:ite,  he  thought  the  exports  of  iron 

i ■ ■ t"  f-'di  ofl’.  "With  regard  to  the  troubles  in 

' . m1  till  ‘'.iiie,  it  was  not  altogether  the  amount 

' : :'  uri-  to  wliieh  he  referred,  but  to  the  fact 

' * ol  been  killing-  our  customers  rather  than 

■ - ' ' them.  'I’lie  (|uestiou  of  the  morality 

' ■ ■ ■ >r  •■ediiigs  w.'is  one  which  he  would  not  attempt 
t ' ■*  r i .11.  lie  was  glad  that  ]\Ir.  Uiffen  endorsed 

• ' ■ *1.1  ab.iut  sjieeulation,  for  it  was  that  they  had 

- ' ’ t-  ar  at  ]. resent,  d’hc  belief  that  the  trade 

- n.  - irily  a.lvance  by  lojqi.s  and  bounds,  was 

t . !.r.  lu-i-  a vast  amount  of  that  evil,  and 
ill  of  tie  sp.-cnlative  spirit  in  the  pre.sent  day 
' ■ ; e ij,  ;,M.l  m.iintained  a largo  jiortion  of  the 

■ ' ’ i:  • who.  in-^t.-ad  of  being  producers,  were 
e'l  t a-  I dii.ur  of  others  ; and  this  was  one  of  the 
’ ’ ; ' *hiiig-.  connected  with  trade  which 

' ' d Y')  language  could  be  too  strong  to 

^ ‘ ' til-  ♦ (if  our  h.'iving  in  our  mid.st  such  a 

V.  ■ i’l  . I ..f  non-producers,  who  did  nothing  what- 

* ' ’ * ' th  ^\ealth  of  the  country,  but  simply  by 

1 K '■  ‘s  lri>m  hand  to  hand,  and  stimulating  pur- 


chases to  an  undue  extent,  absorbed  from  the  honest 
labourers  a large  proportion  of  their  gains.  This  was 
one  of  the  most  fatal  elements  in  the  present  constitu- 
tion of  our  trading  society,  and  the  one  most  necessary 
to  guard  against. 

Votes  of  thanks  to  Mr.  Bourne  and  the  Chairman 
concluded  the  proceedings. 


CORRESPONDENCE. 


SIGNALLING  BY  MEANS  OF  SOUND. 

In  reference  to  Mr.  H.  P.  Babbage’s  letter  which 
appeared  in  the  last  number  of  the  Journal^  I have  only 
to  say  that  the  proposal  of  the  late  Mr.  Charles  Babbage 
received  the  most  careful  consideration  in  1851,  but  the 
experience  of  the  Elder  Brethren  of  the  Trinity-house, 
as  practical  seamen,  was  quite  opposed  to  its  suitability 
or  indeed  practicability,  for  the  distinguishing  lights  of 
lighthouses. 

As  regards  its  application  to  sound  signals,  Mr.  H. 
P.  Babbage  does  not  appear  to  have  any  adequate  con- 
ception of  the  requirements  of  the  mariner,  of  the 
ineffectiveness  of  such  a system  for  the  purpose,  nor  of 
the  difficulties,  expense,  and  • risk  to  navigation  which 
would  be  involved  by  its  introduction  in  place  of  that 
now  in  existence. 

All  practical  seamen  condemn  any  system  which  ne- 
cessitates exceedingly  accurate  and  strained  observation. 
When  the  mariner’s  mind  is  full  of  anxiety,  his  vessel 
labouring  under  the  influence  of  a strong  wind  and  high 
sea,  he  does  not  then  desire  to  have  to  count  laboriously 
the  flashes,  the  occultations  or  sound  blasts,  in  order  to 
assure  himself  of  his  position.  Especially  at  such  a 
time  would  the  numerical  system  be  liable  to  mislead  ; 
any  of  the  signals  may  be  temporarily  obscured  by 
steam,  by  the  rolling  of  the  vessel,  or  by  a passing  ship. 
Suppose  the  master  reads  323  for  333  and  pui’sues  his 
course  on  the  supposition  that  the  light  is  No.  323,  what 
would  be  the  consequence  of  such  a mistake  ? 

The  late  Mr.  Charles  Babbage,  as  a distinguished 
mathematician,  was  naturally  very  familiar  with  the 
language  of  figures,  and,  probably,  Mr.  H.  P.  Babbage 
inherits  something  of  his  father’s  proclivity.  To  such 
gentlemen,  and,  indeed,  to  most  landsmen  looking  at 
a chart,  it  would  appear  that  the  simplest  plan  would 
be  to  number  every  Lighthouse  and  every  sound  signal, 
and  cause  it  to  infficate  that  number  continually. 
Nothing  could  apparently  be  easier  or  more  effective. 
But  they  seem  to  forget  altogether  that  the  figures 
themselves  would  not  be  exhibited  to  the  mariner  ; he 
would  see  only  flashes,  or  occultations,  or  hear  blasts,  of 
which  he  would  have  to  interpret  the  meaning,  at 
times  when,  as  I have  before  indicated,  all  his  energies 
would  be  required  for  the  management  of  the  ship 
itself,  and  when  he  would  be  especially  liable  to  make 
a mistake. 

It  is  almost  time  that  this  controversy  came  to  an  end, 
so  often  has  it  been  shown  that  .the  arguments  of  the 
advocates  of  refined  distinctions  are  fallacious.  What  is 
really  wanted  is  extreme  simplicity,  regarded  from  the 
mariner’s  point  of  view,  not  from  the  point  of  view  of 
the  mathematician,  electrician,  or  any  other  landsman. 
Each  signal  must  proclaim  to  the  mariner,  in  as  short  a 
time  as  possible,  its  own  character,  so  that  he  may  at 
once  recognise  it.  That  is  the  object  aimed  at  by  the 
lighthouse  authorities  at  the  present  time,  and  that  it  is 
efficient,  and  adapted  to  the  requirements  of  navigation, 
is  acknowledged  by  all  practical  seamen  who  make  use 
of  our  coast  signals,  and  is  only  called  in  question  by 
those  whose  experience  has  not  made  them  acquainted 
with  the  practical  necessities  of  the  case. 

E.  Peice  Edwaeds. 

London,  26th  January,  1881. 
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SUGaESTIOXS  FOR  PREVENTING  LONDON 
SMOKE. 

In  last  week’s  Journal  (28th  January),  in  Mr.  Mon- 
criefl's  paper  on  the  above-named  subject,  he  refers  to 
the  Royal  Arsenal  Gas  Works  as  having-  practically 
adopted  his  scheme  of  “ using  fuel,  from  which  a cer- 
tain proportion  of  gas  only  has  been  extracted.” 

As  I was  not  present  at  the  meeting,  and  unaware 
that  Mr.  Moncrieff  intended  referring  to  the  works 
under  my  charge,  I beg  to  be  allowed  to  refute  the 
statements  in  his  paper,  in  so  far  as  they  relate  to  the 
Royal  Arsenal,  or  any  other  of  the  Government  gas 
works. 

Some  years  ago,  during  an  exceptionally  busy  period, 
when  the  Government  departments  were  working  all 
night,  I was  unable  to  meet  the  greatly  increased  de- 
mand for  gas,  and  was  therefore  compelled,  at  that 
time,  and  occasionally  since,  to  work  a few  ovens 
with  four  - hour  charges,  so  as  to  obtain  a larger 
quantity  of  gas  in  the  24  hours  than  could  possibly 
be  obtained  by  means  of  the  ordinary  six  - hour 
charges,  but  it  is  quite  a mistake  to  suppose,  as  might 
be  inferred,  that  I only  obtained  3,333  cubic  feet  per 
tou  of  coal  carbonised,  or  that  the  short  exti*action  was 
effected  cheaply  owing  to  the  coke  from  the  short  time 
charges  “ being  greatly  superior  to  ordinary  gas  coke,” 
and  thereby  assisting  the  operation,  seeing  that-  in  the 
ovens  worked  with  the  four-hour  charges  a volatile  cannel 
coal  was  used,  the  coke  from  which  contained  very  little 
heating  properties,  and  consequently  was  not  used  as  fuel 
under  the  retorts  ; and  so  far  from  “ superiority  of  the 
short-time  charges  being  proved,”  as  stated,  the  plan 
was  found  to  be  very  expensive  and  uneconomical,  and 
was  only  resorted  to  in  order  to  meet  a few  exceptional 
emergencies  ; and  it  is  not  hkely  to  be  adopted  again, 
seeing  that  the  works  have  recently  been  enlarged  to 
such  an  extent  that  I shall  be  able  at  all  times  in  future, 
by  working  six-hour  charges,  and  taking  all  the  gas  I 
can  get  out  of  the  coal,  to  keep  a sufficient  stock  on  hand 
to  meet  the  requirements  of  the  departments,  under  any 
conditions  that  are  ever  likely  to  arise. 

I must,  therefore,  on  behalf  of  all  the  Government 
gas  works  under  my  superintendence,  disclaim  any  right 
to  the  credit  given  of  having  adopted  Mr.  Moncrieff ’s 
scheme  of  producing  coke  containing  a large  quantity 
of  gas,  as  I am  sure  the  War  Department  woiild  be  far 
from  satisfied  if,  instead  of  producing,  as  at  present, 
between  9,000  and  10,000  cubic  feet  of  16 -candle  gas 
per  ton  of  coal  carbonised,  I were  to  giv'e  them  about 
one-third  of  this  quantity,  and  to  offer  a greatly  in- 
creased yield  of  tar  in  lieu  thereof,  with  coke  from 
which  only  a small  proportion  of  the  gas  had  been  ex- 
tracted. J.  A.  C.  Hay. 

lioyal  Arsenal,  Woolwich, 

20th  Januarj-,  1881. 

P.S. — Mr.  Wallace,  who  manages  the  Royal  Arsenal 
Gas  Works,  under  my  superintendence,  assures  me  that 
he  did  not  furnish  the  statements  contained  in  Mr. 
^loncrielT’s  paper  in  regard  to  these  works,  and  that 
they  have  been  made  without  his  knowledge  or  consent. 

J.  A.  C.  H. 


The  paper  read  last  Wednesday,  by  Mr.  W.  D. 
Scott -Moncrieff,  on  ” Suggestions  for  Preventing 
London  Smoke,  and  making  it  commercially  available,” 
assumes  that  if  the  4,000,000  tons  of  coal  used  in 
London  for  heating  purposes  were  all  put  into  the  re- 
torts of  the  gas  companies  (in  addition  to  the  coals  now 
used  by  those  companies),  and  manipulated,  as  he 
suggests,  London  would  be  a “smokeless  city,”  and 
an  annual  .saHng  of  some  two  millions  sterling  effected. 
Mr.  Scott -Moncrieff  asserts  that  if  the  gas  companies 
extracted  only  one-third  the  quantity  of  gas  they  now 
get  out  of  a ton  of  coal,  the  coke,  or  “ .smokeless  fuel,” 
would  have  a heating  capacity  of  fully  20  per  cent. 


greater  than  common  coal,  and  10  per  cent,  greater 
than  coke  ; but  we  are  not  favoured  with  any  statistics 
to  prove  this,  against  which  I will  take  the  lecturer’s 
own  figures — the  paper  assumes  a commercial  aspect — 
how  is  it  then  that  if  coke  has  a heating  capacity  of  10 
per  cent,  in  excess  of  coal,  its  commercial  value  is  25 
per  cent,  less — coke  being  valued  at  12s.  per  ton, 
against  16s.?  I venture  to  think  this  question  should 
be  treated  in  a practical  manner,  and  taking  Mr.  Scott- 
Moncrieff’s  figures,  I submit  the  following,  from  a gas 
maker’s  point  of  view : — 

Present  Nett  Cost  of  Coals  for  making  London  Gas. 

2.000. 000  tons  of  coal,  at  16s £1,600,000 

Labour  thereon,  at  2s 200,000 

£1,800,000 

Less  tar  and  ammonia,  at  3s.  9d. 
per  ton  of  coals  £375,000 

1.000. 000  tons  of  coke,  at  12s.  . . 600,000 

975,000 


Nett  cost  of  coal  under  present  modus  operandi  £825,000 

Mr.  Scott-Moncrieff  proposes  that,  instead  of  using  two 
million  tons  of  coal,  the  gas  companies  should  use  six 
millions. 

6,000,000  tons  of  coal,  at  16s £4,800,000 

Labour  thereon,  at  2s, 600,000 


£5,400,000 

Tar  and  ammonia  is  valued  at 
double  present  sales,  or  2s.  6d. 

per  ton  of  coals £750,000 

And  if  no  more  coke  were  used 
for  carbonising  “in  the  re- 
torts, on  an  extraction  of  less 
than  three  hours,  instead  of 
six  hours,  at  present  pre- 
vailing,” there  would  be 

3,000,000  tons  of  fuel  for 
sale,  which  I cannot  value  at 
more  than  10s.  per  ton  ....  £1,500,000 

2,225,000 


Nett  cost  of  coal  under  propo.sed  new  system  £3,175,000 

I may  add,  in  passing,  that  Mr.  Scott-Moncrieff 
calculates  17  cwt.  of  coke  made  per  ton  of  coals 
under  the  proposed  system,  against  13  cwt.  as  at 
present,  with  a per-centage  used  for  fuel  only,  lO^- 
against  23  at  present.  I submit  that  not  more  than, 
if  so  much,  as  10  cwt.  of  coke  per  ton  of  coals  would 
be  left  for  sale  by  the  more  frequent  charging  of  the 
retorts. 

Mr.  Scott-Moncrieff  assumes  that,  by  making  only 
one -third  of  the  quantity  of  gas  now  made  per  ton  of 
coal,  the  illuminating  power  would  be  raised  from 
16  to  24  candles,  ie.^  50  per  cent.,  and  that  the  gas 
would  be  worth  50  per  cent,  more  money,  or  5s.  3d. 
per  1,000,  instead  of  3s.  6d.,  an  increase  of  Is.  9d.  per 

1,000,  which  the  consumers  would  be  called  on  to  pay. 

I don’t  think  this  requires  more  than  a passing  notice. 
A gas  consumer,  with  two  burners  in  his  room  or  shop, 
can  use  a third  if  he  chooses  to  increase  his  light.  Why 
does  he  content  himself  with  two  ? Simply  because  he 
does  not  Avant  to  pay  for  the  third  or  extra  light. 

We  have  not  been  favoured  with  facts  from  actual 
workings,  and  I think  the  members  of  the  Society  of 
Arts  would  like  to  be  informed. 

1st.  Whether  a 16s.  coal,  producing  10,000  cubic  feet 
of  16-candle  gas,  will  produce  at  the  consumer’s  burner 
3,333  cubic  feet  of  24-candle  gas  ; 2nd,  where  and  when 
has  the  test  been  made,  proving  that  the  coke  of  3,333 
gas  “has  a heating  capacity  of  fully  20  per  cent, 
greater”  than  the  coal  from  which  the  gas  has  been 
extracted. 
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At  iliu  Bocktnu  Gas  “Wurks,  a year  or  two  ago,  there 
were-  litcnillv  inniiiitaiu.s  of  coke  which  was  unsaleable 
iu  L.>iul  .n.  ;lu’l  ha.l  always  to  be  given  away  in  shipment 
to  tlfj  The  severity  of  the  last  two  winters 

luis  k.  pt  .-..kc  .Htocks  pretty  clear.  Is  it  to  be  assumed 
that  th.-  •■>:nukeless  fuel’’  proposed  to  be  made  will 
r-.mm  irid  a In-rt-  r s;ilc  than  the  ordinary  gas  coke?  I 
thiuk  it  may  be  taken  for  granted  that  such  fuel  ex- 
I i-.r  a i'.  w davs  during  the  recent  weather,  wordd 
h i'.,  h r. .mo  a lieap  of  rubbish  on  removal  from  the  gas 
w.  -rk-i. 

A- ■'••piintr  t"  my  figures,  London,  instead  of  having 
f..nr  milli'm  t'.ns  of  coal  and  one  million  tons  of  coke 
j..:-  :u.  1,  w..uM  have  to  be  content  with  three  million 
t . 1 ••  -muki'less  fuel,”  and  the  gas  companies  saddled 
wu!i  .III  in.-r.-ase  of  £2,3-30,000  in  the  cost  of  producing 
ji,,  a-  E,.  H.  Jones. 

.<•,  !■  i;n.  .Tlst  .Tjinuaiy,  ISSl. 


K ITCH  EX  BOILER  EXPLOSIONS. 

Havimr  regard  to  the  number  of  kitchen  boiler  ex- 
pl-.d-  :i--  nec-urring  at  the  present  time,  many  of  them 
.ifr.  nd-  d with  fatal  consequences,  it  might  perhaps  be 
< f ■<.  rviec  if  you  coidd  find  room  for  the  following  in 
v.-ur  r..lumns.'’  Lavington  E.  Fletchee. 


Insteuctions  foe  a Placaed. 

< >n  tlie  recurrence  of  frost,  it  might  be  well  to  have 
j-hirar-ls  printed  in  large  clear  type  and  posted  in 
j-r--!nii..  nt  jxisitions  in  the  public  thoroughfares  or  other 
Miif.ibl.-  places,  explaining  to  the  public  the  best  means 

< t pr-  V'-utiug  kit'Iien  and  circulating  boiler  explosions. 

Text  foe  Placaed. 

> ’.rs'ry  Steam  Vscru'  Association  on  Kitchen  and 
Circutating  Boiler  lit  plosions. 

Ki’>  hfu  boiler  explosions  are  due  to  an  accumulation 

< i j-ri"ure  in  the  boiler,  in  consequence  of  the  outlets 
i • k.u'  "t'.jip.  d up  while  the  fire  is  burning.  These  ex- 
j-I  .-1..1),  ..or-ur  during  the  frost  through  the  choking  up 
• t' tl  - pip.  ^ \vitli  ice.  Sometimes  stop -taps  are  placed 

i ir-  ulatiiig  pi]'cs,  and  should  these  taps  be  shut, 

' ;•  ;M  tlw  circulating  pipes  become  choked  with 
!;i:c  .-r  s^^-.jijicd  up  from  any  other  cause,  the 

-Mr-'  V. oiiM  then  bo  liottlcd  up,  and  an  explosion 
-'i!  r-  -lilt  at  any  time,  whether  summer  or  winter. 

I " pi  ' ihi--,  every  boiler  should  bo  fitted  with  a 
-III  il!  li  il.li  ‘-•ifcty  v.alve,  whether  the  boiler  be  of 
c-.pp- r --r  -iron,  and  whether  it  be  fitted  with  a 

< -'P; . r . yliial.T  <-r  not.  A safety  valve  of  dead  weight 
I -ii-tru.  ti.in  i>  r.'couiuiended  as  the  most  simple.  In 
til'  « i:t  of  the  outlets  lieeoniing  choked,  it  would  re- 
li-  V-  ;;iiy  undiio  prossure  and  jirevcnt  an  accumulation, 
Hiiil-'  at  tin-  ;-;imo  time  it,  would  omit  a slight  hissing 
te-i-*',  which  would  t(  11  tho.se  in  the  kitchen  that  some- 
thiiie'  w.'is  wrong. 

In  tie-  meantime,  until  a safety  valve  can  be  fixed, 
op. Ml  fli-'  hof-wat.-r  t.aji  in  the  bath-room,  and  any  other 
h"!-w.ir.  r f-ip-,  connected  with  the  boiler.  If  the  water 
raiiTi-  f h.'  (Ir.iwn  freely  from  these  taps,  do  not  light 
tlio  III-.',  and  if  the  lire  b(;  already  lighted,  put  it  out  at 
one.'  If  fli«' water  flow s freely,  the  fire  may  then  be 
lii.'hf.  'l,  but  this  must  be  done  Avith  caution,  and  the 
tri]-.  ju-{  ib'c  ribed  frc(jm-ntly  ojiencd  to  .see  that  the  flow 
e.-nti:,  i.  and  that  the  water  gradually  heats.  If  the 
tb.w  .1 ‘.'H  not  euntinui',  or  if  the  water  docs  not  heat, 
the  .*:ipply  of  water  to  the  boiler  mu.st  be  running 
.sh--r  . --r  H.-inetliing  mu-t  be  Avrong 'with  the  cii'cidation, 
.and  tie  lire  mu^t  betlrawn.  -Vl.sothe cold-Avatcr  cistern  as 
Well  ;iH  th*'  b.'ill-tap  should  be  examined,  and  the  cold- 
AA At.  r taj.s  in  tiie  lath-room,  and  else Avhere,  opened  to 
tlm*  tie'  Av.it*  r supidy  is  free,  otheiwvi.se  the  boiler 
m.'iy  run  *lrA*.  When  the  tii'c  is  once  lighted,  and  the 
rir.  uhifion  ]«r.w*'*i  to  be  free,  the  fire  .should  be  kept 
burnin..'  by  nii.'ht  .as  AA'ell  as  by  day  as  long  as  the  fi’ost 
l.ast**,  o'h.rrAvi-*-  th*;'  frost  may  get  the  master*”  during* 


the  night,  choke  the  pipes  with  ice,  stop)  the  circulation, 
bottle  up  the  pressure,  and  thus  lead  to  the  bursting  of 
the  boiler.  But  the  only  true  safeguard  is  a reliable 
safety  valve,  and  the  sooner  that  is  fixed  to  the  boiler 
the  better.  Lavington  E.  Fletcher, 

Chief  Engineer. 

9,  Mount-street,  Albert-square,  Mancheater, 

January,  1881. 

P.S. — The  Manchester  Steam  Users’  Association  has 
nothing  whatever  to  do  with  the  manufacture  or  sale  of 
the  dead  weight  safety  valve  recommended ; but  it  may 
be  of  convenience  to  the  public  to  state  that  one  made 
in  accordance  with  the  association’s  drawing.s  may  be 
obtained  for  10s.  6d.  at  Messrs.  Isaac  Storey  and  Sons, 
Cath  edral  -y ard,  Ma  achester . 


HOTES  OS'  BOOKS. 


Report  upon  certain  Museums  for  Technology,  Science, 
and  Art;  also  upon  Scientific,  Profe.ssional,  and 
Technical  Instruction,  and  Systems  of  Evening 
Classes  in  Great  Britain  and  on  the  Continent  ot’ 
Europe.  By  Archibald  LUersidge.  (Sydney,  1880.) 

In  1878,  Professor  Liversidge,  of  the  Uui\mrsity  of 
Sydney,  was  desired  by  the  Colonial  Secretary  of  New 
South  VCales,  and  also  by  the  Chancellor  of  the  Uni- 
versity of  Sydney,  to  collect  information  re.specting  the 
technological  and  industrial  museums,  institutions, 
schools,  &c.,  of  Europe,  for  the  guidance  of  the  Board 
of  Trustees  apipointed  to  found  a Technological  and  In- 
dustrial Museum  at  Sydney.  The  result  of  Mr. 
Liversidare’ s investigations  are  contained  in  this  re- 
port. The  first  part  contains  accounts  of  the  museums 
in  London,  Edinburgh,  Oxford,  and  Exeter,  of  the 
Conservatoire  des  Arts  et  Metiers,  Paris,  and  of  the 
Italian  Industrial  Museum,  Turin.  Tlie  second  pai’t 
is  devoted  to  the  Amrious  institutions  where  scientific 
and  technical  instruction  is  given.  Of  these,  forty- 
three  are  situated  in  Great  Britain  and  Ireland,  eight 
in  Austria,  four  in  Belgium,  forty-one  in  France,  four- 
teen in  Germany,  three  in  Holland,  four  in  Italy,  tAve 
in  Russia,  tv/o  in  Sweden,  one  (the  Polytechnic  School, 
Zurich)  in  Switzerland,  and  one  (the  Massachusetts 
Institute  of  Technology,  Boiton)  in  the  United  States. 
The  appendix  contahis  a list  of  publications  relating 
to  Technical  Education,  &c.,  and  a .synopisis  of  Lord 
Stanley’s  circular  upon  Technical  and  Industrial  Edu- 
cation to  her  Majesty’s  representatives  abroad,  with 
their  repilies  (1868). 


Trade,  Population,  and  Food ; a series  of  Paper.s  on 

Economic  Statistics.  By  Stephen  Bourne.  (London, 

George  Bell  and  Sons,  1880.) 

In  this  volume  the  author  has  arranged  a series  of  his 
papiers  on  cognate  subjects,  published  at  various  times 
in  the  proceedings  of  societies,  so  as  to  form  a connected 
whole.  Under  the  first  head,  the  progress  of  trade  is 
dealt  with,  and  special  attention  is  drawn  to  the  ques- 
tion of  the  growing  preponderance  of  imports  over 
exports.  The  second  diAusion  relates  to  population  and 
the  social  aspects  of  trade  depression.  One  chapter  is 
.specially  devoted  to  the  finance  of  national  insurance, 
in  which  the  practicability  of  the  measures  that  have  been 
proposed  for  the  prevention  of  pauperism  are  investigated 
from  a financial  point  of  view.  The  third  diAUsion  is  de- 
voted to  the  subject  of  food  supply,  in  which  “Duties  on 
Wine,”  and  “Drinking  and  Depression”  are  con- 
sidered. The  result  of  Mr.  Bourne’s  conclusions  are  as 
follows  : — “ The  needed  explanation  then,  of  the  pheno- 
menon manifested  in  the  growing  expansion  of  our 
iiiiports  beyond  that  of  our  exports  is  simply  this,  that 
with  a prosperous  state  of  trade  and  manufactures,  the 
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mouths  vre  have  to  feed,  and  the  food  required  to  feed 
them  have  increased  beyond  the  powers  of  our  own  soil 
to  provide  for  ; and  that  other  nations  have  been  grow- 
ing in  intelligence,  wealth,  and  manufacturing  power, 
and  so  in  the  capacity  for  supplying  their  own  wants, 
without  increasing,  but  rather  decreasing,  their  demands 
upon  those  products  of  our  labour  by  which  our  ability 
to  purchase  food  fiom  them  is  largely  maintained.  Our 
necessities  have  been  multiplied  by  continuous  seasons 
of  diminished  produce  from  our  own  soil,  whilst  agri- 
cultural oj)eratious  have  been  progressively  advancing 
abroad.” 


A Smaller  Manual  of  Modern  Geography.  By  John 

Bichardson,  M.A.  (London,  John  Murray,  1880.) 

This  book  is  compiled  ©n  the  same  plan  as  the  ‘ ‘ School 
Manual  ” of  the  same  author,  and  is  intended  for  junior 
classes.  It  is  not  merely  an  abridgment  of  the  larger 
work,  but  contaius  matters  which  was  considered  super- 
fluous there.  The  introduction  contains  some  general 
notices  of  astronomical  or  mathematical,  physical,  and 
political  geography. 


GENERAL  NOTES. 

^ 

Ceara-rnbber. — Information  concerning  the  plant 
which  produces  Ccara-rubber  is  contained  in  the  report  on 
india-rubber  by  Dr.  II.  Trimen,  of  Ceylon.  The  plant  is 
verj'  haixly,  and  will  grow  in  a dry,  rough  soil,  and  a mode- 
rately di-y,  hot  atmosphere,  while  the  Para  and  "West  India 
rubber  plants  require  a rich  alluvial  soil,  and  a constantly 
hot  moist  atmosphere.  Ceara -rubber  plants  have  been  found 
to  .succeed  in  Ceylon,  Calcutta,  and  Madras,  but  the  climate 
of  Singapore  is  too  |wet  for  them.  It  is  suggested  that 
plantations  should  be  formed  on  exhausted  coffee  land.  The 
tree  grows  to  about  thirty  feet  or  more  in  height,  and  forms 
a dense  rounded  crown.  It  attains  a diameter  of  four  or 
five  inches  in  about  two  years,  when  it  may  be  tapped. 

Domestic  Sanitation — Dr.  Richardson,  F.R.S.,  Avill 
deliver  a course  of  nine  lectures  on  “ Domestic  Sanitation  or 
Health  at  Home,”  before  the  Ladies’  Sanitary  Association, 
in  the  Hall  of  the  Society  of  Arts,  on  the  Saturdays,  from 
February'  12th  to  April  9th.  The  subjo-ts  dealt  with  in 
these  lectures  come  imder  the  heads  of  (1)  food  and  digestion, 
(2)  the  healthy  circulation  of  the  blood,  and  the  means  of 
keeping  the  organs  of  circulation  in  a healthy  state,  (3) 
respiration  and  the  allied  subject  of  ventilation.  A first 
rize  of  ten  guineas  and  a second  prize  of  five  guineas,  offered 
y Edwin  Clnidwick,  Esq.,  C.B.,  will  be  awarded  to  the  two 
competitors  who  have  most  distinguished  themselves  by  a 
knowledge  of  the  STibjects  taught  in  the  lectures.  Dr. 
Richardson  will  also  give  first  and  second-class  certificates  of 
attendance  and  proficiency  to  students  who  wish  to  compete 
for  them. 

City  Technical  Institute. — The  programme  for  the 
spring  term  of  the  City  Technical  Science  Clas.ses  has  been 
is,sued.  Professor  Armstrong,  Ph.D.,  F.R.S.,  and  Professor 
AjTton,  A.M.  Inst.  C.E.,  will  continue  the  courses  of  instruc- 
tion in  chemistn,'  and  physics  as  applied  to  the  arts  and 
manufactures,  at  the  Cow-per-street  Schools,  I'insbury,  in 
rooms  rented  from  the  Middle  Class  School  Corporation, 
pending  the  erection  of  the  City  and  Guilds  Teclinical 
College,  Fin.«bur}'.  In  the  evening  Chemistry  Classe.s,  Dr. 
Armstrong  will  lecture  on  “ Organic  Chemistry’,  with  special 
reference  to  its  Industrial  Applications.”  The  chemistry  of 
the  coal  tar  products,  their  uses,  and  the  production  of  dyeing 
materials  from  them  -nnll  be  very'  fully  considered.  The 
chemistry’  of  brewing,  spirit  distilling,  and  vinegar-making 
woces.ses  wiU  form  the  subject  of  the  lectures  after  Easter. 
Dr.  Armstrong  will  deliver  a course  of  lectures  for  junior 
students,  introductory’  to  the  practice  and  theory’  of  chemistry’, 
on  Thursdays,  from  *12  to  1 p.m.,  commencing -January  27tli. 
The  chief  object  of  these  lectures  is  to  afford  such  preliminary’ 
training  ha  is  necessary’  for  those  who  may  desire  later  on  to 
study  particular  branches  of  applied  chemistry,  but  the 
student’s  attention  ^^^ll  bo  specially  directed  to  the  technical 
bearings  of  tlie  subject.  He  will  also  give  a course  of  lectm-es 


on  “ Coal  Gas,  and  its  uses  as  an  Illuminating  and  Heating 
Agent.”  A jimior  introductory  course  will  also  be  given  ; 
and  there  will  also  be  laboratory  classes  and  a Photographic 
Chemistry  Class.  In  the  Physical  Class,  Professor  Ayrton, 
will  give  courses  of  lectures  on  “ Electrical  Instrument 
Making,”  “Electric  Light,”  “Motor  Machinery,  with 
especial  reference  to  Electric  Lighting,”  and  the  “ Electric 
Transmission  of  Power.”  In  this  department  also  there  will 
be  laboratory  and  junior  classes. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock; — 

February  9. — “ The  Present  Condition  of  the  Art  of 
Wood-carving  in  England.”  By  J.  Hungerfori> 
Pollen.  Sir  Philip  Cunliffe-Owen,  C.B.,  K.C.M.G. 
C.I.E.,  will  preside. 

February  16.  — “ The  Participation  of  Labour  in  the 
Profits  of  Enterprise.”  By  Sedley  Taylor,  M.A.  , 
late  Fellow  of  Trinity  College,  Cambridge. 

February  23.  — “ The  Manufacture  of  Aerated 
Waters.”  By  T.  P.  Bruce  Warren. 

?.lARcn  2.  — “ On  Lighthouses  Characteristics.”  By 
Sir  WiLLiAYi  Thomson,  LL.D.,  F.R.S. 

March  9. — “Improvements  in  the  Treatment  of 
Esparto  for  the  Manufacture  of  Paper.”  By  AVilliam 
Arnot,  F.C.S., 

March  16. — “ Buyingjand  Selling ; its  Nature  and  its 
Tools.”  By  Prof.  Bonamy  Price,  M.A.  LordALFREi> 
S.  Churchill  -will  preside. 

March  23. — “ The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Ca’uses.”  By 
Cornelius  AValford. 

AIarch  30. — “Recent  Advances  in  Electric  Light» 
ing-.”  By  AA^.  TI.  Preece,  Pres.  Soc.  Tel.  Eng. 

April  6. — “ The  Manufacture  of  Glass  for  Decora- 
tive Purposes.”  By  H.  J.  Powell  (AYhitefriars  Glass^ 
AVorks). 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

February  22. — “The  Languages  of  South  Africa.”" 
By  Robert  N.  Cust. 

March  15.  — “The  Loo  Choo  Islands.”  By  Consul 
John  A.  Gubbins. 

April  5. — “ Trade  Relations  between  Great  Britain 
and  her  Dependencies.”  By  AVilliam  AVestgarth. 

Atrlied  Chemistry  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock: — 

February  24. — “Deep  Sea  Investigation,  and  the 
Apparatus  used  in  it.”  By  J.  G.  Buchanan,  F.R.S. E., 
F.C.S.  Captain  Sir  George  S.  Nares,  R.N.,  K.C.B., 
F.R.S.,  will  preside. 

March  24.—“  The  Futirre  Development  of  Electrical 
Apphances.”  By  Prof.  John  Perry. 

The  meeting  previously  announed  for  April  7 will  b3 
held  on  May  12. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock: — 

February  II. — “ Gold  in  India.”  By  Hyde  Clarke. 
Sir  AYilliam  Robinson,  X.C.S.L,  v/ill  preside. 

March  4. — “ The  Results  of  British  Rule  in  India.” 
By  J.  M.  Maclean. 

March  25. — “The  Tenure  and  Cidtivation  of  Land 
in  India.”  By  Sir  George  Campbell,  K.C.S.I.,  M.P. 

May  13. — “Burmah.”  By  General  Sir  Arthur. 
Phayre,  G.C.M.G.,  K.C.S.L,  C.B. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  jiapers. 
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Cantor  Lectures. 

MonOay  evonings,  at  eight  o’clock: — 

Tlip  Second  Course  v.'ill  be  on  “ Watchmaking,” 
by  liDWAKi)  PtiGG,  M.A.  Three  Lectures. 

Syllabus  of  the  Course. 

T.ecture  I.— February  7. 

T'ltr.dncfion— Units  of  Time — Historical  Sketch— 
I'  r;.ti..n  of  usual  forms  of  watch —Escapements — 
< .11.1  it  ions  of  accurate  timekeeping,  and  arrangements 
n ..ry  for  their  maintenance  in  the  higher  class  of 

IV  i‘  h. 

I.ECTURE  II. — February  14. 

'Di.  ordinary  watch — Degree  of  accuracy  required  in 
it  Sv^t.  ins  of  manufactui’e  in  this  country  and  abroad 
— I)  M-ription  of  specimens  illustrative  of  the  various 
rtag.  - of  construction — Comparison  of  the  several 

."ystems. 

Lecture  III. — February  21. 

Xeces-sity  of  efforts  to  promote  the  art  in  this  country 
X.  1(1  of  education,  theoretical  and  practical,  in 
h'.rology— Literature— Great  want  of  uniformity  in 
g uiges,  screws,  See. — Exhibition  of  ordinary  and  compli- 
cat.  <1  watches,  and  of  watchmakers’  tools—  Conclusion. 

The  I.cctures  will  be  illustrated  by  Specimens, 
M dels,  and  Diagrams.  The  different  movements, 
Ac.,  will  be  shown  enlarged  on  the  screen  by  means  of 

♦ he  Aiihengi.scope  and  the  Electric  Light. 

The  Tliird  Course  will  be  on  “ The  Scientific 
I’rincijjles  involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Adams,  F.P.S.  Four  Lectures. 

March?,  14,  21,  28. 

The  Fourth  Course  will  be  on  “The  Art  of  Lace- 
iiiiikiug,'’  by  Alan  S.  Cole.  Three  Lectures. 
April  2o  ; May  2,  9. 

Th<-  Fifth  Course  will  be  on  “ Colour  Blindness 
r-iid  its  Influonco  upon  Various  Industries,”  by 
Ji.  r.nritKNKLLCARTER,  F.P.C.S.  Three  Lectures. 
May  IG,  2.3,  30. 

Admission  to  Meetings. 

M. •tubers  have  the  right  of  attending  all  the 
(Snej.  fy's  meetings  and  lectures.  Every  Member 

* :i  .admit  fin,  friends  to  the  Ordinary  and  Sectional 
M(  .-tinu-i,  ami  one  friend  to  the  Cantor  Lectures. 

, ftf  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
•n  tlie  jiersonal  introduction  of  a Member. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

I , : Trit  ...  SOCIETY  OF  ARTS,  .Tohn-street, 

A.lrlphi.  H p.Tii.  (C'lintor  Lectures.)  Mr.  Edward 

Uifc'i.'.  ‘‘ Watclmmkiiii;.’*  (I/Ccturc  I.) 
r :rm<  I null.  Inns  of  Court.  Hotel,  Holborn,  W.C.,  4p.m. 

Mr  .1  p.iiiloy  Denton,  “ The  Atanafrement  of  Rivers." 
1’.  >v.  I Institution,  Alheinarlc-street,  AV.,  5 p.m.  General 
M'.nthly  M eting'. 

i.'ty  of  l-  TiKiiu  .•rM,  f,,  AVe.st minster-chambers,  7^  p.m. 
l'n  *«  jitation  of  the  preiniinns  awarded  during  the  past 
^<‘l‘•i.»n.  by  111.'  late  rresideiit,  Mr.  Joseph  Bernays. 
IiKuumnil  All. Ire'S  by  Air.  Charles  Horsley,  Pi’esident. 
In»tJutc  of  Surveyors,  l‘2,  ftreat  George-street,  S.AV., 
H pm.  Di.'^^' ii.'-Hion  on  Mr.  Jo.scpb  Lucas’s  paper, 
'•  burr’l  W.iter  Supply,  willi  Special  Reference  to  the 
nbjr.  ! '.  of  the  I’lihlie  Health  (AVater)  Act,  1878.” 

Ab'.ii.  al,  11,  fliandos-.street,  AV.,  8^  p.m. 

A I' t.ina  Institute,  7.  Adclphi-teiracc,  AV.C.,  8 p.m.  Dr. 
H Kinns.  “ 'Ilie  Tnith.s  of  Rcyelation  Confirmed  by  the 
A.hanrr  of  Science.” 


London  Institution,  Einsbury-circus,  E.C.,  5 p.m.  Sir 

H.  S.  Maine,  “ Succession  to  Thrones.” 

Tuesday,  Feb.  8th... Royal  Institution,  Albemarle- street,  AV.,  3 

p.m.  Prof.  E.  A.  Schafer,  “ The  Blood.”  (Lecture  IV.)  H 

Central  Chamber  of  Agriculture  (at  the  House  of  the  |. 

Society  of  Arts),  11  a.m.  i ' 

Medical  and  Chirurgical,  53,  Berners  - street,  Oxford-  ' , 
street,  AV.,  8J  p.m.  | 

Civil  Engineers,  25,  Great  George-street,  AVestminster, 
S.AV.,  8 p.m.  1.  Mr.  C.  Colson,  “ The  Portsmouth 
Dockyard  Extension  AVorks  (2nd  Part).”  2.  Mr.  C.  H. 
Meyer,  “ The  Plant  and  Temporary  AVorks  Used  on  the 
Portsmouth  Dockyard  Extension.” 

Photographic,  5a,  Pall-maU  East,  S.AV.,  8 p.m.  Annual 
General  Meeting. 

Anthropological  Institute,  4,  St.  Martin’ s-place,  AV.C.,  ^ 
8 p.m. 

Royal  Horticultural,  South  Kensington,  S.AV.,  1 p.m. 

AVednesday.  Feb.  9th. ..SOCIETY  OF  ARTS,  John -street, 
Adelphi,  AV.C.,  8 p.m.  Air.  J.  Hungerford  Pollen, 

“ The  Present  Condition  of  the  Art  of  AVood-Carving 
in  England.”  ' 

Graphic,  University  College,  AV.C.,  8 p.m.  | 

Microscopical,  King’s  College,  AA’'.C.,  8 p.m.  Annual  | 
Meeting  for  Election  of  Council  and  Ofideers. 

Royal  Literary  Fund,  10,  John-street,  Adelphi,  AV.C.,  j 
3 p.m. 

Royal  Institution,  Albemarle-street.  AV.,  3 p.m.  Prof. 

Sidney  Colvin.  “The  Amazons.”  (Lecture  lA’’.) 

Sanitary  Institute  of  Great  Britain.  9,  Conduit-street,  AV., 

8 p.m.  Mr.  AV.  H.  Michael,  “ The  Law  in  Relation  to 
Sanitary  Progress.” 

Thursday,  Eeb.  10th... Telegraph  Engineers  and  Electricians,  , 
25,  Great  George-street,  S.AV.,  8 p.m.  Mr.  Alex.  J.  S. 
A(lams,  “ Earth  Currents — Electric  Tides.” 

Royal,  Burlingtou-house,  AV.,  4^  p.m. 

Antiquaries,  Burlington-house,  AV.,  8J  p.m.  : 

London  Institution,  Einsbury-circus,  E.C.,  7 p.m  ' 

Prof.  Monier  AVilliams,  “The  Castes  and  Trades  of  ■ 

India.” 

Royal  Institution,  Albemarle-street,  AV.,  3 p.m.  Mr. 

Francis  Hueffer,  “ The  Troubadours.”  (Lecture  FV.) 
Inventors’  Institute,  4,  St.  Martin’ s-place,  AV.C.,  8 p.m. 

Royal  Society  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 

6 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m.  1.  Mr. 

E.  B.  Elliott,  “Some  Theorems  of  Kinematics  on  a 
Sphere.”  2.  Mr.  J.  W.  L.  Glaisher,  “ Some  Integrals 
expressible  in  the  terms  of  the  first  complete  Elliptic, 
and  of  Gamma  Eunetions.”  3.  Herr  Scliliittel  (Stras- 
burg),  “Mr.  McColl’s  Calculus  of  Equivalent  State-  i 
ments.”  j 

Friday,  Feb.  Hth.. .SOCIETY  OF  ARTS,  John-street,  Adelphi,  i 
W.C.,  8J  p.m.  (Indian  Section.)  Mr.  Hyde  Clarke, 

“ Gold  in  India.” 

Royal  United  Service  Institution,  AVTiitehall-yard,  3 p.m. 

Lieut.-Col.  C.  R.  Sherrington,  “Army  Transport.” 

Royal  Institution,  Albemarle-street,  9 p.m.  Dr.  R.  S. 

Ball,  “ The  Distance  of  the  Stars.” 

Astronomical,  Burlington-house,  W.,  8 p.m.  Annual 
General  Meeting. 

Quekett  Microscopical  Club,  University  College,  W.C. , 

8 p.m. 

Clinical,  53,  Bemers-street,  W.,  8j  p.m.  Annual  Meeting. 

Folk  Lore  Society,  22,  Albemarle-street,  AV.,  8 p.m.  Rev. 

W.  S.  Lacb-Szyrma,  “Folk  Lore  Traditionsof  Historical 
Events.” 

Saturday,  Eeb.  12th... Ladies’  Sanitary  Association  (at the  House 
OF  the  Society  op  Arts),  5.30p.m.  Dr.  B.  W.  Richard- 
son, “ Domestic  Sanitation  or  Health  at  Home,”  (Lec- 
ture I.)  , 

Physical,  Science  Schools,  South  Kensin^on,  S.W.,  3 p.m.  . 

I.  Annual  General  Meeting.  2.  Special  General  Meet- 
3.  Dr.  O.  J.  Lodge,  “A  Hydrostatic  Illustration  of 
Electrical  Phenomena,  and  other  Lecture  Experi- 
ments.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3|  p.m. 
Royal  Institution,  Albemarle-street,  AV.,  3 p.m.  Prof. 
Sidney  Colvin,  “ The  Amazons.”  (Lectm’eV.) 


Errata. — Page  161,  col  .1,  1.  51,  for  sulphates,  , 
trad  sulphides  ; p.  1 61 , col.  1 , last  line,  for  tons,  read  ounces ; j. 

p.  1 61,  col.  2,  1.  9,  jor  Anderson,  Longmead,  Augustin,  or 
Rliodin,  read  Henderson,  Longmaid,  Augustin,  Ziervogel,  j. 
or  Rhodia;  p.  161,  col.  2,  1.  10  from  bottom, /or  mills,  read  |1 
metals;  p.  162,  col.  1,  1.  Z^,for  or  about  46  to  60  per  cent., 
read  only  about  46  to  48  per  cent. ; p.  162,  col.  1,  1.  38, /or 
26  per  cent.,  read  96  per  cent.;  p.  162,  col.  1,  1.  10  from 
bottom,  for  miner,  read  mine  ; p.  1 62,  col.  2, 1. 1 8,  for  every- 
body engaged,  read  everybody  could  not  engage. 
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A1  e,cmmunications  forth>‘.  Society  should  be  addressed  to  the  Secretary 
J okn-sireet,  Adelphi,  London,  W.  C. 


NOTICES. 


NOTICE  TO  INSTITUTIONS.— EXAMINATIONS. 

The  attention  of  Secretaries  of  Institutions  in 
Union  with  the  Society,  is  directed  to  the  Pro- 
gramme of  Examination  sent  to  each  Institution 
with  this  week’s  Journal,  especially  to  paragraphs 
6 to  10.  Institutions  desirous  of  using  the  ele- 
mentary papers  issued  by  the  Society,  are  reminded  ' 
that  application  for  them  should  be  made  at  once.  ! 
See  page  7 of  the  Programme. 


CANTOR  LECTURES. 

The  first  lecture  of  the  second  course  was 
delivered  on  Monday,  7th  inst.,  by  Edward  Eigg, 
M.A.,  on  “Watchmaking.”  The  lecturer  gave  a 
historical  sketch  of  the  subject,  and  described  the 
usual  forms  of  watch  escapements,  conditions  of 
accurate  timekeeping,  and  arrangements  necessary 
for  their  maintenance  in  the  higher  class  of  watch. 

The  lectures  will  be  published  in  the  Journal  i 
during  the  summer  vacation.  | 


TELEPHONE  EXCHANGE. 

The  offices  of  the  Society  of  Arts  have  lately  been  | 
connected  with  the  Telephone  Exchange,  the  head  j 
offices  of  which  are  situated  in  Coleman-street.  j 
E.C.  Any  member  of  the  Society,  whose  place  of  j 
business  is  also  connected  with  the  Exchange, 
can  thus  communicate  ^vith  the  Society.  The 
Society’s  offices  are  connected,  in  the  first  instance, 
with  the  company’s  Exchange  in  Chancery-lane, 
and  this  can  be  put  into  communication  with  any  | 
other  station  from  which  wires  radiate  to  the  1 
various  places  using  the  Exchange  system.  The  j 
offices  are  also  connected  by  a private  wire  to  the  I 
Society’s  printers  in  Fleet-street,  the  company’s  | 
telephone  being  now  used  in.stead  of  the  Wheat-  I 


j stone  A.  B.  C.  instrument,  which  had  previously 
i been  employed  on  a Post-office  wire  for  the  same 
purpose. 


HOUSE  SANITATION. 

The  Council  offer  the  following  Medals  for  the 
best  Sanitary  Arrangements  in  Houses  built  in 
the  Metropolis,  the  plans  of  such  arrangements  to 
be  exhibited  in  the  Society’s  Booms,  Adelphi,  in 
June,  1881,  and  to  be  sent  in  on  or  before  12th 
May,  1881 

1 . One  Silver  Medal  for  the  best  sanitary  arrange- 
ments, carried  out  and  in  satisfactory  working, 
in  a house  let  out  in  tenements  to  artisans,  for 
which  a weekly  rental  is  paid. 

2.  One  Silver  Medal  for  the  best  sanitary 
arrangements,  in  actual  working,  in  a house  of  the 
yearly  rental  of  £40,  or  less,  to  about  £200  in  value. 

3.  One  Silver  Medal  for  the  best  sanitary  ar- 
rangements, in  actual  satisfactory  working,  in  a 
house  of  the  yearly  rental  value  of  £200  and  up- 
wards, to  any  amount. 

4.  The  houses  must  be  open  to  the  inspection 
of  the  Judges,  who,  in  considering  their  award, 
will  be  guided  by  the  suggestions  of  plans  for 
main  sewerage,  drainage,  and  water  supply,  made 
under  the  Public  Health  Act,  1875.*  The  houses 
must  have  been  in  actual  occupation  within  the 
last  three  months,  and  a Certificate  must  be  given 
by  the  occupiers,  on  a printed  form,  stating  the 
satisfactory  working  of  all  the  sanitary  arrange- 
ments, such  form  to  be  obtained  at  the  Society  of 
Arts. 

5.  The  houses  may  be  old,  fitted  with  modern 
sanitary  arrangements,  or  may  be  new.  They 
must  be  within  the  metropolitan  area  of  the  Board 
of  Works. 

6.  The  sanitary  arrangements  must  include  the 
conditions  for  good  water  supply,  drainage,  warm- 
ing, and  ventilation  of  the  house,  and  precautions 
taken  against  frost. 

7.  The  medals  may  be  awarded  to  the  occupiers 
of  the  houses,  or  the  lessees,  or  the  owners. 

8.  The  plans  must  consist  of  a ground  plan  and 
sections,  to  the  scale  of  not  less  than  one  inch  to 
five  feet ; details  of  not  less  than  one  inch  to  the 
foot.  The  plans  may  be  accompanied  by  specifi- 
cations. 

9.  The  names  of  the  architects,  surveyors,  or 

sanitary  engineers  who  directed  the  sanitary 
arrangements  should  be  given,  and  Certificates 
will  be  awarded  to  those  whose  plans  obtain  the 
Medals.  (By  Order) 

H.  Trueman  Wood,  Secretary. 

* The  Public  Health  Act  has  been  revised  to  1878,  and  published 
by  Her  Majesty’s  Stationery  Office.  Price,  with  plans,  three 
shillings. 
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DOMESTIC  ECONOMY. 

1.  Thf  Counc-il  will  hold  a Third  Congress  on 

Kconoiny,  at  the  Society’s  Rooms  in  the 
Adc-lplii,  lyondon,  during  the  present  year. 

2.  The  Council  ofFt-r  Seven  Bronze  Medals,  and 
C*  rtiti.;atos  of  Alcrit  for  Papers  (not  exceeding 
1 ,()<)0  words;,  written  by  Teachersof  PublicElemen- 
tary  Schools  andTraining  Colleges,  which  shall  give 
ail  account  of  the  best  method  practised  by  the 
teach- r.  of  the  teacher’s  experience,  and  the  re- 
sult of  the  teaching,  in  any  one  or  more  of  the 
sov-ii  ( lasses  of  subjects  named  below. 

The  Education  Department,  in  the  Code  of 
lss(»  p,  :n\  classes  the  following  subjects  under 
Domestic  Economy  for  Girls: — 

The  Eirst  Branch  includes — 

: Clothing  and  'Washing. 

, ; 'Pho  Dwelling— Warming,  Cleaning,  and 
Ventilation. 

Pules  for  Health — The  Management  of  the 
Sick  Room,  Cottage  Income,  Expenditure, 
and  Savings. 

Tlu  Second  Branch  includes — 

, , j ',  M ,(i — Its  Composition  and  its  Nutritive  V alue 
Foed  — Its  Functions. 

— Its  Preparation  and  Culinary  Treatment 
Practical  Cookery)  (§  24). 

Tl’.r  Council  have  resolved  to  add  the  subject  of 
.N'c.;  die  work,  which  will  be  exhibited  and  discussed 
m tlu'  Congress,  although  it  is  not  classed  in  thr 
C l.  a l>rancli  of  Domestic  Economy. 

I.  ( )uly  one  medal  will  be  given  to  a teachei^ 
but  the  subjects  tuiiglit  sucGOSsfully  will  be  in- 
rribed  - >11  the  one  medal  and  a certificate  given. 

0.  Th-  j)uj)ers  must  be  sent  to  the  Secretary  oi 
f ho  >ei.  ty  of  Arts  by  the  1st  May  next.  Each 
pu] -T  must  be  em-losed  in  a sealed  envelope,  bear- 
ing a motto,  and  must  be  accompanied  by  an 
-•f;vclo|K-  b-aring  the  same  motto,  and  having 
V.  ithin  it  tlm  writc-r’s  nuim;  and  address. 

•>.  No  medals  or  ceilificatos  will  be  awarded  if 
•)  . p ijiers  arc  not  of  nuflicient  merit  to  deserve 
them.  Hy  order) 

11.  Tiujhm.vx  Wood,  Secretary. 


LABEL  FOR  PLANTS. 

d h-'  C-mm  il  arc  ))icparcd  to  award  a Society’s 
Silv.rr  Mid.al.  together  with  a prize  of  £o,  which 
liaH  V - en  ]>lao«''l  at  tluur  disposal  for  the  purpose 
t y Mr.  G.  F.  Wilson,  F.R.S.,  for  the  best  label  for 

p’iint:0 

Th-  i.bjcet  of  the  ofler  is  to  obtain  a label  which 
mny  idieap  and  durable,  and  may  show  legibly 
wha*.  V.  r is  written  or  printed  thereon;  the  label 
must  Im.  Miitable  for  plan  is  in  open  border. 
Th-  ‘.e  (-•nsiderations  will  principally  govern  the 
.awar>i. 


Specimen  labels,  bearing  a number  or  motto, 
and  accompanied  by  a sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  the 
Secretary  not  later  than  the  1st  May,  1881. 

The  Council  reserve  to  themselves  the  right  of 
withholding  the  Medal  and  Prize  offered,  if,  in 
the  opinion  of  the  judges,  none  of  the  specimens 
sent  in  are  deserving. 


PitOCEEDIHGS  OF  THE  SOCIETY. 


FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  February  1st,  1881  ; Sir  Riciiard 
Temple,  Bart.,  G.C.S.I.,  C.I.E.,  D.C.L.,  in  the 
chair. 

The  paper  read  was  on — 

THE  INDUSTRIAL  RESOURCES  OF  SOUTH 
AFRICA. 

By  the  Right  Hon.  Sir  Bartle  Frere,  Bart.,  G.C.B., 
G.C.S.I.,  F.R.S.,  D.C.L.,  LL.D. 

When  first  proceeding  to  South  Africa,  I found 
the  greatest  difficulty  in  obtaining  any  reliable 
detailed  and  recent  information  regarding  its  in- 
dustrial resources,  and  the  same  difficulty  has 
struck  me  since  my  return  to  England,  when  I 
have  been  often  questioned  on  the  subject  by  those 
whose  attention  had  been  directed  to  the  English 
possessions  in  that  quarter. 

Much  that  is  valuable  is  to  be  found  well  selected 
and  well  arranged  in  Mr.  Silver’s  excellent  hand- 
book,* but  there  is  much  which  could  hardly  be 
compressed  into  any  single  hand-book,  and  though 
I cannot  pretend  to  supply  the  want,  something 
may  be  done  towards  assisting  others  to  do  so,  if  I 
briefly  state,  in  the  course  of  the  present  lecture,  a. 
few  of  such  facts  connected  with  the  industrial 
resources  of  the  country,  which  strike  a traveller 
in  South  Africa,  and  if  I refer  to  sources  whence 
more  detailed  information  may  be  obtained  by 
those  who  desire  it. 

I have  no  striking  new  facts  to  communicate.  I 
can  give  you  little  more  than  a traveller’s  impres- 
sions, pointing  out  where  my  own  information  has 
been  derived,  and  offering  to  answer  any  questions 
on  the  subject  which  my  hearers  may  wish  to  ad- 
dress to  me  after  the  lecture  has  concluded. 

I must  presuppose  a general  knowledge  of  the 
physical  configuration  and  extent  of  temperate 
South  Africa,  and  the  relative  position  and  general 
area  of  the  component  States,  and  I must  ask  you 
to  remember  that  temperate  South  Africa  is  a 
very  large  territory  comprising:  — 

1st.  The  Old  Cape  Colony,  in  which  may  be  now 
included  Kaffraria,  Basutoland,  and  Griqualand 
West. 

2nd.  The  Colony  of  Natal. 

3rd.  The  Orange  Free  State. 

4th.  The  Transvaal. 


* Silver’s  “South  Africa.”  Third  edition.  Silver  and  Co., 
I Sun-court,  67,  Comhill.,  Price  5s. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  Februahy  11,  1881. 


203 


5th.  The  Transgariep  and  Damaraland.  Re- 
garding the  area  and  population  of  these  provinces, 
I would  beg  to  refer  to  the  paper  I lately  read 
before  the  Royal  Geographical  Society,  which  will 
be  found  printed,  with  a useful  map,  in  the 
January  number  of  the  Proceedings  of  that 
Society. 

You  will  bear  in  mind  the  various  character  of 
the  population.  Of  Eui'opeans  we  have  large 
numbers,  of  diverse  origin.  English,  Dutch,  with 
a large  sprinkling  of  French  Huguenots,  an  in- 
creasing number  of  Germans,  and  scattered  repre- 
sentatives of  most  other  European  races.  Of  men 
of  African  race  we  have  those  distinguished  as  the 
“ red  ” or  “ yellow  skinned  races,”  who  claim  to  be 
the  aborigines  of  the  country,  including  Bushmen, 
Namaquas,  and  Hottentots,  and  men  of  “black,” 
or  rather  dark  brown  complexions,  chiefly  of  the 
great  Bantu  family,  including  Kaffirs,  Zulus, 
Bechuanas,  and  Damaras.  Of  mixed  races  we 
have  Griquas  and  others,  besides  important  classes 
of  Asiatic  origin  represented  by  those  known  as 
“ Malays,”  men  of  Javanese  race  at  the  Cape,  and 
‘ ‘ Coolies  ” of  Tamul  and  other  Indian  races  in  Natal. 

Regarding  the  seasons  and  meteorology  of  the 
country,  I can  only  briefly  here  notice  that  for  the 
most  part  South  Africa  lies,  as  they  would  say  in 
India,  between  two  monsoons,  or  trade  winds, 
neither  of  them  throughout  the  greater  part  of  the 
territory  very  regular,  but  influencing  the  general 
climate,  and  themselves  much  modified  by  the 
sweep  of  the  mountain  ranges,  which  run  parallel 
to  the  sea  coast,  and  rise  by  successive  terraces  to 
the  high  land  in  the  interior.  To  the  west  there 
is  a generally  dry  summer  and  a wet  winter,  to  the 
eastward  we  have  wet  and  thundery  summers 
and  dry  winters.  In  all  cases,  we  must  remember 
that  the  seasons  of  summer  and  winter  are  the 
opposite  to  those  belonging  to  our  own  northern 
hemisphere.* 

As  to  the  history  of  this  country,  I will  only  now 
refer  you  to  the  standard  works  of  Mr.  John 
Noble,  i\Ir.  Theal,  and  the  excellent  school  abstract 
of  ^Ir.  "Wilmot.f 

The  political  constitution  of  a country  is  of 
course  a most  important  factor  in  all  industrial 
questions,  but  I can  dwell  no  more  on  this  point 
than  to  remind  you  that  the  Cape  Colony  has  re- 
presentative institutions,  with  a Ministry  re- 
sponsible to  the  Legislature;  that  Natal  has 
representative  institutions,  but  no  responsible 
Ministers ; and  that  the  Transvaal  is  a Crown  colony 
vdth  a nominee  Legislature,  all  three  being  under 
the  British  Crowm.  The  Orange  Free  State  has  an 
independent  republican  Government,  with  a presi- 
dent and  volksraad,  in  alliance  with,  but  quite 
independent  of,  the  surrounding  British  colonies. 

Those  who  would  desire  to  know  more  on  the 
subject  of  the  various  constitutions,  may  consult 
besides  Mr.  Silver’s  hand-book,  the  almanacks  and 
rlirectorics  of  the  Cape  Colony,  Natal,  and  the 
Transvaal,  all  excellent  in  their  way.| 


• Vide  Appendix  A. 

t I*rinted  by  Clowes  and  Son,  London,  for  Juta,  Capetown. 

X “ Cape  of  Good  Hoi)e  General  Directory,”  Saul  Solomon  and 
Co.,  Cape  Town,  sold  by  WTiite,  17,  Bloomfield-street,  London. 
‘‘Natal  .tilmanac,  Directory,  and  Eegister,”  sold  by  Algar,  11, 
Element’ 8-lane,  Lombard-street,  and  by  G.  Street,  Comhill. 
‘‘Jeppe’s 'lYansvaal  Almanac,”  which  is  full  of  useful  informa- 
tion, as  is  his  excellent  map.  ‘‘  Emigrants’  Chiideto  South  Africa,” 
second  e<lition,  1880,  price  Is.,  White  and  Co.,  17,  Bloomfield- 
^r^Teet,  !>mdon.  There  is  an  ” Emigrant’s  Guide  to  Natal,” 


The  public  income  and  expenditure  would 
naturally  require  notice,  but,  at  present,  I must 
content  myself  with  referring  you  to  the  works  I 
have  just  mentioned,  and  to  the  enclosed  papers, 
wdiich  will  be  printed  as  an  Appendix  (B)  to  this 
lecture,  merely  noticing  a few  salient  points  in 
passing. 

So  with  regard  to  trade  and  commerce,  you  will 
find  excellent  general  abstracts  of  parliamentary 
papers  in  the  works  I have  already  mentioned,  to 
which  the  papers  forming  Appendix  C,  will 
furnish  a few  additions. 

I will  now  consider,  in  brief  detail,  under 
several  heads,  the  chief  industrial  resources  of  the 
country. 

Mineral  Resources. 

As  regards  mineral  resources,  the  first  place  is' 
claimed  by  coal.  It  has  long  been  known  that 
considerable  coal  fields  existed  in  the  South  African 
colonies,  but,  so  far  as  I can  learn,  there  is,  in  this 
country,  a very  inadequate  conception  of  the  ex- 
tent and  value  of  the  fields  already  known ; and  the 
researches  which  have  hitherto  been  made  have 
shown  that  the  known  coal  fields  form  but  a very 
inconsiderable  portion  of  those  which  exist  between 
the  sea  and  the  tropic.  There  appears  no  reason 
to  doubt  that  from  the  neighbourhood  of  Beaufort 
West,  in  the  Cape  Colony,  where  the  railway  from 
Cape  Town  at  present  terminates,  coal  is  to  be 
found  in  the  neighbourhood  of  both  sides  of  the 
great  line  of  mountains  which  follow  the  direction 
of  the  coast  from  the  Nieuwvelt  Mountains,  in 
lat.  32®  S.,  at  least  as  far  as  the  Oliphants  River,, 
in  lat.  24®  S.,  and  extensive  beds  are  known  to 
exist  north-north-eastward  from  the  Transvaal, 
being  on  the  surface  at  more  than  one  part  of  the 
Zambesi  Valley  and  appearing  also  on  the  surface 
on  the  Ravooma  River. 

But  let  us  now  consider  more  in  detail  the  coal 
in  the  Cape  Colony.  Promising  indications  of  coal 
have  been  found  in  the  Nieuwvelt  and  Camdeboo' 
Mountains,  where  boring  operations  are  now  going 
on  under  the  Cape  Government,  and  coal  is  now 
extracted  to  a considerable  amount  at  more  than 
one  spot  between  the  line  of  railway  from  Port 
Elizabeth  to  Graaf  Reinet  and  Basutoland.  In 
the  Stormberg  Mountains,  and  about  Molteno  and 
Dordrect,  in  the  Indewe  Valley,  the  seams  are  said 
to  be  easily  accessible  and  productive,  and  appear 
to  be  of  great  extent,  but  the  commercial  value  of 
these  fields  can  hardly  be  ascertained  until  rail- 
ways, which  have  now  been  constructed  up  to 
Beavifort  West,  Graaf  Reinet,  Craddock,  and 
Queenstown,  shall  be  further  extended. 

In  the  Orange  Free  State,  there  appear  to  be- 
vast  deposits  of  coal  between  Bloemfontein  and 
the  Ujjper  Vaal  River,  in  the  neighbourhood  of 
Cronstadt  and  Winburg;  and  the  reports  of  Mr. 
Stowe,  a trained  geologist,  have  justified  expecta- 
tions of  finding  most  valuable  and  extensive  fields 
in  the  north-eastern  portion  of  the  Free  State. 
In  a letter  dated  6th  September  last,  Mr.  Stowe 


published  by  Lockwood  and  Co.,  Stationers’ -hall-court,  Ludgate- 
hill,  full  of  useful  and  accurate  matter,  as  might  be  expeeted 
from  the  author.  Dr.  R.  J.  Mann,  E.R.A.S.,  F.R.G.S.,  formerly 
Superintendent-General  of  Education  in  Natal.  It  was,  however, 
published  as  far  b.ack  as  1867.  It  is  much  to  be  wished  that  Dr. 
Mann  would  revise  it,  and  bring  it  up  to  date.  Much  later  in- 
formation regarding  the  colony  is  to  be  found  in  the  larger  work, 
“Brook’s  Natal,”  edited  by  Dr.  Mann,  and  published  by  Reeve 
and  Co.,  5,  Henrietta-.street,  Covent-garden,  in  1876. — B.F. 
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fttatf*s  that  he  has  obtained  the  refusal  of  mining 
riirhts  in  24  square  miles  of  country  in  the  heart 
ot  the  thickest  deposits.  Magnetic  iron  is  within  15 
miles  of  coal  beds,  sometimes  upwards  of  12  ft.  thick. 

In  Fatal,  coal  has  been  for  some  time  worked 
to  a considerable  extent  at  Newcastle  and  Dundee, 
and  indications  have  been  found  in  other  parts, 
a‘<  at  Estcourt ; but  these  deposits  are  not  likely 
to  be  developed  till  means  of  carriage  are  improved. 
I have  been  informed  by  Dr.  Mann,  that  he  found, 
wl).  ii  he  was  at  Pietermaritzburg,  that  he  could 
gft  coal  cheaper  from  England  via  Durban  than 
in-  ( <>uld  from  the  field  that  had  then  been  recently 
di'i  overed  in  the  neighbourhood  of  NeVv’castle. 
The  Newcastle  beds,  which  I visited,  appear  to 

< xtend  to  a great  distance,  and  to  improve  in 
(pmlity  in  an  easterly  direction  towards  Zululand. 

tore  he  advanced  from  Kambula,  Sir  Evelyn 
AV-mi'I  furnished  fuel  to  a great  part  of  his  column 
for  a considerable  time,  from  surface  beds  which 
h*-  discovered  near  the  then  Zulu  boundary,  and 
it  i<  clear  that  these  Fatal  and  Zulu  beds  are  of 
vt  ly  considerable  extent. 

( )n  the  north-western  side  of  the  Drakensberg, 
beds  re-appear,  apparently  continuations  of  those 
Jib  )ve  described  in  the  Orange  Free  State.  At 
St.indorton,  I found  the  people  habitally  using,  as 
tlu-ir  fuel,  coal  which  they  carted  from  an  open 
surface  ])it  a few  miles  distant;  and  indications  of 
co.il  are  met  with  both  to  the  north  towards 
l.yfh  nberg,  and  westward  down  the  valley  of  the 
^'aJd  Kiver. 

At  I (resent,  all  these  fields  are  but  little  worked, 
nwiiiLT  to  want  of  means  of  cheap  carriage,  but  at 
some  ])hic*es,  as  at  Kimberley,  the  price  of  fuel  is 
.‘^o  ( iiormous  as  to  render  it  possible  to  bring  this 
( O il  in  wagons  from  a distance  of  several  hundred 
mihv^.  lictweeii  Potchefstroom  and  Kimberley, 
1 ovciiook  several  wagons  of  coal,  containing 
four  tons  each.  It  was  being  brought  as  a specu- 
l itioii  from  surface  mines  between  Potchefstroom 
Jind  Ib-i  h-l])erg,  and  could,  I was  told,  be  sold  at 
a profit  .after  this  long  cartage  at  Kimberley;  but 
tle-n  i‘  must  be  remembered  that  £17  was  no  un- 
U'lial  }»riee  for  .a  wagon  load  of  firewood  at 
Kimberh-y,  so  th.at  any  .substitute  could  bear  long 
ejirn';iL’’e.  AN  e nuiy  liojie  that  Kimberley  will 
Ix-tore  I'Uig  b(‘  Ix'tter  supjdicd  with  means  of 
tnuisj.ort . f(V  whicli  c:ojd  can  be  brought  both 
trom  the  seaboard  atul  the  interior.  In  that 
ease,  soim>  ehoajjer  jind  more  powerful  means  of 
transport  tlian  a bullock  wagon  must  be  found,  if 
tli<-  I r.ansvji.'il  co.al  is  to  bn  profitably  worked.  The 
enuntra-  is  oj)en  and  Avell  adjipted,  not  only  to 
: ;idi  i •'■.d.i,  ],nf  for  navigable  canals,  which  could  be 
lUMst  < asily  an(l  che.aply  constructed  from  any  part 

< t th"  I jiper  A iial  Piver  to  Kimberley. 

•\?  pr»vsent,  South  Africa  is  entirely  de- 
]'(  ti'l.'nt  for  its  su])pl}' of  iron  on  imports  from 
• flier  eouidries,  but  there  is  abundance  of  iron  ore 
in  fli<>  vi.  ijiity  of  coal-beds,  easily  procurable  and 
Cisily  Worked,  aiid  only  waiting  a supply  of  cheap 
transport  and  abundant  fuel  to  enable  it  to  be 
w-  rked  ,ad viint.age. 

Mangane.se  lues  been  found  in  several  localities. 
There  arc  mines  which  Inivo  been  for  some  years 
pn.fit  ddy  workeil  near  AA'cllington,  in  the  western 
( ajH'  (.olony. 

(-obalt  luis  l>een  found  in  rich  and ea.sily-worked 
mines  north  of  ^liddelburg,  in  the  Transvaal,  and 


indications  have  been  discovered  to  the  south  of 
the  Drakensburg,  in  Fatal. 

Lead  mines  of  great  richness  have  been  worked 
at  Marico.  I met  four  wagons  laden  with  pigs  of 
Marico  lead  near  Pretoria.  The  mines  have  been 
worked  and  the  lead  extracted  by  Mr.  Bray,  an 
enterprising  Englishman;  and  here  again  better 
means  of  carriage  were  all  that  was  needed  to 
render  the  mines  of  great  value. 

Valuable  copper  mines  have  been  worked  for 
some  time  in  Little  Famaqualand,  and  the  exports 
of  copper  ore  from  Port  Follothto  Swansea  are  of 
great  annual  value.  When  the  mines  were  first 
worked  in  1854,  a copper  mining  mania  prevailed 
in  the  Cape  Colony.  Thirty  companies,  to  dig  for 
copper,  were  formed,  with  nominal  capital  amount- 
ing to  £1,393,000.  Many  were  ruined  by  the 
subsequent  crash,  and  only  one  copper  mining 
company  survived.  The  average  yield  from  1858 
to  1867  was  4,000  tons  of  ore. 

The  railway  from  Port  FoUoth  to  Ookiep  (93 
miles  in  length),  has  since  been  constructed  by  the 
Copper  Mining  Company,  and  the  average  yield  is 
valued  at  about  a quarter  of  a million  sterling  per 
annum.  Still,  richer  mines  are  said  to  exist  beyond 
the  British  boundary  in  Damaraland,  where  a con- 
siderable amount  of  almost  pure  native  copper  is 
found  and  worked  by  the  Bushmen  and  wild  tribes 
north  of  the  Damaras. 

Great  expectations  were,  at  one  time,  formed  of 
the  richness  of  the  Transvaal  gold  fields,  and  a 
considerable  amount  of  gold  is  even  now'  extracted 
from  the  gold  fields  in  and  beyond  the  Lydenberg 
district  about  Pilgrim’s  Rest  and  Macmac.  Much 
more  would  probably  be  worked  if  the  country- 
were  settled,  but  here  and  in  other  parts  where 
gold  has  been  worked,  as,  for  instance,  in  the 
mountains  between  Pretoria  and  Potchefstroom, 
the  gold  hitherto  found  has  been,  for  the  most  part, 
in  quartz,  and  cannot  be  extracted  wdthout  more 
machinery  and  cheaper  fuel  than  the  miners 
have  as  yet  been  able  to  command.  To 
the  north  and  north-east  of  the  Transvaal 
there  are  said  to  be  very  productive  gold  fields, 
from  the  best  portions  of  which  miners  have 
hitherto  been  excluded  by  the  jealousy  of  native 
chiefs.  But  if  I may  trust  the  opinions  which 
have  been  given  me  by  gold  miners  of  considerable 
experience  in  California  and  Australia,  there  is 
some  danger  that  the  accidental  discovery  of  a 
really  good  field  might  at  any  time  induce  an  influx 
of  gold  diggers,  who  would  not  be  content  till 
they  had  removed  all  difficulties,  political  as  \vell 
as  physical,  which  at  present  limit  this  branch  of 
industry. 

The  great  and  increasing  diamond  mines  in 
Griqualand  West  and  the  Orange  Free  State 
would  require  more  than  one  lecture  to  do  justice 
to  a subject  of  such  importance.  I can  only, 
therefore,  here  remind  you  of  a few  salient  facts. 
It  is  only  fourteen  years  since  the  first  diamond  was 
discovered  in  South  Africa,  and  the  exports  since 
then  have  so  enormously  increased,  that  in  one  year 
more  than  three  and  a half  millions  pounds  worth 
of  diamonds  have  passed  through  the  Cape  post- 
office,  besides  diamonds  of  a very  large  value  which 
were  exported  in  other  ways.  The  principal  mines, 
I need  hardly  tell  you,  are  at  Kimberley.  They 
are  found  in  what  appear  to  be  the  remains 
of  extinct  subaqueous  craters,  formed  by  the 
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escape  of  fluid  mud  and  gases  which  have  forced 
outlets  through  the  sandstone  and  other  strata, 
on  what  is  now  the  surface,  but  which  seem,  when 
the  craters  were  formed,  to  have  been  under  a 
great  depth  of  water.  The  subterranean  forces 
have  formed  vast  craters,  more  or  less  regular  in 
shape,  and  which,  till  the  diamond  digging  com- 
menced, were  filled  up  with  fragments  of  rock 
more  or  less  altered  by  subterranean  heat,  and  with 
a blue  volcanic  indurated  clay  or  tufaceous  mud, 
such  as  is  still  ejected  from  the  active  mud 
volcanoes  on  the  Mecran  Coast,  between  Persia 
and  India.  In  such  indurated  clay,  the  diamonds 
are  found  embedded.  The  clay  is  of  stony  hard- 
ness when  first  dug  out,  but  rapidly  decomposes 
under  the  influence  of  the  atmosjjhere,  acting  on 
the  sulphate  of  iron  with  which  it  is  largely 
charged,  and  the  precious  stones  are  then  easily 
washed  out. 

Besides  diamonds  of  every  variety  of  colours 
and  water,  garnets  and  similar  stones  are  found, 
which  are  hardly  noticed  at  all  by  those  who  are 
collecting  the  diamonds,  but  the  collection  of 
which  may  ultimately  form  a branch  of  industry. 
The  old  Kimberley  Mine,  which  has  now  reached 
the  depth  of  300  feet  without  any  indication  of 
either  the  supply  or  the  quality  of  diamonds 
failing,  is  a very  regular  shaped  crater.  The 
adjoining  mines  of  Du  Toit’s  Pan,  Old  de  Beers, 
and  Bultfontein,  are  more  irregular  in  shape,  and 
have  been  less  deeply  excavated  ; but  it  appears, 
from  the  discovery  of  diamonds  in  other  “ pans,” 
as  they  are  called  (f.e.,  depresfions  indicating 
outlets  of  subterranean  forces),  which  are  found  in 
various  parts  of  the  adjoining  country,  that  the 
Kimberley  mines  are  by  no  means  singular  in  the 
riches  which  they  contain.  The  Jager  Fontein 
diggings,  near  Fauresmith,  in  the  Orange  Free 
State,  are  already  largely  worked,  and  we  hear  of 
other  mines  being  opened  in  the  neighbourhood. 
But,  besides  the  “pans,”  or  “dry  diggings,”  as 
they  are  sometimes  called,  where  the  diamonds 
may  be  supposed  to  be  found  ia  situ  in  the 
indurated  clay  which  embeds  them,  diamonds, 
some  of  them  of  the  finest  water  and  of  great 
value,  have  been  found  in  alluvial  or  “river  dig- 
gings,” near  the  banks  of  the  Vaal  and  other 
rivers.  They  appear  to  have  been  washed  out  of 
their  original  matrix,  and  deposited  with  gravel 
in  the  alluvdal  soil  nnar  the  present  course  of  the 
river.  The  w'urking  of  these  alluvial  mines  is 
more  laborious,  owing  to  the  great  size  of  the 
boulders  which  have  to  be  removed,  and  the 
return  for  the  industry  expended  on  them  is  less 
certain,  as  the  diamond?,  are  found  very  irregularly 
distributed — sometimes  many  together  and  sonie- 
tim^^s  none  at  all — but,  when  found,  they  are 
generally  valuable  stones,  as  imperfect  stones,  and 
stones  liable  to  split  on  exposure,  are  less  com- 
monly met  with  than  in  w’hat  are  called  the  dry 
diggings,  in  the  old  craters. 

Time  does  nut  admit  of  even  brief  notice  of 
the  mining  communities,  which  have  settled  at  the 
diamond  fields.  A very  graphic  account  of  the 
fields  will  be  found  in  Mr.  Anthony  Trollope’s 
“ Western  South  Africa.”  His  description,  though 
full  of  valuable  matter,  is  not  always  drawn  with  a 
flattering  pencil.  I have  extracted  from  the  South 
African,  and  added  as  an  Appendix*  to  this  paper. 


a very  useful  and  succinct  description  of  the 
Diamond  Fields,  by  Mr.  E.  W.  Murray,  who  has 
been  long  resident  there,  and  who  knows  the  fields 
and  their  inhabitants  as  well  as  any  living 
authority. 

I may  here  mention  that  about  a century  and  a half 
ago,  London  was  the  chief  seat  of  the  art  of  cutting 
diamonds;*  but  the  industry  was  subsequently 
removed  to  Amsterdam,  which,  till  lately,  had 
a monopoly  of  the  business.  It  has  since  been 
restored  to  England  by  Mr.  W.  Ford,  of  Clerken- 
well-green.*  An  account  of  the  mode  of  splitting 
a diamond,  with  an  illustration  of  the  tools  used, 
is  given  in  the  late  Rev.  Arthur  Rigg’s  Cantor 
Lectures  on  “Tools”  [Journal,  vol.  xxiii.,  p.  820).. 

We  are  indebted  to  Proft-ssor  Tennant  for  a 
beautiful  collection  of  South  African  diamonds 
and  other  gems,  which  he  has  allowed  to  be  ex- 
hibited here  this  evening. 

Fine  specimensof  asbestoshavebeen  bioughtfrom 
the  AsbestosMountainsin  Griqualand  ; and  agates, 
cornelians,  garnets,  &c.,  though  they  do  not 
form  objects  of  industry,  liave  been  collected  of 
considerable  value,  and  probably  would  well  repay 
more  careful  research.  They  are  found  in  the  river 
gravel  in  all  parts  of  the  lower  course  of  the  Orange 
River,  nearly  down  to  its  mouth. 

Good  slate  is  found  in  various  parts  of  all  the 
colonies,  but  English  slates  are  cheaj>  and  good.^ 
The  local  slate  quarries  cannot  be  worked  without 
an  abundant  supplj'^  of  labour  and  capital,  and  the 
slates  used  are  consequently  for  the  most  part  im- 
ported. It  is  the  same  with  regard  to  marble, 
which  has  been  found  of  good  quality  near 
Worcester,  and  in  some  of  the  southern  portions  of 
Natal.  Of  good  building  stone  and  brick  earth 
there  is  no  want,  and  with  the  exception  of  timber, 
building  materials  are  almost  everywhere  cheap 
and  abundant.  Porcelain  clay,  of  very  good 
quality,  has  been  found  in  the  neighbourhood  of 
Cape  Town,  and  a factory  has  been  set  up  for 
potterjn 

Salt  is  largely  produced  in  the  Transgariep 
territories,  and  the  salt-pans  west  of  the  Vaal 
and  Hart  Rivers  are  of  considerable  value  even 
now. 

Before  quitting  the  subject  of  the  mineral  re- 
sources of  South  Africa,  I may  be  allowed  to  bear 
my  testimonj'’  to  the  general  accuracy  of  the  in- 
dications of  mineral  resources  given  on  the  face 
of  Jeppe’s  map  of  the  Transvaal.  I confess  that, 
before  I went  to  the  Transvaal,  I was  sceptical  on 
the  subject,  but  wherever  I had  opportunities  of 
testing  the  information  so  given,  I found  that  the 
minerals  mentioned  by  Jeppe  were  always  to 
be  met  with,  though  of  course,  not  always  in 
quantities  to  pay  the  expense  of  mining. 

Guano,  though  of  animal  origin,  may  be 
mentioned  here  as  an  object  of  colonial  industry. 
It  is  x>roduced  on  the  rocky  islets  on  the  West 
Coast,  where  there  is  little  rain.  Most  of  the  old 
deposits,  on  Ichaboe  and  other  islands,  have  been 
long  since  cleared  away,  but  there  is  a consider- 
able amount  of  fresh  deposit  yearly,  from  the 
myriads  of  seabirds  which  frequent  the  coast  in 
the  breeding  season,  after  which,  the  guano  is 
swept  together  and  collected.  The  groups  of  rocks 
and  islets,  twenty  in  number,  are  leased  for 
various  periods  of  from  5 to  26  years,  at  a total 
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ummal  rent  of  £‘2,110,  besides  the  dues  levied 
t n the  *^011110  collected.  The  quantities  collected 
dui  iii_r  » ight  years,  averaged  more  than  2,000  tons 

• <t  j)or  annum,  valued  at  £6  per  ton,  besides 

>•■1  }'.;\\  is,  eggs,  feathers,  andfish  oil,  to  an  average 
t ur?  le  !•  value  of  £‘2,2oo  per  annum.  (Cape  Parlia- 
: : n-  .ry  lleturn,  ISSO.) 

ACiRICrLTUR-VL  EeSOURCES. 

i..  ? usnow  turn  to  the  agricultural  resources  of 
' .'ll  Airi(;a.  Let  me,  in  the  first  instance,  state 
. it  I'ptm  Durban,  round  by  the  route  which  Sir 
•i  I iri- ( ’^lley  is  now  following  to  Pretoria,  and 
t.  l•u(•■^  '■/ < Potchefstrom,  to  Kimberley  and  Beau- 
)it  W'e.'-t,  and  so  by  railway  to  Cape  Town,  a 
' ' ir-‘-  of  not  less  than  twelve  hundred  miles,  be- 
'i.  > cHier  visits  to  the  Kaffir  frontier  and  many 

■ 'trict.;  hetween  Port  Elizabeth  and  the  Baashi 
qiv.  I . 1 have  seen  enough  of  South  Africa  to  gain 

■ v<  I y LTood  general  idea  of  the  character  of  its 
-li  and  other  requisites  for  agriculture.  Through- 

• :r  t'a-  whole  distance  I have  travelled  I find  it 
ilH-  ult  to  recall  more  than  a mile  or  two  at  a time 
f ba’-n-n  and  unfertile  country.  Mountains  there 

. and  stony  wastes,  where  there  is  barely  food 
’!•  Tin -re  than  a very  small  number  of  sheep  to  the 
jUar--  mile  ; but,  of  hopelessly  unprofitable  land, 

■ •■'  pt  1)11  the  mountain  ranges,  it  is  difficult  to 
ri.d  iiiDie  than  a few  patches  here  and  there.  On 
•.)•  oilur  hand,  the  country  abounds  in  long 
f n tfdi.  s of  extremely  fertile  land,  such  as  would 
va]ii' d in  any  country  in  Europe,  and  with  every 
. -ri(  ly  of  climate  similar  to  what  would  be  met 
th  in  the  northern  hemisphere,  from  the  extreme 
'h  >.f  the  temperate  zone  to  the  semi-tropical 
_i  .v  (,f  Xorthern  Africa.  In  parts,  especially 
th'  dransvaal  and  on  the  coast,  the  pasture  for 
■g'  - d tie  is  extremely  rich  and  abundant,  and 
: . • . • r iway  from  the  coast  the  country  is  admir- 

■ . . I ..ij)t"<l  fur  .sheep  farming.  It  is  a peculiarity 

' : "'do  African  pa.sturage  that  it  is  as  often 

I . ">n  dinilis  and  bushes  as  amongthe  grasses 
■ ii-ld.  Some  of  the  districts  where  the 

d ■ ' hi  j.  fl  iiirishes  best,  possess  hardly  a 
e ' : _r,i'-  . liuttheriiis  abundance  of  food  to 
• t h ii,  tlie  shoot.s  of  various  plants,  chiefly 
' ' ■ in  ■ nt,  and  adapted  by  habit  to  resist 

/ .i_h<--.  On  these  the  sheep  thrive,  and 

II  I ! 1 .as  '_r ood  wool  and  mutton  as  upon  any 
u .,v  ...  Ibi'.  I.iiid  or  iSjjain. 

d I i-  Hliiindanl  in  most  ])arts  of  South  Africa, 

■ ■■■tent  required  liy  tin;  farmer.  It  is  not 
I n tlie  surface,  indeed,  in  many  vast 
. if  i . vi'!  V r.arely  to  be  .seen  on  the  surface, 
i ii  h di'*rirl'.  hav(!  hitherto,  in  many  cases, 

' ‘ iiif)  1 baircn  and  uninhabitable,  except 

! • r.' ' if  Ip  after  r.ain  ; but  the  farmers  are 

. I ■ • ining  alive  to  the  fact  that,  below  the 
u , ) vi  ii  ill  jiortioiis  of  country  which  have 
■:t"  l.r.  n supposed  to  be  quite  arid  and  un- 
b'  lb  . W iit<  r is  generally  to  be  found  by 
: d :d  in. .'ier.de  dejiths;  and  I can  testify, 
i : Ii  o’om  rvatioii,  that,  in  many  districts 

; . ii.t  (U  wjiti  r is  now  much  complained  of, 

• b.  f .11.1  if  the  jii  ople  would  only  expend 
• iggiug  flu  oriliii.'iry  :uiiount  of  labour 
'■  ■ p r-  juir.  «1  for  agricultural  existence  in  most 

; • ■ I dr.ii  Ii.dia,  Ibijjiotana,  and  the  Deccan, 

b d • r-  p :i  fltiil  gn',iicr  field  for  increasing  the 
pp-id  u it..r  supply  by  means  of  canals,  which 


might,  to  an  enormous  extent,  be  drawn  from  the 
rivers  in  almost  every  part  of  the  country.  Much 
has  been  already  done  on  a small  scale  by  farmers  ; 
and  on  some  of  the  large  farms  in  the  Karroo, 
I have  seen  thousands  of  pounds  expended  by 
farmers  in  what  are  locally  called  dams,  or 
reservoirs  formed  by  embankments  across  valleys, 
and  by  what  are  called  “leading  furrows”  from 
running  streams. 

For  wells,  and  for  such  small  works  of  irrigation 
from  streams,  the  country  may,  I think,  safely 
trust  to  the  enterprise  and  capital  of  individual 
farmers  ; but  I hope  the  time  is  not  f -ir  distant 
when  the  Government  in  South  Africa  will  turn  its 
serious  attention  to  large  schemes  of  irrigation 
from  the  great  rivers  with  which  the  country 
abounds.  It  is  not  necessary  to  go  to  Africa 
for  the  purpose  of  satisfying  one’s  self  of 
the  immense  returns  which  would  follow  such 
a system  of  large  irrigation  works  from  some 
of  the  more  considerable  streams,  on  the  scale  of 
which  every  province  in  India  affords  so  many 
examples.  If  we  look,  for  instance,  at  either  the 
Orange  Eiver  or  the  A^aal  on  any  large  map,  we 
see  the  course  of  large  perennial  rivers,  which  carry 
an  abundant  supply  of  water  even  in  the  driest 
months  of  the  year,  and  after  the  most  prolonged 
droughts.  They  are  fed,  in  fact,  from  springs  in 
the  great  ranges  parallel  to  the  coast,  which  never 
fail  to  have  a supply  of  annual  rain,  however  much 
the  low  country  may  suffer  from  the  want  of  it. 
These  streams  run  in  the  earlier  part  of  their  course 
frequently  over  rocky  beds,  affording  every  facility 
for  dams  such  as  are  required  to  turn  the  course  of 
the  stream  into  channels  excavated  at  the  side.  A 
very  short  distance  of  such  excavation  would  suffice 
in  almost  every  case  to  lead  the  water  clear  of  the 
deep  river  bed  on  to  the  level  of  the  country 
around,  which  has  a gradual  slope,  generally  west- 
ward and  northward,  enabling  a canal  to  be  carried 
for  hundreds  of  miles  over  undulating  country, 
which  appears  as  if  made  for  artificial  irrigation, 
continuing  down  the  course  of  those  great  rivers 
to  within  about  100  miles  of  the  great  Atlantic 
Ocean. 

On  a smaller  scale,  the  facilities  of  most  other 
rivers  which  have  a course  northward  or  westward 
from  the  great  mountain  backbone  of  the  continent 
are  quite  equal  to  those  of  the  Orange  Eiver  and 
the  Vaal.  Even  the  sandy  river  beds  which 
traverse  so  much  of  the  Karroo  might  be  turned 
to  valuable  account  by  works  of  the  kind  I have 
indicated.  All  these  river  beds  are  the  channels 
of  a flooded  stream  once  or  oftener  during  the 
course  of  most  years,  and  carry,  during  such  tem- 
porary floodings,  a vast  quantity  of  water  which 
now  runs  to  waste  into  the  ocean.  In  any  part  of 
India  such  streams  would  be  utilised  by  making 
them  give  a thorough  soaking  to  a dry  plain  at 
some  distance  down  the  valley,  or  they  might  be 
made  to  fill  artificial  reservoirs  which  are  formed 
by  damming  up  the  lower  extremities  of  hollow 
valleys,  and  they  would  thus  furnish,  if  not  water 
for^  cultivation,  certainly  the  water  required  to 
maintain  large  flocks  of  sheep  and  cattle. 

As  a rule,  the  streams  which  run  south  and  east 
from  the  Drakensberg,  and  the  other  ranges  which 
run  parallel  to  or  in  continuation  of  that  great 
mountain  chain,  are  less  promising  subjects  for 
irrigation  engineering,  on  a large  scale.  They 
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generally  have  a course  of  steeper  gradients,  and 
flow  in  deep  and  comparatively  narrow  valleys. 
But  even  on  these,  there  is  ample  room  for  the 
profitable  expenditure  of  a large  amount  of  capital. 
To  some,  attention  has  already  been  directed,  as  to 
the  Sunday  Biver,  between  Port  Elizabeth  and  Gra- 
hamstown.  The  Ereede,  the  Berg,  the  Oliphants 
Eiver,  and  many  others  which  might  be  named,  flow 
through  a country  covered  by  valuable  farms,  the 
value  of  which  might  be  far  more  than  doubled  by 
inexpensive  irrigation  works  on  a comprehensive 
scale,  though  very  little  has  as  yet  been  done  to 
take  advantage  of  the  natural  resources  which  these 
streams  afiford. 

Time  does  not  admit  of  more  than  a very  brief 
description  of  the  various  breeds  of  cattle.  There  are 
some  native  breeds  which  have  valuable  qualities  of 
their  own.  The  small  and  hardy  Kaffir  and  Zulu 
cattle  are  valuable  for  their  meat  andmilk.  The  Da- 
mara  cattle  are  of  larger  size,  and  havelarger  horns, 
approaching  more  nearly  to  the  Africander  breeds, 
which  appear  to  be  a cross  between  European — 
probably  Dutch — cattle  and  those  which  were  found 
in  the  possession  nf  the  Hottentots  when  the  Dutch 
first  arrived  in  the  country.  Of  late  years  much 
has  been  done,  with  some  success,  to  introduce  the 
more  valuable  and  improved  breeds  of  Europe. 
On  most  large  farms  of  the  more  intelligent  class 
of  farmers,  some  of  the  best  English  breeds  have 
been  tried,  with  varied  success.  Shorthorns,  how- 
ever excellent  in  other  respects,  are  rather  less 
hardy,  and  more  delicate  in  constitution,  than  the 
breeds  of  the  country.  Alderney  and  Kerry  cows 
are  generally  to  be  found  near  large  towns,  where 
milk  is  in  demand  ; but  with  very  few  exceptions, 
it  can  hardly  be  said  that  any  very  systematic 
attempts  have  been  made  to  improve,  by  crossing, 
those  breeds  which  experience  shows  are  most 
valuable  in  the  country.  It  must  be  remembered 
that  at  present,  and  probably  for  some  generations 
to  come,  the  quality  of  cattle  for  draught  will 
materially  influence  the  views  of  the  South  African 
cattle  breeder.  Hallways  will,  I trust,  rapidly 
extend,  and  the  horse  and  mule  wagon  will  come 
into  increased  use  ; but  the  ox  wagon  is,  in  so 
many  respects,  adapted  to  the  country  wdiere  no 
good  made  roads  are  to  be  found,  that  it  will  be  a 
long  time  before  it  is  entirely  superseded  by  quicker 
modes  of  transport. 

Horses.  —The  Cape  has  long  been  celebrated  for 
the  excellent  quality  and  cheapness  of  its  horses. 
They  appear  to  have  been  originally  of  Spanish,  or 
Barb,  stock,  and  in  this  respect  resemble  the 
breeds  of  South  America ; but,  for  some  time  past, 
and  especially  since  Lord  Charles  Somerset  was 
Governor,  great  efforts  have  been  made  to  im- 
prove the  original  breeds,  by  means  of  importa- 
tions of  the  best  English  stock.  Most  parts  of  the 
old  colony,  except  the  warmest  of  the  coast  dis- 
tricts, seem  admirably  adapted  by  nature  for  horse 
breeding.  Breeders  from  Australia,  as  well  as 
from  England,  generally  object  to  the  small 
amount  of  shelter  and  artificial  food  which  is 
allowed  to  the  mare=i  and  colts,  and  consider  that 
the  Cape  system  of  treating  breeding  stock  is 
more  rough  and  less  artificial  than  they  Avould 
approve.  I do  not  pretend  to  pronounce  any 
opinion  myself  on  this  point,  but  any  visitor  to 
the  Cape  who  may  wish  to  see  horse-breeding  on 
a large  scale,  as  managed  by  some  of  the  most 


intelligent  and  successful  of  Cape  stock-breeders, 
should  apply  to  Mr.  Melk  for  permission  to  visit 
his  farm  on  the  Berg  Eiver,  about  90  miles  to  the 
north  of  Cape  Town,  where  they  would  have 
opportunities  of  seeing  South  African  cattle- 
breeding  in  its  greatest  perfection. 

The  Cape  Colony  was  almost  entirely  swept  of 
its  best  stock  of  horses  by  the  demands  consequent 
on  the  Indian  Mutiny  in  1857,  when  a great 
number  of  horses  of  the  best  breeds  were  exported 
to  India.  A time  of  considerable  agricultural 
depression  followed,  and  it  can  hardly  be  said  that 
Cape  stock  has  yet  recovered  from  the  depletion  of 
24  years  ago  ; but  this  is  more  owing  to  the 
enormous  demand  caused  by  purchasers  from  the 
interior  than  from  any  falling  off  in  the  production 
of  stock.  The  establishment  of  the  Orange  Free 
State  and  Transvaal  republics,  and  the  opening  of 
the  Diamond  Fields,  greatly  increased  the  former 
demand  for  horses  in  the  interior,  and  to  this,  more 
than  to  any  falling  off  in  the  production,  must  be 
attributed  the  present  scarcity  and  dearness  of 
horses  in  the  best  breeding  districts  of  South 
Africa. 

Mules  are,  in  some  respects,  even  better  adapted 
for  purposes  of  draught  than  either  oxen  or  horses 
in  South  Africa,  and  increasing  attention  is  being 
directed  to  the  breeding  of  this  kind  of  stock,  but 
it  does  not  yet  meet  the  demand,  and  many 
hundreds  of  mules  are  annually  imported  at  pre- 
sent from  South  America. 

Sheei3  are,  as  in  Australia,  one  of  the  staple 
resources  of  the  South  African  farmer.  The  sheep 
of  the  country  is,  as  I need  not  tell  you,  a very 
different  animal  from  any  European  breed  ; long- 
legged,  with  hair  instead  of  wool,  and  with  the 
enormous  fatty  tail  which  distinguishes  many  of 
the  African  breeds  of  sheep.  It  must  be  a very 
ancient  breed,  for  I have  seen  onyx  images  of  the 
black-headed  Berbera  sheep  which  is  common  in 
North-East  Africa,  the  black  head  and  white  body 
of  the  sheep  being  imitated  in  the  black  and  white 
of  the  onyx.  These  images  were  found  in  Egyptian 
mummies  at  least  2,000  years  old,  and  resemble 
the  sheep  put  on  board  the  P.  and  O.  ships  at  Aden. 
The  Hottentot  sheep  has  its  merits,  owing  to  its 
extreme  hardiness  and  power  of  resisting  priva- 
tions of  food  and  water,  which  would  destroy 
almost  any  other  breed ; but,  except  for  its  meat 
and  its  skin,  the  Hottentot  sheep  is  of  little  value 
as  compared  with  any  European  breed.  Men  are 
still  living  who  have  had  the  honour  of  intro- 
ducing Merino  sheep,  or  some  cross  from  Merinos, 
into  their  own  district,  and  good  stories  are  still 
told  of  old-fashioned  farmers  who,  on  the  first 
introduction  of  the  Merino  breeds,  derided 
the  foolish  adventurers  who  offered  to  pay 
them  for  the  privilege  of  “cutting  the  hair  off 
their  sheep;  ” but  such  stories  relate  to  a past 
generation,  and  at  present  every  South  African 
farmer  is  alive  to  the  value  of  his  wool-bearing 
sheep,  and  keen  in  discussing  the  best  means  of 
improving  them.  There  is,  however,  a great 
want  of  scientific  intelligence  among  many 
sheep-farmers  as  regards  the  diseases  of  sheep, 
the  evils  of  overstocking,  and  of  too  frequent 
shearing,  careless  breeding,  and  insufficient  shelter 
and  food  at  lambing  time.  The  Cape  Colony  is 
still  behind  Australia  in  the  attention  it  has  paid 
to  the  prevention  of  scab,  by  enclosure  laiWs, 
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Scab  Acts,  Acts  for  the  extirpation  of  burr 
weeds,  such  as  the  Xanthium  spinosum,  and  other 
].-;^slativo  jirovision  for  protecting  the  improving 
shc<-i)-fanijcr  f i om  the  results  of  his  neighbours’ 
candc-m  ss  or  ignorance.  The  water  supply  is^  a 
(juotioii,  cf  course,  of  primary  importance  to  the 
slic*  p-f:iriucr,  and  inen  ased  attention  is  every 
year  It  ing  paid  to  means  of  providing  water  for 
shcip  j.astures  by  well-sinking  and  pumping. 
Then*  arc  T^robahly  millions  of  acres  in  South 
Afrira  which  might  be  turned  into  profitable 
sIh  . j -walks  liythe  irrigation  engineer,  the  well- 
sinkor,  ami  tin*  English  manufacturer  of  inexpen- 
sive means  of  raising  w\ater  by  machinery. 

Ah'i'fi  <;<  nfs  are,  I believe,  of  comparatively 
late  jntnxiuction.  the  first  having  been  brought 
to  tin-  colony  by  Mr.  Mosenthal.  They  appear  to 
thri\.'  in  most  of  the  drier  climates  of  the  colony, 
ami  this  branch  of  industry  is  likely  to  receive 
annual  development  as  che  means  of  transport  in 
till  Colony  impi'ove. 

Fnrmiiuj. — Time  does  not  admit  of  my 
Saying  more  than  a few  words  on  this  new  and 
niovt  ]>rolital)le  branch  of  industry.  It  is  but  a 
vi-ry  few  years  since  the  idea  of  taming  the  birds 
which  thnve  wild  in  most  parts  of  South  Africa, 
oi-.  urr(“d  to  an  intelligent  colonist,  and  when  I 
first  w(  nt  to  the  Cape,  ostrich  farming  was  still 
h.okcd  upon  as  rather  a fancy  occupation,  not 
(piito  worthy  the  notice  of  a steady-going,  old- 
favhiomd  farmer;  but  the  extraordinary  profits 
wiiii-h  have  since  been  realised,  have  produced  a 
kiiid  of  mania  on  the  subject,  and  in  every  part  of 
tile  old  colony  ostrich  farming  is  very  rapidly  ex- 
ti-nding.  I have  seen  some  farms  where  the  stock 
was  obtainc(l  rpiito  recently  by  securing  broods 
of  wild  birds  accidently  found  on  the  estate  ; but 
till'  j.rodm  tion  of  eggs,  and  the  hatching  young 
( he  ks  for  sale,  is  now  a recognised  branch  of 
fanning  industry  in  almost  all  parts  of  the 
w»  -t*  rn  j.rovince.  Tin  re  are  very  few  parts  of  the 
c'.imtrv  wliich  are  naturally  unfitted  for  rearing 
f-tiuh-s,  and  tiien*  ai(‘  some  districts,  such,  for 
it;-r  iii.  f,  as  the  ( xtensive  unreclaimed  bush  lands 
f • tin-  m.rfti  and  east  of  Grahamstown,  which 
a:  ; • u j . i ubarly  adapt*  d to  ostrich  farming,  and 
wi.a  !i  have  hitherto  l;een  almost  unprofitable  for 
an\ • i.ing  else.  'J'hc  birds  require,  probably,  less 
artiheMl  foofl  than  any  other  stock  of  equally 
j.T"imtiv.-  value.  Cutt'ngs  of  prickly  pear,  the 
g'r-  at  white  arum,  almost  every  kind  of  succu- 
1<  nt  vegetable,  iiuiizi*,  and  millet,  besides  the 
natural  food  they  find  at  large,  appear  to  suit 
lie  m.  .and  if  they  have  amph;  space  to  move  about 
in.  t ie  y si  eiii  very  little  liable  to  artificial  diseases. 
To  V.  at-  h tie  111,  to  hatch  the  (‘ggs,  and  to  rear  the 
• i.i-k-’,  r<  quire  v(-ry  little  moia*  than  the  ordinary 
i-  n'.tant  attention  wliieh  would  be  needed  for 
h ■kin^'  after  doirie.stie,  jioultry,  while  the  returns, 
wl.i  th- r ti  i-m  I ggs.  young  birds,  or  feathers,  are 
\<’.\  gnat  with  referc'iice  to  the  jirojiortion  of 
out  av.  eithi  r of  hand.  ea])ital,  or  labour.  But, 
Ilk-  •\-  rv  otiier  kind  of  farming,  to  render  it  a 
f-u- - it  r (piires  e ireful  and  continuous, 

I'  i^u  nt.  } I r--onal  att  iition,  and  many  young 
a Iv.  nturers  wln-m  I Imve  seen  going  out  to  Africa 
e\]-  - ting  to  invost  a few  hundred  pounds  in  ostrich 
fanning,  and  to  live  like  geutleineii  on  the  pro- 
reob.  without  nine  and  trouble  to  themselves,  are, 
1 am  afraid,  doomeil  to  <lisappointment.  I must 


refer  to  published  works  for  detailed  descriptions 
of  the  manugement  of  the  birds,  which  is  full  of 
interest  and  amusement  to  those  who  are  fond  of 
domestic  animals.  I will  only  notice  one  peculiarity 
of  ostrich  farming,  that  when  tried  on  an  exhausted 
sheep-walk,  it  is  found  that  a few  years  of  use  as 
an  ostrich  run  restores  land  which  has  been  ex- 
hausted by  over-stocking,  and  renders  it  again 
capable  of  feeding  a suitable  number  of  sheep.  I 
have  often  been  asked  whether  I thought  the 
present  demand  for  ostrich  feathers  would  last.  I 
could  only  reply  that  the  liking  for  such  feathers 
was  one  of  the  few  points  on  which  the  taste  of 
tbe  most  barbarous  savage  agrees  with  that  of  the 
civilized  races ; that  a perfect  ostrich  feather,  like 
a good  precious  stone,  is  a beautiful  thing  in  itself ; 
and  that  the  fashion  for  wearing  ostrich  feathers 
has  endured  among  great  people  for  more  than 
4,000  years,  as  is  shown  by  the  sculptures  of  Assyria 
and  the  paintings  of  royal  tombs  in  Egypt. 

Before  leaving  the  subject  of  stock  breeding,  I 
would  ask  attention  to  the  hope,  which  seems 
justified  by  the  success  of  ostrich  farming,  that 
the  science  and  patience  of  some  future  South 
African  agriculturist  may  turn  to  account  the 
good  qualities  of  some  of  the  indigenous 
animals,  which  are  fast  disappearing  from  South 
Africa,  and  also  enrich  the  South  African  farmer 
by  further  importations  of  foreign  domesticated 
animals.  For  instance,  there  can  be  little  doubt  that 
wherevertbe  African  buffalo  thrives,  there  the  Indian 
buffalo,  which  is  so  valuable  for  milk,  and  for 
heavy  draught,  and  so  inexpensive  to  keep,  would 
be  found  to  thrive ; and  it  is  more  than  probable  that 
if  proper  pains  were  taken,  the  African  buffalo,  or  a 
cross  from  it,  might  be  domesticated.  There  are 
also,  among  the  llamas  and  alpacas  of  America,, 
and  the  wool-bearing  goats  of  Europe  and  Asia, 
other  animals  besides  the  Angora  goat  which  would 
be  found  profitable.  I am  aware  that  experiments 
have  already  been  made  in  this  direction,  but  as 
far  as  I could  learn,  they  failed,  not  from  any 
natural  incapacity  of  the  country  to  support  the 
imported  animal,  but  from  some  defect  in  manage- 
ment. 

So,  with  regard  to  camels,  there  can  be  na 
doubt  whatever,  I think,  that  the  Arabian  or 
Asiatic  camel  would  thrive  quite  as  well  in  South 
Africa,  as  it  does  north  of  the  Sahara  Desert  and 
in  Somali-land,  and  would  be  a most  valuable 
addition  to  the  means  of  transport  in  many  parts 
of  South  Africa.  I,  myself,  made  an  attempt  at 
importation;  owing  to  its  arrival  at  the  rainy 
season,  and  the  impossibility  of  attending  to  the 
animal  after  its  arrival,  the  attempt  was  not 
successful ; but  nothing  could  be  better  adapted 
to  tbe  camel  than  most  parts  of  the  Karroo 
country,  which  I have  seen,  and  it  would  probably 
be  still  more  valuable  in  the  sandy  tracts  near  the 
Kalahari  Desert,  and  north  of  the  Orange  Eiver. 

Attempts  have  been  already  made  by  the  Khedive 
of  Egypt  and  Colonel  Gordon,  to  utilise  the  elephants 
of  northern  Africa,  as  they  were,  no  doubt,  made 
use  of  by  the  Carthaginians  and  Homans.  The 
king  of  the  Belgians  has  spent  large  sums  in 
similar  attempts  in  Central  Africa.  The  African 
I elephant  is  fast  disappearing.  In  the  old  Cape 
I Colony,  a few  are  still  carefully  preserved  in  the 
j forests  round  Knysna,  where  H.B.H.  the  Duke  of 
; Edinburgh  shot  one,  and  in  the  Adda  Bush 
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between  Port  Elizabeth  and  Grahamstown ; but  it  is 
further  to  the  northward,  I think,  that  it  might  be 
worth  the  while  of  enterprising  speculators,  as  well 
as  of  the  Government,  to  make  experiments  on  a 
large  scale,  with  a view  of  ascertaining  whether 
the  indigenous  aboriginal  elephant  could  not  be 
made  as  useful  for  purposes  of  carriage  and 
draught  as  in  India  or  Ceylon.  I have  heard  from 
colonial  hunters  well  authenticated  stories  of  the 
destruction  of  scores  of  elephants  at  a single  battue, 
when  they  had  been  driven  into  deep  marshy 
ground  on  the  borders  of  Lake  N’ Garni ; and  not  a 
wild  elephant  is  now  to  be  found  within  many 
hunilred  miles  of  the  places  where,  within  ray  own 
memory,  Sir  William  Harris  and  Gordon  Gumming 
•saw  elephants  in  herds  to  the  number  of  hundreds 
in  one  day.  There  are  parts  of  the  present  colonies 
where,  no  doubt,  a tamed  elephant  might  thrive 
and  be  profitably  used,  and  from  the  Tugela  north- 
wards there  is  probably  very  little  of  the  coast 
country  where  they  would  not  supply,  to  a great 
extent,  the  present  want  of  efficient  means  of 
carriage. 

It  may  not  be  out  of  place  that  I should  mention 
the  possibility  that  some  of  the  less  productive 
farms  may,  at  no  distant  period,  be  turned  to 
account  as  game  preserves,  like  the  red  deer 
forests  in  Scotland.  I know  gentlemen,  such  as 
Mr.  Alexander  Vanderbyl,  who  liave  enclosed 
promontories  on  the  southern  coast,  containing 
some  thousands  of  acres,  where  they  have  pre- 
served the  indigenous  antelopes  of  the  country, 
and  can  offer  a day’s  shooting,  comprising  at  least 
six  kinds  of  African  antelope,  besides  the  partridges, 
bustards,  and  pheasants,  as  they  are  called,  of  the 
country.  The  bush-buck,  the  rai-buck,  and  the 
duiker  appear,  wherever  a tract  of  bush  is  allowed 
to  rest  without  much  intrusion  from  woodcutters. 
The  spring-bok  appears  periodically  in  such  multi- 
tudes, in  the  districts  bordering  on  the  Orange 
River,  that  I have  seen  applications  to  Government 
that  the  farmers  might  be  allowed  to  destroy  the 
bucks  in  the  close  season,  as  a means  of  preventing 
their  eating  up  the  sheep  pasture  ; almost  every 
species  of  African  antelope  will  thrive  and  multiply 
in  enclosed  tracts,  if  only  preserved  from  destruc- 
tion by  the  sportsman. 

Time  does  not  admit  of  more  than  the  briefest 
possible  allusion  to  the  resources  for  arable  farm- 
ing in  South  Africa.  As  a general  rule,  it  may  be 
said  that,  with  the  exception  of  garden  lots,  very 
few  farms  are  cultivated  to  the  full  extent  of 
which  they  are  capable.  This  is  partly  owing  to 
the  abundance  of  land,  partly  to  the  old  colonial 
love  of  isolation,  and  partly  to  the  want  of  adequate 
supplies  of  capital  and  labour.  But  on  every  hand 
are  seen  evidences  of  progress  and  improvement. 
The  old  Dutch  plough,  and  the  old  fashion  of 
trampling  out  the  grain,  are  giving  way  to  the 
newest  ploughs  by  Ransome,  Howard,  and  other 
European  and  American  makers.  The  steam 
plough  has  been  imported  and  used.  Many 
farmers  in  the  western  provinces  use  reaping  and 
thrashing  machines,  and  mowing  machines  have 
been  introduced  into  Xatal.  But  these  things  are 
to  be  seen  only  here  and  there,  at  rare  intervals, 
and  only  a beginning  has  been  made  of  improved 
farming  on  scientific  European  systems. 

It  is  very  rarely  that  an  attempt  has  been  made 
to  meet  the  uncertainty  of  the  seasons,  by  saving 


hay  or  roots  for  feeding  cattle,  though  in  most 
parts  of  the  country  oat  hay  is  cut  and  stored  for 
forage.  But  a very  large  field  is  open  for  im- 
provements in  all  these  branches  of  farming. 

So  with  regard  to  cerials.  On  wheat-lands  the 
the  finest  crops  of  wheat  are  apt  to  suffer  from 
rust,  but  I doubt  not  some  scientific  farmer  of  the 
future  will  introduce  kinds  less  liable  to  this 
disease. 

Millets  in  all  varieties  seem  at  home,  as  well  as 
Indian  corn  — or  “mealies” — in  every  part  of 
South  Africa,  but  some  of  the  best  kinds  of  Indian 
and  American  origin  have  not  yet  been  tried. 

Vines  are  among  the  established  agricultural 
resources  of  the  western  colony,  but  little  has  been 
done  to  improve  on  the  old  methods  of  vine 
growing  and  wine  making  brought  to  Africa  by  the 
original  settlers. 

In  Appendix  E will  be  found  a memorandum, 
with  which  I have  been  favoured  by  Mr.  Goodliffe, 
describing  steps  lately  taken  for  the  improvement 
of  wine  farming  and  wine  making  in  the  Cape 
Colony;  and  I have  no  doubt  that  a new  era 
is  before  the  South  African  wine  grower,  more 
especially  if  the  wine  duties  in  England  are  re- 
modelled on  the  principles  lately  recommended 
by  the  Select  Committee  of  the  House  of 
Commons. 

The  fact  that  Cape  wines  gained  prizes  at  the 
late  Paris  Exhibition  shows  that,  when  properly 
managed,  they  will  yet  bear  comparison  with 
European  vintages. 

AV'e  have  yet  to  notice  many  valuable  articles  of 
semi-tropical  produce,  for  which  the  warmer  re- 
gions of  temperate  South  Africa  are  well  adapted. 
Xatal  has  already  established  a name  as  capable 
of  producing  coffee  and  sugar.  Of  coffee,  the  crop 
in  1870  was  9G0  tons;  since  then  the  production  fell 
off,  chiefly  owing  to  want  of  experience  and  know- 
ledge of  the  best  mode  of  treating  the  plants,  and 
is  only  now  again  on  the  increase.  The  causes  of 
this  temporary  decline  will  be  found  described  in  a 
memorandum,  with  which  I have  been  favoured  by 
Mr.  Walter  Peace,  the  emigration  agent  for  Xatal, 
and  which  is  annexed  as  Appendix  (F).* 

For  details  regarding  the  production  of  sugar,  I 
must  refer  to  the  same  paper  by  Mr.  Peace.  It  is 
said  that  the  last  crop  will  yield  15,000  tons  of 
sugar,  of  an  average  value  of  £20  per  ton. 

I cannot  give  a better  account  of  the  agricultural 
resources  of  Xatal,  than  by  quoting  the  annexed 
extracts  from  the  address  of  Mr.  W.  G.  Baker, 
president  of  the  Pietermaritzberg  Agricultural 
Society,  at  the  annual  meeting  of  that  society,  in 
October  last,  for  which  also  I am  indebted  to  Mr. 
Peace.* 

It  will  be  seen  that  tea  planting  has  also  been 
tried  with  success,  and  that  all  the  smaller  articles 
of  semi-tropical  produce,  such  as  red  pepper, 
tapioca,  and  arrowroot,  afford  profitable  returns. 

Tobacco  is  already  grown  to  a great  extent  in 
Oudtshom  and  other  districts  of  the  Cape  Colony, 
and  on  most  good  farms  in  the  warmer  portions  of 
the  Transvaal.  Looking  to  the  great  and  increasing 
consumption  of  tobacco  in  all  parts  of  South 
Africa,  among  natives  as  well  as  Europeans,  there 
may  be  no  doubt  that  tobacco  may  become  a great 
staple  of  South  African  agricultural  industry. 


• Vide  Appendix  F. 
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()ji  th<-‘  "reat  value  and  necessity  for  tree  plant- 
in  l'  'ai  an  extended  scale,  and  of  the  immense 
h.  ii'  tit  which  a good  system  of  forestry  would  be 
t > S.>uth  Africa,  I cannot  now  dwell,  nor  on  many 
iiiinwr  resources  of  industiy  connected  with  agri- 
( ulture,  such  as  the  abundance  and  value  of  fruit 
of  almost  every  kind  suited  to  a temperate 
i !i-;iat<-,  the  drj'ing  and  preserving  of  which  afford 
M .titablc  occujjation  to  many  upland  farmers. 

'rurning  now  from  the  land  to  the  ocean,  I can 
iCily  bi  ielly  glance  at  the  resources  afforded  by  the 
ii'.lu  ri' s (111  the  South  African  coasts. 

'r.ii  ih'  bay,  and  False  Bay,  as  wellas  AlgoaBay  and 
> I ; i II 1 ha  Bay,  were  formerly  great  resorts  of  whalers, 
h a!  ■:  late  years,  thisbranch  of  marine  industry  has 
; h.h  n of,  and  though  whales  are  still  abundant  in 
th-  V.  of  South.  Africa,  the  whole  fishery  is  con- 
!;i..  1 < • an  occasional  American  ship,  the  master 
. f V.  !;;.  h docs  not  always  devote  his  exclusive  at- 

• nti'  n f'»  whaling.  The  seal  fishery  also  has  dis- 

ai  . •!,  though  seals  still  visit  in  small  numbers 
t . r n-ky  islets  iu  the  neighbourhood  of  the  Cape  ; 
il.'-re  is  a large  and  increasing  demand  for 
fidi,  wliich  are  caught  and  cured  in  great 
; a’  ' VS  in  the  neighbourhood  of  Cape  Town,  as 
V.  . ,1  a><  along  the  coast  to  the  northward,  and 
;■  : a .(  large  item  of  export  trade  to  the  Mauritius 
a ! •.'la  r Jilaccs. 

Hn  th"  West  Coast,  north  of  Saldanha  Bay, 

• arc  but  two  ports  at  present  frequented  by 
“•  :-g  -ing  sto.anu'rs,  Walwich  Bay,  on  the  coast  of 
I > iio  iialaiid  and  Port  Nolloth,  the  port  of  the 

■ ;.}..  r mining  district,  just  south  of  the  Orange 
b:-..  r.  Xcithf-r  affords  complete  shelter  to  vessels 

r any  <■•  msidcrablo  size,  nor  could  either  be  im- 
;•:  . . i in  tliis  respect  without  the  expenditure  of 
T;-i  h rabh-  <um  of  money;  but  there  can  be  no 
i ' • ti.at  luiu'h  might  bo  done  to  improve  the 
: !.  .!;•  •.•  > . it  lamling  and  shij:>ping  on  this  coast,  if 
:*  .V.  r . . ir.  rtilly  surveyed,  and  the  natural  land- 

0 g i'la  . > inijirovfd  by  beacons,  lights,  and 

tni’.l  ir  .o.t.liam  i-s. 

// O ' . 'I'hc  roasting  as  well  as  the  ocean- 

!.  n Tr  i'i.  (if  Sontli  Africa  has  been  much  re- 

!'•  i i.j.'  the  want  of  good  natural  harbours. 

A'.'.  !!(.  !;ug.'  ri\crs  liave  bars  at  their  mouths, 
!i  IT*  V.  lit  tln  ir  being  much  used  for  purposes 
! '’  I i‘-,  :iiei,  fnan  the  Portuguese  frontier  on  the 
■ • ' ' . i-b  in  lal.  Is'-,  round  to  Dclagoa  Bay  on 
*•.••  Ft  ♦ r.aq,  in  laf.  ‘Jib,  w'ith  the  exception  of 
I bi  iy.  tli'-re  is  not  a single  perfectly  safe 
n -g  il  !i  irl...iir  wlien;  largo  sliijis  can  lie  at  all 
‘o  I and  take  in  or  diselmrge  cargo  without 
!Ti  liv.  Tii.  iie.-.  .SaManlia  Bay  will,  no  doubt,  in 
. : I • e mneete'l  with  tlio  railway  lines  in  the 
; :i.:‘y  "i  <’ ape  T.)wn,  and  will  become  a valuable 
!'  ■!  ’•  Af  pre  ..-nt,  it  is  hardly  ever  used,  except  as 
’ I ; rantine  station.  T.ablc  Bay  is  an  anchorage 

• a:.’  !r  an  r-.i'.terly  and  south(>rly  winds,  butopen 

■ > t!.e  n .rth  and  w(>st.  Its  natur.al  defects  in  this 
"•  q • • ! h ive.  lu.wi  ver,  br>en,  to  a great  extent,  sup- 
! '■  F'  y b';.  br.  ak  water  (tln>  first  stoTie  of  which  was 

; by  II. I!. II.  ih<'  Duke  of  Edinburgh  in  18G0), 
and  V. h is  still  in  progress  of  extension.  It  has 
n-.  liy  teinler.  1 the  mnhorage  safe  against  the 
oig  r-  wliirh,  in  former  years,  have  strewn  the 

■ '■‘•'’■  ■t  I’abh' Bay  with  wrecks  of  largo  vessels.  The 
A.;.'*  1 I*  ( kw  have  sujqilied  the  means  of  receiving 
nil  't’.wh  irging  e.'irgo.  along.side  a wharf,  to  all 

1 ;*  tf.‘  V.  ry  largest  edass  of  shipping,  and  even 


these  will,  at  no  distant  period,  be  accommodated  by 
the  extension  of  the  docks  and  j etties  no  w in  progress . 
Graving  docks,  slips,  and  other  appliances  are  also 
either  completed  or  in  course  of  completion.  It 
is  only  necessary  to  carry  out  the  designs  of  Sir 
John  Coode,  in  order  to  enable  Cape  Town  to  take 
its  place  as  a port  furnished  with  every  desirable 
convenience  for  mercantile  marine. 

Simon’s  Bay,  an  inlet  on  the  shore  of  False  Bay, 
on  the  other  side  of  the  Cape  peninsula,  is  an 
anchorage  safe  at  all  seasons  and  in  all  winds, 
for  ships  which  are  well  found  in  ground  tackle, 
and  it  has  the  appliances  of  a small  naval 
arsenal,  but  it  is  deficient  in  the  necessary  means 
for  cheap  and  rapid  discharge  of  cargo,  and  is  as 
yet  unconnected  with  Cape  Town  by  railway, 
though  only  twelve  miles  distant  from  the  present 
terminus. 

Algoa  Bay  is  an  open  roadstead,  owing  its  facili- 
ties for  carrying  on  trade  to  its  excellent  anchorage, 
and  for  putting  to  sea  should  it  come  on  to 
blow  heavily  from  the  exposed  quarters.  Every- 
thing which  enterprise  can  do  has  been  done  to 
facilitate  landing,  short  of  the  construction  of  har- 
bour works,  and  these,  I trust,  will  not  be  long 
delayed,  for  it  is  evident  to  anyone  who  has  paid 
much  attention  to  harbour  improvement  that  there 
is  an  existing  trade  at  Port  Elizabeth  which  would 
justify  such  an  outlay  as  is  estimated  for  the  im- 
provement of  the  harbour  ; and  there  can  be  little- 
doubt,  from  the  high  character  of  the  engmeer, 
that  any  sums  laid  out  on  the  completion  of  8ir 
John  Coode’s  plans  would  be  well  applied. 

Port  Alfred,  at  the  mouth  of  the  Kowie  Eiver, 
is  a bar  estuary,  which  is  being  made  available  for 
sea-going  ships  of  moderate  burden  by  works  which 
will  make  this  a very  useful  port. 

The  same  may  be  said  of  East  London,  at  the 
mouth  of  the  Buffalo  Eiver.  There  seems  no- 
reason  to  doubt  that  Sir  John  Coode’s  plans  for 
the  improvement  of  this  estuary  will  be  successful, 
and  make  it  a valuable  port  for  all  the  Kaffrarian 
frontier. 

The  St.  John’s  Eiver,  in  Pondoland,  is  a 
natural  estuary,  requiring,  apparently,  harbour 
works  of  no  great  extent,  or  probable  expense,  to- 
render  it  a most  useful  channel  of  trade,  but  the 
surveys  for  its  improvement  have  only  lately  been 
completed,  and  no  plans  have  yet  been  laid  out  for 
the  harbour  works  needed  to  make  the  bar  pass- 
able. The  anchorage  inside  is  of  great  extent  and 
perfectly  sheltered. 

Durban,  in  Natal,  is  already  a port  carrying  on 
a very  large  trade,  though  the  harbour  is  readily 
accessible  only  to  small  sea-going  vessels ; and  little 
progress  has  been  made  in  removing  the  bar,  which 
would  enable  it  to  accommodate  large  vessels. 
These  are  at  present  obliged  to  remain  outside,  and 
discharge  and  receive  cargo  as  in  an  open  road- 
stead. Various  plans  have  been  devised  for  the 
improvement  of  the  Durban  harbour,  and  large  sums 
have  been  expended,  with  very  little  effect,  chiefly 
becauseitis  only  lately  that  the  authorities  have  con- 
sulted an  experienced  harbour  engineer,  with  a view 
to  the  systematic  and  perfect  improvement  of  the 
harbour.  Sir  John  Coode  has  furnished  plans 
which,  I have  reason  to  think,  would  be  approved 
in  all  their  main  features  by  his  professional 
brethren,  and  there  can  be  no  doubt  that  Durban 
might  be  made  an  admirable  harbour,  adapted  to 
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sea-going  ships  of  the  largest  class,  by  works  not 
more  expensive  than  those  which  have  converted 
the  port  of  Kurrachi,  in  Scinde,  from  a small  coast- 
ing port,  a little  better  than  a fishing  village,  into 
one  of  the  principal  ports  of  the  Indian  Empire. 
The  resemblance  between  the  two  harbours  is  most 
striking,  and  having  watched  the  Kurrachi  harbour 
works  from  their  commencement,  and  seen  the 
general  improvement  of  the  harbour,  I cannot  but 
regret  the  delay  which  has  hitherto  occurred  in 
acting  upon  Sir  J ohn  Goode’s  recommendations  with 
regard  to  the  port  of  Durban. 

Delagoa  Bay  is  a good  natural  harbour, 
where  ships  of  any  size  may  load  and  unload 
in  safety,  even  in  the  present  unimproved 
condition  of  Lorenzo  Marquez,  the  seat  of 
the  local  Portuguese  Government.  The  port  is 
admirably  situated  for  the  wants  of  the  Northern 
and  Eastern  Transvaal,  besides  a great  extent  of 
fertile  coast  country  in  its  immediate  vicinity.  The 
Maputa  River,  running  south  from  the  bay  for  60 
miles  as  the  crow  Hies,  in  the  direction  of  Zululand, 
gives  valuable  water-carriage  toTongaland,  whence 
large  numbers  of  labourers  come  to  work  in  Natal 
and  the  Cape  Colony.  Other  rivers,  which  dis- 
charge into  the  bay,  afford  similar  facilities,  to  a 
less  extent,  in  other  directions,  the  land  all  around 
being  extremely  fertile,  and  well  adapted  for  sugar 
and  rice.  It  requires  only  a settled  government, 
able  to  protect  life  and  property,  for  its  develop- 
ment. It  is  a standing  cause  of  complaint 
with  many  of  those  who  are  anxious  for 
the  progress  of  South  Africa,  that  this  harbour 
was  awarded  to  the  Portugese  by  arbitration, 
but  I would  put  it  to  those  who  wish  for  the 
development  of  trade  in  this  direction,  whether  it 
would  not  be  better  that  we  should  avail  ourselves 
of  the  advantages  held  out  by  the  Portuguese  port, 
rather  than  indulge  in  unavailing  regrets  that  the 
port  does  not  belong  to  ourselves?  Nothing  can 
exceed  the  liberality  of  the  terms  of  the  treaty  con- 
cluded by  Mr.  INlorier,  H.M.  Minister  at  the  Court 
of  Lisbon,  with  the  Portugese  Government, 
and  the  treaty  would  probably  have  been  ratified 
and  made  use  of  ere  this,  had  the  English 
mercantile  comm  unit}’,  who  are  interested  in  the 
development  of  those  countries,  shown  that  they 
appreciated  the  advantages  held  out  to  general 
commerce  by  the  treaty,  and  pressed  her  Majesty’s 
Government  for  an  early  ratification  of  the  treaty 
by  both  Powers.  The  treaty  provides  that  British 
goods  should  be  admitted  free  of  custom  dues  in 
bond ; that  the  English  Government  should  be 
allowed  to  build  bonded  warehouses  to  any  extent ; 
to  connect  such  bonded  storehouses  by  rail  with 
the  frontier  of  the  Transvaal ; and  so  to  import 
goods  free  of  Portugese  customs  through  the 
Portugese  territory.  No  greater  facilities  in  these 
respects  could  be  afforded  if  the  port  were  in  our 
own  hands,  and,  judging  from  what  is  done  else- 
where, there  would  be  no  insuperable  difficulty  in 
obtaining  from  the  Portugese  Government  such 
additional  improvements  in  the  facilities  for  land- 
ing and  shipping  goods  at  Lorenzo  Marquez  as 
Enghsh  traders  might  require. 

Before  quitting  this  subject  of  harbours,  I would 
note  that  I have  enumerated  only  those  which  are 
already  open  to  ocean  trade.  There  are  others 
which  might  be  improved  at  no  great  expense, 
and  will,  I have  no  doubt,  at  no  distant  period,  be 


thriving  ports  for  a considerable  local  and  coast- 
ing traffic.  Some,  like  Mossel  Bay,  are  good  road- 
steads, where  a large  and  increasing  trade  is  already 
carried  on,  though  the  means  of  landingor  shipping 
cargo  depend  on  the  weather.  Others,  like  the 
Knysna,  are  already  accessible  as  far  as  depth  of 
water  is  concerned,  and  are  well  sheltered,  but 
require  better  communication  with  the  interior 
through  the  mountain  ranges  which  encircle  the 
harbour,  and  such  appliances  as  a good  steam-tug, 
to  make  the  narrow  entrance  safe  for  sailing 
vessels.  Others  are  bar  harbours,  like  the  Berg 
and  Breede  Rivers,  and  are  at  present  frequented 
by  small  coasting  vessels,  but  might  be  made 
accessible,  with  a considerable  amount  of  inland 
river  navigation,  by  such  works  as  have  rendered 
so  many  of  our  own  bar  harbours  in  England 
available  to  ocean  commerce.  But  it  is  only  within 
the  last  few  years  that  the  commercial  public  in 
South  Africa  has  been  awake  to  the  necessity  for 
such  harbour  works.  I have  no  doubt  that  every 
year  will  witness  further  improvement  in  this  re- 
spect, bearing  in  mind  the  cardinal  truths  which 
apply  to  harbour  improvement  in  every  part  of  the 
world,  that  it  is  waste  of  money  to  follow  any  but 
the  best  scientific  advice  ; that  the  best  scientific 
advice  always  makes  the  utmost  possible  use  of 
natural  forces  as  means  of  gradual  improvement ; 
that  all  permanent  improvements  must  be  gradual, 
and  that  no  great  improvement  can  be  expected, 
until  the  whole  of  the  works  designed  for  remov- 
ing obstacles  by  the  scientific  engineer  have  been 
completed. 

Steamer  Lines. — I need  not  dwell  at  any  length 
on  the  great  development  of  steam  communication 
with  the  Cape,  the  history  of  which  would  alone 
afford  ample  materials  for  a long  lecture.  It  is 
sufficient  to  note  that  the  companies  of  Messrs. 
Donald  Currie  aad  the  Union  Company  each  run 
during  the  greater  part  of  the  year  a large  steamer 
every  week,  and  sometimes  two,  between  the  Cape 
and  England,  the  lines  from  the  Cape  being 
extended  to  the  Eastern  ports  as  far  as  Delagoa 
Bay. 

While  on  this  subject,  I would  notice  the  great 
field  for  development  of  commerce  on  the  western 
coast,  which  would  be  opened  by  the  employment 
of  steamers  between  Table  Bay  and  the  Portuguese 
possessions.  'J  here  is  already  a line  of  steamers, 
subsidised,  I believe,  by  the  Portuguese  Govern- 
ment, and  managed  by  a Hull  Company,  between 
England  and  Ben  guela,  the  southernmost  port  on  the 
wc.st  coast  belonging  to  Portugal.*  There  is  already 
a growing  traffic,  which  affords  employment  to  a 
small  steamer  between  Cape  Town  and  Walwich 
Bay.  Much  more  miglit  be  done,  if  the  service 
were  more  regular,  and  carried  on  by  better 
steamers.  Even  with  the  present  amount  of 
traffic  it  is  probable  that  a line  on  this  coast  would 
find  ample  employment,  and  still  more,  should  a 
land  line  of  telegraph  be  carried  through  Damara- 
land  and  the  Portuguese  possessions  as  far  as  the 
Congo,  on  the  West  Coast. 

Telefjraph  Lines. — I cannot  here  do  more  than 
advert  briefly  to  the  increasing  facilities  for  com- 
merce afforded  by  the  development  of  telegraphs. 
The  ocean  cable  has  been  lately  completed  between 
Durban  and  Aden,  and  the  network  of  land  lines. 


Vide  Append  X G. 
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Las  now  extended  to  most  of  the  towns  and  larger 
villages  in  British  South  Africa. 

Railways. — As  regards  railways,  also,  I can  here 
nnly  briefly  state  a few  salient  points.  The  total 
lengtli  of  lines  at  present  open,  or  lilrely  to  be 
opened  in  the  course  of  the  next  few  months,  in 
the  Cape  Colony,  is  9o9  miles  of  Government  rail- 
ways, and  98  of  line  made  by  the  Copper  Mining 
Company.  The  lines  are  shown  on  all  the  modem 
ma]»s  of  the  colony,  and  extend  (1)  from  the  Cape 
Peninsula  to  Beaufort  West;  (2)  from  Port  Eliza- 
beth to  Graaf  Reinet,  with  one  branch  to  Graham s- 
town  and  another  to  Craddok ; (3)  from  East 
London  to  Queen’s  Town.  All  these  lines  are 
likely  to  receive  early  extension  from  their  present 
lorniini,  till  they  converge  and  reach  Kimberley 
and  the  Orange  Free  State,  and  till  Grahamstown 

connected  with  Port  Alfred  at  the  mouth  of  the 
Kowie. 

The  Xatal  lines  at  present  extend  no  further 
tlian  from  Durban  to  Pietermaritzberg,  with  short 
branches  parallel  to  the  coast;  one  running  north, 
the  other  south.  It  is  a question  locally  much 
discussed,  whether  the  Pietermaritzberg  line  shall 
be  extended  in  the  direction  of  Ladysmith  and 
ITarrismith,  or  of  Newcastle.  The  total  length  of 
rail  completed  in  Natal  is  105  miles. 

I understand  there  is  a project  for  a line  in 
Miiitinuation  of  that  from  Durban  to  the  Tugela, 
wliich  shall  ascend  to  the  east  of  Zululand, 
tlirongh  the  country  under  Mr.  John  Dunn’s 
' hioftainship,  so  as  to  tap  the  coal-fields  in  that 
dirpction. 

A line  from  Delagoa  Bay  to  the  Transvaal  is  of 
tiH-  utmost  political  and  commercial  importance, 
:iiid  is  not  likely  to  be  delayed  long  after  order  is 
i pxtorcd  in  the  Transvaal.  I believe  that  the  ex- 
t iidonof  the  railway  system  is  one  of  the  most 
T - )"<  nt  factors  in  pi’omoting  the  peaceful  develop- 
;u‘-nt  of  all  South  Africa.  The  Cape  lines  hitherto 
’srid*-  are  paying  well,  and  will,  when  extended  to 
''■‘'"fi'idey,^  enormously  increase  the  commercial 
'.'i<  iht i('s  of  tlie  country,  without  imposing  any 
t . \ ' >:i  its  finances. 

In  fheso  brief  remarks,  I have  endeavoured  to 
L'i'.  !•  1')  the  imlustrial  classes  of  these  islands, 
thn.iii,'li  f]>e  widely  circulated  Journal  of  the 

I -ii-ty  of  Art.s,  some  faint  idea  of  the  industrial 
: ‘ p mrecs  of  tlie  groat  country  where  I have  lately 
'oj'iunird.  It  is  a country  with  a history,  but  a 
; i-f'.ry  confined  to  tlici  deeds  of  men,  our  kinsmen 
.u  l.lood,  and  almost  of  our  own  times.  Many 
thpns.'ind  y(>ars  must  have  elapsed  since  the  South 
Atriean  continent  took  its  present  shape;  the  great 
^ Hsin  of  the  Omnge  River  and  its  tributaries,  with 
t;e  ir  diamond  fi(>lda  and  gold  fields,  their  deserts, 
end  their  fertile^  jiasturos;  the  rock-bound  coast; 

grf>at  Tuounfain  ranges,  which  rise  to  the 
I >r.'!k<'nsbnrg  jx'aks,  all  were,  probably,  thousands 
' f } ( ;irs  ago,  as  they  are  now,  in  outline  and 
'binat".  in  clothing  of  jjlant  and  tree,  and  in 
Ml-  v.  ild  animals  which  abounded  within  living 
M'  !ie  iy;  th('r<>  is  no  evidence  of  much  change 
'.n  natnial  form  or  feature  for  forty  or  fifty 
'‘!iturh-s  before  Europeans  came  to  colonise, 
b it  liisfory  tlicre  is  none  of  South  Africa — save 
' aguf' traditions,  or  such  records  of  pre-historic 
man  as  bono  raves  .and  gravel  beds  may  yield — 
till  w.'  come  down  to  the  days  when  the  bold 
se.amrn  o;  Portugal  planled  the  cross  on  each 


great  promontory  as  they  weathered  it,  and 
marked  the  road  by  which  English,  Dutch,  and 
French  traders  might  follow  them  to  and  from  the 
Indies. 

The  country  has,  however,  a great  history  before 
it,  but  it  is  a history  yet  to  be  made  by  the  men  of 
European  lineage,  who  have  chosen  it  as  their  home. 
As  the  traveller  passes  over  league  after  league  of 
almost  uninhabited  country,  and  marks  the  fertility 
of  the  soil,  the  genial  climate,  the  facihty  of 
access,  and  the  ease  with  which  all  the  real  wants 
of  civihsed  European  life  can  be  supplied,  the 
questions  force  themselves  on  him,  how  long  is  this 
land,  so  favoured  by  Nature,  to  remain  so  thinly 
inhabited  by  civilised  man,  the  heritage  of  wild 
animals,  or  the  abode  of  a barbarism  which  de- 
grades mankind  almost  to  the  level  of  the  beasts 
that  perish  ? 

And  then  it  was  impossible  not  to  think  of  the 
thousands  of  civilised,  industrious,  law-abiding 
men  and  women,  who,  in  our  northern  over- 
populated  country,  are  wearing  out  their  lives  in 
a ceaseless  struggle  for  a bare  existence.  It  was 
difficult  to  resist  the  conviction  that  there,  in 
South  Africa,  was  ample  room  for  myriads  and 
myriads  of  such  men  to  find  the  means  of  living, 
and  ('f  rising  to  comfort  and  independence,  which 
are  daily  becoming  more  difficult  of  attainment 
within  the  narrow  limits  of  our  own  land. 

But  for  such  men  as  I have  described,  who  may 
resolve  to  make  South  Africa  their  home,  there  is, 
I believe,  a higher  destiny  than  merely  to  live,  or 
even  than  helping  to  form  a nation. 

Thinly  scattered  throughout  the  whole  region 
are  tribes  of  various  native  races,  one  of  whose 
peculiarities  seems  to  be  that  they  have  never 
settled,  never  had  a resting-place,  in  any  country 
which,  for  many  generations  together,  they  could 
call  their  own.  They  have  no  history,  save  the 
memory  of  endless  migrations,  pursuing  or  being 
pursued ; as  conquerors  and  exterminators,  or  as 
the  victims  of  conquest  and  extermination.  The 
oldest  or  most  intelligent  can  but  repeat  the  same 
dreary  memories  of  how  they  came  from  afar — 
from  the  northward — from  regions  where  thej^ 
were  a greater,  more  civilised,  and  happier  people 
than  they  are  now ; how,  driven  on  by  other 
hostile  tribes,  they  sometimes  rested  for  a few 
generations  in  the  same  region,  and,  under  chiefs 
of  superior  courage  and  sagacity,  conquered, 
slaughtered,  drove  out,  or  absorbed  surrounding 
clans,  only  to  be  in  their  own  turn  conquered, 
slaughtered,  or  absorbed  by  some  yet  stronger  and 
more  numerous  savages  ; or  driven  out  of  their 
temporary  homes,  to  resume  the  ceaseless  wander- 
ings of  thousands  of  years  past. 

Yet  are  they  a people  of  excellent,  physical,  and 
intellectual  qualities,  many  of  them  far  superior  to 
the  negroes  of  Central  Africa,  and  all  bearing  more 
or  less  traces  of  having  been  gradually  degraded 
from  a state  of  higher  civilisation  and  more  com- 
plete humanity.  They  are  capable  of  receiving 
and  adopting  all  that  we  can  give  them  of  the 
arts  of  peace,  the  means  of  civilisation,  and  those 
great  truths  which  are  the  secrets  of  national 
and  individual  happiness  here  on  earth,  and  the 
only  sure  lights  in  the  darkness  and  mystery  of 
future  existence.  I have  known  men  of  these 
native  races,  endowed  with  natural  capabilities 
in  no  way  inferior  to  the  average  of  those 
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who  make  their  mark  in  intellectual  or  political 
careers  even  amongst  ourselves.  These  are 
their  capabilities.  What  is  needed  for  their 
development  ? Nothing,  I believe,  but  settled 
order  and  government— of  our  modern  European 
civilised  type — a Government  that  can  frame 
laws,  and  enforce  them,  which  can  defend 
life  and  property,  and  enable  its  citizens,  as  long 
as  they  obey  the  law,  to  prosper  and  advance  in 
civilisation  and  happiness,  each  according  to  his 
own  individual  qualities. 

Such  Governments  already  exist  in  South  Africa. 
I have  nowhere  seen  a Government  which  repro- 
duced as  fully  and  accurately  as  that  of  the  Cape 
■Colony,  the  conditions  and  possibilities  of  social 
and  political  life,  which  we  so  value  here  in  England. 
Such  Government  is  possible  under  the  English 
Flag,  in  every  one  of  the  South  African  States 
\vithout  exception  ; and  under  such  Government 
the  son  of  toil  from  this  country  may  live  and 
prosper,  in  amity  with  his  fellow-subjects  of  every 
race  ; and  in  such  Government  all  may  have  their 
due  share,  as  subjects  of  the  British  Crown. 

There  was  a time,  so  historians  tell  us,  when 
remote  Arj-an  ancestors  of  our  own  swarmed  forth 
from  Central  Asia,  some  towards  India,  others 
towards  Europe,  north  and  south,  to  occupy  the 
waste  places  of  the  earth,  and  to  become  in  the 
course  of  long  ages  the  parents  of  great  and 
civilised  nations.  A swarming  of  the  same  kind  set 
in,  generations  ago,  from  our  own  land,  and  has 
gone  on  increasing  till  America  and  Australia 
recognise  Northern  Europe  as  the  parent  of 
populous  and  growing  nations  which  had  no 
existence  when  the  Cape  of  Storms  was  first 
doubled.  South  Africa  is  later  in  the  field  as  a home 
for  emigrants,  but  with  capabilities  to  receive  the 
superabundant  myriads  of  Europe  for  many  genera- 
*tions  to  come. 

The  native  races,  which  have  so  long  been  re- 
garded as  insuperable  obstacles  to  the  progress  of 


the  country,  will,  I feel  assured,  at  no  distant 
period,  be  acknowledged  as  valuable  elements  in 
South  African  nationalities ; for,  in  South  Africa, 

I believe,  the  Government  is  ever  anxious  to  act 
in  accordance  with  the  great  truth  which  English- 
men have  never  been  slow  to  recognise — that  our 
duty  with  regard  to  races,  inferior  to  our  own 
in  civilisation  and  power,  is  to  do  to  them  as 
we  would  have  our  Government  do  to  us — to 
rule  and  protect  them ; to  teach,  to  guide,  and 
elevate  them ; and  not  to  enslave  or  exterminate 
them. 

APPENDIX  A. 

Meteorology. 

The  best  account  of  any  South  African  climate  I have 
seen  will  be  found  in  a full  and  comparatively  late,  as 
well  as  most  interesting,  chapter  on  the  Natal  climate, 
at  pp.  59  and  105  of  “Brook’s  Natal,”  edited  by  Dr, 
Mann,  and  in  the  chapter  on  climate  in  “Mann’s  Colony 
of  Natal,”  pp.  47  and  69.  It  is  much  to  be  desired  that 
similar  papers  were  procurable,  giving  a scientific 
account  of  the  climate  of  the  other  natural  divisions  of 
South  Africa. 

Much  information  on  the  climate  and  meteorology  of 
South  Africa  will  be  found  in  Silver’s  “ South  Africa,” 
3rd  edition,  pp.  195  and  215  to  357  (Basutoland) ; for 
Natal,  pp,  411  and  416  ; for  Orange  Free  State  and 
Bloemfontein,  p.  457  ; also  in  the  Cape  Directory  for 
1880,  p.  51  and  p.  444  (on  Natal),  and  p.  474  (on 
Transvaal) ; also  in  the  “ Emigrant’s  Guide,”  p.  79.* 

The  paper  referred  to  in  the  following  extract  from 
the  Colonies  and  India  for  December  11th,  1880,  will 
probably  be  found  to  contain  much  that  is  needed  in 
drawing  up  a good  sketch  of  the  climate  of  the  Cape 
Colony  : — 

“ The  Kainfall  in  South  Africa. — At  the  opening 
meeting  of  the  present  session  of  the  Meteorological 
Society,  held  on  the  17th  ult.,  at  the  Institution  of  Civil 

* But  there  are  so  many  variations  in  different  provinces  as 
regards  aU  that  relates  to  climate  and  meteorology  that  no  general 
sketch  can  do  justice  to  the  subjects. 


Abstract  of  Wf.athee  Charts  frox  December,  1876,  to  December,  1877. — Grahamstown,  South  Africa, 
Height  above  the  Sea  Level  about  1,790  feet. 
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89 

66 

63 

52 
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14 
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28-10 

27-70 
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61-9 

90 

71 

65 

55 

2 

15 
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27-65 

27-97 
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87 

65 

61 

43 
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9 
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27-60 

27-95 

May  
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78 
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54 
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65  2 
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82 

57 

56 

41 
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1 

no  record 
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27-95 

28-22 

August 

67-7 

52-3 

80 

63 

60 

41 

none 

1 
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21-62 

28-10 

28.36 
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September 

69-2 

47-4 

92 

60 

56 

40 

2 

4 

114 

28-68 

27-78 

28-23 

1-231 

October 

75-6 

.54-0 

97 

71 

61 

44 

3 

9 

105 

28-46 

27-72 

28-08 

3-059 

November 

73-8 

57  4 

88 

66 

58 

48 

none 

9 

110 

28-48 

27-76 

28-12 

1-213 

December 

81-3 

1 60-1 

99 

68 

64 

51 

6 

18 

119 

28-40 

27-70 

28-05 
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H 

yot*s.—*  On  the  6th,  7th,  and  8th  of  July,  there  -were  no  readings,  l^o  observation  of  the  maximum  and  minimum  thermometer 
"between  the  1st  and  8th  .September  (inclusive).  Observations  during  September,  October,  November,  and  December  were  taken  at 
Oatiamd*,  which  is  about  1,850  feet  above  the  sea  level. 
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OF  WZATHEB  ChAETS  EEOM  JaNTJAEY  TO  DECEMBER,  1878. — GrBAHAMBTOWN,  SoUTH  AeEICA. 
Height  above  the  Sea  Level  about  1,790  Feet. 
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28-47 
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28- 12 
27-99 
27-98 

27- 96 

28- 16 
28-10 
27-61 
27-92 
27-85 


28-14 

28-17 

28-69 

28-35 

28-28 

28-33 

28-26 

28-44 

28-35 

28-05 

28-40 

28-13 


0- 43 
2-44 
2-55 

1- 44 
1-02 
1-47 
1-01 

1- 99 

2- 76 

0- 58 
2-72 
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20-22 


■^c  rs— 2tTr.  Gr.  J.  Symons,  F.K.S.,  president,  in 
a paper  was  read  by  Mr.  John  Gr.  Gamble, 
on  The  FainfaE  in  Sontb  Africa.”  The 
>r  gives  tbe  montbly  totals  of  rainfall  from 
■rations  for  tbe  thirteen  months,  December,  1878, 
■cemlfer,  1879,  and  also  the  monthly  means  from 
; at  ions  in  South  Africa  from  which  a record  of 
-e:irs  or  upwards  could  be  obtained.  It  is  shown 
: Cape  Penins-ula,  the  South-West,  and  the  West 

t ha^'e  winter  rains  with  a dry  summer,  character- 
■ -t  what  is  called  the  sub-tropical  region,  the  rains 
:.x  with  tbe  north  -wind  or  anti-trade;  while 
1,  -iliwal  Xorth,  and,  in  a less  degree,  Queens- 
, -.avr-  the  tropical  features  of  a wet  summer  and  a 
i;Fo  r.  On  the  South  Coast  the  rainfall  appears  to 
r,  o^ually  distributed  throughout  the  year,  though 
■ r-a  ms  t'  i 1)0  an  October  maximum  at  Port  Eliza- 
a:.'l  I It<;  nliage.  In  the  Central  and  Northern  Karoo 
vhiiiuu  of  the  very  scanty  rainfall  occurs  in 
.ry  and  ]\rrtrch.  These  rains  generally  fall  in 
']■  O't'  ‘r:a>,  each  storm  seems  to  come  from  a 
: rh.  'lirectiou;  but  it  is  a more  or  less  well  ascer- 
i :.i'  r that  those  rains  do  not  fall  up  country  until 
have  set  it  on  the  south  and  south- 
'■  urts.  In  the  south-east  of  the  colony  the 
iri'  U towards  tropical  features  may  be  noticed,  both 
. .n.'!'  .WM  and  King  Williamstown  showing  a -winter 
main  in  June.” 

r from  2,  Gar-dlle-avenue,  Eathgar,  Dublin, 
15rh,  ISSO.  Mr.  Charles  G.  Napier,  who 
nn.ch  auentiun  to  the  meteorology  of  Grahams- 

‘-I  s-.nd  vou  enclo.sed  the  abstract  of  the  weather 
- hart-  for  < trahamsto-wn,  1878;  you  will  see  on  com- 
pan-  ■r^tiiar  they  do  not  very  much  differ  from  those 
^ - I have  also  a dip  out  from  one  of  the 

' rr.ihaan-.t'*wu  papers,  by  which  it  appears  there  fell 
C:wp_-  m is7.',  21-60  inches  of  rain,  and  in  1876,  26'81 

iTi'h'  of  rain. 

“P-?- — The  weather  charts  for  1878  were  kept  by  Mr. 
i-;iA  Cpmuai,  formerly  my  clerk.  I think  he  is  still 
in  (Trahamstowu,  and  has  more  Information  on  the 
VI'  jeet.  a-  also  have  I.  Tliey  kept,  and  I believe  still 
k-ep.  wearhtT  charts  in  the  Albany  Hospital,  Grahams- 
towm  ifr.  .John  E.  Da\-is,  the  superintendent,  used  to 
ktvn  them.” 


Dee- 


APPENDIX  B. 

P-UBLic  Income  and  Expenditure. 

As  regards  the  Cape  Colony  and  Natal,  it  is  difficult 
to  condense  the  abundant  information  contained  iu  Blue- 
books  better  than  is  done  in  the  Directories  for  each 
colony,  referred  to  in  the  lecture. 

The  foUo-wing  information  regarding  the  Transvaal 
has  not,  I believe,  as  yet,  been  published  in  this- 
country : — 

Transvaal  Finances. 

The  annexed  extracts  from  the  Transvaal  Government 
Gazette,  of  the  6th  December,  give  the  latest  informa- 
tion regarding  the  financial  position  of  that  territory, 
as  contained  in  the  financial  statement  for  1880-1,  laid 
before  the  House  of  Assembly,  Pretoria,  on  the  30th 
November,  1880,  by  Mr.  C.  E.  Stafford  Steele,  Finan- 
cial Commissioner  and  Acting  Colonial  Secretary.  It 
wiU  he  seen  that  from  £70,000,  which  was  considered 
a high  estimate,  after  the  annexation,  the  revenue  has- 
risen  to  £160,000,  chiefly  o-wing  to  the  better  realisation 
of  the  old  taxes.  No  new  taxes  have  been  imposed. 
Some  objectionable  imposts,  such  as  the  war  tax,  have 
been  remitted,  and  something  has  been  done  to  reduce 
debt. 

Extracts. 

“The revenue estimatedf or  1880  was  £lo9,6o8,  and  the 
expenditure  £153,751,  lea-Ting  an  anticipated  surplus  of 
£5,907.  The  amounts  for  next  year  are  £172,300  and 
£164,234  respectively,  which  would  ^ve  a surplus  of 
£8,066. 

‘ ‘ Tumiu  g to  the  statement  for  revenue  it  -wdLl  he  found: 
that  the  total  for  the  year  1879  was  hut  £93,408, 
whereas  during  only  three  quarters  of  the  current  year- 
£133,394  have  been  received  into  the  Treasury  against 
the  twelve  months’  estimate  of  £159, 658.  The  expendi- 
ture statement  shows  that  £108,574  have  been  spent  up 
to  the  end  of  September  against  the  year’s  sanctioned 
expenditure  of  £153,751. 

“ Takiagthe  income  and  disbursements  of  the  nine- 
months  ending  September,  as  compared  -with  three- 
quarters  of  the  sums  provided  for  on  the  estimates,  an 
.increase  of  revenue jwiUJbe  found  aniounting  to  £13,651 
and  a decrease  of  expenditure  of  £6,  740. 

‘ ‘ Whether  the  results  on  the  expiration  of  the  remain- 
ing quarter  of  the  year  -will  prove  proportiona^y  as 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  February  11,  1881 


215 


favourable  as  the  foregoing'  is  a question  which,  in  a 
measure,  depends  on  the  outcome  of  the  visit  of  the 
Honourable  the  Secretary  for  Native  Affairs  to  the 
districts  of  Waterberg  and  Zoutpansberg.  The  collec- 
tion of  the  native  hut  tax  was  undertaken  at  a late 
date,  and  a large  amount  woidd  seem  to  be  still  due 
from  the  natives  in  those  portions  of  the  Province 
specified.  Should,  however,  the  collections  this  year 
faU  short  of  the  sum  estimated,  I have  every  hope  that 
our  finances  will,  nevertheless,  be  foimd  to  have  attained 
a fair  equilibrium.  The  forecasts  under  other  heads 
have  proved  to  have  been  so  moderate,  that  unless  any 
extraordinary  liabilities  be  incurred  during  the  remain- 
ing portion  of  the  year,  I think  we  may  be  fairly 
assured  of  such  a result. 

“Political  questions  have,  no  doubt,  in  a measure  af- 
fected the  revenue.  The  whole  of  one  district  (Bloemhof) 
and  portions  of  two  others  (Marico  and  Potchefstroom) 
fall  within  what  is  known  as  the  Keate  Award  Line, 
and  pending  the  final  settlement  of  the  matters  at  issue, 
the  payment  of  taxes  has  not  been  enforced  within  those 
arrears.  It  is  not  surprising,  therefore,  that  the  Goven- 
ment  dues,  paid  in  the  Bloemhof  district,  do  not  exceed 
£260. 

“ Then,  again,  the  Boer  agitators  are  responsible  for 
some  portion  of  the  revenue  not  finding  its  way  into 
the  Treasury.  Besides  those  who  refrain  from  paying, 
in  order  to  mark  their  hostility  to  the  Government,  there 
are  many  who  would  willingly  pay,  but  do  not  merely 
from  a lack  of  moral  courage.  These  latter  fear  to 
come  forward,  but  yield  to  their  terror  of  the  opinions 
of  the  more  violent  members  of  their  community. 

‘ ‘ I have  still  to  show  why  a larger  sum  is  anticipated 
for  collection  under  quitrent  in  1881  than  that  estimated 
for  in  1880,  more  especially  as  it  has  just  been  proved 
that  only  a little  more  than  half  the  estimated  receipts 
for  1 880  were  collected  from  this  source.  In  respect  of 
this  I would  state  that  the  returns  of  the  Landdrosts 
were  set  aside  as  not  being  sufficiently  trustworthy,  and 
that,  in  framing  this  estimate,  the  conclusions  arrived  at 
have  been  based  on  statistics  regarding  landed  pro- 
perties obtained  from  the  office  of  the  Registrar  of  Deeds. 
The  information  so  acquired  can,  I think,  be  accepted 
as  reliable. 

‘ ‘ A few  remarks  are  necessary  regarding  the  railway 
tax.  The  receipts  during  1880  from  this  source  (both 
current  and  arrear)  up  to  the  end  of  September  came  to 
£18,500.  The  amount  collected  during  the  whole  of 
1879  was  but  £9,496. 

‘ ‘ In  the  early  part  of  this  year  it  was  ascertained  that 
the  present  rate  was  unnecessarily  high  for  the  attain- 
ment of  the  special  object  for  which  this  tax  was 
imposed.  Its  reduction  was,  therefore,  determined 
upon,  and  a Bill  providing  for  this  has  recently  passed 
through  its  third  reading  in  this  House.  It  may  be  as 
well  to  point  out  that  Government  caimot  aff  ord  to  remit 
taxation,  and  the  redtiction  would  not  have  been  made 
had  Government  felt  itself  justified  in  applying  the 
proceeds  of  this  tax  to  other  purposes  than  those  for 
which  it  was  created.  The  charges  against  the  proceeds 
of  the  railway  tax  have  hitherto  been  swollen  by 
survey  expenses,  payment  of  claims  on  material  lying 
in  Holland,  law  charges,  and  by  other  miscellaneous 
items  of  expenditure  connected  with  Mr.  Burgers’ 
scheme,  which  are  not  likely  to  be  incurred  again. 
There  is  every  reason  to  believe,  therefore,  that,  for  the 
future,  it  will  be  pos.sible  to  devote  the  receipts  from 
this  tax  solely  to  the  payment  of  the  interest  on  the 
debt,  and  to  the  liquidation  of  the  principal.  For  this 
purpose  £7,000  are  required  annually,  and  this  represents 
the  sum  for  collection  placed  on  the  estimates  for  the 
coming  year.  I should  mention  that  the  new  law  wiU 
provide  for  a possible  income  of  about  £8,000.  There 
are,  moreover,  large  outstanding  balances  still  due  under 
this  head  of  revenue,  as  also  the  value  of  material  sold, 
to  credit  to  the  railway  account. 

“ With  regard  to  the  natiye  hut  tax,  the  amount  to 


be  derived  from  this  branch  of  the  revenue  continues  to^ 
be  a subject  of  speculation.  The  collections  were  not 
undertaken  much  before  the  month  of  May,  and  by  the 
end  of  September,  £13,225  had  been  paid  into  the 
Treasury,  a further  sum  of  £7,000  being  in  transit  at 
the  time.  The  Hon.  the  Secretary  for  Native  Affairs  is 
personally  superintending  the  working  of  the  law. 
The  three  most  populous  districts  have  yet  to  con- 
tribute their  quota  to  the  revenue ; it  is  possible, 
therefore,  that  the  anticipations  in  respect  of  this  tax 
may  yet  be  realised  before  the  end  of  the  year.  It  has 
to  be  borne  in  mind,  however,  that  the  officials  en- 
trusted with  the  duty  of  levying  this  tax  are  new  to 
the  work,  and,  moreover,  that  their  knowledge  of  the 
coimtry  has  been  necessarily  limited,  owing  to  the 
native  disturbances,  now  happily  at  an  end.  This 
ignorance  of  the  country  is  no  doubt  taken  advantage 
of,  and  many  evade  paying  who  will  not  so  easily 
escape  next  year,  when  the  native  commissioners  and 
others  become  better  acquainted  with  the  nature  and 
scope  of  their  duties.  Thus,  in  the  absence  of  any 
apprehension  as  to  the  soundness  of  the  estimate 
framed  for  the  current  year,  viz.,  £35,000,  it  has  been 
considered  safe  to  place  an  additional  £5,000  to  this  sum 
for  the  estimates  of  1881. 

“ Duties  generally  are  expected  to  yield  a much  larger 
revenue  to  that  hitherto  obtained.  In  1879,  the  duties 
(inclusive  of  import)  came  to  £54,652.  For  1880,  they 
were  estimated  at  £53,103,  but  at  the  end  of  last 
quarter  they  had  already  reached  the  sum  of  £57,922. 

The  amoimt  placed  on  the  estimates  for  next  year  is 
£71,670. 

“ The  princij)al  heads  under  which  such  a large  in- 
crease is  anticipated  are  import  duty,  transfer  dues, 
licenses  and  revenue  stamps. 

“ On  referring  to  the  revenue  statements  placed  on  the 
table,  it  will  be  seen  that  from  import  duty  an  increase 
is  expected  of  £3,850,  as  compared  with  the  sum  esti- 
mated for  1880.  In  1879,  £19,252  were  received ; 
during  nine  months  of  this  year  a smn  of  £17,791  was. 
collected,  and  for  1881,  £22,120  have  been  placed  on  the 
estimates.  The  unsatisfactory  working,  and  also  the 
somewhat  unfair  incidence  of  this  tax  has  not  been  lost 
sight  of.  It  is  hoped  that  the  approaching  settle- 
ment of  the  Keate  Award  question  will  enable  Govern- 
ment to  adopt  measures  for  the  prevention  and  detection 
of  what  may  be  termed  the  smuggling  which,  there  is 
ample  evidence  to  prove,  is  carried  on  in  the  south- 
western districts.  The  steps  to  be  taken  for  the  better 
application  of  the  law  in  other  districts  is  a matter 
which  is  at  the  present  moment  under  the  consideration 
of  Government.  Fewer  evasions  of  the  law  are  expected, 
and  it  is  anticipated  that  the  continued  prosperity  of  the 
country  will  fully  justify  thisjf orcast  made  of  the  receipts 
from  ‘customs.’ 

“Coming  now  to  ‘Duties  other  than  Import,’  the 
chief  items  calling  for  remark  are  transfer  dues,  licenses 
and  revenue  stamps. 

“ First,  to  take  transfer  dues  : — 

‘ ‘ The  estimated  amount  for  the  current  year  is  £ 1 0 , 0 0 0 ; 
the  receipts  up  to  the  end  of  September  exceeded,  how- 
ever, that  sum  by  £2,280.  For  1881,  £16,000  have 
been  placed  on  the  estimates.  The  expectations  in 
respect  of  this  increase  are  based  on  more  extensive  sales 
of  land  being  anticipated,  and  on  the  coming  into  opera- 
tion of  the  new  law — XI,  1880.  Under  the  provisions 
of  this  law,  it  is  competent  for  the  Receiver  of  Transfer 
Duty  to  cause  a valuation  of  property  to  be  made  when 
the  price  under  wMch  it  is  alleged  to  change  hands 
appears  inadequate. 

“ Licenses. — In  1879,  £8,786  were  received  under  this 
head.  For  the  current  year,  £9,125  were  estimated; 
the  receipts  are  about  £1,400  in  excess  of  this  already. 
For  1881,  £12,000  have  been  placed  on  the  estimates, 
and  there  is  every  reason  to  believe  this  sum  wiU  be 
realised. 

Revenue  Stamps. — The  extension  of  the  principle  of 
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. i.llf  cting  certain  items  of  revenue  by  means  of  stamps 
:i  i-i  Won  attended  by  beneficial  results.  In  1879,  a sum 
of  £13,1)7  was  collected  in  tins  form;  during  nine 
;;i-.iiths  of  this  year  £13,747  were  collected.  The  some- 
what large  increase  for  ISSI  is  anticipated  partly  on  the 
.imds  stated  in  connection  with  transfer  dues,  and 
’ '.rtly  in  consequence  of  measures  having  been  intro- 
..  i.  cd  in  this  House  providing  for  fees  being  levied  in 
I rtain  cases,  notably  under  the  Insolvency  Law. 

• • I 'ndcr  ‘ other  receipts  ’ are  comprised  certain  items 

h amounted,  in  1879,  to  £7,601.  During  the 
•ill' c-cpiarters  of  the  current  year  they  amounted  to 
*.  A sum  of  £9,250  has  been  estimated  for  1881. 

Ti;  • excess,  dining  1880,  as  compared  with  the  figures 
: :•  ls70,  is  due  partly  to  increase  sales  of  Grovemment 
; ’■  'jvrty,  and  partly  to  the  fact  that  the  receipts  of  the 
r Icgnijih  Department  are  included  under  this  main 
:td.  The  line  ha\dng  been  opened  only  during  the 

■ :‘tcr  ]>art  of  last  year,  the  receipts  for  1880  are 
; aurally  considerably  greater  than  those  for  1879. 

! r-q.ortionately,  however,  the  receipts  do  not  compare 
: iK.urably,  and  there  would  appear  to  be  a falling  off 
hi  the  work  wliich  is  not  confined  to  a reduction  in  the 
7.  nnber  of  Government  messages.  The  revenue  from 
T ii'i  department,  for  1881,  has,  consequently,  been 
•. -ti  mated  at  a sum  representing  nearly  the  receipts  of 
ti.c  current  year. 

• ‘ The  total  revenue  to  be  derived  under  all  sources, 
luring  1881,  has  thus  been  shown  at  £172,300,  from 
wl.i.  li  an  estimated  expenditure  of  £164,234  Is.  6d.  has 

■ I be  met. 

“ (Ju  referring  to  the  statement,  it  will  be  found  that 
'.  be  disbursements  for  1881  are  expected  to  exceed  those 
' t tlie  year  now  drawing  to  a close  by  £10,482.  Ac- 

■ rding  to  the  analysis  of  the  expendiWe  given  in  the 
•'•■itemcut,  there  is  an  excess  in  the  cost  of  establish- 
i;c  iits  of  .£14,436.  This  large  excess  is,  however,  not 
n c.l,  as  I will  proceed  to  explain.  It  will  be  noticed 
■:}:  a the  cla.s.sification  of  the  expenditure  for  1881  differs 
ura-rially  from  that  adopted  in  last  year’s  printed  esti- 

■ . a-  '1  his  modification  in  the  form  of  the  estimates 
’ 1'  hr  on  followed  in  accordance  with  the  wishes  of  the 
Ibu’iit  Honourable  the  Secretary  of  State,  conveyed  by 
i.:-.  do"patcli  Xo.  33  of  June  last.  In  the  carrying 
".It  f.f  tlic.se  changes,  large  amounts,  formerly 
.-q-j)caring  under  the  separate  heads  of  aborigines, 

I 'lonial  (If'fence,  forests,  &c.,  are  now  embodied  under 

I .-'fahli.slinieuts.’  The  charges  appearing  under  those 
h*  id-,  in  tliis  year’s  estimates  represent  solely  expendi- 
furr;  on  .services  exclusive  of  establishments.  A no 
b ss  .Slim  tlian  .£10,800  of  the  apparent  increase  is 

■ unply  duo  to  tliis  alteration  in  the  mode  of  classifica- 

d’o  the  revision  of  establishments,  and  of  the 
I .it«  s of  salary,  an  increase  accrues  on  last  year’s 
('fimates  of  .£3,600.  This  sum  is  arrived  at  after 
'!•  ducting  the  saving  effected  in  certain  departments 
< ons/  fjucnt  on  such  revision. 

I Ids  .Hclicmo,  to  which  the  Secretary  of  State  has 
I 'i:’(  (1  Ids  apjiroval,  allows  of  a permanent  increase  in 
7 ilary  to  t<;n  officers  of  the  Government,  and  it  further 
j i-' .,1,  s for  additions  on  the  incremental  principle  to 
: '■alarics  of  twenty-two  other  officers. 

I be  sums  oxj^ended  in  1879  on  pensions  and  grants 
..’icuntcd  to  £1,673  lls.  lid.  ; for  the  current  year,  an 
. M''  '>'bturc  under  this  head  of  £1,430  was  estimated 
r . tlic  amount  entered  for  1881,  is  £2,150,  of  which 
i l ,U  )0  only  is  foreseen.  The  following  are  the  names 
"t  rrripicnts  of  pensions,  now  appearing  on  the  esti- 
mates f,.r  the  fir.st  time:— Sir  Theophilus  Shepstone 
ate  Administrator)  ; 1>.  J. van  Stadcu  (late  Landdrost)  ; 
Mr.s.  Hamilton  (widow  of  Captain  Hamilton);  and 
(-aptam  rncton.  ^ 

f I,,  ft  ,;rc._Tho  apparent  decrease  in  expendi- 

;ure  under  thus  lio.ad,  n.s  compared  with  the  actuals  for 
Hm  rurrent  year,  is  not  real.  The  charges  on  account 
"t  coiMuial  (I,.fonre  during  the  coming  year  will  be  far 
in  fX'oss  of  tlioso  which  the  Province  has  hitherto  been 


called  upon  to  meet.  Under  the  head  of  ‘ Establi.sb  - 
ments,’  it  will  be  found  that  an  outlay  of  £6,805  has 
been  provided,  on  account  of  a force  consisting  of  (73) 
seventy-three  mounted  men  (officers  included)  and  of 
(186)  one  hundred  and  eighty-six  foot  police.  The 
amount  sho-wn  under  ‘ Colonial  Defence  ’ in  the  state- 
ment represents  the  cost  of  ration,  equipment,  &c.,  and 
the  value  of  the  contribution  payable  to  the  Imperial 
Government  for  the  maintenance  of  the  mounted 
infantry.  The  scheme  for  which  provision  was  made 
on  the  estimates  for  1880  was  purely  a tentative  one. 

Fuhlic  Works. — Under  this  head  a sum  of  £9,810 
appears  on  the  estimates  for  1880,  of  which  only  about 
one-half  was  expended  up  to  September.  I should 
state,  however,  that  over  £7,000  has  been  spent  to  date, 
and  that  the  Surveyor -General  reports  work  on  hand 
on  which  a further  outlay  is  involved  of  £2,500.  In 
connection  with  these  works,  material  of  the  value  of 
about  £500  has  been  used  which  does  not  show  in  the 
accounts.  This  sum  represents  the  value  of  material 
prepared  for  building  purposes  by  convicts. 

“ As  it  is  a somewhat  common  complaint  that,  although 
the  public  are  called  upon  to  pay  road -tax,  the  road  s 
are  rarely  repaired,  I would  mention  that  the  receipts 
from  road-tax  (current  and  arrear)  during  the  three 
quarters  of  this  year  were  but  £627,  whereas  the  ex- 
penditure on  roads  and  bridges  is  expected  to  reach  the 
sum  of  £1,400,  of  which  £800  have  already  been  spent. 

“The  necessity  for  public  works  on  a large  scale  being 
undertaken  is  fully  recognised;  the  current  revenue 
could  not,  however,  stand  the  additional  strain  w'hich 
would  be  brought  to  bear  on  it  by  any  extraordinary 
works  being  taken  in  hand.  The  reduction  of  the 
expenditure  below  the  limit  exhibited  in  these  estimates 
does  not  seem  feasible ; special  measures  wiU  therefore 
have  to  be  taken  to  admit  of  works  on  a large  scale 
being  carried  out.  Whether  it  would  be  desirable  to 
add  to  the  burdens  of  the  Province  by  borro-wing 
capital  for  the  construction  of  unproductive  works  is  a 
matter  which,  I think,  is  open  to  question.  It  is 
certainly  true  that  the  annual  rent  for  Government 
buildings  in  Pretoria  alone  represents  a capital  of 
£15,500,  raised  at  6 per  cent.  But  I am  afraid  we 
should  not  obtain  the  accommodation  we  now  have  by 
expending  that  sum  on  new  buildings. 

“As  regards  the  present  debt  of  the  Pro-vince,  and 
judging  by  the  charges  annually  payable  on  it,  we 
find  that  in  1880  (I -7th)  one-seventh  of  the  revenue 
was  devoted  to  meet  the  charges  payable  on  account  of 
interest,  and  in  part  liquidation  of  the  principal.  For 
1881,  the  charge  will  be  about  (2-15ths)  two-fifteenths 
of  the  estimated  revenue,  or  about  2s.  7d.  in  the  £ ; 
the  fact  must,  however,  be  carefully  borne  in  mind  that 
the  present  debt  is  not  a perpetual  charge  on  the 
revenue,  for,  as  will  be  seen  from  the  statement  w^hich 
has  been  placed  on  the  table,  the  principal  is  gradually 
becoming  reduced.  As  an  instance  I would  point  out 
that  of  the  two  funded  debts  one  (£63,000)  should  be 
extinct  in  1893,  and  the  other  (£93,833)  in  1902. 

“Lest  in  making  these  remarks  I be  misunderstood,  I 
would  at  once  state  that  there  is  ample  e'vddence  of  a 
marked  financial  improvement  having  set  in,  and  I think 
we  may  depend  upon  even  greater  progress  in  the  future. 
In  support  of  this  I would  mention  that  whereas  our 
overdraft,  both  at  the  Crown  agents  and  at  the  Standard 
Bank,  amounted  on  the  1st  January  to  £163,496  ; at  the 
present  moment  it  is  only  £140,900.  In  reference  to 
this  improvement  I notice  in  the  leader  of  this  morning’s 
Argus.,  the  following  statement : — 

“ ‘ But  when  it  is  considered  that  the  process  of  squeez- 
ing has  been  very  freely  resorted  to,  the  better  balance- 
sheet  shown  by  this  Government  can  scarcely  be  re- 
garded as  representing  the  free  and  willing  payment  of 
taxes.  In  the  majority  of  cases  the  debtors  at  all  events 
wait  until  the  demand  has  been  made,  and  not  a few 
refuse  to  pay  until  actually  summoned  before  the  Law 
Courts.’ 
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“ "With  regard  to  this,  I am  happy  to  be  in  a position 
to  show  that  our  balances  have  not  been  materially 
affected  by  the  action  of  the  Courts.  In  September 
last  I requested  the  Landdrosts  to  report  what  por- 
tion of  the  revenue  received  by  them  had  been  paid 
after  the  issue  of  notices,  how  much  after  summonses, 
and  how  much  through  subsequent  legal  proceedings 
having  been  taken.  lYom  their  replies  I ffnd  that  a 
no  less  sum  than  £18,200  was  paid  on  intimation  of  the 
amoimt  due  being  received  by  the  parties,  £1,500  on 
summonses  being  issued,  and  £500  only  on  subsequent 
action  of  the  Lower  Courts. 

‘ ‘ From  this  it  may  be  inferred  the  ‘ process  of  squeez- 


ing has  been  applied,  perhaps,  more  in  revenue 
officials  than  to  revenue  defaulters.  Had  the  revenue 
officers  been  passed  to  do  their  duty,  or  had  they 
been  accorded  greater  facilities  in  the  performance  of 
it,  in  years  gone  by,  it  would  not  have  fallen  to  the 
lot  of  this  Government  to  collect  the  arrear  taxes  due 
to  the  late  Republic.  That  there  are  many  who  adopt 
the  role  mentioned  in  the  Argus  is  unfortunately  a fact, 
but  the  present  balances,  as  I have  already  stated, 
have  not  been  materially  affected  by  the  attitude  they 
have  assumed,  the  conclusion  to  be  drawn  being  that 
but  for  such  action  the  improvement  in  the  balances 
would  have  been  even  still  more  marked.” 


TRANSVAAL  FINANCE. 

COilPARATIVE  STATEiTENT  PEEPARED  IN  CONNECTION  WITH  THE  FINANCIAL  StATEJIENT  FOR  1880-81. 


REVENUE. 


Heads  of  Service. 

Actuals  during 
whole  of  1S80. 

Actuals  for  Three  ^ 
Quarters  of  1880. 

Estimates  for  the  | 
Full  Year  1880. 

Estimates  for 
1881. 

£ 

s. 

d. 

£ 

s. 

d. 

£ 

s.  d. 

£ 

s. 

d. 

Taxes  

20,302 

13 

7 

39,275 

19 

3 

48,972 

0 0 

41,870 

0 

0 

,,  Native 

596 

10 

0 

13,225 

10 

0 

35,000 

0 0 

40,000 

0 

0 

Import  Duties  

19,252 

19 

8 

17,791 

18 

9 

18,270 

0 0 

22,120 

0 

0 

Duties  other  than  Import  

35,399 

14 

0 

40,130 

4 

11 

34,833 

0 0 

49,550 

0 

0 

Postage  

5,732 

14 

4 

5,094 

15 

10 

6,000 

0 0 

7,000 

0 

0 

Other  Receipts  

7,501 

19 

0 

10,834 

1 

7 

6,463 

0 0 

9,252 

0 

0 

Special  Receipts 

4,622 

5 

11 

7,041 

16 

6 

10,120 

0 0 

2,508 

0 

0 

Total  

93,408 

16 

6^ 

133,394 

6 

10 

1*159,658 

0 0 

172,300 

0 

0 

EXPENDITURE. 


Heads  of  Service.  ; 

Actuals  during 
whole  of  1879. 

Actuals  for  Three 
Quarters  of  1879. 

Estimates  for  the 
Full  Year  1880. 

Estimates  for 
1881. 

£ 

s. 

d. 

£ 

S, 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

Establishments 

36,499 

0 

9 

28,394 

2 

4 

49,299 

10 

0 

63,  i 3o 

10 

0 

Pensions  and  Grants 

1,673 

11 

11 

1,066 

8 

6 

1,430 

0 

0 

2,150 

0 

0 

Colonial  Defence  I 

2,272 

4 

6 

11,961 

6 

8 

16,196 

5 

4 

11,862 

9 

6 

Public  works 

5,009 

19 

5 

4,116 

4 

2 

9,810 

0 

0 

8,318 

0 

0 

Conveyance  of  Mails  I 

13,395 

6 

5 

7,695 

2 

11 

12,200 

0 

0 

11,461 

10 

0 

Aborigines 

3,518 

16 

11 

5,223 

19 

7 

5,298 

0 

0 

3,595 

9,078 

0 

0 

J udicial  

4,654 

19 

5 

5,005 

15 

1 

7,290 

0 

0 

0 

0 

Other  Payments 

31,342 

9 

5 

27,751 

5 

3 

35,  / / 8 

2 

0 

39,010 

12 

0 

Special  Payments 

1 19,388 

5 

6 

4,760 

5 

5 

6,050 

0 

0 

5,700 

0 

0 

Repayment  of  Loans  

17,059 

6 

2 

7,159 

9 

4 

7,400 

0 

0 

7,333 

0 

0 

Drawbacks  and  Refunds 

! 817 

17 

9 

1,950 

12 

1 

2,000 

0 

0 

Telegraph  Construction  

41,961 

19 

7 

3,489 

10 

1 

3,000 

’ 0 

0 

• 

Total  

i 177,595 

17 

9 

108,574 

4 

5 

153,751 

17 

4 

164,234 

1 

6 

• To  date  our  receipts  have  reached  the  sum  of  £171,300. 


APPENDIX  C. 

Tf^e  of  Cape,  Natal,  and  Orange  Free  State. 

The  following  brief  statement  of  facts  will  illustrate 
the  growth  of  the  Cape  Colony  during  the  past  sixty 
years  : — 

Growth  of  Cape  Colony. 

1820.  — Area,  128,000  square  miles;  population — 
white,  48,000;  Hottentots,  29,000;  slaves  or  apprentices, 
33,000;  total  population,  110,000. 

1821.  — Imports,  454,166;  exports,  £150,900;  includ- 
ing wine,  £82,170  ; public  revenue,  i;i09,000  ; public 
expenditure,  £93,000. 

1830. — Total  population  of  eastern  districts  only, 
30,000. 


1830  to  1834.— Imports  (in  eastern  districts  only), 
£134,119;  exports,  £207,282. 

1845  to  1849. — Imports  (in  eastern  districts  only), 
£1,356,000  ; exports,  £1,017,391. 

1850. — Total  population  of  eastern  districts  only, 
170,000. 

1856. — Imports,  £1,588,000  ; exports,  £1,327,000  (ex- 
clusive of  diamonds)  ; public  revenue,  £348,000. 

1865.  — Population,  496,300. 

1866.  — Exports,  £2,590,000  (exclusive  of  diamonds)  ; 
public  revenue,  £732,000. 

1875.  — Population,  720,900,  composed  as  follows:  — 
Europeans,  236,783;  Kaffirs  and  Bushmen,  314,133; 
Hottentots,  98,561;  mixed  races,  87,184;  Fingoes, 
73,506;  Malays,  10,817;  total,  720,984. 

1876.  -Exports,  £4,499,000  (exclusive  of  diamonds) ; 
public  revenue,  £1,864,000. 


I’KiN'irAr.  Imi'OI;  « Ai  IH’in  AN*  n.oM  Ouk  iai,  Ri-ttirxs. — Colonial  Covkunmiant  Valuation 
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isJO. — Currency,  depreciated  paper;  churches  out  of 
CajM-  Town,  iJ : education,  much  neglected  ; Government 
Gazfttt,  and  an  advertising  sheet,  only  periodicals  pub- 
lications. 

I Pr.  s.e  stati.stics— 7th  January,  Messrs  J.  Fair- 

l.aini  and  Tliomas  I’ringle  ^The  Fost),  published  in  Cape 
Twwn,  the  tir>t  muuber  of  the  South  African  Commercial 
; ;May  17tli,  publication  interdicted  by  Lord 
Oiarl-  s .merset. 

ls.’7-s. — Royal  Commission  sent  out  in  1824,  recom- 
incnd-  (1  in  lu  port,  dated  6th  September,  1826  ; free- 
d'.m  .1  Press;  establisliment  of  Supreme  Court,  under 
K 'val  Charter  of  Justice;  substitution  of  Civil  Com- 
mi".ioiiers.  Resident  Magistrates,  and  Justices  of  the 
!’•  ic.  . fi.r  Boards  of  Landdrost  and  Heunraden  ; aboli- 
ti  n of  ••  Paclit  ” (Government  monopoly  of  sale  of  wines 
;um1  sj-irits.  of  oflice  of  Vendu-Master  (Government 
Auctioneer  , and  Burgher  Senate. 

IsJ.t  t > 1S39. — South  African  College  founded  in 
Is.’  I.  Sir  J.  Herschel  amved  16th  January,  1834,  and 
Mibinitted  an  education  scheme  to  Government  in  1839. 
I >r.  I lines,  first  Superintendent  General  of  Education, 
•juth  3[uy,  1835,  King  William’s  Town  founded. 
Al"-lition  of  slavery,  proclaimed  in  1834,  came  into 
( ffect  at  the  end  of  four  years’  apprenticeship,  in  1838. 
IsoG — Six  thotisand  Dutch  colonists  followed  Field 
Comet  I’iet  Ketief,  when  he  “trekked”  from  the  colony. 

1810  to  1850. — lioad-making  commenced  by  Mr.  John 
^lontagu.  Colonial  Secretary.  Public  road  Board, 

< xtablished  1844.  Territory  of  Natal  annexed  to  Cape 
< 1(500(1  Hope,  31st  March,  1844.  29th  July,  1848, 

I ‘•  it  tie  ( if  Boomplaats,  declaration  of  British  Sovereignty 
over  Orang'e  Free  State,  and  consequent  founding  of 
Transvaal  republic  by  defeated  emigrant  Boers. 

H51  to  1861. — 1853,  21st  April — Orders  in  Council 
graiiting  representative  constitution.  First  Parliament, 
H51.  Orantre  Free  State  made  independent,  1854. 
Fir>t  sod  of  Wellington  Railway  turned  by  Sir  George 
Cr*  y,  31st  ^larch,  1859.  Railway  finished,  1863.  First 
truckful  of  stouo  for  Cape  Town  breakwater  tilted  by 
H.R.H.  tlie  Duke  of  Edinburgh,  17th  September,  1880. 
l ir^t  .stone  of  docks  laid  by  H.R.H,,  25th  August,  1867. 
I'ir-t  line  of  electric  telegraph  completed  to  Simon’s 
Finn,  I860.  I'ublic  library  and  museum  founded  by  Sir 

(;ny. 

to  1879.— First  diamond  discovered,  1867. 
R- I;. ihlc  Coverament  established,  1872.  University 
Mt  ( ijc  of  ( :.,od  Hope  incorporated,  1873.  Griqualand 
\\  ■ -t  .-imo  x.d,  1877-80.  Submarine  cable,  1880, 

! '’  5.-  IMucation— Schools,  360;  scholars,  30,335; 
St  itc  c.x jienditure,  .£23,027  ; local  expenditure, 
i 1 ; area  of  holdings  in  Colony  (morgen  of  two 
acr<  sf  a<  h^,  20,161,000;  area  of  land  under  cultivation 
■ne.r^ren  , 217,692;  wool  produced,  18,905,000  lbs.  ; 
inuhair,  nn return  ; livestock  (woollcd sheep),  8,370,000  ; 
<ir  iii>.dit  cattle,  219,000  ; other  cattle,  443,000. 

H75.— Kducation— Schools,  641;  scholars,  54,157; 
Sf  it.'  cxjicnditure,  .£38,753  ; local  expenditure,  £43,595; 
an  :i  nf  liolding  in  Colony  (in  morgen — two  acres), 

3 ', 9 1 1 .000  ; are  a of  land  under  cultivation  (in  morgen), 
271,113;  wool  producx>d,  28,316,000  lbs.  ; mohair, 
I 2S.1  JH  lbs.  ; live  stock  (woolled  sheep),  9,986,000; 
dniu^-ht  cattle,  -121,000  ; other  cattle,  689,000. 

187'.'.  — Fducation—Schnols,  843;  scholars,  66,000. 
State  . .xpcuditurc,  £70,000;  local  expenditure,  £81, OOO’ 

n>.c  f.illowing  stati.stics  of  three  districts  in  the 
Orani.'c  I'rcf  State,  arc  taken  from  the  Cape  Times,  of 
t;.c  loth  Novemlier  last 

“ Hic  l-nnui  of  the  Free  State  gives  the  following 
ft.ati-.tics  The  total  population  of  the  district  of 
r.l..c:nf..nt«'in.  Winburtr,  and  Cron.stadt  is,  respectively, 
13.2,1.  l.),.s.'’)S,  and  11,177 — the  first  named  district, 
b .wcv.  r.  jin.H.sos.‘<ing  the  largest  number  of  white  in- 
habitants. riie  number  of  woollcd  sheep  in  the  said 
thn.'  di.strict,‘i  i.s.  re.spectively,  6-10,031,  582,390,  and 

4 78. 1<  0.  Hic  entire  area  of  the  district  of  Bloemfontein 


is  1,139,165  morgen,  of  which  1,894  are  cultivated; 
Winburg,  1,337,340,  of  which  3,878  are  cultivated; 
and  Cronstadt,  1,522,300,  of  which  6,649  are  cidtivated. 
Cronstadt  is  consequently  the  largest  district  of  the 
three,  and  Bloemfontein  the  smallest.  Bloemfontein 
possessses  the  most  horses  and  woollen  sheep,  Winburgthe 
most  homed  cattle  and  big-tailed  sheep,  and  Cronstadt 
eclipses  the  other  two  districts  in  the  number  of  hides  it 
annually  produces.’  ” 

APPENDIX  D. 

Diamond  Cutting  in  Cleekenwell. 

In  connection  with  the  industries  that  are  materially 
affected  by  the  discovery  and  importation  of  Cape 
diamonds,  the  recently  established  lapidary  w'orks  of 
Messrs.  W.  Ford  and  Co.,  of  Clerkenwell,  de.serve  a 
notice.  A full  and  detailed  account  of  their  establish- 
ment appeared  lately  in  the  “Watchmaker,  Jeweller,, 
and  Silversmiths’  Trade  Journal.” 

About  a century  and  a half  back,  London  was  the 
chief  seat  of  the  diamond -cutting  business.  Cir- 
cumstances caused  this  industry  to  be  removed  tC' 
Amsterdam,  and  this  city  till  very  lately  held  the 
monopoly  of  this  trade.  To  the  untiring  efforts  of 
Mr.  W.  Ford  is  due  the  revival  of  this  industry  in 
England.  About  seven  or  eight  years  ago  he,  then  a 
lapidary  in  Red  Lion-street,  first  turned  his  attention  to 
the  cutting  and  polishing  of  diamonds.  Great  perse- 
verance was  necessary,  because  people  naturally  hesi- 
tated to  entrust  valuable  crystals  to  the  least  chance  of 
unskilled  handling.  This  prejudice  was,  however, 
gradually  overcome,  as  Mr.  Ford’ s skill  was  well  able  to  ■ 
show  that  the  diamond  cutter’s  art  was  not  in  the  sole 
possession  of  the  Dutch.  Although  at  first  mostly 
dependent  on  Dutch  workmen,  they  are  now  all  super- 
seded by  Englishmen,  to  the  great  satisfaction  of  the 
firm.  It  is  to  be  regretted  that  some  of  the  diamond 
cutters  emulate  the  jealousy  of  their  Dutch  brethren, 
and  try  to  keep  their  experiences  to  themselves. 
Such  is,  however,  the  case ; so  that  Mr.  Ford  was 
obliged  to  separate  men  and  apprentices,  and  to 
take  the  latter  under  his  own  supervision.  Already,, 
in  1874,  some  of  Mr.  Ford’s  eyyiployes  carried  off  several 
prizes  offered  by  the  Turners’  Company  for  lapi- 
daries’ work.  Mr.  Vincent  Albertoldi  secured  first 
prize  for  his  remarkable  fine  shell  and  cross  of 
carbuncle,  and  Mr.  Henry  Giles  Spencer  the  second, 
for  carved  oryx  shell,  bow  and  flower  of  great  beauty. 
Their  exhibits  were  bought  by  Mr.  Hunt  and  Professor 
Tennant,  two  of  the  judges  for  the  lapidary  work— a 
mark  gratifying  alike  to  the  artists  and  their  employer. 
In  class  D (diamonds),  Mr.  John  Parsons  and  Mr.  Alex. 
Watts,  also  employed  in  this  factory,  took  second  and 
third  prizes  respectively.  In  1876,  Mr.  Charles  Erring- 
ton,  Mr.  George  Brown,  and  Mr.  Thomas  Jones  were 
again  successful  competitors  for  prizes  offered  by  the 
same  company,  aU  emplotjes  of  this  establishment. 


Extract  from  the  “ South  African  '’for  Kov.  1880.’^ 

The  Diamond  Fields  of  Geiqualand  West. — By 
R.  W.  Mueeay. 

The  South  African  Diamond  Fields  are  one  of  the 
greatest,  if  not  the  greatest,  wonders  of  modem  times.. 
The  discovery  of  diamonds  on  the  banks  of  the  Vaal 
River,  in  1868  and  1869,  attracted  thousands  of  colonists- 
to  that  part  of  Griqualand  West,  and  to  the  establish- 
ment in  1870  of  the  Hebron,  Pniel,  and  Barkly  Dig- 
gings, and  afterwards  to  such  other  river  diggings  as 
Waldek’s  Plant,  Cawood’s  Hope,  (fee.,  <fec.  Up  to  nearly 
the  end  of  1870  it  had  been  concluded  that  diamond 
deposits  were  only  to  be  looked  for  on  the  banks  of  that 


* A paper  by  Mr.  T.  W.  Tobin,  “ Notes  from  a Diamond  Tour 
through  South  Africa,”  is  published  in  the  Journal,  Vol.  xx., 
p.  351. 
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river,  but  before  1870  had  closed,  it  became  known  that 
diamonds  had  been  found  at  Du  Toits’  Pan  without 
washing  out  the  diamondiferous  soil,  which  was,  during 
the  early  time  of  the  river  diggings,  a most  laborious 
operatbn.  The  river  diggings  was  then  almost  aban- 
doned, and  diamond -searching  was  carried  on  for  a long 
time  at  Du  Toits’  Pan  on  the  dry-sorting  system. 
During  the  year  1871,  it  was  ascertained  that  there  were 
diamonds  in  "the  Kopjes  of  Old  de  Beers  and  Bultfontein, 
and  in  July  of  that  year  the  Colesberg  Kopje  (now  the 
Kimberley  Mine)  was  rushed,  and  the  whole  of  the  four 
before -mentioned  diggings  were  for  a long  time  worked 
on  the  dry  sorting  system,  and  the  dcbi'is  thrown  to- 
gether in  heaps  outside  the  diggings  and  abandoned. 
In  1873,  however,  the  diggers  found  that  the  abandoned 
debris  contained  almost  as  many  diamonds  as  they  had 
taken  out  of  the  diamondiferous  soil  whilst  it  was  in 
their  hands,  and  that  it  would  be  ruinous  to  continue 
the  dry-sorting  system,  as  one-half  of  the  diamonds 
would  be  lost  to  them,  unless  the  soil,  when  taken  out  of 
the  claims  was  thoroughly  saturated  and  washed  out 
with  water,  as  they  had  been  accustomed  to  wash  it  out 
when  digging  on  the  river  banks.  When  the  Khnberley 
Mine  and  the  Vooruitzigt  estate,  on  which  the  Kim- 
berly Mine  is  situated,  were  purchased  from  Messrs. 
Ebden  and  Co.,  the  proprietors,  by  the  Government, 
£10,000  was  offered  for  the  abandoned  debris  surround- 
ing that  mine  alone,  which  offer  was  refused. 

The  diggers  having  ascertamed  that  water  was  the 
great  essential  to  successfvd  diamond -searching,  and  the 
character  of  working  claims  having  changed,  at  least 
six  years  since,  from  diamond-diggina:  to  mining  for 
diamonds,  new  and  more  effective  appliances  than  the 
cradles  used  at  the  river  were  invented,  and  wells  were 
dug.  It  was  also  ascertained,  when  the  light  surface 
soil  was  passed,  that  the  richer  diamondiferous  strata 
was  of  a rocky  nature,  and  that  this  must  be  thoroughly 
saturated  with  water,  and  exposed  to  the  sun,  before  it 
could  be  sufficiently  crumbled  for  washing  out  in  the 
rotary  machine  ; and,  from  the  time  that  strata  has  been 
the  diamond-yielding  material,  the  demand  for  water 
has  been  immense,  and  far  greater  than  the  supply. 

In  the  last  six  years,  at  Kimberley,  Old  de  Beers, 
Du  Toits’  Pan,  and  Bultfontein,  diamond-mining  has 
been  a permanently  settled  industry,  as  is  coal-mining 
in  Newcastle,  copper-mining  in  Cornwall,  or  tin- 
mining in  Devon.  It  was  estimated  long  since  that 
there  was  invested  in  claims,  plant,  and  steam 
machinery,  in  the  beforementioned  four  mining  centres, 
over  twelve  millions  sterling  (£12,000,000),  and  Messrs. 
Robey,  Ransome,  and  Sims,  and  other  engine  and 
machine  manufacturers,  are  sending  out  first-class 
engines  and  machinery  by  mail  steamers,  and  are  never 
without  orders  in  course  of  execution.  There  are  no 
investments  so  much  sought  after  as  those  which  the 
diamond-fields  offer,  and  the  value  of  claims  has 
increased  more  during  the  last  year  than  in  any  other 
year  of  the  existence  of  the  diamond-fields. 

The  claimholders  consider  that  when  the  Kimberley 
Water  Company  shall  have  made  the  water  supply 
sufficient  and  regular,  their  returns  will  be  so  much 
larger  as  to  greatly  add  to  the  value  of  their  claim 
properties,  which  they,  since  the  last  Act  of  the  Giiqua- 
land  West  Legislature,  hold  on  fixed  property  titles, 
instead  of  on  monthly  license  as  heretofore. 

In  no  season  does  the  present  water  supply  approach 
the  demand  for  mining  operations  and  town  consump- 
tion. The  rainfalls  are  confined  to  but  a few  months  of 
the  year  only,  and,  subject  as  the  coimtry  is  to  periodical 
droughts  (which,  during  the  ten  years  of  the  diamond 
fields,  have  covered  half  the  period  of  their  existence), 
the  wells  dry  up,  and  mining  operations  are  occasionally 
brought  to  a standstill. 

From  the  Vaal  River  only  can  a sufficient  supply  of 
water  for  miners  and  householders  be  obtained.  Water 
must  be  had  by  the  miners  at  whatever  price  is  demanded 
by  well  proprietors,  as  the  suspension  of  mining  opera- 


tions is  utter  ruin.  The  claimholders,  by  such  suspen- 
sion, would  lose  all  their  native  labour,  and  when  once 
the  natives  are  thrown  out  of  employ,  they  leave  for 
their  homes,  many  of  which  are  from  1,000  to  1,200 
miles  distant.  The  costly  establishments  must  be  kept 
up,  license  money  must  be  paid  to  Government,  and. 
rates  to  the  mining  boards,  whether  the  claims  are- 
worked  or  not,  and  all  this  in  addition  to  the  loss  on, 
dormant  capital  invested,  which  is  very  great,  seeing 
that  many  of  the  claims  of  30  feet  by  30  are  of  the- 
value  of  from  £5,000  to  £10,000  each. 

Water  has  for  years  never  been  obtainable  for  less 
than  2s.  6d.  for  about  100  gallons,  and  in  times  of 
drought  it  averages  5s. 

Since  the  establishment  of  the  mines,  fine,  large, 
permanently  settled  towns  have  grown  round  the 
mining  centres,  churches  of  all  denominations,  with 
accommodation  equal  to  those  in  the  older  towns,  have 
been  built,  and  others  are  in  course  of  building.  The 
Customs’  duties  paid  on  imported  articles  of  consump- 
tion in  the  fields  has  been  estimated  by  the  Secretary 
of  State  for  the  Colonies  to  be  at  least  one-third  of  the 
whole  amount  received  at  the  colonial  ports ; over  one 
million  and  a-half  is  paid  for  land  carriage  from  the 
port  towns  to  the  fields  ; the  trade  done  in  Kimberley,, 
Du  Toits’  Pan,  Old  de  Beers,  and  Bultfontein  is  larger 
and  more  brisk  than  in  any  towns  of  the  same  size  in. 
South  Africa,  and  four  banks  have  been  established, 
and  they  do  a very  large  and  lucrative  business. 

During  the  last  seven  years  the  mines  have  afforded, 
employment  to  650,000  natives,  at  an  average  wage,  in 
money  and  kind,  of  22s.  per  week.  There  are  never 
less  than  16,000  natives  at  work  in  the  mines  in  additiors 
to  white  labour,  and  the  annual  municipal  revenue 
administered  by  the  Town  Council,  chiefly  obtainable^ 
by  a rate  of  3d.  in  the  £ on  the  value  of  house 
perty,  is  upwards  of  £25,000. 

That  the  diamond  mines  are  destined  to  be  perma- 
nently the  greatest  wealth-producing  power  of  the- 
count  ry,  has  been  ascertained  by  experiments  of  various 
kinds  ; and  the  shafting  which  has  taken  place  proves 
that  depth  does  not  abate  the  yield  of  diamonds ; and 
that  the  deeper  the  digging  the  better  the  quality,  as- 
those  who  have  had  experience  in  the  Kimberley  and 
other  mines  can  affinn.  The  building  trade  flourishe& 
moi'e  and  more  every  year,  as  stores  and  residences  are 
now  built  of  brick  and  stone,  and  the  great  proportion 
of  merchants,  traders,  and  mechanics  have  made  their 
homes,  and  settled  down  with  their  families,  in  the- 
towns. 

Sir  Bartle  Frere,  at  a banquet  given  in  his  honour  at 
Kimberley  this  year,  in  speaking  of  the  great  progress, 
wealth,  and  importance  of  that  place,  said  : — “Even  if 
diamonds  failed  to-morrow,  which  they  certainly  will 
not  do,  Kimberley  will  always  be  a large,  wealthy,  and 
important  town,  it  being  the  centre  of  the  great  interior- 
trade  of  South  Africa.” 

Since  that  time  the  London  and  South  African  Explo- 
ration Company  have  laid  out  a new  town  of  great  size- 
on  the  Kimberley  side  of  Du  Toits’  Pan,  and  not  only 
has  every  building  site  been  taken  up,  but  already 
handsome  stores  and  residences  of  brick  and  stone  ar& 
in  course  of  erection  there,  whilst  Bultfontein  has- 
extended  itself  up  to  the  boundaries  of  Du  Toits’  Pan. 

The  diamond  fields  are  now  part  and  parcel  of  the 
Cape  Colony,  which  as  the  returns  of  the  Crown  agents- 
show,  is  one  of  the  wealthiest  and  most  progressive  of 
all  her  Majesty’s  colonial  dependencies,  and  the  4^ 
per  cent,  debentures  recently  issued  for  the  annexation 
of  Griqualand  West  to  the  Colony  were  placed  at 
£•102  to  £103. 

London,  Nov.,  1880.  

APPENDIX  E. 

Ostrich  Farming. 

The  following  sound  remarks  on  ostrich  farming  are 
from  a late  number  of  the  “ Squire  < ” — 
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rl.ir.k  .'strii-h  farming  may  be  fairly  said  to 

■ . • : r . . k than  the  year  1865.  I know  that 

I ill-;  '.'.'  ; in  tli<!  colony,  in  1863,  such  a thingwas 
i f.  d it  was  not  until  1870-1-2  that  any 

. : ! a idv.iiice  was  made. 

••  j ■ Mi  h as  Macaulay’s  “every 

Ki*  -w^,”  is  a bird  of  the  desert,  its  habitat 
? mirage- distorted,  sun-scorched,  dreary 

).  • cM'-n.-ive  are  his  feeding  grounds  and  rapid 

• . -a.  a!  - that  iifty  or  .'■ixty  miles  are  often  travelled 

■ . , i : a wild  state,  between  daybreak  and  dark. 

••II  . t ;i>M,  were  the  subjugation  and  domestication 

-.'•id  -.f  t lie  desert  achieved  y For  the  most  part 
( iair  t:a  cliickens  when  very  young,  or  else  by 

; . ' tl:'‘ eggs,  and  hatching  by  artificial  incuba- 

th,.t  in  a very  few  years  in  the  place  of  tens  as 

• i-o;d.^  might  be  counted  in  both  provinces, 

. • Indeed,  so  raifidly  did  they  increase, 

' I irs  were  entertained  by  many  that  over- 
; ■ . auil  consecpient  depreciation  in  value,  would 

• -\i>  issue.  Hut  this  was  not  to  be.  Nature 

many  other  instances,  apparently  demands 
• . 1 >r  domestication.  Her  laws  being  violated, 

; d ' •rdinate  to  artificial  methods,  produced 

• .i'v.a-ieus  kinds.  I have  known  instances  of 

^ • 1-  dying  off  suddenly,  without  any  apparent 

. ] ■•••  .,f  every  care,  attention,  and  treatment. 

- ui*!  from  exposiu’e  to  cold  and  wet — from 
. iMTcstinal  entozoa,  stoppages  in  the  intes- 
- 1 liver,  and  various  other  causes.  If  not 
; . - ill  :‘tliy  state,  a cold  rain  is  almost  sure  to 

A - an  instance,  I once  had  a flock  of  nine- 
. 'id d>  exposed  to  a rain  of  two  days’  dura- 
: i :i  % -u  tlioroughly  saturated,  exhaiisted,  and 

I * -iic}'  Could  not  be  brought  home  to  a place 
Kvi-u  after  the  weather  had  cleared  up,  one 

■ ■ i .1.  ; -conditioned  was  so  completely  numbed 

I .i-i  not  liC  induced  to  walk  a step,  and  had  to 
‘ nil.  in  front  of  a man  on  horseback,  wrapped 
In  this  plight,  almost  lifeless,  he  was 
brisk  fire,  and  a pint  of  warm  gruel, 

*'  a tumbler  of  brandy,  was  administered 
1 n j.  ail'd  at  intervals  of  about  twelve 
j-  t ir'  d him,  and  I had  the  satisfaction 
•in-  b w months  after  for  j£25. 

• ■ '-trich  fanning  fairly  should  have 
' .’i'  !.  lie  would,  in  the  first  place, 

■ •'  I farm,  say  of  4,000  acres.  This 
M,  csjiecially  to  an  inexperienced 
! dy  large.  In  good  seasons,  of  course, 

. • Mum  one  must  reserve  for  times  of 
!■  *}.  I’or  this  farm,  unenclosed — 

■ ■ ; . :<  w I ui'losi'd  farms  in  the  colony — he 

* ; a I'l  nt;d  of  al>out  €150  per  annum. 

I d r'-'iuiro  to  i)urchaso  at  least  100 

. y tin  a jiiece — total  ,€1,000.  For 
: oar.  -la^i  Ihree  pairs  of  good  breeding 
I ' ■ '‘dd  li 'I ve  to  ])ut  in  separate  enclosures, 
■t  I . ti  n !n  rr-.  in  extent.  Wire  would 

• fi'ie  ing,  drawn  very  taut,  and  wattled 
■1  I .;i  III. itiiiu  with  bush,  as  birds  are  liable 

’ • --1  !i  I >k  I hi'ir  legs  fast,  and  often  break 

^ ■'  ■'  ' nil'  add,  a broken  legged  bird  never 

' and  mo-..t  humane  way  is  to  knock 
*'  hi  id  !it.  once.  You  may  bind  and 
‘ ■ a n bi.n-  , but  it  doesn’t  help.  He  kicks, 

. oil  uiirri'-.s  ill  Id.s  efforts  to  rise,  that 
' ' ;'!  '>!•  unit  ing  of  the  broken  member  a 

* ■ ■ ’di!y.  It  irni  it  unusual  for  birds,  when 

■ ■ ’ ■ ’'■•  hii  h t hi'y  do  in  the  mo.st  graceful 

' • ’ ’’n'd  i)U  tip-toe  with  cx])anded  wings 

■ • ’ ■ t h it.  S on  go  up  surprised  to  see 

■ • r,  . ::d  find  a broken  leg,  snapped  like 

‘ ' ' ■ ’ da  ijui  ition  of  expenditure.  We  have 

■ ■ ; ’ * ' ’ €1.100  to  stock  the  farm  with 

' • ■ '''  M.ll  €1  no  remaining.  This  would  be 


required  for  purchasing  wire,  poles,  implements,  grain, 
&c.  The  first  year’s  increase  of  three  pairs  of  breed- 
ing birds  would  be  about  two  broods  each,  of  say  ten  in 
a brood.  This  is  a low  calculation.  I have  known  a 
pair  to  bring  out  as  many  as  four  broods  in  oae  year  ; 
but  they  were  exceptionally  good.  Thus  from  three 
pairs  he  would  get  sixty  chickens.  Their  value  would 
average  about  £10  each,  so  we  have  here  £600  in 
chickens  alone.  The  first  crop  of  feathers  from  pluck- 
ing birds,  at  an  average  of  £1  per  bird,  would  give  £100. 
Total  of  first  year’s  produce  £700.  Plucking  bu’ds  of 
two  years  and  upwards  yielded,  when  I left  the  colony 
in  April  last,  an  average  of  about  £8  per  bird.  The 
feathers  are  plucked,  or  rather  cut,  three  times  in  two 
years  or  once  every  eight  months.  This  is  a very  sim- 
ple process.  The  birds  are  driven  into  a small  enclosure, 
or  yard,  and  packed  so  closely  as  not  to  admit  of  any 
room  for  shifting  about.  Then  you  take  a clipper,  lift 
the  feathers  with  one  hand,  and  cut  with  the  other. 
The  blacks,  drabs,  and  tail  feathers  are  always  plucked — 
only  the  wing  feathers  are  cut.  In  two  months’  time 
the  points  or  stumps  are  drawn  ; they,  being  then  hard 
and  ripe,  come  out  with  ease. 

‘ ‘ The  ostrich  feather  is  characterised  by  having  the 
quill  exactly  in  the  centre  of  the  feather,  while  in 
other  birds  it  is  a little  on  one  side,  causing  the  fringe 
on  each  side  to  be  of  unequal  width.  The  elegance  of 
the  feathers,  arising  doubtless  from  their  beautifully 
tapering  shafts  and  delicate  gossamer  webs,  has  led 
to  their  being  valued  highly  as  articles  of  ornament  in 
all  ages.  The  Egyptians  are  supposed  to  have  venerated 
them  as  a symbol  of  justice,  from  the  fact  of  the  -width 
of  the  webs  being  equally  balanced  on  each  side  of 
the  shaft.  In  old  paintings  of  Rembrandt  and 
Vandyke,  ostrich  feathers  hold  a prominent  position 
as  ornaments  in  the  hats  of  the  bucks  and  bloods  of  the 
time. 

“^Ladies  do  not  seem  to  have  taken' to  them  until  a 
comparatively  modern  date.  Now  they  have  become  so 
fashionable,  that  the  deep-seated  harassing  dread  in  the 
bosom  of  the  ostrich  farmer  is  that  they  will  become 
too  common,  and  therefore  be  disused  by  the  upper 
classes.  But  I think  there  is  little  fear  of  this,  as  really 
first-rate  feathers  will  always  maintain  a price  suffici- 
ently high  to  preclude  the  possibility  of  their  coming 
into  general  use. 

“ A very  important  desideratum  is  the  obtaining  of  a 
good  farm.  Some  farms  are  almost  entirely  worthless 
for  ostrich  farming,  being  destitute  of  very  many 
requisites,  such  as  salt  bushes  {brak),  succulent  plants, 
&c.  An  inexperienced  person  must  on  no  account 
trust  to  his  own  judgment,  or  his  venture  is 
almost  sure  to  end  in  disapointment  and  loss.  If 
he  has  no  friends  in  the  colony,  he  should  obtain  in- 
troductions, either  at  Cape  Town  or  Port  Elizabeth,  to 
some  well-known  breeder  of  respectability  and  standing. 
In  a future  article  I shall  endeavour  to  give  some  ac- 
count of  the  habits  and  ways  of  the  ostrich  under 
domestication,  and  on  the  method  of  hatching,  feeding, 
and  rearing  the  young. — Alfred  Evans.”* 


Vine  Culture. 

The  cultivation  of  -vineyards  was  one  of  the  earliest 
industries  established  by  Europeans  in  South  Africa ; 
the  Dutch  settlers  soon  found  the  climate  and  soil  of 
their  new  home  favourable  for  the  growth  of  vines,  and 
almost  every  settler  had  a patch  of  -vines  attached  to  his 
holding.  But  the  more  general  and  better  treatment  was 
derived  from  the  French  emigrants,  who  at  once  settled 
themselves  down  to  this  special  cultivation ; probably, 
however,  the  eminently  conservative  habits  of  the  Dutch 
overcame  the  greater  enthusiasm  of  their  French  neigh- 
boLLTS ; at  aU  events,  certain  habits  were  acquired  which 

* A paper  on  the  ‘ • Progress  and  Prospects  of  Ostrich  Farming 
in  the  Cape  Colony,”  by  ]\Ir.  P.  L.  Sinunonds,  is  printed  in  the 
Society’s  Journal,  vol.  xxiv.,  p.  228. 
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became  fixed,  and  a treatment  of  vineyards  was  followed, 
not  so  mnch  because  it  was  good  and  suitable,  as  because 
it  was  the  custom.  This  has  continued  pretty  much, 
and  with  but  rare  exceptions,  to  the  present  day,  and  a 
unifoim  course  is  generally  adopted  irrespective  of  the 
questions  of  species,  of  soil,  of  aspect,  of  drainage,  or 
of  any  other  essential  factor.  Wines  thus  produced 
acquired  a eertain  fixed  character,  and  it  is  not  so 
much  tliat  the  European  cultivator  has  advanced,  as 
that  the  Cape  farmer  has  stood  still,  that  has  operated 
against  an  improvement  in  the  charaeter  of  Cape  wines. 
There  have,  however,  been  other  evil  influences  at  work. 
First,  their  merchants  adopted  the  practice  of  giving  a 
certain  fixed  price  for  wines  each  season,  and  the  man 
who,  with  the  least  trouble,  and  by  any  means,  produced 
a liquid,  got  the  same  price  as  one  who  had  expended 
pains  and  care.  Thus,  the  only  consideration  soon  be- 
came quantity.  Farmers  took  to  planting  their  vines 
more  in  the  valleys,  and,  not  content  with  the  natural 
moisture  and  swamps,  actually,  in  many  cases,  led  water 
courses  tlirough  their  vineyards  ; the  result  need  not  be 
commented  on.  The  wine  merchants  having,  as  thus 
said,  fixed  the  price  of  wine  at  the  beginning  of  the 
season,  bought  from  anyone  as  far  as  their  means  per- 
mitted, and  emptied  all  their  purchases  into  large,  what 
are  called,  “ stuckvats,”  holding  from  800  to  1.000 
gallons.  Before  this,  however,  the  farmer  had  supplied 
the  natural  fermentation  by  large  admixture  of  spirit, 
very  badly  made,  and  from  which  there  had  been  no 
pretence  of  extracting  the  fusil  oil.  The  wine  now  on 
the  hands  of  the  wine  merchant  was  mercilessly 
dealt  with,  more  spirit  and  compounds  were  introduced, 
until  the  raw  ^vines  delivered  in  April,  May,  and  June 
were  sufiieiently  “prepared”  by  the  wine  merchant  to  be 
sold  as  old  matured  wines  by  about  November  and  Decem- 
ber, with  what  result  as  to  quality  need  hardly  be  said. 
F urther,  a great  encouragement  to  the  manufacture  of 
bad  -wines  arose  from  the  protective  Customs  duties  in 
England,  all  foreign  wines  paying  5s.  6d.  per  gallon, 
but  colonial  made  wines  only  2s.  9d.  ; thus,  while  this 
protection  lasted,  the  differential  duty  admitted  a very 
large  importation  of  Cape  -^\unes,  the  quality  of  which 
continued  to  depreciate.  No  wonder  that  Cape  wmes, 
under  such  influences,  acquired  a bad  reputation.  On 
the  alteration  of  the  English  wine  duties,  the  Cape 
trade  collapsed,  and  from  that  time  the  exports  hence 
have  been  quite  insignificant,  and  are  almost  confined  to 
constructive  wines,  which,  from  their  excessive  sweet- 
ness, are  rather  liqueurs  than  wines.  About  three  years 
since,  a very  energetic  attempt  was  made  to  improve  the 
character  of  Caj)e  wines  ; some  few  gentlemen  were  im- 
pressed with  the  importance  of  rallying  the  most  im- 
portant industry  in  the  western  provinee,  and  from 
their  knowledge  of  Eiu-opean  \'iticulture,  were  per- 
suaded that,  with  a most  beautiful  climate,  a fertile 
soil,  and  good  vines,  only  science  was  necessary  to 
produce  good  wines.  After  very  great  labour  and  difii- 
cidty,  they  started  a company  called  the  South  African 
M ine  Growers’  Association.  Shares  in  this  company 
■were  by  degrees  taken  up,  and  the  first  act  of  the  then 
appointed  Board  was  to  get  out  an  expert  from  Europe 
thoroughly  acquainted  with  wine  growing  and  wine 
making.  This  gentleman  was  at  first  coldly  received 
by  the  farmers,  wedded  to  their  old  prejudices ; but,  as 
by  degrees  they  realised  the  fact  that  the  company  would 
buy  wines  by  quality,  and  pay  an  excess  over  anyone 
else  for  wines  made  on  their  system,  the  number  of 
fanners  making  wine  on  the  improved  principle  increased, 
but  it  is  yet  very  far  from  general.  The  expectations 
of  the  promoters  of  this  company  are  fully  realised  by 
the  quality  of  their  wines,  which,  of  course,  are  as  yet 
oMy  two  years  old,  but  they  show  a promise  of  quality 
hitherto  unknown,  and  such  as  must  command  a large 
European  trade,  but  for  the  present,  the  home  demand, 
i.c.,  the  colonial,  is  probably  as  much  as  they  can  supply. 
The  prospects  of  the  company  are  in  every  way  excellent. 
It  is  not  too  much  to  say  that  the  company  promises  to 


be  one  of  the  most  remunerative  and  important  institu- 
tions in  South  Africa. 

The  chairman  of  the  Wine  Growers’  Association 
(before  referred  to)  ha-ving  gone  through  a large  part 
of  the  French  and  German  vineyards  about  a year 
siace,  partly  for  the  business  of  the  company,  was 
naturally  much  alarmed  at  the  rapid  spread  of  phyl- 
loxera, and  made  this  disease  a careful  study.  On  his 
return  to  the  Cape,  he  felt  with  others  that  it  was 
essential  steps  should  be  taken  to  prevent,  if  possible, 
the  introduction  of  this  pest  to  the  colony,  and  very 
strong  representations  and  petitions  were  presented  to 
the  Government,  the  result  being,  that  all  vines, 
cuttings,  grapes,  plants,  tubers,  and  bulbs,  were  for- 
bidden to  imported ; the  Government  further,  on  the 
prayer  of  the  petitions  appointed  a Commission  to 
ascertain  if  phylloxera  existed  in  the  colony  (as  had 
been  stated)  and  further,  to  report  on  the  diseases 
really  incident  to  our  -vines  and  viticulture  generally. 

Specimens  of  vines  said  to  be  affected  with  phylloxera, 
contrary  to  the  distinct  opinion  of  the  Commission,  have 
been  sent  to  England,  and  submitted  to  Sir  Joseph 
Hooker  and  Dr.  Corner ; unfortunately,  the  specimens 
did  not  arrive  in  good  order,  but  so  far  as  the  before - 
named  gentlemen  could  discover  there  was  no  trace  of 
phylloxera ; fresh  samples  preserved  in  alcohol  are  going 
home  immediately  for  further  investigation,  but  it  may 
safely  be  affirmed  that  the  disease  does  not  now  exist  in 
the  colony. 

The  labour  and  researches  of  this  Commission  promise 
to  be  most  important,  not  only  sho-wing  what  diseases 
now  exist,  but  how  the  different  soils  should  be  treated. 
Hitherto,  a sort  of  uniformity  of  plan  has  been  adopted, 
whether  the  soil, was  stiff  clay  or  light  calcareous  soil; 
in  fact,  with  but  very  few  exceptions,  -viticulture  here 
may  be  said  to  be  half  a century  behind  its  condition  in 
Europe.  Further,  it  is  the  design  of  the  Commission 
to  prepare  maps,  showing  the  area  occupied  in  wine 
farms,  the  nimiber  of  plants  on  each,  the  soil  and  the 
aspect,  when  on  a hill,  &c.  When  this  is  done,  the 
colony  will,  for  the  first  time,  know  the  real  extent  of 
this  industry,  at  present,  calculating  on  the  area  already 
examined,  there  cannot  be  much  less  than  150  millions 
of  vines  in  the  colony,  and  but  a fraction  of  the  land 
well  adapted  for  this  business  is  yet  under  that 
cultivation.  For  miles,  running  along  one  of  our 
main  lines  of  rail  from  Cape  Town,  hiUs  ascend 
on  either  side,  and,  probably,  no  climate  or  soil 
in  the  world  is  better  fitted  for  the  cultivation  of 
vines,  and  it  is  no  exaggeration  to  say  that  there 
is  an  area  in  the  colony  of  the  finest  soil  for  vine- 
yards, capable  of  supplying  the  whole  world,  if  the 
devastations  in  Europe  progress.  Many  people  affect 
to  sneer  at  the  Cape  wines ; but,  though  it  is  undoubted 
they  were  bad,  it  is  proved  that  they  can  be  made  ex- 
cellent, and  there  can  be  no  doubt  that  further  scienti- 
fic applications  will  show,  as  in  Europe,  continually 
improving  resvdts.  It  is  at  first  sight  somewhat  sur- 
prising that  European  capital  and  talent  has  not  more 
largely  sought  this  country ; but  a wine  farmer  is 
not  a very  ready  emigrant,  time  and  capital  are  re- 
quired, and  comparatively  few  emigrants  can  afford  to 
wait  three  to  Tour  years,  which  would  be  occupied  in 
bringing  a vineyard  into  good  bearing.  Already,  how- 
ever, pioneers  from  Europe  are  beginning  to  turn  their  at- 
tention to  this  industry,  and  provided  only  we  can  keep 
out  the  phylloxera,  viticulture  will  form  as  important  a 
source  of  wealth  to  this  colony  as  it  has  proved  in 
France. 


APPENDIX  F. 

Ageic-ultube. 

Memo  of  Information  Furnished  by  Walter  Peace,  Esq.^ 
Emigration  Agent  for  Natal,  21,  Finsbury -circus. 
Coffee. — Crop  in  1870,  960  tons.  Quality  classed  as 
“Plantation  Ceylon,”  very  good.  Crop  gradually 
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for  years  after  1870,  and  is  now  only  again 
begiuniug  to  increase.  Eeason — Planters  got  an  idea 
that  continizaUy  priming  would  “ lielp  nature  ; ” they 
“ bled  the  trees  to  death.”  Since  the  planters  have 
allowed  nature  to  do  the  work  herself,  the  growing  of 
< oHl-c  is  beginning  to  pay  again.  Instead  of  using  the 
knife,  the  planters  manure  the  trees. 

Sugar  has  a history  in  Natal  similar  to  that  of  most 
other  cane -growing  countries.  The  beginners  had 
ii'  ither  the  practical  knowledge  requisite,  nor  the 
ii>  < e»ary  capital.  Fifteen  years  ago  Natal  planters 
th..uglit  that  only  flat  lands  were  suitable,  now  the 
I'ulk  of  the  crop  is  grown  on  hill  lands.  The  planting 
.w:!'oii  is  September  to  November.  The  first  crop  is 
r- .I'ly  about  21  months  after  being  planted.  The 
(•  >tt<m  crops  follow  at  intervals  of  from  15  to  18  months  ; 
g<  IK- rally  at  least  three  crops  are  taken  from  the  same 
plants.  On  some  few  rich  alluvial  flats,  as  many  as  10 
or  12  crops  have  been  taken  without  the  land  being 
r -planted.  First  crops  on  good  land,  if  with 
onlin.ary  favourable  season,  and  if  the  weeds  be 
k.  pt  down,  are  calculated  to  give  2^  tons  (5,600  lbs.) 
p(  r acre,  besides  treacle,  which  is  afterwards  distilled 
int-i  rum.  Succeeding  crops,  called  flrst  rattons,  or 
> ••..ud  rattons,  are  expected  to  yield  not  less  than  If 
t ^3,360  lbs.).  These  figures  are  below  the  average 
I xj'i  ricnce  of  planters  in  good  seasons,  3J  tons  of 
Migar  per  acre  for  first  “plant  cane,”  having  often 
b.  on  obtained.  The  terms  of  sale  in  Durban  are 
I'l-oinjit  casli.  The  average  value,  taking  the  average 
by  hliijiinents,  is  between  22s.  and  23s.  per  cwt. 
\\'hitc  crystal  sugar  realises  28s.  to  30s.  per  cwt. 
^ -How  crystallised,  24s.  to  25s.  per  cwt.  Heavy  syrup 
>uLMr,  17s.  to  18s.  per  cwt.  The  “ Central  Mill”  system 
li  i'  been  at  length  successfully  introduced  at  the 
til'  - “I  sine  Ceutrale”  in  Victoria  county,  where  growers 
of  c.anc  deliver  their  crop  (by  rail  or  by  wagon),  and, 
after  tlio  juice  is  extracted,  the  value  of  sugar  contained 
fli-  rcin  is  a.sccrtained  by  testing  the  density  of  the 
j T’lio  grower  can  receive  his  payment  for  the  pro- 

j- rti- 111  (;(.ining  to  him  (calculated  at  about  two-thirds 
of  »lio  value  of  the  sugar  at  existing  prices)  without 
<1.  l.iy,  till' manufacturing  company  making  a profit  on 
fh'-  - ---t  of  manufacture  out  of  the  other  third.  The 
mill  I refer  to  ha.s  cost  from  about  £70,000,  I hear,  and 
will  turn  out  15  to  20  tonsof  wliite  crystallised  sugar  per 

• la  v.  A mill  capable  of  making  2 tons  of  sugar  per 

• by - an  be  erected  for  about  from  £5,000  to  £6,000,  in- 
e’.u-liiig  all  good  buildings.  The  present  crushing 
^<•a--.n  it  .said  to  give  the  largest  crop  yet  produced  in 
tlif  coluiiy,  .and  i.s  estimated  at  15,000  tons — worth  over 
i'ion.ooo.  As  with  coffee,  “the  lane  seems  to  have 
turn.  (I,”  with  sugar;  tho  losses  of  the  past,  which 
liavf  been  v<ry  heavy,  and  from  many  causes,  seem 
Ilk.  ly  t.»  be  c.imiicn.sated  for  in  tho  immediate  future, 
n--t,  fh.Higli,  in  many  in.stauccs,  to  those  who  suffered 
lb.  l.i.s.s,  but  to  others  who  have  purchased  estates  which 
f h.'  f.-rmer  owners  could  not  retain.  Manui’ing  the  land 
f-  r suLMr-canc  lias  011I3'  been  resorted  to  as  yet  in  very 
few  inst.ane*  s in  Natal. 


Ultra,  ! from  the  “ Xatal  Witness f October  9,  1880. 
riim;i;MAiaT/nuua  AoiacuLTUBAL  Society. 

‘•n-'  .Mim  iid  general  meeting  and  five  committee 
m.  < tintrs  have  bwn  held  during  the  year,  all  of  which 
h iv.'  b en  ivell  attended.  The  subject  of  procuring  the 
pa-xin^f  .it  a l encing  Law*  was  under  consideration  at 
• He  . t fh.'  above  meetings,  and  a petition  for  the  pur- 
jMim*  u IS  framed,  after  several  discussions,  and  laid 
I-*  f--re  the  Legislative  Council. 

N-.  Icgi.slati.in  thereon  has  yet  resulted,  the  subject 
N ;iur  f.-und  to  Ik?  .surrounded  with  many  difficulties. 

I he  exhibits  of  live  stock  weie,  on  the  whole,  satis- 
fnct..rv.  all  tho  iKns  erected  for  cattle,  and  most  of 
tho.xo  tor  .‘•hcep,  being  occupied  by  w’ell-bred  animals. 


many  of  which  non-exhibitors  were  frequently  over- 
heard coveting  the  possession  of. 

The  pens  of  cows  and  heifers  were  far  superior  to 
previous  exhibits,  and  of  bulls  of  various  breeds  there 
were  a number  of  entries,  most  of  them  superior 
animals. 

Sheep  at  this  show  almost  surpassed  the  cattle  in  re- 
gard to  merit  — the  pens  of  newly  - imported  Ram- 
bouillet  merino  rams  which  were  exhibited  being 
greatly  admired  for  their  size  of  carcase,  length  of 
staple,  and  quality  of  fleece.  Several  fine  - fleeced 
Negretti  rams  were  also  exhibited,  as  also  some  pens  of 
superior  crossed  Negretti  lambs.  In  the  classes  of 
colonial  merino  ewes,  cross-bred  merinos,  and  Angora 
goats,  the  exhibits  were  good.  Only  two  pens  of  fat 
wethers  were  shovm  from  Boston  district,  by  the 
breeder,  Mr.  James  Stewart.  Usually  the  town 
butchers  compete  for  this  prize. 

Horses  did  not  show  up  in  numbers  equal  to  some 
previous  years.  Those  exhibited  were,  however,  worthy 
of  commendation.  Only  two  imported  sires  were  shown 
under  Class  1,  but  of  imported  cart-staUions  four  fine 
animals  were  paraded  in  the  ring. 

The  exhibits  of  produce,  poultry,  dogs,  .fee.,  inside 
the  Market-house,  fell  far  short  of  the  display  on  some 
past  occasions,  but  the  quality  as  well  as  the  variety  of 
the  exhibits  in  the  produce  and  food  classes  were  both 
interesting  and  worthy  of  the  several  awmrds  which 
were  made  by  the  judges. 

Wool,  at  present  our  principal  exports  from  the  up- 
lands, has  turned  out  w^ell  during  the  year,  both  in 
regard  to  yield  and  value,  and  sheep -farmers  have  been 
gratified  in  receiving  good  prices  for  their  clips.  The 
value  of  Natal  grown  wools,  in  the  colony,  during  the 
year,  has  ranged  from  7Jd.  to  9|d.  per  lb.  for  greasy, 
and  from  lO^d.  to  13^d.  for  washed  fleeces — condition, 
quality,  and  length  of  staple  determining  the  values. 
Large  quantities  of  wool  (yearly  increasing)  are  now 
shipped  as  scoured  snow  whites,  some  parcels  of  which, 
being  of  good  staple  and  well  got  up,  have  realised  in 
London  equal  values  with  ordinary  Uitenhage  snow 
whites. 

During  the  past  year  several  importations  of  valuable 
live  stock  have  taken  place  in  the  way  of  entire  blood 
horses,  draught  stallions,  Rambouillet  and  Negretti 
merino  rams,  and  further  arrivals  are  expected.  With 
these  and  former  importations  we  may  in  due  course 
reasonably  hope  for  considerable  improvements  in  our 
flocks  and  herds.  Several  ostriches  have  also  been  intro- 
duced coastwise. 

The  erection  of  wire  fencing  continues  to  make 
increasing  headway  in  various  directions,  and  a 
large  extent  of  land  must  have  been  thus  enclosed 
since  I last  addressed  you.  Many,  however,  desiring  to 
enclose  their  lands,  or  to  form  paddocks,  are  prevented 
doing  so  by  the  difficulty  of  procuring  suitable  labour 
for  the  purpose,  or  the  needful  timber  for  posts  at  a 
sufficiently  reasonable  price.  As  time  goes  on,  fencing-in 
of  lands  will  be  adoxited  to  a large  extent. 

One  objection  to  wire  fencing  is  its  partial  invisibility,, 
and  consequently  the  liability  of  stock  getting  entangled 
therein. 

One  sign  of  substantial  progress  and  economising  of 
labour  that  has  come  under  my  notice  during  the  year 
is  the  successful  application  and  use  by  Mr.  O.  H. 
Richardson,  of  FauMands,  near  Pietermaritzburg,  of 
the  steam  plough,  and  of  the  harrows  worked  by  the 
same  agency — 200  acres  having,  I believe,  been  success- 
fully cultivated  by  the  steam  plough. 

Agricultural  prospects  on  the  coast  have  very  much 
improved  during  the  past  year,  rain  having  been  more 
frequent  and  evenly  divided  along  the  coast  belt.  Sugar, 
the  staple  export  product  of  the  coast,  is  reported  to  be 
yielding  a good  return,  while  the  growing  crops  promise 
well  for  next  season.  The  crop  of  1879  amounted  to 
about  8,000  tons.  This  year’s  crop  is  calculated  to 
yield  from  13,000  to  15,000  tons,  at  an  average  of 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  February  11,  18S1. 


225 


£20  per  ton.  Tliis  gives  £260,000  to  £300,000  as  the 
probable  returns  from  sugar  this  year. 

Colfee  has  also  turned  out  a better  yield  than  for 
several  yeai's  past,  although  many  colfee  plantations 
have  been  allowed  to  die  out,  or  have  been  cropped  with 
sugar  since  di-ought  and  the  borer  insect  played  such 
havoc  with  them.  A few  small  plantations,  or  plots  of 
land,  on  the  coast,  in  Victoria  County,  also  in  other 
directions,  are  under  tea  culture,  with  fair  success.  A 
gentleman,  resident  at  the  Isipingo,  informed  me  last 
week  that,  with  the  exception  of  the  last  two  or  three 
mouths,  he  had  not  purchased  a single  pound  of  im- 
ported toa  for  his  household  during  six  years  past,  using 
nothing  but  what  he  had  himself  grown,  which  he 
found  to  be  of  very  good  flavour.  This  shrub  does 
equally  well  in  many  localities  in  our  uplands.  Arrow- 
root,  cayenne  pepper,  ginger,  and  other  exportable 
colonial  product  still  continue  to  be  grown  on  the 
coast,  and  are  exported  to  a small  extent.  The  delay 
frequently  attendant  on  effecting  sales  and  returns 
from  London,  tend  to  retard  an  extended  production. 
These  being  articles  of  limited  consumption  and  de- 
mand, have  frequently  to  he  held  for  months  after  arrival 
before  sales  can  be  effected  at  anything  like  fair 
market  values. 

Tobacco  is  grown  in  our  midlands,  hut  on  the  coast 
to  a much  larger  extent,  Lilly  supplying  all  local  de- 
mand for  the  unmanufactured  article. 

Mealies  continue  to  be  grown  to  a large  extent  by 
Coolies  on  the  coast,  these  people  requiring  to  dispose 
of  their  crops  as  soon  as  possible  after  reaping,  to  enable 
them  to  pay  rent  and  other  demands.  The  value  of  this 
grain  rules  low  until  the  Coolies  have  sold  out.  Some 
5,000  muids  of  coast-gTown  maize  have  lately  been 
shipped  coast- wise, — prices  ranging  from  7s.  to  10s. 
per  muid  of  200  lbs.,  partially  to  supply  a demand  which 
•wdll  always  exist  at  the  Cape  and  Port  Elizabeth— for 
the  purpose  of  feeding  ostriches — so  long  as  we  are  able 
to  compete  against  imported  maize.  At  present  the 
price  of  mealies  on  the  coast  has  risen  to  18s.  and 
‘20s.  per  muid.  I believe  some  shipments  of  maize  are 
shortly  expected  from  Europe  to  supply  the  demand. 

Cultivation  on  the  coast  during  the  last  year  or 
two  has  increa.sed  fully  50  per  cent. — especially  along 
or  near  to  the  lines  of  the  railway — which  has  greatly 
stimulated  the  sugar  and  other  enterprises. 

I am  much  pleased  to  learn,  from  several  sources, 
that  a number  of  sugar  planters,  who  have  been  able 
to  avail  themselves  of  the  advantages  offered  by  the 
large  Central  Sugar  Mill  (‘‘The  Usine  Cent  rale  ”)  at 
Mo^t  Edgecombe,  in  crushing  and  manufacturing 
their  cane  into  sugar  during  the  present  season,  have 
been  highly  satisfied  with  the  results  in  every  case,  both 
as  regards  the  quantity  and  quality  of  the  sugars  pro- 
duced ; and  that  several  planters  have  expressed  their 
intention  to  close  their  own  mills  next  season,  and  crush 
their  whole  crop  at  the  above  splendid  mill,  which  is 
estimated  to  be  capable  of  turning  out  2,500  tons  of 
superior  sugar  in  the  season,  to  a value  of,  sav, 
£50,000. 

Some  of  these  gentlemen,  though  forced  to  send  their 
cane  a distance  of  twelve  or  fourteen  miles  by  rail 
(from^  the  Umgeni),  nevertheless  intend  to  repeat  the 
experiment.  Here,  then,  is  a proof  of  what  I have 
before  ^vanced  as  my  hope  and  opinion,  that  the 
difficulties  hitherto  surroimding  the  production  of 
sugar  by  persons  of  limited  means  is  to  be  overcome 
by  the  Central  MiU  system — one  party  being  employed 
solely  in  the  more  simple  employment  of  growing,  and 
the  other  in  the  manufacture  of  the  cane  into  sugar, 
and  thus  the  enterprise  made  a profitable  one  to  both, 
as  well  as  increasing  the  exports  and  wealth  of  the 
colony. 

I casually  referred  to  ostrich  farming  in  my  address 
to  you  in  1878,  as  then  engaging  a deal  of  attention  in 
the  Eastern  Province  of  the  Cape  Colony.  In  July  j 
last,  when  travelling  to  Grahamstown,  Graaf  Reinet,  > 


and  other  places,  I was  much  surprised,  notwithstand- 
ing all  I had  previously  heard  regarding  the  prosecution 
of  ostrich  farming,  at  the  extent  to  which  the  breeding 
of  and  dealing  in  ostriches  had  attained,  and  the  large 
returns  which  are.  in  many  instances,  derived  by  the 
hatching  and  rearing,  the  purchase  and  re-sale  of  birds, 
and  the  crops  of  feathers  which  are  plucked  from  them 
(according  to  the  fancy  of  the  owners)  every  six  or  nine 
months,  as  also  at  the  large  sales  of  feathers  held  on  the 
market  at  Port  Elizabeth,  every  week,  on  Mondays 
and  Tuesdays,  throughout  the  year.  These  sales  aver- 
age from  £8,000  to  £15,000  weekly,  the  first  amount 
being  considered  rather  a low  return.  The  total  value 
of  feathers  sold  on  this  market  alone  (irrespective  of 
sales  inland,  or  in  the  Western  Province,  where  ostriches 
are  also  bred),  during  the  six  months  ended  June  30th 
this  year,  totted  up  to  £276,188  Is.  lOd.,  and  for  the 
year  1879  the  total  sales  were  £391,129  11s.  8d.  I think 
I may  safely  put  down  at  least  two -thirds  of  this  sum 
as  the  returns  from  domesticated  birds,  the  proportion  of 
wild  feathers  being  very  small. 

One  gentleman,  Mr.  Distin,  of  Tafelberg-hall, 
Graaf  Reinet  district,  has  about  1,000  breeding  birds 
and  innumerable  enclosures  on  his  farm.  He  is  sup- 
posed to  realise  at  least  £10,000  a year  by  ostriches. 

The  common  prickly  pear  plant  {Opuntia  vulgaris), 
which,  having  spread  itself  over  large  tracts  of  country, 
had  previously  been  considered  a pest,  and  large  sums 
spent  by  some  landowners  in  attempts  to  eradicate  it,  is 
now  found  to  be  good  green  for  ostriches.  Stuck  on  a 
fork  or  stick,  and  run  through  a blazing  fire  to  scorch 
the  thorns,  it  is  chopped  up  with  or  without  lucern. 
Mealies  and  barley  are  also  used  to  feed  with. 

I was  informed  that  the  first  census  taken  of  domesti- 
cated ostriches  in  the  Cape  Colony  in  1863  was  returned 
as  88  head.  In  1875  the  second  census  returned  22,000. 
The  number  is  now  believed  to  be  quite  100,000. 
Companies  are  now  being  formed  to  prosecute  ostrich 
farming. 

Angora  goats  and  ostriches  have  all  but  supplanted 
sheep  in  the  Zwaart  Ruggens  and  Graa  Reinet  dis- 
tricts, as  being  less  liable  to  losses  by  droughty  seasons. 

I lay  before  you  two  samples  of  Angora  hair  from  a 
superior  flock  in  the  above  district,  from  which  flock  I 
hope  in  a month  or  two  to  introduce  six  rams.  This 
sample  is  taken  from  wethers,  and  is  fully  12  inches  in 
length,  and  of  good  lustre.  This  breeder’s  ordinary 
clip  was  sold  at  Port  Elizabeth  in  July  last  at  2s.  per 
pound.  The  market  for  this  product  is  rather  depressed 
just  now. 

APPENDIX  G. 

Steamer  Lines. — Hull  to  Benguela. 

Extract  from  a letter  from  Mr.  A.  K.  Rollins, 
secretary  to  the  Hull  Literary  Society,  dated  Cogan- 
house,  Hull,  8th  December,  1880: — 

‘ ‘ The  steamers  to  which  I referred  are  those  of  Mes.srs. 
Bailey  and  Leetham,  of  this  port,  and  of  Lisbon.  They 
write  me  as  follows  : — ‘In  reply  to  your  note  of  yester- 
day, our  African  steamers  leave  Lisbon  and  touch  at 
the  undermentioned  ports  on  or  about  the  following 
dates: — 


Lisbon,  leave  5th  of  each  month. 

Madeira,  arrive  about  8th,  leave  about  8th. 

St.  Vincent, 

14th,  „ 

14th. 

(Cape  de  Verde) 
St.  Jago, 

15  th,  „ 

16th. 

(Cape  de  Verde) 
Bolama, 

19th,  „ 

20th. 

Principe, 

>> 

27th, 

27th. 

St.  Thomas, 

28th,  „ 

31st. 

Ambriez, 

3rd,  , , 

4th. 

Loanda, 

jj 

5th,  „ 

9 th. 

Benguela, 

JJ 

nth. 

13th. 

Mossamedes, 

14  th,  „ 

18th. 

22G 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  February  11,  1S81. 


Ben^-uela,  arrive  about  19th,  leave  about  21st. 


Loauda,  ,, 

Ambriez,  ,, 

St.  Thomas,  ,, 

I’riucipe,  ,, 

Bul«)inas,  ,, 

St.  .Tatro,  ,, 

St.  Viucent,  ,, 

^Madeira,  ,, 

Lisbon,  ,, 

‘‘They  also  leave  Hull 


28th,  „ 29th. 

1st,  ,,  4th. 

5th,  , , 5th. 

8th,  „ 9 th. 

12th,  ,,  13th. 

14th,  „ 14th. 

20th,  ,,  20th. 

23rd. 

•ut  once  a month.’  ” 


DISCUSSION. 

Viscount  Sidmouth  said  that,  as  Sir  Bartle  Frere 
had  iindtcd  questions  on  the  subject  of  his  paper, 
wliich  was  of  so  great  interest  at  the  present  time,  he 
>houM  be  glad  of  information  upon  one  or  two  of  the 
topics  mentioned  in  it.  First,  in  reference  to  the 
liarbours  on  the  coast ; his  own  recollection  of  Durban 
was  tliat  it  had  a very  bad  harbour,  and  the  same 
might  lie  said  of  the  harbour  at  Cape  Town,  Table  Bay. 
Tlie  only  good  harbour  was  St.  Simon’s  Bay,  which  lay 
quite  out  of  the  way  of  ordinary  traffic.  Supposing 
that,  at  any  future  time — without  entering  at  aU  into 
] ).  (litics — the  Transvaal  country  should  become  developed, 
he  would  ask  Sir  Bartle  Frere  whether  he  considered 
Dclagoa  Bay  possessed  sufidcient  facilities  for  affording 
a good  outlet  for  the  products  of  that  country.  That 
appeared  to  be  the  only  port  on  the  East  Coast  where  a 
natural  harbour  existed.  Dixrban  could  hardly  be  so 
called  on  account  of  the  dangerous  bar  at  its  mouth. 
He  sliould  like,  further,  to  know  whether  Sir  Bartle 
could  give  the  meeting  any  idea  whether  the  Portuguese 
( lov(;rnmeut,  which  holds  Delagoa  Bay,  was  disposed 
to  devclo])  that  liarbour  so  as  to  give  facilities  for  future 
tratlie.  Another  point  upon  which  he  would  be  glad  of 
information  was,  as  to  the  possibility  of  forming  a 
( Icpoi  at  .Vugra  Penquena.  Sir  Bartle  had  mentioned  the 
Hill  ill  gronp  of  rivers  shown  on  the  maps  high  up  on 
the  West  (Joast,  and  that  Eirropean  colonists  had  already 
feiiii'l  their  way  in  that  direction.  Driven  by  stress  of 
we.it  h<  r,  .some  yctirs  ago,  to  seek  an  anchorage  in  that 
leL-i-.n,  lie  Ii;id  found  it  very  deserted,  and  had,  in  the 
iieiglilionrhood  of  the  I.sland  of  Ichaboe,  known  for  its 
gnaiio  depo.Hits,  hit  upon  a very  good  harbour,  which 
lie  jiidg.  d to  he  somewhere  in  the  direction  of  the  small 
gp. 11  [.  ..f  rivers  referred  to.  As  Sir  Bartle  had  stated, 
;is  he  understood,  that  European  colonisation  had  found 
its  way  there,  ho  wi.shcd  to  know  whether  it  would 
net  L'  jio.ssihle  for  ti  depot  to  be  formed  at  Angra 
1 ’>  miucna. 

Mr.  J.  Jones  drew  Jittention  to  specimens  of  some  of 
the  minerals  mentioned  in  tlio  paper,  which  had  been 
turnislud  by  Professor  Tenntint,  including  specimens 
of  e.,,'il,  lead,  iron,  ;iud  diamonds.  Amongst  the  latter 
w.iH  olio  of  tho  l.arge.st  that  h<ad  ever  been  found  in  the 
' '.lony.  It  w.as  (!stimated  to  be  worth  ,£10,000  sterling, 
i Ic  Would  remind  the  meeting  that  Sir  Bartle  was  him- 
.self  a member  of  the  Turnei‘s’  Company,  through  the 
ag.  ii.  y of  which,  by  another  of  its  members — the 
P.  u one-.s  P>nrdett-Coutts — the  diamond  trade  had  again 
lx  ell  1 wrought  into  eminence  in  this  country,  after 
h iving  l.een  lost  since  the  reign  of  George  II.  It 
was  by  means  of  the  premiums  offered  by  this  lady, 
that  C'lerkcmvell  had  now  attained  the  highest  point  in 
tlie  trade  of  diamond-cutting. 

Mr.  Hall  saiil  Sir  Bartle  Frere’s  paper  had  the 
esp'cial  merit  of  pointing  out  the  great  advantages  of 
South  .\frie  i as  a held  for  emigration,  and  he  should 
like  to  .ask  whether  Sir  Bartle,  from  his  intimate  know- 
ledge of  the  country — cousidering  its  advantages  and 
di,s:»dvantages,  the  enuutry  being  destitute  of  a good 
eo.a.st -line,  and  harbours  for  mercantile  prirposes — 
really  thought  Soutli  ./Vfrica  a good  colony  for  British 


workmen  to  emigrate  to.  Every  means  of  knowledge 
was  possessed  by  the  public  of  the  conditions  of 
Australia,  Canada,  and  the  United  States,  and,  before 
the  paper  should  be  published,  he  would  like  to  hear 
from  Sir  Bartle’ s own  lips  whether  South  Africa,  in  his 
opinion — with  its  disadvantages  weighed  against  its 
advantages — was  an  eligible  field  for  the  formation  of 
British  settlements. 

Sir  Bartle  Frere,  with  regard  to  harbours,  explained 
that  he  had  omitted  reading  that  section  of  his  paper  in 
extenso,  for  want  of  time,  having  already  detained  the 
meeting  so  long,  but  he  had  mentioned  Angra  Penquena  in 
it,  and  had  pointed  out  that  one  of  the  great  wants  on  that 
coast  was  an  accurate  survey  by  responsible  surveyors 
of  her  Majesty’s  service.  Fogs  were  there  very  pre- 
valent, and  good  charts  and  sailing  directions  therefore 
would  be  of  especial  value.  He  felt  no  doubt  that  a 
very  considerable  coasting  trade  would,  in  the  future, 
be  carried  on  from  that  coast,  and  that  it  would  be 
brought  into  direct  communication  with  Europe  as  soon 
as  her  Majesty’s  Government  could  obtain  good  surveys 
of  the  coast.  A considerable  trade  was  already  carried 
on,  and  steamers  ran  pretty  regularly  to  Port  Nolloth, 
near  the  mouth  of  the  Orange  Biver.  They  ran  down 
southwards  to  the  group  of  rivers  mentioned,  and  dropped 
passengers  at  Angra  Penquena.  It  was  very  difficult  to 
give  advice  on  the  subject  of  Mr.  Hall’s  question  upon 
emigration ; but,  if  one  of  the  best  climates  in  the  world 
could  be  an  inducement,  emigrants  would  find  that  in- 
ducement in  almost  every  part  of  South  Africa.  They 
would  find  no  severities  of  heat  or  cold,  and  they 
could  thrive  there ; and,  above  all,  they  would  find  old, 
settled  communities  of  men  of  their  own  blood  and  race, 
and  Dutchmen  near  akin  to  us,  who  would  welcome 
them  with  as  much  hospitality  as  they  would  get  in 
England,  if  they  did  not  like  to  face  the  wilderness  and 
make  a home  for  themselves.  The  more  he  studied  the 
question  the  more  convinced  he  felt  that  there  were  few 
regions  of  the  earth  where  an  Englishman  would  be 
happier  who  was  compelled  to  seek  a home  out  of  his 
native  land.  There  could  be  no  question  that  Delagoa 
Bay  was  a magnificent  harbour,  and  that  a short  line  of 
railway  would  make  it  very  serviceable  to  the  Trans- 
vaal ; the  meeting  could  readily  draw  its  own  conclu- 
sions as  to  the  likelihood  of  this  proving  a place  of  very 
great  importance  in  the  near  future. 

Sir  David  Tennant  (Speaker  of  the  Cape  House 
of  Assembly)  was  delighted  with  the  admirable 
manner  in  which  the  history,  character,  customs, 
and  mode  of  life  in  the  colony  had  been  depicted 
in  the  paper,  and  he  could  fuUy  confirm  Sir 
Bartle’ s opinion  as  to  its  eligibility  as  a field  for 
British  emigration  and  enterprise.  Few  countries 
could  equal  it.  Of  course,  emigrants  going  to  South 
Africa  must  expect  to  rough  it.  One  of  the  great  dis- 
advantages experienced  by  strangers  was  the  condition 
of  the  labour  market.  Labour  there  was  of  a more  in- 
dependent and  less  reliable  character  than  elsewhere, 
whether  the  fact  was  attributable  to  the  climate,  to  the 
sparse  population,  or  to  the  manners  of  the  coloured 
races.  They  took  life  more  easily,  and  enjoyed  it  to  a 
greater  extent,  than  working  people  in  this  country. 
Strangers  would  have  that  difficulty  to  contend  with, 
but  they  would  find  that  eventually  things  would  smooth 
down.  The  insufficient  supply  of  the  labour  market 
was  one  of  the  great  disadvantages ; and  another  difficulty 
of  our  labouring  population,  in  emigrating,  would  be  that 
they  would  have  to  enter  the  labour  market,  to  some  extent, 
as  competitors  with  the  coloui’ed  people.  It  was  always  as 
well  to  state  difficulties,  and  not  to  present  too  glowinga 
picture;  but  any  industrious,  enterprising,  sober  emigrant 
would  be  sure  to  do  well  in  any  one  of  the  South  African 
colonies.  The  climate,  the  mode  of  life,  and  the  facili- 
ties for  communication,  all  tended  to  inspire  the  Euro- 
pean with  confidence  in  the  country,  and  to  give  him  the 
assurance  that,  with  diligence,  he  would  be  able  to 
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prosper  and  raise  himself  in  the  social  scale.  As  regards 
harbours,  at  Cape  Town,  the  chief  town  in  the  colony, 
Table  Bay  was  shimned  in  former  times  from  its  ex- 
posure to  stoians ; but  what  nature  had  denied,  art  had 
supplied,  and,  by  means  of  the  docks  and  the  bi-eak- 
water,  it  had  now  drawn  a very  large  commercial  and 
shipping  traffic  to  the  colony.  It  was  a perfectly  secure 
harbour  in  aU  weathers,  and  it  was  only  to  be  regretted 
that  the  docks,  when  first  planned,  had  not  been  made 
larger.  Algoa  Bay  was  more  exposed,  but  improve- 
ments were  to  be  made  there,  and,  when  they  were 
completed,  a safe  and  commodious  harbour  would  be 
supplied  to  a most  enterprising  port,  the  Liverpool 
of  the  Cape ; Port  Elizabeth  is  virtually  a roadstead, 
bixt  the  harboiu’  improvements  will,  in  the  end,  secure 
safety.  On  all  those  harbours  a very  large  outlay  had 
been  made  by  the  Colonial  Government,  which  con- 
tinued to  devote  a large  expenditure  to  them.  Erom 
Cape  Town  a railway  ran  northward  into  the  country 
for  400  miles,  which  had  feeders  on  each  side  all  the  way, 
and  another  railway  ran  also  inland,  the  two  together 
extending  about  1,000  miles  in  length.  Another  line 
of  400  miles  would  probably  eventually  be  extended  to 
the  diamond  fields.  As  those  districts  now  formed  part 
of  the  colony,  there  was,  of  course,  every  desire  on  the 
part  of  the  Government,  to  afford  facilities  for  reaching 
them  also  by  steamer.  As  Sir  Bartle  had  said,  the  only 
safe  and  certain  progress  was  to  be  acliieved,  not  by 
the  extinction  of  the  native  races,  but  by  the  ameliora- 
tion of  their  condition,  and  by  Christianising  them. 
He  concluded  by  moving  a hearty  vote  of  thanks  to  Sir 
Bartle  Frere  for  his  admii’able  paper,  coming  before 
them,  as  he  did,  with  his  great  knowledge  of  the  con- 
dition and  wants  of  the  country,  and  as  the  friend  of 
the  people  of  South  Africa,  and  beloved  by  them  all. 

Mr.  Peace  said  that  even  supposing  for  the  pur- 
poses of  trade  and  of  industrial  development,  Port 
Elizabeth  should  never  be  so  improved  as  to  make 
it  a good  harbour.  Port  Xatal  furnished  that  require- 
ment, as  was  proved  during  the  late  Zulu  war  in  the 
disembarkation  of  the  troops.  Haifing  known  Natal 
for  16  years,  he  could  say  there  was  no  colony  to  which 
he  would  so  readily  emigrate,  if  he  had  his  time  over 
again.  He  would  ad\*ise  sober,  industrious  men  to  go 
out  there  without  the  slightest  misgiving,  for  they 
would  find  that  there  they  would  live  an  Enghshman’s 
life  improved.  A circular  upon  colonisation  would  be 
issued  from  the  Colonial  Office  in  a few  weeks,  which 
would  give  every  information  wdth  regard  to  Natal,  to 
those  seeking  it.  Sir  Bartle  Frere  had  added  another 
claim  to  the  gratitude  of  the  British  public,  by  supply- 
ing, from  his  extensive  experience,  a knowledge  of 
South  Africa,  so  much  wanted  in  this  country,  and  of 
the  promi.se  for  the  future  of  that  great  dominion.  He 
had  much  pleasure  in  seconding  the  vote  of  thanks. 

Dr.  Badger,  after  hearing  the  paper,  felt  inclined  to 
doubt  whether  the  locality  of  the  Garden  of  Eden 
had  not  been  wrongly  supposed  to  lie  at  the  juuction 
of  the  Tigris  and  Euphrates,  and  whether  it  should  not 
have  been  fixed  in  South  Africa.  Much  was  now  talked 
about  the  “ three  F’s,”  but  South  Africa  pos.sessed  “three 
C's,” — coal,  copper,  and  cattle.  Its  indu.strial  pro- 
ducts might  be  made  enormously  useful,  and  he  hoped 
that  thousands  of  emigrants  woxild  be  induced  to  leave 
the  wild  and  uncultivable  parts  of  Ireland,  and  find  a 
home  in  South  Africa.  He  trusted  that,  under  the 
benignant  Government  of  England,  and  the  wise  con- 
stitution of  the  Cape,  Europeans  and  natives  might  be 
made  happy  alike  under  the  Divine  blessing. 

Mr.  E.  Rawlinson,  C.B.,  pointed  out  that  roads,  one  of 
the  first  necessities  of  a new  country,  were  being  con- 
structed in  the  Cape  Colonies.  With  railways,  roads,  and 
irrigation  canals,  the  country  would  soon  become  pros- 
wrous.  With  regard  to  the  labour  difficulty,  the 
Kaffirs  would  only  engage  themselves  for  a term,  and 


would  then,  in  spite  of  every  inducement,  return  to  their 
people  for  a period  of  idleness.  But  Englishmen,  too, 
were  fond  of  observing  St.  Monday,  and  the  natives 
only  manifested  the  same  desire  for  periods  of  idleness 
in  a more  rudimental  form.  If  treated  with  kindness, 
they  would  gradually  appreciate  and  adopt  habits  of 
civilisation,  and  would  aid  the  Europeans  in  making  the 
South  African  communities  sound  and  prosperous. 

Dr.  Mann  said  it  could  hardly  have  been  expected 
that  Sir  Bartle  Frere  would  have  been  able  to  devote  so 
much  of  his  time  to  the  service  of  the  Society  as  he  had 
in  producing  the  admirable  paper  just  read.  One 
of  the  most  valuable  portions  of  the  paper  was  the 
point  made  in  it  of  the  necessity  for  irrigation,  in  regard 
to  the  future  of  the  country.  Along  one  side  of  South 
Africa  ran  a range  of  lofty  mountains,  -which  were 
deluged  with  rain  for  six  months  of  the  year.  That 
rain  escaped  to  the  sea  by  a very  rapid  fall,  and  for  the 
next  six  months  the  country  was  parched ; but  as  soon 
as  that  water  should  be  properly  husbanded,  the  land 
could  be  made  to  produce  the  most  valuable  harvests. 
Throughout  many  parts  of  it  corn  could  not  be  grown 
at  present  in  summer,  but,  when  irrigated,  the  finest 
corn  crops  in  the  world  would  be  produced  in  the  dry, 
sunny  season  of  winter.  Since  1857,  the  most  rapid 
progress  had  been  made  in  the  country.  Then  na 
steamers  sailed  for  Natal,  and  to  reach  it,  he  had  himself, 
in  that  year,  had  to  take  a passage  to  Calcutta,  land  at 
the  Cape,  and  go  on  by  colonial  steamer.  At  that  time. 
Natal  was  occasionally  two  months  without  letters  from 
England.  Now  we  read  in  the  evening-  in  London  of 
the  events  that  had  taken  place  in  the  Transvaal  on  the 
morning  of  the  same  day. 

A Member  alluded  to  the  construction  of  railways  now- 
going  on  at  the  Cape,  and  said  that  the  colony,  having 
now  got  a fair  start,  would,  as  greater  progress  in  that 
direction  continued  to  be  made,  become  one  of  the  finest 
countries  in  the  world.  The  mountains  along  either  coast 
formed  natural  reservoirs,  and,  by  means  of  irrigation 
works,  a plentiful  supply  of  water  for  the  country  could 
be  obtained. 

Sir  Bartle  Frere,  in  acknowledging  the  thanks  which 
had  been  given  him,  urged  their  indebtedness  to  an  old 
and  valued  member  of  the  Society  for  the  addition  he  had 
made  to  the  evening’s  instruction  by  the  beautiful  collec- 
tion of  minerals  he  had  placed  on  the  table — he  alluded  to 
Professor  Tennant.  He  was  glad  to  notice  that  the  trade 
of  diamond  cutting  had  again  taken  firm  root  in  this 
country,  and  that  the  interesting  processes  connected 
with  it  could  be  witnessed  by  visitors  in  the  manufac- 
tories in  Clerkenwell,  through  the  kindness  of  the 
gentlemen  who  had  been  instrumental  in  planting  the 
industry  in  London. 

Mr.  Jones  added  that  in  a recent  competition  between 
diamond  cutters  in  Holland,  France,  and  England,  the 
finest  result  in  polishing  the  rough  gems  had  been 
attained  by  the  workmen  of  Clerkenwell. 

The  Chairman,  in  putting  the  vote  of  thanks  to  the 
meeting,  alluded  to  the  gratifying  fact  that  witness, 
after  -witness  should  have  risen  in  the  room  to  testify 
to  the  extreme  value  of  the  paper,  and  to  emphasise  the 
gratifying  account  given  from  Sir  Bartle  Frere’ s ex- 
perience of  the  present  condition  and  future  prospects  of 
South  Africa. 


TENTH  ORDINARY  MEETING. 

Wednesday,  February  9th,  1881  ; Sir  Philip 
CuNLiFFE-OwEN,  K.C.M.G.,  C.B.,  C.I.E.,  Member 
of  Council,  in  the  chair. 
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The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Bolas,  Tliomas,  2,  Tlie  Terrace,  Tumham-green,  W. 
Chamhcr.s,  AVilliam  E.,  Eversfield,  Sutton,  Surrey. 
Courteeu,  Ileurv,  336,  Clapham-road,  S.W^. 

Eelkiu,  Robert  Wilham,  F.R.Gr.S.,  Pennfields,  Wolver- 
liainptou. 

Kirkham,  Thomas  Nesham,  21,  Abingdon -street, 
"\Vestminster,  S.W. 

I^e,  Edwin,  43,  Devonshire-street,  Keighley. 

IjC  Rossi gnol,  Francis,  1,  Gresham-buildings,  Basing- 
liall-street,  E.C. 

:Magniac,  Arthur,  36,  Hertford -street,  Mayfair,  W. 
IMartindale,  ‘William,  10,  New  Cavendish-street,  W. 
^Imray,  R.  W.,  179,  Tipper  Thames-street,  E.C. 
O'Donnell,  William  Arthur  Maxwell,  4,  Gladstone- 
street,  London-road,  S.E. 

Parr,  Samuel,  7,  Finsbury -square,  E.C. 

Pheasant,  William  Craster,  8,  Edwardes- square,  Kens- 
sington,  W. 

Rafferty,  John  Henry,  4,  The  Terrace,  Richmond-hiU, 
Surrey'. 

Swanz}'*  Francis,  147,  Cannon -street,  E.C. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Cole,  Alfred  Clayton,  64,  Portland-place,  W. 

Cook,  Henry,  Barrow-in-Furness. 

Gibbs,  George  L.  M.,  46,  Grosvenor- street,  W. 

Green,  Herbert,  Tovil-house,  Maidstone. 

Liardet,  John  Evelvn,  4,  Breakspears-road,  Broekley, 
S.E. 

.Littler,  Ralph  Daniel  Makinson,  Q.C.,  1,  Plowden- 
buildings.  Temple,  E.C. 

Lockyer,  George,  jun.,  Beaconsfield-house,  Godolphin- 
road,  W. 

Lovcgrovc,  James,  18,  TJrswick-road,  Lower  Clapton, 
E.,  and  Town-hall,  Hackney,  E. 

Lvte,  F.  Maxwell,  F.C.S.,  Cotford,  OakhiU-road, 
■putney,  S.W. 

Payne,  Septimus,  F.R.G.S..  Castle-house,  44,  Mildmay- 
grovf,  ^lildmay-park,  N. 

Shuttleworth,  Joseph,  Hartshohne-hall,  Lincoln,  and 
Stamj)  End  Works,  Lincoln. 

Wills,  George  Samp.son  Valentine,  The  Westminster 
College  of  Chemistry,  60,  Lambeth-road,  S.E. ; aud 
116,  St.  Gcorge’s-road,  S.E. 

Wright,  bryce  McMurdo,  F.R.G.S.,  Hesket-house,  54, 
Guildford-strcct,  Russell- square,  W.C. 

The  paper  read  was  on — 

THE  PRESENT  CONDITION  OF  THE  ART  OF 
WOOD-CARVING  IN  ENGLAND. 

By  J.  Hungerford  Pollen. 

Tn  tlio  remarks  I am  about  to  make  on  wood- 
carving,  I shall  not  enter  into  the  higher  aspects 
of  tliis  kind  of  art.  It  is,  indeed,  one  side  or 
branch  of  tlic  sculptor’s  art.  Sculptors  of  the 
greatest  attainments  have  left  us  statues,  busts, 
medallions,  and  other  objects  equal  to  what  has 
bf>en  acconiplislicd  in  liarder  materials,  ivory,  mar- 
ble, and  bronze.  INIany  small  pieces  in  the  South 
Kensington  Museum,  as  Sir  Philip  Cunliffe-Owen 
caj)  tell  yon,  will  fully  satisfy  those  who  look 
for  what  can  be  done  in  hard  woods.  But  I 
shall  have  enough  for  my  present  object  if  I 
r.an  call  your  attention  to  carving,  not  as  a 
branch  of  .sculpture  in  this  higher  sense,  but 
as  a handicraft  of  great  use,  and  I may  say 
of  necessity,  to  the  architect  and  the  cabinet- 


maker— carving  with  sharp  tools  on  softer,  or 
only  moderately  hard,  woods.  The  carving  w^ith 
which  I am  principally  concerned,  is  executed  in 
pine  and  ash.  Walnut  wood  is  more  easily 
procured  in  Italy  and  France  than  in  England, 
and  it  is  of  so  fine  and  tenacious  a grain,  that  it 
admits  of  more  delicate  workmanship  than  that 
which  I wish  now  to  advocate.  Wood-carving  is, 
unfortunately,  at  a low  level  in  this  country  for  the 
present ; speaking  generally,  it  is  almost  a lost  art. 

The  only  traditional  school  that  has  come  down  to  us 
has  its  home  in  the  dockyards ; even  from  that 
quarter  it  is  being  driven  by  iron  and  steel.  Many 
persons  present  to-night  may  have  observed  at 
Vauxhall-bridge  a ship-breaker’s  yard,  and  have 
been  struck  with  admiration,  as  I have,  of  the 
admirable  figure-heads  of  colossal  proportions, 
sometimes  to  be  seen  there.  They  are  well-pro- 
portioned, often  dignified,  designed  and  carved 
with  a perfect  feeling  of  propriety  for  the  effect 
they  produce,  all  being  calculated  to  show  from  a 
distance.  I do  not  know  whether  there  are  good  ' 
artists  stiU  capable  of  these  successes.  It  would 
be  a real  matter  of  regret  that  one  or  two  of  such 
works  should  not  be  preserved  as  monuments  or 
studies,  rather  than  be  sawn  up  for  firewood.  i 

It  would  be  unfair  in  a discussion  on  this  sub- 
ject to  omit  mentioning,  with  the  highest  honour,  I 

such  a carver  of  fancy  work  as  the  late  Mr.  Rogers,  j 

and  some  half  dozen  great  London  firms  of  cabinet-  | 
makers.  But  his  work,  again,  is  of  too  refined  a j 
kind  to  be  included  in  the  remarks  I am  making ; j 
it  is  occasional  work,  equal  to  that  of  the  Floren-  i 
tines,  Romans,  and  Venetians  of  the  16th  century.  j 
What  we  want  now  is  such  carving  as  one  ought  ; 
to  expect  from  skilled  joiners,  from  a regular 
craft,  and  at  moderate  cost.  Artists,  architects, 
furniture  makers,  and  the  employers  of  all  of 
them,  want  good  current  work,  worthy  of  the 
churches,  state  buildings,  and  houses  we  are  build- 
ing at  such  great  cost  all  over  the  country. 

How  much  of  it  do  we  see  in  the  great  churches  j 
of  our  day,  or  in  public  buildings,  or  in  rich 
country  houses  ? There  is  a certain  quantity  in 
the  Palace  of  Westminster,  not  of  much  interest, 
but  in  general  the  poverty  of  this  charming  kind 
of  decoration  is  mortifying.  Doorways,  doors, 
panelling  have  been  starved  down  to  yards,  fur- 
longs, and  miles  of  the  product  of  the  moulding 
plane.  Even  this  much  of  handiwork  is  generally 
replaced  by  the  steam  plane.  A good  deal  even  of 
what  passes  for  good  carving  is  produced  by  a 
machine  which  multiplies,  by  mechanical . action, 
copies  of  any  given  figure.  I suppose,  too,  that 
most  of  us  have  had  experience  of  that  dismal 
lodging-house  furniture  met  with  at  watering 
places — black  horsehair  sofas,  with  gaunt  backs, 
chopped  into  leaves  and  curves,  and  sideboards 
of  the  same  character.  On  the  other  hand,  look 
at  the  eagerness  with  which  old  chairs  and  furni- 
ture are  bought  up,  not  alone  because  they  are 
old,  but  because  a certain  elegance  is  discernible  • 
in  the  simple  carving  which  was  all  but  universally 
bestowed  on  them  less  than  a century  ago. 

Now,  carving  in  wood  is  as  necessary  to  good 
architecture  as  carving  in  stone.  Many  buildings 
that  are  not  wanting  in  external  dignity  and  even 
splendour,  are  finished  from  foundation  to  roof 
ridge  without  the  help  of  a stone-cutter,  but  are  well 
fitted  in  the  matter  of  wood-cutting  within  doors. 
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The  sole  feature  that  gives  interest  to  some  old 
London  houses  is  their  carved  wooden  doorway 
and  porch,  e.g.,  in  Queen  Anne’s-gate,  West- 
minster, and  in  some  by-streets  of  the  City.  And 
this  remark  does  not  apply  to  civil  buildings  only. 
Wood-carving  is  the  glory  of  many  of  our  old 
churches,  for  wood  is  the  material  with  which 
churches,  like  houses,  are  furnished. 

As  regards  architecture,  we  have  lived  to  see  two 
revivals  in  thiscentury — the  Pointed  style,  and  now, 
quite  recently,  public  taste  is  setting  in  the  direc- 
tion of  what  is  called  by  the  venerable  name  of 
Queen  Anne,  in  other  words,  classic  or  Italian 
architecture,  as  naturalised  here  in  England  by 
Jones,  Wren,  and  their  successors.  Both  classes  of 
building  are  incomplete  —absolutely  incomplete — 
without  wood  decoration. 

Architects  have  been  in  advance  of  carvers,  and 
we  see  the  exteriors  of  modern  buildings  far  better 
understood  than  the  interiors.  Great  exertions 
have  been  made  by  the  late  Sir  Gilbert  Scott,  and 
other  architects,  to  train  carvers  of  stone,  but  much 
remains  to  be  learned  and  practised  by  the  carvers 
of  wood.  We  seem  to  have  stopped  half  way  in 
our  revivals ; and,  as  I wish  to  direct  attention  to  a 
want  that  seems  to  me  very  serious,  I must  proceed 
to  notice  these  revivals  in  detail. 

To  begin,  then,  with  the  pointed  style,  consider- 
ing the  rate  at  which  the  world  moves,  and  the 
rapid  changes  of  fashion,  this  mediaeval  style 
has  had  a long  reign.  Pointed  architecture  has 
been  more  popular  in  our  country  than  on  the 
Continent,  and  the  principles  of  its  structure  and 
decoration  have  been  more  widely,  perhaps  better, 
understood.  Xow  what  part  has  wood-carving  had 
in  that  revival  ? We  have  rebuilt  the  Houses  of 
Parliament,  we  have  just  finished  the  new  Law 
Courts,  and  have  erected  churches  innumerable. 
In  how  many  of  the  latter  shall  we  see  carved 
7//  i severe  seats,  crocheted  canopies,  or  carved  shrines  ? 
"What  progress  has  been  made  in  regard  to  the 
fitting  up  of  civil  architecture  ? The  throne  in  the 
House  of  Lords  is,  perhaps,  the  best  piece  of  work 
in  the  Palace  of  the  Legislature,  but  the  general 
fittings  of  the  building  are  devoid  of  interest. 

Xow  let  any  one  walk  into  Henry  the  Seventh’s 
chapel,  in  Westminster  Abbey,  or  that  of  St. 
George  at  Windsor,  and  imagine  how  dull  and 
uninteresting  either  building  would  be  with- 
out the  stalls  and  canopies  that  rise  15  feet  or 
19  feet  on  either  side.  The  stall  work  of  both 
belongs  to  a late  date  in  Pointed  architecture — a 
period  of  decay — yet  what  noble  achievements  in 
woodwork  these  seats  and  canopies  are  ! The 
misereres,  or  hinged  seats,  have  brackets  which 
serve  as  a sort  of  seat  when  turned  up.  The 
brackets  are  supported  by  masks,  grotesque  figures, 
or  animals,  ^vith  foliage,  gracefully  turned.  The 
designs  are  quaint,  humorous,  and  always  carved 
with  spirit.  The  carvers  have  been  their  own 
de«-igners,  and  have  evidently  taken  pleasure  in 
their  work.  Perhaps  a certain  amount  of  humor- 
ous quaintness  is  characteristic  of  all  good  carving, 
whatever  the  date  or  style. 

I think  our  modern  churches  look  cold  and  dull, 
even  where  great  sums  of  money  have  been  spent 
upon  them,  from  want  of  this  kind  of  furniture, 
once  so  general. 

Then,  again,  as  to  roofs  ; no  structures  could  be 
grander  than  the  great  wooden  roofs  of  the  Middle 


Ages.  Some  were  supported  by  king  posts,  queen 
posts,  hammer  beams,  and  a forest  of  smaller 
supports : intricate,  yet  not  without  regularity  and 
order : and  always  having  figures  of  angels  with 
outstretched  wings  on  the  ends  of  the  hammer 
beams.  We  have  a superlative  example  in  West- 
minster-hall.  Smaller  roofs  of  the  same  construc- 
tion are  to  bo  seen  in  some  churches  of  Xorfolk. 
All  of  these  are  dependent  for  much  of  their  in- 
terest on  the  carved  figures  that  adorn  them. 
Perhaps  such  costly  undertakings  are  scarcely  to 
be  hoped  for  in  our  times.  Yet  the  hall  of  Lin- 
coln’s-inn,  with  a beautiful  roof,  was  erected  by 
Mr.  Hardwicke  forty  years  since.  With  the  excep- 
tion of  occasional  restorations  of  college  halls,  I 
doubt  whether  we  have  followed  the  example  set 
so  long  ago. 

Another  fine  form  of  roof  or  ceiling  one  would 
gladly  see  reproduced  more  constantly  is  that  of 
square  panelling  with  carved  leaf  work  on  the 
points  of  intersection.  Most  of  the  ceilings  we 
find  in  modern  churches,  or  in  houses  built  in  the 
mediseval  style,  are  merely  panelled  with  rails 
moulded  by  the  plane. 

Xow,  is  it  reasonable  to  suppose  that  carved  leaf 
work  of  this  kind — light,  bold,  broad,  and  sinewy 
— though  it  is  not  of  extraordinary  difficulty,  can- 
not be  added  to  ordinary  panelled  work,  because 
of  the  cost  ? As  we  see  it  in  old  work,  it  is  simple 
and  coarse,  but  effective.  It  does  not  require  an 
accomplished  hand  for  its  execution.  Yet  the  quick, 
ready  bands  from  which  such  work  ought  to  be 
producible  with  ease  and  at  moderate  cost,  cannot 
be  found. 

In  making  such  a statement,  I feel  bound  to 
acknowledge  the  services  to  wood  sculpture  of  Mr. 
Brindley  and  his  pupils.  He  has  restored  stall  work 
and  tabernacle  work  of  all  kinds.  But  such  skill 
is  confined  to  very  few  firms  in  London,  Peter- 
borough, and  perhaps  one  or  two  other  favoured 
cities.  We  have  nothing  like  the  amount  of  skill 
and  talent  in  the  wood-carver  that  we  can  resort 
to  in  masons  and  carvers  of  stone. 

If  the  mediaeval  revival  has  not  seen  a lively  and 
growing  school  of  architectural  wood-carvers, 
ready  to  decorate  stall  work  and  tabernacles, 
panelled  walls  and  ceilings  ; neither  can  we  point 
to  any  solid  achievements  in  modern  mediaeval 
furniture.  One  or  two  light  and  well-constructed 
pieces,  such  as  sideboards,  buffets,  &c.,  have  been 
seen  in  the  great  International  Exhibitions.  But 
in  furniture,  far  higher  accomplishments  are  re- 
quired of  the  carver.  Those  old  cupboards, 
cabinets,  buffets,  chests,  of  French  or  Flemish 
origin,  which  are  to  be  seen  in  the  South  Kensington 
Museum,  and  picked  up  in  shops,  are  carved  not  with 
mere  leaf- work,  but  with  figure  subjects.  Little 
compositions,  illustrating  old  legends,  form  the 
chief  decoration  of  this  old  furniture;  but  we 
look  in  vain  for  it  in  our  own  reproductions. 

If  we  are  to  go  on  building,  fitting  up  interiors, 
and  making  mediaeval  furniture,  it  is  in  the  direc- 
tion here  indicated  that  we  want  training  and 
practice.  Something  should  be  said  as  to  the  treat- 
ment of  carved  woodwork  and  carved  furniture. 
Old  work  was  partially  eilded.  In  roofs  where  it 
had  little  light  upon  it,  it  was  painted  and  gilt.  It 
was  never  covered  with  glossy  varnish,  as  so  much 
of  our  modem  woodwork  is. 

Let  us  turn  now  to  the  decorative  woodwork  of 
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;i  later  period,  spoken  of  sometimes  as  a sort  of 
lialfway  step  in  the  direction  of  Italian  art,  that 
pu?-'-ly  'dMmestic  style  which  we  call  Elizabethan. 
It  '■  •].. ng*;,  in  reality,  to  the  earlier  revival  in  this 
' -;iii!'-y  *'f  classic  or  Italian  architecture.  It  was 
j.'  . r M,  artistic  in  outline,  nor  so  fine  in  detail, 

- -a  • art  i.f  the  time  of  Henry  YIII.  He  had 
-in  ainl  other  foreign  artists  in  his  pay — men 
. in.  ateii  luider  the  revival.  The  period  of  Eliza- 
1*  '.as  later.  The  kingdom  was  more  or  less 
> .iat.  d from  Continental  Europe,  and  our  style  of 
HI-'  iot'-'-ture.  and  of  the  woodwork  and  sculpture 
tl.  ;t  hcli'iigs  to  it,  became  national.  It  is 
t’  Kii/abcthan  house,  its  interior  panelling, 
it-  ' .Ti.-ifid  carving,  and  massive  furniture,  which 
a t 1 ViiMcd  so  great  a popularity  down  to  our 
owp  tunes.  Country  houses  of  this  kind  have 
II  r*.-tittcd,  and  others  built  in  recent  times,  and 
' .tnt’ime  to  build  them  still.  All  the  wood- 
w ’];  ..f  the  old  houses  has  a distinct  and  national 
.•h  ir.a-  ti  r.  But  it  had  this  character  owing  to  cer* 

: in  national  jirejudices,  and  to  the  difficulties  that 
't  ■i-i  in  the  way  of  sending  artists  to  Italy,  to 
in  Eome  or  Florence,  as  was  the  custom  of 
tin-  various  States  of  Germany,  Spain,  and  the 
X.  tln  rlands. 


Nevertheless,  builders  and  projectors  of  Eliza- 
b‘-than  liouses  aimed  at  following  the  lead  of  the 
•:rti-'  e -f  I taly.  In thatfavoured land, theenthusiasm 
i'<*r  anti?jne  art,  and  the  success  with  which  it  was 
•'  nltivated,  were  astonishing.  Italian  painters  were 
oiti  n arcliitects  as  well.  They  designed  churches 
:ii  1 h •u'^es;  they  caught  up  the  threads  of  old 
tr:.  :,iti.»ns,  and  carried  them  out  into  a thousand 
‘i  rie;it,e  developments.  Wood  - carvers  adopted 
inorddings,  capitals,  brackets,  arabesques, 
I leaf- work,  which  they  found  on  ancient 
? oi  II  i nt-^.  'rhongh  they  borrowed  these 
d.-(.a:i  fiv.ni  archit(;cture,  they  modified,  simpli- 
t' ' , ..r  niultiiilicd  them,  according  to  the 

<•  ! .'t  iriiies  of  Ihc  objects  they  had  in  hand, 

: ■'I  ti;.  nature  of  the  materials  in  which  they  had  to 
u . !.  In  this  res j)(!ct,  they  did  what  wood-carvers 
h ' 1 •h-n-’  f'.rthe  Pointed  style.  The  eggandtongrie, 
t ■'  : in  iii-'idoinu,  the  ogee  mouldings  covered  with 

h 1 :el;ill  been  ada.pted  to  their  service.  But, 

i M ■ ‘ iieis  .)f  t he  earliest  and  finest  carvers,  an  im- 
■ I I-  V I'  iety  ^^as  introduced  into  these  important 
I h i . nt  of  deeoration.  So  also  with  capitals  arid 
•I  t-.  tie-  ( lassie;  acanthus  was  put  to  universal 
a . If  w.as  varied  in  ten  thousand  ways.  Yet 
all  these  Italian  capitals,  or 
work,  in  which  this  leaf  is  used, 

■ cannot  but  see,  moreover,  what 
of  foliage  it  is,  and  how  inex- 
i])])lication,  offering  an  endless 
and  y(;t  ])roserving  that  unity 
rcat  princi[)les  of  art. 
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■ \ain]»les  of  a large  and  a small  piece 
e,  b.  longing  to  the  best  period  or 
'd-wrk  (bench  and  mirror).  We  must 
alian  woo(l -carving  before  the  mind,  if 
> nnd.  rstiind  that  of  our  own  country, 
iliar  eharacter  of  our  own  Elizabethan 
iiul*  rd,  of  till'  cont<'inporarary  carving 
and  (!ei  ninny,  and  still  more  of  Flanders 
it(  s ..f  th('  h uise  of  Burgundy,  was  due 
r liold  in  those  countries  of  old 
s.  '\\  (>,  in  England,  retained  a great 
•M  hoiiM  s,  old  feudal  customs,  the 


state  and  hospitalities  of  former  days.  The 
Elizabethan  house  was  still  surrounded  by  a moat. 
It  had  courts  and  gate- houses.  The  doors  were 
old  ledge-doors  of  massive  oak,  sometimes  pierced 
with  shot-holes.  Then  we  preserved  the  old 
tradition  of  one  vast  room,  or  hall,  to  which  with- 
drawing rooms,  and  libraries,  and  galleries  were 
offsets.  Into  the  hall  travellers  and  wanderers 
were  welcomed.  The  entrance  was  a passage 
panelled  off  from  it,  so  that  access  could  be  had 
through  it  to  the  rest  of  the  house.  Over  this 
passage  a gallery  commonly  led  from  one  side  of 
the  house  to  the  other,  still  across  this  great  hall. 
These  panelled  screens  and  galleries  are  richly  deco- 
rated with  carving  of  several  kinds.  A huge  fire- 
place was  provided  on  one  side.  The  upper  end 
was  raised,  and  the  handsomest  seats  were  placed 
there.  There  sat  the  guests  of  highest  rank,  on 
the  wall  side  only.  The  salt,  the  emblem  of 
hospitality,  was  placed  in  the  middle  of  the  table. 
Guests  of  inferior  rank  sat  at  tables  running 
down  the  length  of  the  room.  The  walls  were 
panelled  with  oak,  to  a height  of  ten  or  twelve  feet. 
These  noble  halls  are,  as  we  may  say,  “the 
making”  of  the  Elizabethan  house,  as  they  had 
been  of  the  earlier  Tudor  houses,  and  of  old  castles, 
and  manors,  and  granges,  time  out  of  mind.  The 
architectural  diposition,  inside  and  out,  was,  in 
great  measure,  dictated  by  that  of  the  old  pointed 
style.  The  Eenaissance  was  adopted  with  en- 
thusiasm, but  the  parts  and  details  were  fitted  to 
a system  of  mullioned  windows,  pointed  roofs, 
and  Tudor  arches.  Builders  thought  one  way ; 
and  expressed  their  thoughts  in  a borrowed 
language.  We  see  curious  fagades,  displaying  sets 
of  columns  of  the  “Five  Orders,”  one  over  the 
other.  As  to  details  of  wood- work,  the  fireplace 
was  put  together  over  a Tudor  arch,  like  all  the 
doorways  of  the  house.  Bound  arches  were  of 
late  adoption.  The  hall-screen  had  classical 
columns,  capitals,  and  brackets.  Terminal  figures, 
with  Ionic  capitals,  supported  the  large  and  pro- 
jecting cornices.  Both  in  these  large  screens  and 
the  chimney  fronts,  the  details  are  curiously  mixed 
in  character.  There  are  Doric  columns  from  the 
ground  ; a second  series  over  them  ; deeply 
recessed  panels,  fronted  by  arches ; over  all, 
generally  the  heraldic  achievement  of  the  family. 
The  boldest  carving  is  often  seen  in  the  details  of 
heraldic  carving ; the  mantlings  of  the  helmet 
coming  down  in  wide  sweeps  of  wood  carved  in 
relief.  Every  detail  in  this  kind  of  carving  re- 
tained to  a great  degree  its  abstract  and  conven- 
tional design.  In  the  richest  and  best  examples  of 
screens  and  fire-places,  figure  sculpture  is  employed. 
The  virtues,  for  instance,  in  hooped  petticoats  or 
classic  armour.  Arabesque  work,  that  is,  animal 
heads  or  human  masks,  with  scrolls  of  foliage, 
were  carved  with  spirit,  and  used  to  cover  imposts, 
or  panel  surfaces,  or  coupled  together  and  spread 
out  into  cornices,  and  the  upper  borders  of  con 
tinuous  panelling.  Another  favourite  element  of 
decoration  is  that  scroll  work  of  flat  relief,  with 
bosses  of  turned  and  split  wood  at  intervals,  called 
strap-work.  The  cornices  of  chimney-pieces,  or 
screen  divisions,  are  often  interrupted  by  work  of 
this  kind  lapping  round  it,  and  passing  over  mem- 
bers of  the  structure  above  or  below.  It  would 
seem  to  be  an  idea  borrowed  from  the  old  iron- 
work that  formed  so  important  a feature  in  the 
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chests,  doors,  and  other  wood-work  of  the  middle  ’ 
ages.  This  strap-work,  and  the  larger  surfaces  of 
it  round  heraldic  scutcheons,  borrowed,  probably, 
from  the  notched  and  curled  edges  of  boiled  and 
stamped  leather,  are  very  effectively  employed  in 
Elizabethan  wood- work.  In  one  form  or  another, 
these  pierced,  plated,  or  curled  decorations  are  met 
with  on  all  sorts  of  surfaces.  They  are  of  great 
effect. 

Then,  again,  look  at  the  furniture  of  this  system. 
The  huge  acorn  table  legs,  with  gadroon  ribs  on  the 
upper,  and  acanthus  leaves  on  the  under  surfaces. 
The  same  acorn  shape  elongated  serves  for  stair 
balusters,  and  for  supports  to  side-boards  and 
cabinet  fronts.  Other  notable  objects  of  furniture 
are  the  beiste^ids.  The  bed  heads  are  divided  into 
recessed  panels,  and  the  tester  is  supported  by 
huge  acorn  posts,  sometimes  by  fluted  columns, 
much  diminished  as  they  rise.  Rude  terminal 
carj’-atid  figures  are  generallj’'  introduced  into  the 
bed  head.  The  tester  is  a panelled  frame. 

Most  of  the  details  of  Elizabethan  woodwork  are 
meant  to  be  Italian.  The  mouldings  are  partly 
run  off  from  the  jdane,  partly  fitted  in  with  billets 
or  egg  mouldings,  but  worked,  it  must  be  remem- 
bered, by  uneducated  carpenters,  joiners,  and 
caiwers. 

If  we  take  Elizabethan  caiwing  detail  by  detail, 
it  is  full  of  faults,  short-comings,  and  inconsisten- 
cies. It  aims  at  a graceful  and  beautiful  ideal ; 
but  it  is  carried  out — often  ignorantly — as  best  it  can 
be.  We  recognise  in  it  a real  character  ; it  is  full  of 
strange  and  even  grotesque  incident,  but  it  speaks 
the  mind  of  its  day.  And  this  is  what  gives 
spirit,  life,  and  meaning  to  good  intentions  in  the 
artist.  The  Elizabethan  age  was  full  of  a strange 
medley  of  thought — chivalry,  of  a kind  hospitality, 
courage,  thirst  for  new  adventure,  for  new  know- 
ledge— of  affectation  and  simplicity — of  generosity, 
though  thirsty  for  wealth,  and  stained  with  cruelty. 

If  we  attempt  to  reproduce  wood- work  belong- 
ing to  that  period,  we  must  do  it  with  some 
spark  of  love  for  the  interesting  side  of  an  age  so 
remarkable;  and  of  art,  so  full  of  inconsistencies,  or 
at  least  of  compound  ideas.  If,  on  the  other  hand, 
we  simply  copy  this  old  work,  and  with  labour  and 
neatness  follow  its  oddities,  without  knowing  how 
to  modify  their  art  in  our  turn,  as  they  modified 
Italian  art  in  theirs,  we  do  but  reproduce  the 
grotesque  side  of  it.  The  neater,  the  smoother,  the 
more  mechanical  the  imitation,  the  more  glaring  be- 
come the  faults  of  our  work.  Any  architect  who  has 
had  to  take  work  of  this  kind  in  hand,  and  to  get 
it  executed,  will,  I think,  agree  me  as  to  the  un- 
satisfactory results  he  has  often  to  meet.  It  is 
to  be  remembered  that  the  wood-’svork  of  the 
Elizabethan  time  was  cut  by  country  workmen, 
and  it  is  astonishing  that  hands  so  well  practised 
in  the  actual  business  of  carving  should  have  been 
found  in  every  county  in  England,  from  Northum- 
berland to  Cornwall.  Could  w'e  go  to  any  assize 
town  now  and  reckon  on  finding  two  or  three 
master  wood  carvers  and  their  apprentices,  ready 
to  carry  out  panelling,  heraldry,  furniture — ail 
that  is  wanted  to  fit  up  a stately  palace  accord- 
ing to  the  taste  of  the  day  ? Xo  ; I fear  that  out 
of  London,  or  Peterborough,  or  one  or  two  other 
favoured  towns  where  some  man  of  special  train- 
ing has  made  a school  for  himself,  we  should 
search  for  what  we  want  in  vain. 


Well,  let  us  turn  to  a later  fashion,  that  which 
is  becoming  so  pox^ular  now  under  the  name  of 
Queen  Anne. 

Two  great  architects  put  the  principles  of  the 
Italian  Renaissance  into  exact  form  in  the  17th 
century — Inigo  Jones  and  Christopher  Wren; 
Vanbrugh,  Chambers,  Kent,  Adam,  and  others 
followed.  Numerous  examples  of  the  wood- work 
designed  by  these  artists  remain  in  public  build- 
ings, churches,  and  dwelling-houses.  They  had 
fewer  decorative  resources  than  their  contem- 
poraries in  Italy  and  France.  One  great  name,  how- 
ever, belongs  to  the  profession  of  wood  sculptors 
of  the  century,  that  of  Grinling  Gibbons.  His 
foliage,  flowers,  birds,  and  other  details  have  the 
sweep  and  delicacy  of  Nature,  so  far  as  an  apjjroach 
to  Nature  can  be  carried  in  decorative  carving.  All 
the  carving  of  the  17th  and  18th  century  may  be 
called  architectonic.  It  was  put  to  the  service  of 
interior  decoration.  Let  us  notice  it  in  detail. 
Houses  were  no  longer  built  Avith  the  great  halls 
already  noticed.  Churches,  however,  and  large 
public  halls,  such  as  those  of  Greenwich  Hospital,. 
Kilmainham  Hospital,  in  Dublin,  and  other  places, 
were  often  screened  off  from  the  doors.  Such 
screens  are  regular  and  orderly  fagadr  s,  with  arched 
entrances,  surmounted  by  a pediment.  The  Avails, 
of  these  structures,  and  of  rooms  generally,  Avere 
divided  by  columns  or  pilasters,  fluted,  and  Avith 
carved  Corinthian  capitals.  The  panelling  is  na 
longer  of  the  old  sizes,  but  in  very  large  divisions  ; 
one  of  dado  height,  with  tall  panels  above.  They 
stand  AA^ell  out,  and  are  enclosed  Avithin  bold  roil 
mouldings,  projecting  beyond  the  surface  of  the 
panels.  Where  these  panels  are  of  great  size,  as  in 
some  public  halls,  the  mouldings  were  carved. 
Wreatlis  of  leaf -work  stand  out  in  relief  on  the 
architraves,  that  finish  the  Avail  panelling ; and  that 
surmount  the  openings  of  fire[)laces  and  doorways. 
These  doorAvays,  even  inside  the  rooms,  are 
generally  covered  by  a pediment.  The  picture 
frames  that  form  the  upper  j)ortion  of  the  chimney 
fronts,  are  also  surmounted  by  a pediment, 
pointed,  or  round,  or  interrupted  in  the  middle. 
Garlands  of  leaves  or  hoAvers,  with  bold  side 
brackets,  in  the  form  of  volutes,  over  Avhich  the 
foliage  falls,  or  from  the  eyes  ^f  Avhich  another 
scroll  of  leaf-Avork  springs,  form  the  side  decoration 
of  the  chimney  fronts  of  the  more  correct  Wren 
period. 

I should  be  taxing  your  patience  too  far  were 
I to  attempt  to  follow  the  wood  decoration  of  this 
fine  character  through  all  its  details.  We  may, 
however,  notice  some  special  features,  out  of 
Avhich  the  wood-fitters  and  joiners  of  the  last 
century  maybe  said  to  have  made  their  decorative 
work,  and  these  are  the  v^ery  elements  Ave  want  our 
wood-cutters  to  have  at  command  to-day. 

First,  figure  sculpture.  Somehow  in  this 
country,  our  wood-carvers  have  never  been  strong 
in  this  essential  matter.  Even  in  Wren’s  time, 
and  that  of  his  successors,  bej  ond  an  occasional 
artist,  there  does  not  seem  to  have  been  any  possi- 
bility of  commanding  the  services  of  carvers  edu- 
cated to  this  extent.  We  find  heads — of  cherubs, 
of  Avomen,  &c. — occasionally  Avell  modelled  and 
finished.  But  the  contemporary  Italian  and 
French  Avood-cutters  could  beat  us  out  of  the  field 
in  this  respect. 

Of  foliage,  the  English  carvers  Avere  masters 
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As  for  tlie  foliage  of  Gibbons,  it  was  of  all  kinds» 
and  animals  were  introduced  among  the  rolls  of 
liix  sti-ms  and  flowers.  It  was  abundant,  and  yet 
d*  li.  atc.  Generally,  lie  used  lime-wood;  and  his 
v/ork  is  such  as  naturally  found  its  place  as  an 
uMition  to  actual  architectural  details,  and  was 
u].;.luM,l  to  friezes,  or  placed  under  pediments,  or 
on  the  architrave  fronts  of  chimney  pieces.  Such 

< ai  vinu  as  that  of  Mr.  Eogers,  had  more  of  it  been 
tb  Voted  to  decoration,  would  be  invaluable  in  these 
r.  MU-vod  spaces.  (Some  of  Gibbons’s  carving  can 
b*‘  over  the  communion-table  of  St.  James’s, 
recadilly.) 

1 1 is  to  bo  noted  that,  in  architectural  carving 
r I this  period  generally,  the  acanthus  and  the  vine 
!•  at  am  the  only  leaves  employed.  There  is,  also, 
the  honeysuckle  ornament,  and  anthemion,  or  leaf 
.an-angements  similarly  composed.  In  later  work — 
Adam's,  for  instance — the  olive,  or  a leaf  of  similar 
a;;af)C,  was  added.  Speaking  generally,  however, 
tle‘  leaf  used  is  the  acanthus.  It  is  cut  on  capitals 
and  under  brackets.  Portions  are  composed  over 
the  surfaces  of  mouldings,  in  a hundred  varieties, 
a’l  1 with  endless  inventiveness.  Yet  it  is  always 
r.  cognisable,  and  helps  to  preserve  the  unity  of 
tin*  general  design  of  the  decoration.  The  little, 
f- utlier-shaped  leaves  on  the  correct  English 
Chuintliian  capitals  seem  to  me  the  poorest  and 
<lriest  examples  of  its  use. 

(Jn  the  furniture  of  Queen  Anne’s  time  you  see 
t lie  acaiithus  leaf  on  the  bulging  legs  of  chairs  and 
tables  ; and  broken  pieces  of  it  on  the  tops  of  bed 
t'  ders,  on  chimney  pieces,  and  round  looking- 
glass  frames.  The  finer,  more  wiry  work  of  Adam, 
c:.  1 the  Cliippendale  furniture,  is  decorated  with 
f>)>riL!  s,  or  portions  of  this  leafage.  And  some  small 
A 'l  iiii  mouldings  are  entirely  worked  in  tiny 
,'(•  iTithus,  even  when  the  width  scarcely  reaches 
.■>-''lhs  of  an  inch. 

As  to  moiddings,  something  may  be  said.  Mould- 
r)f  course,  represent  the  decoration  of  edges. 
W'.od  being  framed  together  often  in  different 
1 ’ii<  knes.s,  tliese  edges  have  to  be  provided  for. 
'l  ie-  <ha:oration  of  wood  edges  takes  so  large  a 
jbe  r ill  ttie  arrangement  of  panelling,  of  picture- 
i'fames,  of  fire])lace  oj)cnings,  doorways,  and  soon, 
t iint  it  forms  the  most  noticeable  decorative  feature 
.-i‘  the  c<»mmand  of  the  carver. 

It  is  worth  observing,  how  few  the  mouldings 

< f these  ix-i'iods  arc.  They  are  derived  from  classic 

'I’hfM’Ci  is  the  egg  and  tongue  ; leaf  mould- 
iuu'’s;  billet  niouhlings,  made  up  of  small  square 
<!i'  S separati'd  by  hollows  ; bead  mouldings ; ribbon 
mouldings  (guillochcs) ; square  key  frets;  the 
Vitruvian  scroll  ; little  else.  A’et  few  as  these  are, 
flio  sliadcsof  variety  to  which  they  lend  themselves 
c.To  ••ndh-ss;  ])!irtly  by  the  size,  partly  by  the  shape 

< f tic*  egg  and  the  anchor,  or  by  carving  the  egg 
•’•’.rta'  cs,  or  by  various  treatment  of  the  acanthus 
1-  it-work.  where  it  covers  the  surface  of  the 

Moulding  litu'S. 

Tiie  carvers  of  the  last  century  cut  these  in  soft 
] im*.  ov(*r  long  lengths  of  moulding;  often  in 
i”'  iutiful  curves  and  turns  of  the  leaf.  A slip  of 
!:ie  ('hisel  wnnld  have  destroyed  the  side  of  the 
oo  u way.  d'here  are  examples  in  the  Kensington 
^I'lsf'um,  taken  from  old  London  houses,  quite 
<'  nnplctc,  and  of  masterly  execution.  Could  we 
)>•'  sur.'  of  getting  such  sharp,  free-handed  work 
dc  uo  now  ? 


Then  as  to  furniture.  Chambers  introduced 
Chinese  fret- work,  and  the  Chippendales  cut  those 
delicate  pierced  cabinet  tops,  and  china  shelves, 
and  table  edges,  which  are  so  highly  prized  now. 
The  carving  of  looking-glass  frames  took  the  form 
of  little  Chinese  gardens,  with  rocks,  grottoes, 
argus  pheasants,  and  other  curiosities  down  the 
edges.  As  far  as  architectural  carving  was  con- 
cerned, how  very  few  and  simple  are  the  elements 
of  this  old  carving — carving  so  much  in  request 
now.  I wish  I could  think  that  our  Queen  Anne 
style  was  fitting  itself  out  with  these  simple,  yet 
effective,  elements  of  carving.  It  is  a kind  of 
work  which  all  carvers  could  learn  ; which  will 
always  return  full  and  redundant  measure  of  effect 
and  agreeableness,  for  the  modest  skill  it  requires. 
Some  London  firms  well  understand  this  kind  of 
carving ; but  only  two  or  three  establishments. 
Putty,  or  papier  mache,  or  other  moulded  imita- 
tion, are  generally  provided  by  the  builder.  Look 
at  our  picture  frames,  and  the  feeble  meanderings 
of  putty  over  their  surfaces,  and  compare  them 
with  the  simple  honest  mouldings  of  the  Yandyck 
frames.  I do  not  forget  the  admirable  objects 
we  have  seen  at  various  International  Exhibitions. 
They  are  triumphs  of  skill,  and  the  exhibitors, 
English,  French,  Italian,  or  German,  deserve  all 
honour.  But  these  are  objects  of  special  and  ex- 
traordinary exertion  of  artists,  and  are  monu- 
mental— not  works  that  can  be  placed  within  the 
reach  of  ordinary  buyers,  or  made  without  excessive 
cost  of  time  and  labour. 

I shall  conclude  with  one  or  two  observations 
which  I hold  to  be  of  the  first  importance,  and 
which,  I think,  may  be  deduced  from  the  foregoing 
remarks.  First,  all  decorative  carving  in  wood, 
mediaeval  and  Eenaissance,  has  been  intimately 
connected  with  architecture ; and,  further,  has 
been  architectonic  in  design  and  details.  The 
tabernacles,  pinnacles,  and  spires  of  mediaeval 
stall-work,  triptychs,  and  so  on,  are  designed  on 
the  lines  of  external  architecture.  So  with  door 
pediments — really,  small  roofs — pillars,  capitals, 
architraves,  and  so  on. 

How  is  it  that  wood,  so  different  a material  from 
stone,  and  being  used  in-doors  under  such  different 
conditions  from  those  that  govern  exteriors,  should 
fall  under  the  rules  and  lines  of  actual  architec- 
ture ? Ought  not  all  wood-work  to  be  governed  by 
some  distinct  principle  of  decoration  ? I believe 
that  most  designers  have  asked  themselves  this 
question,  and  battered  their  brains  for  an  answer. 
In  many  cases  the  honest  endeavours  of  many  archi- 
tects and  cabinet-makers  show  that  an  answer  has 
been  sought,  and  the  general  results  show  how  rarely 
it  has  been  found.  Sooner  or  later,  I believe,  we 
must  all  come  round  to  the  principle  which  has 
prevailed  so  generally,  if  not  so  universally,  in  the 
past.  Good  art  maintains  its  unity.  Architecture 
is  the  master  art  in  a certain  true  sense.  Sculpture 
and  painting  find  their  true  places  under  its 
shadow.  Great  buildings,  cathedrals,  temples, 
abbeys,  and  halls  of  justice  belong  to  all  who  can 
see  and  use  them  ; in  the  case  of  religious  build- 
ings, to  all  who  care  for  religion  in  the  whole 
world.  Pediments,  gables,  arches,  columns,  and  so 
on,  not  only  represent  fundamental  geometrical 
figures,  which  rule  the  composition  of  decorative 
detail,  but  they  are  parts  of  structures  the  most 
imposing,  the  most  intimately  associated  with 
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national  life,  that  come  within  the  ran^e  of  our 
imaginations.  They  connect  interior  decoration 
with  the  structure  for  which  they  are  intended, 
and  give  a certain  life  and  purpose  to  details  that 
could  not  effectively  stand  alone.  On  this  part  of 
the  subject  there  is  much  more  that  might  be  said, 
but,  after  all,  the  strongest  proof  of  the  necessity  of 
the  connection  I advocate,  is  the  broad  experience 
of  all  history. 

Of  course,  the  architectonic  character  in  question 
is  one  of  analogy.  Wood  carving  should  be  sug- 
gestive, not  imitative,  of  architecture.  It  is  on  a 
lighter  and  a broader  scale  of  proportions,  in 
accordance  with  the  continuity  of  fibre  and  tenacity 
of  grain  of  wood  as  contrasted  with  stone.  The  most 
cursory  study  of  examples  will  set  this  clearly 
before  us. 

Another  observation  I make  is  on  the  extreme 
simplicity  of  the  elements  out  of  which  such  endless 
varieties,  both  before  and  since  the  Renaissance, 
have  been  produced  in  carving — one  or  two  kinds 
of  foliage,  half  a dozen  types  of  moulded  edges. 
Some  of  these  are  convex  in  sections,  some  concave, 
some  undulating. 

One  of  the  most  dangerous  stumbling-blocks  to 
modern  carvers,  men  who  have  not  well  read  or 
thought  the  subject  out — one  of  their  most  serious 
impediments — is  the  vast  variety  of  fragmentary 
examples  in  museums.  They  belong  to  various 
periods,  and  represent  many  phases  of  change.  The 
student  aims  at  producing  something  new.  In 
art,  novelty — actual  novelty — is  rarely  to  be  had. 
The  traditions  of  art,  descending  through  the  long 
ages  of  the  past,  reveal  to  us  the  unity  of  principle 
which  they  maintain,  not  less  than  the  simplicity  of 
the  instruments,  by  means  of  which  successes  so  many 
and  so  various  have  been  achieved.  Michelangelo 
learnt  his  inspirations  from  studying  a few  sar- 
cophagus fronts  and  other  marble  fragments  in  a 
garden.  The  architects  of  his  day,  and  of  Wyke- 
haui’s,  and  of  Wren’s,  began  by  mastering  the  few 
decorative  details  in  use  in  their  day.  What  a 
slender  stock  of  tools,  for  works  so  infinite  in 
variety,  that  have  come  down  to  our  time  ! They 
were  students  of  nature  as  keen  and  true  as  our- 
selves, but  they  sought  variety  rather  than  novelty, 
in  perpetual  freshness  of  application,  of  few  but 
inexhaustible  principles.  What  they  did,  sculptors 
and  carvers,  decorative  carvers,  can  do  in  their 
degree  in  our  days. 

Then,  again,  if  to  narrow  our  field  is  in  reality 
to  increase  our  insight  and  inventive  powers,  it 
follows  that  modesty,  self-restraint,  and  simplicity 
of  aim,  should  govern  our  designs  of  ornamental 
carving.  Look  at  the  decorative  carved  work, 
such  as  one  sees,  for  instance,  on  sideboards ; 
bunches  of  game,  pheasants,  hares,  rabbits, 
hung  all  over  it.  Some  of  these  compositions 
are  skilfully  carried  out  ; but  the  impression 
they  produce  is  that  of  redundance,  crowd- 
ing, want  of  discrimination,  absence  of  effect, 
good  work  often  wasted.  You  see  ornamental 
details  heaped  on  mirror  frames,  cabinets,  chimney 
fronts.  Such  compositions  are  vulgar,  because 
the  artist  has  chosen  details,  perhaps  from 
several  good  original  examples,  which  do  not  agree 
with  each  other.  They  are  like  fine  expressions 
or  musical  rhymes  torn  from  their  proper  contexts. 

To  compose  really  well,  to  know  exactly  where 
to  stop,  and  how  to  make  a simple  piece  of  foliage 


or  figure  set  off  the  space  it  fills;  to  possess  what 
we  mean  by  a correct  taste,  is  partly  a gift,  partly 
the  fruits  of  thought  and  observation.  To  pick 
and  choose,  and  mingle  together  in  the  search  of 
novelty  and  variety,  is  the  least  likely  way  to 
acquire  it. 

If  the  desire  to  put  too  many  ornaments  is  the 
danger  of  composition  in  carving,  so  to  try  to 
follow  nature  too  far  is  the  danger  in  execution. 
No  leaf,  or  flower,  or  other  object  followed  up  to 
realisation,  really  decorates  the  frieze  or  the 
the  wood- work  on  which  it  is  carved  ; it  is  better 
to  carve  it  complete,  and  lay  it  on  a table,  or  in  a 
cabinet.  When  we  decorate  a frieze,  or  a cabinet, 
the  ornaments  are  to  be  portions  of  the  thing  deco- 
rated, and  worked  out,  some  more,  some  less,  accord- 
ing to  the  size,  shape,  amount  of  plain  surface,  and 
so  on.  Leaves  die  into  the  surface,  or  are  only  indi- 
cated over  many  places,  on  the  bell  of  a capital,  the 
tympanum  of  a pediment.  Points  in  the  leaf  are^ 
here  and  there  fully  developed.  Figures  in  bas- 
relief  are  often  of  extreme  flatness,  or  partly  flat 
and  partly  brought  fully  out  and  undercut.  Much 
foliage  that  would  be  excellent  if  indicated  only, 
one  sees  absolutely  spoilt  by  attempts  to  elaborate 
petals,  leaves,  tendrils,  and  so  on.  Even  natural 
proportions  have  frequently  to  be  modified.  Carved 
objects  will  often  not  look  correct  without  this 
severe  treatment. 

Opportunities  of  careful  rendering  of  nature  are 
never  wanting  to  the  carver,  and  his  finer  skill  and 
deeper  knowledge  produce  their  true  effect,  when 
he  knows  how  to  keep  other  portions  of  his  work 
subdued,  or  but  partially  defined,  and  strictly 
subordinate  to  architectural  requirements. 


DISCUSSION. 

The  Chairman  said  there  was  perhaps  hardly  anyone 
else  in  the  country  so  competent  to  give  such  an  in- 
teresting and  instructive  paper  as  Mr.  Pollen  had  just 
read,  and  he  thought  he  must  have  had  practical 
experience,  not  only  of  carving  in  stone,  but  in  wood 
also.  It  had  occurred  to  him,  while  listening  to  the 
paper,  that  it  was  a great  pity  that  his  words  should 
only  be  heard  by  those  then  present,  and  how  well  it 
would  be  if  the  lecture  was  repeated  in  workshops,  or 
centres  of  industry,  where  he  was  siu'e  it  would  not 
only  be  listened  to  with  interest,  but  would  be  followed 
by  good  results.  In  England,  we  were  in  a very 
peculiar  position  as  regards  the  art  of  wood- 
carving. He  had  before  him  the  prospectus  of  a 
School  of  Art  Wood-carving,  which  was  founded  in 
1879,  by  a few  of  his  colleagues  at  the  South  Kensing- 
ton Museum,  who,  with  an  eminent  manufacturer  and 
other  gentlemen,  banded  themselves  together  for  the 
purpose,  one  of  the  most  active  being  the  gentleman 
who  had  the  direction  of  the  science  schools  throughout 
the  kingdom.  He  thought  Colonel  Donnelly  must  have 
taken  this  up  as  a kind  of  relaxation,  probably  thinking 
it  not  so  dry,  and  a little  more  artistic,  than  what  he  had 
to  do,  and  did  so  successfully,  in  connection  with  the 
science  schools.  This  was  only  started  in  1879, 
whilst  in  Austria,  Hungary,  Switzerland,  and  most 
countries  of  Europe,  the  Grovemment  promoted  schools 
of  wood  - carving  in  all  parts  of  their  dominion, 
and  one  of  the  most  interesting  sections  of  the 
Exhibition  at  Vienna,  was  the  one  showing  the 
results  of  the  teaching  throughout  the  primary 
j schools  of  the  Austro-Hungarian  Empire.  This  school 
I was  still  in  its  infancy  at  the  Albert-haU,  but  it  had 
j already  attracted  the  attention  of  the  City  G-uilds  of 
London  Institute  for  advancing  Technical  Education, 
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and  he  trusted  that  it  might  become  a normal  school  for 
nfli.-r  schools  throughout  the  kingdom.  After  all, 
..  k1 -carving  was  a thing  which  interested  almost  every- 
b <dy  : boys  and  even  girls  were  very  fond  of  carving, 
and  tliey  often  carved  most  inconvenient  things  with 
tlii  ir  i)Ocket-knives.  Now,  if  this  disposition  were  turned 
into  a right  channel,  and  they  were  taught  in  the  various 
<d»ools  how  they  might  make  use  of  this  love  of  carving 
>r  tlic  decoration  of  their  houses,  great  good  would  be 
loju'.  and  much  e\'il  would  be  avoided.  It  was  a matter 
A Inch  ought  to  be  taken  up  generally,  and  he  trusted 
.Mr.  rolleu  would  repeat  his  lecture  in  other  parts  of  the 
lu'  tropolis.  lie  heard,  the  other  day,  that  60,000  new 
b-:'  •>  were  built  in  London  and  its  suburbs  every  year, 
aid.  of  course,  with  such  a state  of  things,  there  could 
..of  l;.o  much  time  spent  on  decorative  wood-work,  but 
’her--  were  many  people  who  woidd  willingly  introduce 
■Vo  .-l-carving  for  decoration,  if  there  were  carvers  to  do 
work.  He  believed  that  until  latterly  there  had 
1 oil  n<i  means  of  instruction  whatever,  except  in  some 
' f f !:■  large  firms,  until  Signor  Bulletti,  the  instructor  of 
t’i'-  .-flioo],  tried  to  start  a school  of  his  own.  They  owed 
' i-'  )ir<  -once  in  England  to  the  liberality  of  the  late  Duke 
■f  ?\ortliumberland,  and  some  of  the  most  marvellous 
rviag  of  modern  times  was  to  be  seen  at  Alnwick 
•« ' I'tlo.  as  the  fruit  of  his  work.  He  regretted  that  Mr. 
I ’•  ■’den  had  not  applied  to  the  South  Kensington  Museum 
' - r iii-.n  specimens  to  hang  upon  the  walls,  for  he  was 
tliey  would  have  been  lent.  After  all,  the  South 
K-  n..iiigtou  Museum  was  one  of  the  children  of  that 
iety,  and  they  were  always  pleased  to  have  an  oppor- 
a-ity  of  showing  honour  and  respect  to  their  parent, 
li<- Sor-icty  of  Arts,  which  initiated  the  Exhibition  of 
i '->1,  and  liad  supported  every  movement  connected 
•A  irh  instruction  throughout  the  kingdom. 

Colonel  Donnelly  said  he  had  come  to  learn  and  not 
t--:i'  h,  and  he  certainly  was  not  prepared  to  enter 
’ ;i  nioineut’s  notice  on  the  lai'ge  subject  of  wood- 
.'viiig  generally,  but  he  might  say  a word  or  two 
lut  th--  scliool  which  had  been  alluded  to  as  one 
f th<-  means  by  which  the  art  might  have  a chance 
■i  r viral  He  spoke,  of  course,  of  wood-carving  in 
1 ■ .'ir-  bitertonic  sense,  not  as  developed  in  some  of 

f ‘ • l -'autiful  sjiccimens  exhibited,  which  might  be 
! k-  'l  MM-.n  more  in  tlie  lightof  pictures  than  as  acces- 
■rjt  d- rat  ions.  The  school  was  really  established 
rah  :lii  .aid  of  tlic  City  companies,  and  fortunately 
>\  ■ y had  I '-oms  lent  them  by  the  Royal  Commissioners 
I'  r tl  - Ivshibition  of  1861.  This  school  had  been  a 
•n,>i!:r  - v.amjilc  of  the  difticidties  which  were  met  with 
I’  ; ft--mp!ing  to  found  technical  education,  by  which 
!i«  iic-anf,  not  goncral  or  .special  science  or  art-teach- 
n-  >■.  whi-'h  miglit  be  useful  in  any  particular  branch  of 
rf  or  indu.stry,  bid,  the  ab, solute  learning  of  the 
' of  tlie  art.  If  you  attempted  to  teach  the 
of  an  art  or  trade  in  existence,  those  whom 
-'ll  taus.dit  c-ould  not  get  employment  in  the  trade  ; they 
I.  i-1  ii.,t  licen  enten'd  in  it,  and  it  was  alino.st  impossible 
t 1-  tli'-m  t>)  get  into  it.  If,  on  the  other  hand,  you  took 
1,1  .!•!  art  wliieh  liad  nearly  died  out,  with  a view  to  its 
- • i\  il,  you  found  if  very  dihicult  to  get  pupils,  because 
’ • V naturally  ji.skcd,  “ Sluill  we  be  able  to  find  em- 
l ' , UK  nt  for  our  art  wlicn  wo  have  learned  it  ? ” On 
..t).,  r hand,  lho.se  wlio  might  employ  them  did 
>'  d-  iu-n  for  wood-carving,  because  the  art  having 
d - 1 -Ml*,  tluiT  was  nowhere  where  they  could  get 
It  d--u-  in  the  f[uantity  and  with  the  rapidity 
■ -ay  in  e.arrying  out  large  business  operations. 

! Illy  \v;o.  re.dly  tme  of  the  great  difficulties  in  the  way, 
’.sld.  li  Would  only  bo  got  over  in  time,  but  he  hoped  that 
oif  ir- hit-  ( ts,  who  were  now  designing  Queen  Anne 
Ml  .M  I by  tin  hundred,  Avould  remember  the  School, 
I'.M  I gi vi-  tliem  some  ordens.  They  were  getting  into  a 
s'  !?.  i;,  whi-di  a good  deal  of  really  good  work  might  be 
• trn-  1 . -a,  tliough  they  could  not  undertake  very  largo 
or-!- rs  -r  pr.  -.'iit,  but  if  tliey  were  encouraged,  they 
'■\  ouid  - -on  got  more  pupils,  who  would  see  their  way  to 


an  occupation  in  life.  One  great  advantage  was  th.at  it 
was  an  art  which  ladies  could  follow,  and  become 
as  skilful  in  as  men.  They  must,  however,  have  some 
artistic  feeling,  and  must  first  learn  drawing  and 
modelling.  It  was  not  to  be  taken  up  by  anybody 
therefore,  and  when  persons  had  learned  drawing,  and 
had  some  art  appreciation,  they  did  not  know  whether 
wood-carving  was  an  occupation  by  which  they  could 
earn  their  bread.  If  the  work  was  to  progress,  it  must 
be  with  the  co-operation  of  architects  ; but  he  must 
thank  Mr.  Pollen  for  the  opportunity  he  had  given  to 
advertise  the  schools,  and  perhaps  if  some  of  the  daily 
papers  would  be  kind  enough  to  abuse  them  a little,  it 
would  also  further  assist  them. 

Mr.  Rogers  said  it  seemed  to  have  been  assumed  for 
some  time  past  that  the  art  of  wood-carving  in  England 
was  a lost  art,  but  he  could  not  agree  to  this  view.  A 
large  proportion  of  the  wood-carvers  in  England,  and 
especially  in  London,  had  not  for  many  years  had  full 
employment ; he  might  safely  say  that  one -third  of 
them  had  been  out  of  employment  three  months  in  the 
year  for  some  time  past.  It  was  a lost  art,  simply 
because  it  was  not  looked  for.  If  the  work  Mr.  Pollen 
had  described  had  been  inquired  for  during  the  last  ten 
years,  it  could  be  had.  He  saw  men  there,  whose  works 
he  knew,  though  he  might  not  have  spoken  to  the  men 
themselves,  capable  men,  who  had  not  been  fully 
employed.  He  first  heard  the  statement  about  four  or 
five  years  ago,  since  when  it  seemed  to  have  taken  root 
in  the  public  mind,  and  he  was  glad  to  have  an 
opportunity  of  correcting  it.  He  believed  it  arose 
from  an  article  in  the  Builder^  stating  that  some 
architect  wanted  to  get  some  work  done  in  London, 
and  could  not  get  it  done  there,  and  had  to  send  it 
to  Paris.  A great  deal  was  made  of  that  at  the 
time,  but  the  gentleman  explained  afterwards  that  the 
trade  just  then  happened  to  be  very  busy,  and  this 
work,  which  was  wanted  in  a hurry,  could  not  be  done 
in  time,  but  he  had  all  he  could  executed  in  England, 
and  he  was  much  better  pleased  with  the  English  work 
than  the  French.  These  explanations,  however,  were 
very  often  not  seen  by  those  who  saw  the  first  asser- 
tions, and  so  it  got  about  that  work  could  not  be  done 
in  England.  He  did  not  believe,  however,  that  any 
architect  would  say  so.  There  was  a great  deal  of  first- 
rate  furniture  being  made  which  was  never  seen  by  the 
public.  Customers  would  order  things  to  their 
own  taste,  or  from  a design  by  their  architect, 
and,  as  soon  as  it  was  done,  it  was  sent 

home,  and,  therefore,  there  was  no  opportunity  of 
judging  of  it  by  the  general  public.  When  he  was 
acting,  in  connection  with  Mr.  Donaldson,  at  a 
receut  Exhibition,  he  had  a letter  from  an  artisan, 
Mr.  Aumonier,  saying  he  had  some  fine  things  near 
completion,  but  he  could  not  spare  them  for  so  long  a 
time  ; and  asking  if  he  might  be  allowed  to  send  one 
piece  for  a fortnight,  and  then  take  it  away,  and  send 
another,  and  so  keep  his  work  before  the  public.  That 
was  not  permitted  ; but  it  struck  him  then  that  if 
some  suitable  place  in  London  could  be  found,  where 
carvings,  as  they  were  finished,  could  be  shown  for  a 
few  days  before  they  were  sent  home,  the  public  would 
be  better  able  to  judge  of  the  real  position  of  the  art. 
He  had  been  much  pleased  with  the  paper,  and  should  I 
like  to  move  a vote  of  thanks  to  Mr.  Pollen. 

Mr.  Mansfield  thought  Mr.  Rogers’s  remarks  were  ; 
worthy  of  consideration  ; and  he  could  exemplify  them  n 
by  his  own  experience.  A short  time  ago,  he  had  some  || 
fine  pieces  of  furniture  in  the  warehouse,  just  fiinished ; t 
and  by  chance  Mr.  Graham  and  Mr.  Donaldson  called  l| 
in,  and  saw  them  ; they  asked  if  they  might  send  their 
workmen  to  see  them,  to  which  he  readily  agreed,  and  I 
the  first  night  300  men  came  ; many  of  them  were  so 
pleased  that  they  asked  if  they  might  come  again  the 
next  night  and  bring  their  friends ; and  on  the  follow- 
ing evening  more  than  1,000  came.  He  would  gladly 
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extend  that  kind  of  thing*  if  he  could,  even  to  opening 
the  place  on  a Sunday.  It  was  certainly  to  be  regretted 
that  things  were  passed  out  of  hand  so  rapidly,  that  the 
working  classes  had  no  opportunity  of  seeing  what 
was  done.  His  opinion  was,  that  as  good  work  could 
be  done  now  as  ever,  if  it  were  ordered. 

Mr.  Wolstencroft  referred  to  the  fact  that  many 
wood -carvers  had  been  thrown  out  of  employment  by 
the  abandonment  of  carved  work  on  carriages.  The 
idea  of  exhibiting  good  work  for  a short  time  was  a 
good  one,  because  manufacturers  did  not  care  to  make 
things  specially  for  exhibitions  where  they  were  locked 
up  for  six  months  and  perhaps  not  disposed  of  at  aU. 
He  had  seen  in  the  manufacturer’s  shop,  a few  days 
ago,  a beautiful  specimen  of  wood-carving  which  was 
sent  to  both  the  Vienna  and  Paris  Exhibitions,  and  was 
stUl  unsold. 

Mr.  Mackay  said  he  was  a member  of  the  Wood- 
carvers’  Society,  and  knew'  something  about  the  subject. 
He  and  his  fellow  members  of  the  trade  w'ere  much 
pleased  to  find  this  subject  engaging  the  attention  of  the 
Society,  and  of  the  gentleman  who  had  read  the  paper, 
but  there  w'ere  points  in  it  with  which  he  could  not  by 
any  means  agree.  There  't^as  a disparaging  tone  in  it, 
which  he  doubted  very  much  if  those  practically  ac- 
quainted with  the  subject  w'ould  endorse.  No  doubt 
wood  - car\ung  had  passed  through  several  phases 
during  the  last  forty  years.  In  1851,  there  w'ere 
glaring  faults;  in  the  Paris  Exliibition  of  1857, 
and  the  English  Exhibition  of  186*2,  there  w*as 
a change  for  the  better;  and  in  1878  it  found  its 
proper  place,  which  it  had  not  done  before.  Mr.  Pollen 
had  spoken  of  sideboard  carvings  being  overloaded 
with  game  and  so  on  ; but  they  did  not  see  such  things 
now,  and  he  did  not  think  the  improvement  had  been 
dwelt  upon  as  it  deserved.  As  to  the  idea  of  the  art 
being  lost,  and  that  it  was  only  to  be  revived  by  this 
school  w'hich  was  directed  by  Signor  Bulletti,  he  dis- 
sented from  that  altogether  ; there  was  a lot  of  life  in 
it  still ; and  he  failed  to  see  how'  Signor  Bulletti,  wuth  all 
his  ability,  and  all  the  influence  he  had  to  back  him,  w'as 
going  to  re^ve  it.  Nor  w'ere  the  works  exhibited  last 
year  at  South  Kensington  such  as  w'ould  w'aiTant  those 
who  had  produced  them,  and  their  friends,  in  belieWng 
— and  it  must  mean  that  or  nothing — that  they  would 
be  able  to  gain  anything  like  a subsistence.  He 
thought  they  w'ere  going  on  the  w'rong  road,  w'hich 
would  only  lead  to  disappointment.  His  feeling  w'as 
that  although  help  could  be  given  out  of  doors,  and 
technical  instruction  could  be  afforded  in  schools,  the 
workman  must  remain  in  the  workshop.  It  w'as  there 
only  that  the  man  or  boy  could  be  trained  to  be  a w'ork- 
man.  As  to  the  other  sex,  w'ith  all  due  respect  to  the 
ladies,  he  believed  that,  except  as  a pastime,  it  was 
altogether  a mistake  for  anyone  to  advise  them  to  take 
to  it  as  a remunerative  employment.  No  doubt  work- 
men W'ere  not  so  advanced  as  they  should  be,  but  if  they 
W'ere  to  do  much,  architects  must  come  to  their  assistance, 
tell  them  what  they  w'anted,  and  give  them  directions. 
If  the  architect  w'ould  put  up  with  sham  and  shoddy, 
the  public  would  also,  and  the  workman  had  to  walk 
the  streets,  or  to  produce  that  for  which  he  had  a dis- 
like, which  did  no  credit  to  him,  and  brought  the  art 
into  di.‘<repute. 

Mr.  Sandilands  (secretary  of  the  Wood -carvers’ 
Society)  said  there  were  several  present  who  could  speak 
more  as  to  the  present  state  of  w'ood-carv'ers  than  of 
wood-carving.  When  he  heard  of  this  lecture,  he  wrote 
to  the  Secretary  of  the  Society,  w'ho  kindly  sent  him  six 
tickets,  but  if  he  had  sent  him  one  hundred,  he  could 
have  u.sed  them  aU,  and  have  brought  that  number  of 
men,  who  could  have  spoken  feelingly  as  to  the  pre.sent 
condition  of  wood-carvers.  It  seemed  to  have  got 
abroad  that  the  w'ood-carver  w'as  almost  an  extinct 
animal,  and  that  the  art  had  to  be  revived  by  some 


means  or  other,  and  that  this  school  at  Sexuth  Kensington 
was  to  be  one  means  of  doing  it.  Colonel  Donnelly 
thought  that  if  the  school  was  abused  a little,  it  might 
be  to  its  advantage,  and  he  could  assist  him  with 
any  amount  of  abuse  ; but  if  that  was  the  object  of 
reviving  wood-carving,  it  was  not  one  which  w'ood- 
carvers  would  want  to  assist.  If  it  was  to  compete 
with  the  profession,  and  to  invite  architects  and 
manufacturers  to  send  work  to  it  to  be  done  by  the 
students,  and  young  men,  who  had  little  or  no  pay,  how 
was  it  possible  that  men  established  in  business,  who 
had  to  pay  liberal  wages  to  their  workmen,  could 
compete  with  them— supposing  that  they  were  able  to 
do  the  work  —which  remained  to  be  seen.  There  were 
any  amount  of  wood -carvers  equal  to  any  work  which 
could  be  entrusted  to  them,  but  they  could  not  standalone, 
likepainters,  or  sculptors;  wood- carving  was  an  accessory 
art,  which  depended  on  architects  and  designers  for  its 
existence.  He  would  undertake  to  say  that  any 
number  of  men  could  be  found  in  London  to  carry  out 
all  the  work  which  was  required,  and  if  that  was  not 
the  case  at  that  moment,  more  would  soon  come  forward. 
When  work  was  wanted,  it  had  always  been  found  that 
men  soon  qualified  themselves  to  accomplish  it.  The 
Houses  of  Parliament  had  been  alluded  to  as  showing 
unsatisfactory  work ; but  it  must  be  remembered  that 
when  they  were  built,  that  kind  of  work  was  very 
little  known  ; but,  at  the  present  time,  any  quantity  of 
it  could  be  done  equal  to  anything  to  be  seen  in  old 
examples. 

Mr.  Pollen  said  very  possibly  he  had  failed  to  make 
himself  fully  understood  as  he  had  intended.  He 
started  by  referring  to  several  specimens  of  fine  work, 
and  said  that  the  best  work  could  be  done  to-day,  as 
good  as  that  of  the  old  Venetians  and  Florentines  — 
there  were  examples  in  that  room,  only  j ust  completed, 
as  fine  as  anytliing  Grinling  Gibbons  did.  His  point 
was  not  that  it  was  a dead  art  in  that  respect,  but  he 
asked  the  question  as  a matter  of  fact — how  much  wood- 
carving did  you  see  in  modern  Queen  Anne 
houses  ? There  were  all  sorts  of  cornices  and  or- 
naments, but  they  were  all  mouldings.  He  built 
a house  himself,  not  long  ago,  and  the  first 
thing  which  occurred  to  him  was,  to  have  the  ledges 
and  styles  of  a pair  of  mahogany  folding-doors  carved. 
He  obtained  estimates;  and  he  had  specimens  in  his 
hand,  the  price  of  which  was  2s.,  Is.  9d.,  and  Is.  6d.  a 
foot.  If  he  had  had  the  doors  carved  in  that  way,  it  would 
have  added  £10  or  £15  to  the  price,  which  hardly  any  one 
could  afford.  Wood-carving  was  practically  a lost  art  in 
that  sense,  that  the  price  at  which  you  could  get  it  done 
was  prohibitive — it  was  out  of  everybody’ s reach.  What 
was  wanted  was  a simpler  style  of  thing,  which  an 
architect  could  order  500  or  600  feet  of  at  a moderate 
price.  The  fine  specimens  referred  to  were,  he  believed, 
only  turned  out  by  very  large  firms.  As  to  the  school, 
he  had  only  referred  to  some  of  the  specimens  as  having 
been  produced  by  it.  He  believed  it  was  not  started  by 
Signor  Bulletti,  but  by  Colonel  Donnelly.  His  object 
was  to  train  people  to  common-place  ground-work  ; so 
that  if  there  was  a demand  for  it,  it  could  be  had. 

The  Chairman,  in  moving  the  vote  of  thanks  to  Mr. 
Pollen,  said  they  might  congratulate  themselves  that 
there  had  been  several  members  of  the  Wood- carvers’ 
Society  present,  and  he  wished  there  had  been,  not  six, 
nor  sixty,  but  a hundred  and  sixty.  He  hoped  there 
would  be  another  paper  on  the  same  subject,  when  the 
members  of  the  Wood-carvers’  Society  would  come  in  a 
body.  But  however  those  who  were  present  might 
dissent  from  certain  remarks  made  by  the  lecturer,  they 
would,  at  all  events,  acknowledge  his  kindness  in 
coming  forward  and  drawing  attention  to  the  sub- 
ject, and  he  trusted  they  would  so  prepare  them-i 
selves  for  a future  occasion,  as  to  really  benefit 
the  public.  To  that  end,  he  would  announce  that 
any  number  of  copies  of  the  Journal  containing  the 
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Itcturc  would  be  sent  to  the  members  of  the  Wood- 
<-;irv(  r>’  Snciety,  if  Mr.  Sandilands  would  send  word 
t«*  »1m-  Secretary  liow  many  were  required.  Mr. 
Miiii>ticld’s  remark.s  deseiwed  the  greatest  possible 
. ; but  he  was  not  a.stonished  at  any  act  of  Liberality 

<•11  th.-  j.art  of  IMc.-'M-s.  Wjight  and  Mansfield.  It  was 
liM-  till  111  to  call  together  their  competitors  in  trade  to 
M u hat  they  jiroduced,  and  he  only  wished  other  firms 
Would  follow  the  example.  It  Avould  be  an  excellent 
to  Hml  a place  where  such  objects  could  be  sent 
for  a ft  w days;  workmen  would  learn  to  respect  one 
allot h<  r,  and  they  coidd  have  no  better  critics  than 
th  o.  in  their  own  trade.  He  knew  of  no  work  more 
ap]  lojiiinto  to  the  Society  of  Arts  than  that  it 
>ho’  id  endeavour  to  institute  such  an  arrangement. 
S'  m<  h.id  objected  to  the  idea  of  wood-carving  being 
in  a dying  state,  and  it  was  a great  satisfaction  to 
know  that  they  need  never  say  die  ; and,  in  order  t© 
.-h  w architects  and  gentlemen  who  were  willing  to 
sp'  !id  money  on  their  houses  that  it  was  not  an  art 
wliich  had  died  out,  they  ought  to  look  forward  another 
y.  ar  to  ,-ome  special  exhibition  of  wood-carving  as 
.•li'i'Ii.d  to  architecture.  That  would  show  the  world 
u'  i;<  rally  that  there  was  life  in  the  old  dog  yet,  and 
ih.it  there  was  no  reason  to  despair. 

The  \ote  of  thanks  was  carried  unanimously. 


NATIONAL  TRAINING  SCHOOL  FOE  MUSIC. 

The  following  report,  as  to  the  action  of  the 
S...  ietyin  founding  the  School,  has  been  prepared 
by  the  Secretary,  by  order  of  the  Council,  and  was 
(■'  nsidered  at  a recent  meeting  : — 

1.  In  I860,  ncgociations  were  commenced 
1 ( tween  the  Council  of  the  Society  of  Arts  and 
tie  llirectors  of  the  Royal  Academy  of  Music,  on 
1 lie  sub jeet  of  the  reform  of  the  Royal  Academy.  In 
-N'lVf  mlier  ot  tluityear,  a Committee  was  appointed 
t(»  (•(  nsider  the  subject,  and  to  confer  with  Sir 
■ bihn  llaringtou  and  the  Directors  of  the 
-\c.i(.emy.  In  lUay  of  1801,  this  Committee  re- 
j'")  te  I,  '•tilting  what  they  considered  the  principal 
cbjecf  'i  of  a Rvoyal  Academy  of  Music,  and  stating 
that,  in  their  ojiinion,  an  enlarged  scheme  of  a 
.National  Aeademy  of  IMusic  should  be  based  on 
the  foundation  of  th('  jiresent  Royal  Academy. 
Ill  i' ( bruary^  of  I80o,  the  Council  appointed  a 

< ('iimiittee  to  consifler  the  st.ate  of  Musical  Educa- 
tion lit  home  and  abroad.  In  June,  1866,  this 

< ' >mmitt(M‘  published  a voluminous  report,  contain- 
ing the  evidence  of  a number  of  musicians 
ami  otheis  who  had  been  examined  by  them.  The 
r-  port  stated  that  tor  the  proiier  cultivation  of 
Music,  aNijitional  Aeademy  of  Music,  supported  by 

arliamentarv  fluids,  %vas  requi,sit(>,  and  that  such 
an  .\ea(|emy  should  afford  gratuitous  education  to 
]>ers.iiis  iiaving  great  musical  gifts,  who,  after  their 
tniiiiing,  would  become  professors  of  Music.  The 
Committe.'  recommended  that  the  Academy  be 
('I'cii  to  the  ]iublicon  payment  of  fees,  that  scholar- 
Miips  should  be  endowed,  and  that  the  Society  of 
.Alts  should  found  a limited  number  of  such 
Kchohuships.  They  also  recommended  that  the 
ftI«phcation  made  by  fh('  Royal  Academy,  in  1854, 
to  the  bs.,1  Commis.sioners,  for  a site  on  the  Ken- 
8ui£rtoii-g,,re  Estate,  shotdd  be  renewed.*  After 


Committee  on  Aliisical  Education. 


the  publication  of  this  report,  negotiations  seem 
to  have  been  continued  with  the  Academy,  but  they 
were  brought  to  a close  in  1868,  as  appears  from  a 
letter  from  Mr.  T.  T.  Remand,  addressed  to  Mr. 
(now  Sir)  Henry  Cole,  by  the  fact  that  the  Academy 
found  themselves  unable  to  surrender  their  charter  I 
without  going  to  considerable  expense.*  i 

2.  In  December,  1870,  the  Musical  Committee 
recommended  the  Council  to  make  arrangements 
for  a series  of  concerts  to  be  given  at  the  Royal 
Albert  Hall,  the  profits  of  such  concerts  to  be 
applied  to  the  establishment  of  a National  Training 
School  for  Music.  Six  concerts  were  given,  -with 
the  net  result  that  a loss  of  about  £100  was  in- 
curred by  the  Society. 

3.  In  the  opening  address  delivered  on  behalf  of 
the  Chairman,  Lord  Henry  Lennox,  on  the  17th  of 
November,  1871,  appears  a statement  to  the  effect 
that  the  Council  were  of  opinion  that  the  time  had 
arrived  when  public  opinion  would  justify  them  in 
taking  active  measures  for  promoting  the  estab- 
lishment of  a National  Training  School  for  Music. 

It  then  goes  on  to  suggest  that  the  school  should 
be  established  in  connection  with  the  Albert  Hall, 
and  expresses  a hope  that  the  Commissioners  of 
1851  would  supply  the  funds.  In  1872,  the 
Musical  Education  Committee  of  the  Society 
was  joined  by  H.R.H.  the  Duke  of  Edinburgh, 
and  ill  1873  a meeting  of  this  Committee  was 
held  at  Clarence- house,  with  his  Royal  High- 
ness in  the  chair.  At  this  meeting  Mr.  Cole 
stated  that  the  Corporation  of  the  Royal 
Albert  Hall  was  willing  to  supply  accommodation 
for  students,  and  that  application  had  been  made 
to  the  Commissioners  of  1851  for  a plot  of  ground 
on  the  western  side  of  the  hall.  He  added  that 
the  Royal  Academy  of  Music  “ was  not  in  a posi- 
tion in  which  the  Society  could  avail  itself  of  the 
services  of  that  body.”  His  Royal  Highness 
expressed  his  regret  that  the  Royal  Academy 
could  not  be  made  the  basis  for  the  National 
Training  School.  Eventually,  it  was  resolved  : — 

“ That  it  is  desirable  to  erect  a building  at  a cost 
not  exceeding  £20,000,  for  the  purposes  of  a 
Training  School  for  Music  at  Kensington,  in  con- 
nection with  the  Society  of  Arts.”  “ That  a Sub- 
Committee  be  appointed  to  consider  on  what  terms 
and  on  what  conditions  that  sum  may  be  raised, 
in  shares  or  otherwise,  and  that  such  Sub-Committee 
consist  of  the ’Duke  of  Edinburgh,  Mr.  Tufnell, 
Mr.  Freake,  Major  Donnelly,  and  Mr.  Cole.” 

4.  This  Sub-Committee  prepared  a report,  which 
was  submitted  to  the  General  Committee,  and 
afterwards  to  the  Council.  It  states  that  the 
Society  of  Arts  had  decided  “ to  take  the  initiative, 
and  establish  a Training  School,  by  voluntary  efifort, 
with  the  full  intention  and  confident  hope  that  it 
will  eventually  be  transferred  to  the  responsible 
management  of  the  State.”  It  proposed  to  establish 
about  300  free  scholarships.  These  were  to  be  of 
two  kinds — one  affording  free  instruction,  the  other 
free  instruction  and  maintenance.  It  was  added 
that  should  there  be  more  accommodation  in  the 
school  than  was  requisite  for  the  instruction  of 
the  free  scholars ; students  paying  their  own 
fees  would  be  admitted  by  competition  to  fill 
vacancies,  “ care  being  taken  that  they  show 
sufficient  aptitude.”  Some  propositions  were  made 


* See  also  Sixth  Report  of  H.M.  Commissioners  for  the  1851 
Exhibition,  Appendix  O,  p.  99. 
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as  to  the  arrangements  for  the  purchase  of  land 
and  the  erection  of  a building  ; but  as  these  were 
not  carried  out  eventually,  it  seems  needless  to  re- 
fer to  them.  The  last  paragraph  of  this  report  ran 
as  follows  : — “ Lastly,  it  is  proposed  that  the 
school  shall  be  commenced  as  soon  as  possible, 
under  a Committee  of  Management,  consisting  of 
two  members  appointed  by  the  Eoyal  Commis- 
sioners for  the  Exhibition  of  1851,  two  members 
appointed  by  the  Council  of  the  Eoyal  Albert 
Hall,  and  three  members  appointed  by  the  Council 
of  the  Society  of  Arts.”  The  Sub-Committee  were 
requested  to  prepare  plans  and  estimates. 

5.  It  is  not,  perhaps,  necessary  to  refer  in  detail 
to  the  way  in  which  preparations  were  made 
for  the  foundation  of  the  school.  It  may  be  suffi- 
cient to  say  that  eventually  Mr.  Charles  J.  Freake 
undertook  to  erect  the  school  at  his  ow*n  cost.  This 
fact  was  announced  by  the  Prince  of  Males  at  a 
meeting  of  the  promoters,  held  at  Marlborough- 
house  on  the  9th  of  July,  1875.  The  Commissioners 
of  1851  provided  the  site,  near  the  Albert  Hall, 
free  of  charge,  and  the  corporation  of  the  Albert 
Hall  undertook  to  lend  certain  of  the  rooms,  and  a 
theatre,  in  the  Hall,  for  the  use  of  the  students. 
On  the  18th  of  December,  1873,  the  first  stone  of 
the  building  was  laid  by  H.R.H.  the  Duke  of 
Edinburgh.  This  event  was  celebrated  by  a con- 
cert in  the  Albert  Hall,  at  which  his  Eoyal  High- 
ness spoke.  After  referring  briefly  to  the  early 
history  of  the  negociations,  he  said,  “ There  was  a 
pause  in  the  labours  of  the  Society  of  Arts,  and 
those  labours  have  now  extended  over  about  15 
years  ; but  there  was  another  pause,  which  occurred 
at  my  own  suggestion,  on  account  of  a thought  on 
my  part  that  the  two  institutions  might  have  been 
united  into  one.  I myself  undertook  negociations 
with  the  Eoyal  Academy  of  Music  with  that  view ; 
but,  after  some  considerable  time  had  been  spent 
in  them,  we  found  that  the  principles  on  which  the 
two  institutions  were  founded  were  so  far  apart, 
that  it  was  not  advisable  that  they  should  be 
united  into  one.  The  Eoyal  Academy  has  but  few 
free  scholarships  for  those  who  have  displayed  a 
knowledge  and  aptitude,  but  have  not  means  ; the 
fundamental  principle  of  the  school  we  are  assem-  | 
bled  this  evening  to  celebrate  the  foundation  of,  is  , 
the  free  scholarships  for  all  ranks  of  society\”  j 

6.  The  school  was  opened,  in  1876,  with  82  free 
scholarships,  of  which  four  were  founded  by  the  I 
Society  of  Arts,  two  by  members  of  the  Society  of 
Arts,  five  by”  Mrs.  Freake,  ten  by  the  Corporation  i 
of  London,  fourteen  by  some  of  the  City”  Guilds, 
thirty-three  by  provincial  towns,  nearly  all  of  i 
which  were  obtained  through  the  agency  of  the 
Society  of  Arts,  the  money  for  the  jjurpose  being  ; 
voted  on  the  understanding  that,  so  soon  as  the 
school  should  be  able  to  afford  it,  the  cost  of 
obtaining  these  scholarships  should  be  refunded 
to  the  Society.* 

7.  The  objects  for  which  this  school  was  founded 
were  set  forth  in  the  report  above  referred  to,  | 
published  by  the  Musical  Committee  in  1873.  This 
report  was  issued  as  a draft  prospectus  for  the 
school  at  that  time,  and  the  substance  of  it  was 
embodied  in  the  first  Directory  issued  by  the  school. 
In  the  Directory  it  was  stated  that  “the  funda- 
mental principle  and  primary  object  of  the  school 
is  the  cultivation  of  the  highest  musical  aptitude 


• S«e  Minutes  of  Council,  19th  May,  1874. 


in  the  country,  in  'whatever  station  of  society  it 
may  be  found.  In  order  to  carry  out  this  principle 
to  the  fullest  extent,  admission  to  the  school  will 
be  obtained  by  competitive  examination  alone.  A 
Training  School  for  Music  founded  thus,  on  the 
basis  of  free  instruction,  given  only  to  successful 
competitors  in  public  examinations,  occupies  a field 
of  action  wholly  distinct  from  that  of  any  existing 
institution.” 

8.  The  amount  spent  previous  to  the  foundation 
of  the  National  Training  School  for  Music,  by”  the 
Musical  Educational  Committee,  was  £217.  Since 
the  foundation  of  the  school,  in  1873,  there  has 
been  spent  £956,  exclusive  of  the  Society’s 
Scholarships,  which  amount  to  £800.  The 
Society  has  also  held  examinations  in  Music  since 
1859,  in  connection  with  its  general  system  of 
examinations.  The  charges  of  these  cannot  well 
be  separated  from  the  General  Examination 
charges.  The  fees  for  the  Examiners  in  Music, 
however,  amount  to  £214,  while  £194  have  been 
paid  for  prizes.  The  total  amount  which  the 
Society  may”  be  said  to  have  expended  upon 
Musical  Education,  and  the  National  Training 
School  for  Music,  is  £2,382,  of  which  £1,756  have 
been  spent  directly  upon  the  school,  during  the 
past  seven  years. 


MISCELLANEOUS. 


EOSE  OIL,  OE  OTTO  OF  EOSES. 

By  Charles  G.  Warnford  Lock. 

Tliis  celebrated  peiTume  is  the  volatile  essential  oil 
distilled  from  the  flowers  of  some  varieties  of  rose. 
The  botany  of  roses  appears  to  be  in  a transition  and 
somewhat  unsatisfactory  state.  Thus  the  otto-yield- 
ing rose  is  variously  styled  Rosa  damasccna,  R.  se>n~ 
pervirens,  R.  moschata,  R.  gaVica,  R.  centifoUa,  R.  prn- 
V’ncialis  It  is  pretty'  generally  agreed  that  the  kind 
grown  for  its  otto  in  Bulgaria  in  the  damask  rose  [R. 
d.itnanccna),  a variety  induced  by  long  cultivation,  as  it 
is  not  to  be  found  wild  It  forms  a bush,  usually  3 to 
4 feet,  but  sometimes  G feet  high  ; its  ‘flowers  are  of 
moderate  size,  semi-double,  and  arranged  several 
on  a branch,  though  not  in  clusters  or  bunches.  In 
coloiir,  they”  are  mostly  light -red  ; some  few  are  white, 
and  said  to  bo  less  productive  of  otto. 

The  utilisation  of  the  delicious  perfume  of  the  rose 
was  attempted  with  more  or  less  success,  long  prior  to 
the  comparatively  modern  process  of  distilling  its 
essential  oil.  The  early  methods  chiefly  in  vogue  were 
the  distillation  of  rose-water,  and  the  infusion  of  roses 
in  olive  oil,  the  latter  flourishing  in  Europe  generally 
down  to  the  last  century,  and  surviving  at  the  present 
day”  in  the  South  of  France.  The  butyraceons  oil  pro- 
duced by  the  distiUatiou  of  roses  for  making  rose- 
water in  this  country  is  valueless  as  a perfume  ; and 
the  real  otto  was  scarcely  known  in  British  commerce 
before  the  present  century. 

The  profitable  cultivation  of  roses  for  the  prepara- 
tion of  otto  is  limited  chiefly  by  climatic  condi- 
tions. The  odoriferous  constituent  of  the  otto  is 
a liquid  containing  oxygen,  the  solid  hydrocarbon  or 
stearoptene,  with  which  it  is  combined,  being  absolutely 
devoid  of  perfume.  The  proportion  which  this  in- 
odorous solid  constituent  bears  to  the  liquid  perfume  in- 


JOUENAL  OE  THE  SOCIETY  OF  AETS,  February  11,  1881. 


. tl  . nnsuitaljility  of  the  climate,  varying 

•v  r-  r I - v riTit.  iu  Bulgarian  oil,  to  35  and  even 
. ^ • 1-  . ■ ’ ill  r",<e  oils  distilled  in  France  and 

1-  : r>  ; - ■i:.T.  asu  in  the  proportion  of  stearoptene 

• l.y  till-  i)rogrossively  heightened  fusing- 
; ■ from  different  sources:  thus,  while 

, .’ll  tiiM  .;  at  about  61®  to  64®Fahr.,  an 

f,  - 1.  j '■  ri  .|uired  68°Fahr.  ; one  from  the  South 
! , 7 I to  7:>®  Fahr.  ; one  from  Paris,  84"  Fahr.  ; 

• : ‘.t  iiiird  in  making  rose-water  in  London,  86® 

<■  I lir,  Kven  in  the  Bulgarian  oil,  a notable 

,i  i;'  ■ i-  < ) -rrved  between  that  produced  on  the 

■ .1'  , . t)i  ;.t  from  tlie  lowlands. 

h.  . t’ -.i-..!, ,rc‘.  not  .surprising  that  the  culture  of 
r , • t i xira.'tion  of  their  perfume,  should  have 

• ! in  the  Fast.  Persia  produced  rose-water  at 
, ']at.  , and  the  town  of  Nisibin,  north-west  of 
M - , W-I- f.amous  for  it  in  the  14th  century.  Shiraz, 

'■  til  ! 7th  .•(■nturv,  prepared  both  rose-water  and  otto, 

; ] .1'  to  otlier  parts  of  Persia,  as  well  as  all  over 

1-  'Die  Fcr.so- Indian  trade  in  rose  oil,  which  con- 

i' 1.  i t . ]iosscs3  considerable  importance  in  the  third 

• ; ■ r of  tlie  18th  century,  is  declining,  and  has  nearly 

I’j  ■ .iv<  d ; but  the  shipments  of  rose-water  still 
■o  !"•  :i  a respectable  figure.  The  value,  in  rupees,  of 
t!i.  . rts  of  rose-water  from  Bushire  in  1879,  were — 
■I"  t India,  1,500  to  Java,  200  to  Aden  and  the  Bed 
l.'iOO  to  Muscat  and  Dependencies,  200  to  Arab 
. xi’  1 ”f  I’.’rsian  Gulf,  and  Bahrein,  200  to  Persian  coast 
:ui.i  M Aran,  and  1,000  to  Zanzibar.  Similar  statistics 
r to  [Jngah,  in  the  same  year,  show — Otto;  400 

Ann.  fuast  of  Persian  Gulf,  and  Bahrein;  and  250  to 
r-  r-i  iii  roast  and  Mekran.  And  Bahrein  — Persian 
2.200  to  Koweit,  Busrah,  and  Bagdad;  rose- 
war. r : 200  to  Arab  coast  of  Persian  Gulf,  and  1,000  to 
K .wi  i!,  I'.u.srali,  and  Bagdad. 

hi'li:i  itself  has  a considerable  area  devoted  to  rose- 
n-.,  as  at  Ghazipur,  Lahore,  Amritzur,  and  other 
the  kind  of  rose  being  E.  damascena,  according 
I'  l•I.iT..li^.  Both  rose-water  and  otto  are  produced, 
ih.  il  ’W.  rs  arc  distilled  with  double  their  weight  of 
V,  aj-r  ill  •■lay  stills;  the  rose-water  thus 

(li’t  fio.’i  i,-.  jilarcd  in  shallow  vessels,  covered  with 
IS’.  !-f  m’.’^lin  t«i  keep  out  dust  and  flies,  and  exposed  all 
ni:.'iif  to  ilic  r.:()l  air,  or  fanned.  In  the  morning,  the 
lihu  ..il,  whirli  has  collected  on  the  top,  is  skimmed 

• it  ! a r,  and  t ransf erred  to  a small  phial.  This 

!-  lapai.  d f.ir  H'vcral  Tiights,  till  almost  the  whole  of 

M-j.aratcd.  The  (quantity  of  the  product 
■ :i.  and  tlircc  different  authorities  give  the 
'■x.'urfs: — 20, 000  roses  to  make  1 rupee’s 
gr.  ’ f)f  otto;  (/>)  200,000  to  make  the 
Jif  ; . ; 1,000  roses  afford  less  than  2 gr.  of 

•aiigcH  fiaim  green  to  bright-amber, 
oil  (otto)  is  most  carefully  bottled ; 
j.ta'-!<  s arc  hci'mef ically  sealed  with  wax,  and 
glare  • f the  sun  for  several  days. 
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' rif.  r (Icj)i  i\ a (1  of  otto  is  esteemed  much  inferior 
t wliicli  has  not  lieen  so  treated.  When  bottled, 
c,\  ji..>r  (1  to  the  sun  for  a fortnight  at  least. 

■ All  (litcrram  an  eonntrics  of  Africa  enter  but 
. iof:.  iliia  industry,  and  it  is  a little  remarkable 
ih-'  In  noli  luivc  not  cultivated  it  in  Algeria. 
’ ’ lU  leai.d  loi-  rosr  -water  and  rose- vinegaris  sup- 
fr.  jii  M.  'iinet  Faymn,  south-west  of  Cairo.  Tunis 
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](!.■  ...cal  re])utation  for  similar  products.  Von 
' aay:^  tluit  th(>  rose  there  grown  for  otto  is  the 
c c/i'.  and  that  it  is  extremely  fragrant, 

f f },'  flowers  yielding  about  1 dr.  of  otto.  Genoa 
.;r/iy  imports  a little  of  this  ])roduct,  which  is  of 
’t  (jualitv.  In  the  south  of  France,  rose  gardens 
’ .11.0  scare  of  attention,  about  Grasse,  Cannes, 

1. . ‘la  y ch.ii  fly  j'rodnee  rose-water,  much  of 
• xf.oitod  to  Fhigland.  The  essence  (otto) 
I by  ‘lie  distillation  of  the  Provence  rose  (A 
> hr.s  a eliaractcristic  perfume,  arising,  it  is 
1.  fi.'m  tlie  b<es  transporting  the  pollen  of  the 


orange  flowers  into  the  petals  of  the  roses.  The  French 
otto  is  richer  in  stearoptene  than  the  Tiu’kish, 
nine  grammes  crystallising  in  a litre  (l|pint)  of  alcohol 
at  the  same  temperature  as  18  grammes  of  the  Turkish. 
The  best  preparations  are  made  at  Cannes  and  Grasse. 
The  flowers  are  not  there  treated  for  the  otto,  but  are  ■ 
submitted  to  a process  of  maceration  in  fat  or  oil,  ten  ' 
kilos,  of  roses  being  required  to  impregnate  one  kilo,  of 
fat.  The  price  of  the  roses  varies  from  50  c.  to  1 fr. 

25  c.  per  kilo. 

But  the  one  commercially  important  source  of  otto  of 
roses  is  a circumscribed  patch  of  ancient  Thrace  or  i 
modern  Bulgaria,  stretching  along  the  southern  slopes  | 
of  the  central  Balkans,  and  approximately  included  1 
between  the  25th  and  26th  degrees  of  east  longitude, 
and  the  42nd  and  43rd  degrees  of  north  latitude.  The- 
chief  rose -growing  districts  are  Philippopli,  Chirpan, 
Giopcu,  Karadshah-Dagh,  Kojun-Tepe,  Eski-Sara, 
Jeni-Sara,  Bazardshik,  and  the  centre  and  headquarters 
of  the  industry,  Kazanlik  (Kisanlik),  situated  in  a i 
beautiful  undulating  plain,  in  the  valley  of  the  Tunja.  i 
The  productiveness  of  the  last-mentioned  district  may  ’ 
be  judged  from  the  fact  that,  of  the  123  Thracian 
localities  carrying  on  the  preparation  of  otto  in  1877 — 
they  numbered  140  in  1859 — 42  belong  to  it.  The  only 
place  affording  otto  on  the  northern  side  of  the  Balkans 
is  Travina.  The  geological  formation  throughout  is 
syenite,  the  decomposition  of  which  has  provided  a soil 
so  fertile  as  to  need  but  little  manuring.  The  vegeta- 
tion, according  to  Baur,  indicates  a climate  differing 
but  slightly  from  that  of  the  Black  Forest,  the  average 
summer  temperatures  being  stated  at  82°  Fahr.  at  noon, 
and  68®  Fahr.  in  the  evening.  The  rose-bushes  flourish 
best  and  live  longest  on  sandy,  sun-exposed  (south  and 
south-east  aspect)  slopes.  The  flowers  produced  by  those 
growing  on  inclined  ground  are  dearer  and  more  es- 
teemed than  any  raised  on  level  land,  being  50  per  cent, 
richer  in  oil,  and  that  of  a stronger  quality.  This 
proves  the  advantage  of  thorough  drainage.  On  the 
other  hand,  plantations  at  high  altitudes  yield  less  oil, 
which  is  of  a character  that  readily  congeals,  from  an 
insufficiency  of  summer  heat.  The  districts  lying  ad- 
jacent to  and  in  the  mountains  are  sometimes  visited  by 
hard  frosts,  which  destroy  or  greatly  reduce  the  crop. 
Floods  also  occasionally  do  considerable  damage.  The 
bushes  are  attacked  at  intervals  and  in  patches  by  a 
blight  similar  to  that  which  injures  the  vines  of  the 
country. 

The  bushes  are  planted  in  hedge-like  rows  in  gardens 
and  fields,  at  convenient  distances  apart,  for  the  gather- 
ing of  the  crop.  They  are  seldom  manured.  The 
planting  takes  place  in  spring  and  autumn ; the  flowers 
attain  perfection  in  April  and  May,  and  the  harvest  lasts 
from  May  till  the  beginning  of  June.  The  expanded 
flowers  are  gathered  before  sunrise,  often  with  the  calyx 
attached ; such  as  are  not  required  for  immediate  dis- 
tillation are  spread  out  in  cellars,  but  all  are  treated 
within  the  day  on  which  they  are  plucked.  Baur  states 
that,  if  the  buds  develop  slowly,  by  reason  of  cool 
damp  weather,  and  are  not  mueh  exposed  to  sun -heat, 
when  about  to  be  collected,  a rich  yield  of  otto,  having 
a low  solidifying  point,  is  the  result,  whereas,  should  the 
sky  be  clear  and  the  temperature  high  at  or  shortly  be- 
fore the  time  of  gathering,  the  product  is  diminished 
and  is  more  easily  congealable.  Hanbury,  on  the  con- 
trary, when  distilling  roses  in  London,  noticed  that 
when  they  had  been  collected  on  fine  dry  days  the  rose- 
water had  most  volatile  oil  floating  upon  it,  and  that, 
when  gathered  in  cool  rainy  weather,  little  or  no  volatile 
oil  separated. 

The  flowers  are  not  salted,  nor  subjected  to 
any  other  treatment,  before  being  conveyed  in  baskets, 
on  the  heads  of  men  and  women,  and  backs  of 
animals,  to  the  distilling  apparatus.  This  consists 
of  a tinned-copper  stiU,  erected  on  a semicircle  of 
bricks,_and  heated  by  a wood  fire  ; from  the  top  passes 
a straight  tin  pipe,  which  obliquely  traverses  a tub 
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kept  constantly  filled  with  cold  water,  by  a spout,  from 
some  convenient  rivulet,  and  constitutes  the  condenser. 
Several  such  stills  are  usually  placed  together,  often 
beneath  the  shade  of  a large  tree.  The  still  is  charged 
with  25  to  50  lbs.  of  roses,  not  previously  deprived  of 
their  calyces,  and  double  the  volume  of  spring  water. 
The  distillation  is  carried  on  for  about  hour,  the 
result  being  simply  a very  oily  rose-water  {qhyul-sioju). 
The  exhausted  flowers  are  removed  from  the  still,  and 
the  decoction  is  used  for  the  next  distillation,  instead  of 
fresh  water.  The  first  distillates  from  each  apparatus 
are  mixed  and  distilled  by  themselves,  one-sixth  being 
drawn  off ; the  residue  replaces  spring  water  for  sub- 
sequent operations.  The  distillate  is  received  in  long- 
necked  bottles,  holding  about  Ij  gallon.  It  is  kept  in 
them  for  a day  or  two,  at  a temperature  exceeding 
59°  Fahr.,  by  which  time,  most  of  the  oil,  fluid  and 
bright,  will  have  reached  the  surface.  It  is  skimmed  off 
by  a small,  long-handled,  fine-orificed  tin  funnel,  and  is 
then  ready  for  sale.  The  last-run  rose-water  is  extremely 
fragrant,  and  is  much  prized  locally  for  culinary 
and  medicinal  purposes.  The  quantity  and  quality  of 
the  otto  are  miich  influenced  by  the  character  of  the 
water  used  in  distilling.  "When  hard  spring  water  is 
employed,  the  otto  is  rich  in  stearoptene,  but  less 
transparent  and  fragrant.  The  average  quantity  of 
the  product  is  estimated  by  Baur  at  0-037  to  0-040  per 
cent.  ; another  authority  says  that  3,200  kilos,  of  roses  : 
give  1 kilo,  of  oil.  ; 

Pure  otto,  carefuUy  distilled,  is  at  first  colourless,  ! 
but  speedily  becomes  j'ellowish  ; its  specific  gravity  is  j 
0-87  at  72-5°  Fahr.  ; its  boiling-point  is  444°  Fahr.  ; it  ; 
sohdifiesat51 -8'^to60-8°Fahr., orstillhigher;  itissoluble  ' 
in  absolute  alcohol,  and  in  acetic  acid.  The  most  usual 
and  reliable  tests  of  the  quality  of  an  otto  are  (1)  its 
odour,  (‘2)  its  congeahng  point,  (3)  its  crystallisation. 
The  odour  can  be  judged  only  after  long  experience. 
A good  oil  should  congeal  well  in  five  minutes  at  a 
temperature  of  54-5°  Fahr.  ; fraudulent  additions 
lower  the  congeahng  point.  The  crystals  of  rose- 
stearoptene  are  light,  feathery,  shining  plates,  filling 
the  whole  liquid.  Almost  the  only  material  used  for 
artificially  heightening  the  apparent  proportion  of 
.•atearoptene  is  said  to  be  spermaceti,  which  is  easily 
recognisable  from  its  liabilitj^  to  settle  dowm  in  a solid 
cake,  and  from  its  melting  at  122°  Fahr.,  whereas  | 
stearoptene  fu.ses  at  91  "4°  Fahr.  Possibly  paraffin  wax 
wmdd  more  easily  escape  detection. 

The  adulterations  by  means  of  other  essential  oils  are  ; 
much  more  difficult  of  discovery,  and  much  more 
general ; in  fact,  it  is  said  that  none  of  the  Bulgarian 
otto  is  completely  free  from  this  kind  of  sophisti-  ' 
cation.  The  oils  employed  for  the  purpose  are 
certain  of  the  gras.s  oils  {Andropogon  and  ('ymhopogon  \ 
spp.),  notably  that  afforded  by  Andropogon^  Schoenanthus  ■ 
called  iflrxi-yaghi  by  the  Turks,  and  commonly  known  to  , 
Europeans  as  “ geranium  oil,”  though  quite  distinct  | 
from  true  geranium  oil.  The  addition  is  generally 
made  by  sprinkling  it  upon  the  rose-leaves  before  | 
distilhng.  It  is  largely  produced  in  the  neighbourhood  i 
of  D»^lhi,  and  exported  to  Turkey  by  way  of  Ai’abia ; it  ' 
is  S' (Id  by  Arabs  in  Con.stantinople  in  large  bladder-  i 
shaped  tinned-copper  vessels,  holding  about  120  lbs.  1 
As  it  is  usually  itself  adulterated  with  some  fatty  oil,  it  j 
need.-*  to  undergo  purification  before  use.  This  is 
effected  in  the  following  manner: — The  crude  oil  is 
repeatedly  shaken  up  with  water  acidulated  with  lemon - 
juice,  from  which  it  is  poured  off  after  standing  for  a 
day.  The  washed  oil  is  placed  in  shallow  saucers,  well 
exposed  to  sun  and  air,  by  which  it  gradually  loses  its 
objectionable  cKlour.  Spring  and  early  summer  are  the 
be.st  sea.sons  for  the  operation,  which  occupies  two  to 
four  weeks,  according  to  the  state  of  the  weather  and 
the  quality  of  the  oil.  The  general  characters  of  this 
oil  are  sr  similar  tf>  those  of  otto  of  roses— even  the 
odour  betiring  a di.'-tant  resemblance— that  their  dis- 
crimination when  mixed  is  a matter  of  practical  im- 


possibility. The  ratio  of  the  adulteration  varies  from,  a 
small  figure  up  to  80  or  90  per  cent.  The  only  safe- 
guard against  deception  is  to  pay  a fair  price,  and  to 
deal  with  firms  of  good  repute,  such  as  Messrs. 
Papasoglu,  Manoglu  and  Son,  Ihmsen  and  Co.,  and 
Holstein  and  Co.,  in  Constantinople. 

The  otto  is  put  up  in  squat -shaped  flasks  of  tinned 
copper,  called  kunlcumas,  holding  from  1 to  10  lb.,  and 
sewn  up  in  white  woollen  cloths.  Usually  their  con- 
tents are  transferred  at  Constantinople  into  small  glided 
bottles  of  German  manufacture  for  export.  The 
Bulgarian  otto  harvest,  dm-ing  the  five  years  1867-71, 
was  reckoned  to  average  somewhat  below400,000me^imA, 
miskals,  or  midknh  (of  about  3 dwt.  troy),  or  4,226  lb. 
av.  ; that  of  1873,  which  was  good,  was  estimated  at 
500,000,  value  about  700,000i?.  The  harvest  of  1880 
realised  more  than  1,000,000(?.,  though  the  roses  them- 
selves were  not  so  valuable  as  in  1876.  About  300,000- 
metieals  of  otto,  valued  at  932,077^.,  were  exported  in 
1876  from  PhUlipopolis,  chiefly  to  France,  Australia, 
America,  and  Germany. 


PROVINCE  OF  ASTERABAD  AND  ITS 
INHABITANTS. 

Astcrabad  is  situated  in  the  south-east  corner  of  the- 
Caspian  Sea  ; its  inhabitants  do  not  exceed  45,000,  and 
the  to^^^l  of  Asterabad  can  only  boast  of  8,000  souls.  It 
is  bounded  on  the  south  by  the  high  range  of  mountains- 
which  separate  the  Persian  Caspian  provinces  from  the 
other  parts  of  Persia.  On  the  north  it  is  bounded  by 
the  Atrek  as  far  as  Chat,  situated  at  the  confluence  of 
the  Sombar  and  the  Atrek ; beyond  that  point  it  is 
doubtful  where  the  boundary  lies  in  that  direction.  The 
west  is  bounded  by  the  Caspian  Sea  and  the  province  of 
Mazanderan,  and  in  the  east  it  is  adjoining  to  the  province 
of  Meshed.  Gez,  Molla,  Kelle,  and  Gumush  Tepe  are 
the  only  ports  in  the  province  in  use.  The  former  is  in 
weekly  communication  with  the  other  ports  of  the 
Caspian  by  means  of  the  Mercury  and  Kafkas  steamers, 
and  although  but  a small  village  of  150  houses,  it  is 
the  emporium  of  all  the  trade  carried  on  between 
the  civilised  world  and  north-east  Persia.  Eng- 
lish manufactures,  French  sugar,  and  Russian  hard- 
ware find  their  way  through  Gez  to  Meshed  and  Herat, 
while  Yezd  opiimi,  Meshed  carpets,  Sebzewar  silkworm 
eggs,  Damghan  lead,  Asterabad  cotton  and  wheat  find 
an  outlet  through  Gez.  The  province  of  Asterabad  is 
well  wooded,  and  is  watered  by  numerous  mountain 
streams.  The  principal  districts  are  those  of  Anazan, 
Sedem,  Rustak,  Asterabad  Rustak,  Katoul,  Finderisk, 
Shahkou,  and  Salwar.  The  inhabitants  of  Asterabad 
mostly  belong  to  the  Kajar  tribe,  of  which  the  Shah  of 
Persia  is  the  chief  ; members  of  the  Tat  tribes  are  also^ 
to  be  met  with.  As  head  of  the  Kajars,  the  Shah 
possesses  considerable  estates  in  the  province,  which  are 
farmed  out  to  various  individuals,  giving  a rental  of 
£7,700.  The  fertility  of  the  soil,  wherever  it  has  been 
cleared  of  the  overhanging  forest,  is  wonderful,  pro- 
ducing as  much  as  from  60  to  120  bushels  for  one 
bushel  sown.  The  timber  in  the  forests  is  magnificent, 
and  in  any  other  country  it  would  form  a source  of  great 
riches,  but  over  the  whole  extent  of  the  province  there 
is  not  a single  road  worthy  of  that  name,  and  the  traffic 
that  penetrates  into  the  interior  has  to  wend  its  way  on 
horseback  through  the  forests  and  through  the  rice 
fields. 

Parallel  with  the  Eiboorz,  and  at  a distance  of  20  miles 
to  the  north,  runs  the  river  Gurgan,  about  60  miles 
long.  Fifteen  miles  or  so  north  of  the  Gurgan  is  the 
Atrek.  Between  these  two  rivers  is  to  be  found  the 
most  fertile  soil  that  can  possibly  be  imagined,  and  it 
is  on  this  strip  of  land  that  the  Turkomans  pitch  their 
obehs ; the  Yemoots  between  the  sea  shore  and  Gombuz- 
i-Kabous,  60  miles  inland ; and  the  Goklans  between 
this  point  and  Kari-Kaleh.  The  Yemoot  tribe  of 
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1 . ’ . • V . ■ ' 1-  .,ut  80,000  families,  of  -whicli,  | 

-jo.OOO  liave  anything  to  do  with 
L.  r,,;  ; ; ■ .,;;,.,iividcd  into  two  distinct  tribes, 

, . T , Iv,  ,7;i:ifcrbai  or  Sherif,  and  Attahai, 

( i .i.i' :;f<rbai  Turkomans  comprise  two 

tl.i  Yar  Ali.«,  and  the  Xoor  Alis,  each 
- , ! -divisions  of  its  own.  The  Attahai 
- all:  i t wo  ^rand  divisions— the  Attahai 

■ \l.  I'.ifli  of  tliese  divisions  comprise 

■ I ' ' ■•mans,  called  respectively,  Charvai, 
is  to  say  tlie  rich  or  noble  class,  which 
■ ...VP  iibnut' from  place  to  place,  and  the 
■ ■ . P'  .l  f'lnimour,  whose  means  do  not  en- 

. ’M  ' . T-  -VP  away  from  the  banks  of  the  Grurgan. 

. , , , ■ V in  the  liabit  of  moving  towards  the 
, . . tl;  Halkanmountains,  near  Krasnavodsk, 

U'hen  the  harvest  is  ripe,  these  nomads 
^ ui  i;  • . ■ . flururan.  The  Chumour  are  the  people, 
...  r .:;\  t Mng.  who  are  addicted  to  man  stealing. 

, i.  : ..f  tribute  paid  by  the  Yemoot  Turkomans 

r..  :;>K-  r r-i  ci  'rrcasury  is  2,000  tomans;  it  is  collected 
•-  •.  M,  III. and  kind,  such  as  carpets  and  felts.  Ad- 
.u  ■-  Up  jupiitly  taken  hy  the  Persian  authorities, 
p.v  .r  ■ -r.l  reigning  among  the  Turkomans  them - 
. ■ f ) iiiprease  the  amount  of  taxation,  and  the 
I ' 1-.  -<izo  the  fir.st  opportunity  to  recoup  them - 
. n villagers  of  Asterabad.  The  Goklans  were 

0 nn  »riv  : families,  but  owing  to  the  constant 

a’ ° f ks  m:i  b' u]ii»n  them  by  their  Persian  neighbours, 
fhp  .'^•ia.l-pl-L-.u  Kurds  of  Boojnoord,  they  have  now 
K.n  n-kiu.-,  fl  t.»  -1,000.  They  inhabit  the  rich  plains, 
-iui  *.i;  pii'-;<  r side  of  the  Gurgan,  east  of  Gombuz- 
i-  iv  lb  .u>,  'I’l-p  amount  of  tribute  paid  by  the  Goklans 

1 . tip-  'I  rpa-ury  is  6,000  tomans,  which  is  collected  by 
V.ir  Mi.iiamiM' d Khan,  of  Boojnoord,  and  handed  over 
j . ;!:p  ! bivpniiiipnt  of  Asterabad. 

P.'  -i'b  s tiip  r.-gular  caravans,  a large  number  of  pil- 
irh ni-5  through  the  province  of  Asterabad  every 

ar  fnaii  thp  wpstern  .shores  of  the  Caspian  Sea,  pro- 
^ « . dii!;r  t.)  t !..■  1 luly  Shrine  of  Reza,  the  seventh  Imaum 
- f rh<-  .‘'hiap,  whose  tomb  is  in  the  city  of  Meshed,  in 
K !.  -r  i.";ui  :i!id  to  defray  the  expenses  of  the  journey, 
Y',.  ] i'.oriiM*.  u.ually  carry  with  them  small  parcels  of 
f(i*  r ; by  this  means  the  produce  and  industry 

• f Y ss'ia  and  the  Caucasus,  ;ind  even  of  Western 
K’lr  . tin.]-  i:s  way  u]i  to  the  coniines  of  Afghanistan, 
wild-  tip-  j.r...iu<-.-  of  (a'litral  A.sia,  in  the  shape  of 
^ ir|«  . .ar---  pb.fh,  felt,  lamb  skins,  dried  fruit,  and 
{ Hi,  r,.  tiiids  its  w;iy  to  the  markets  of  Western 

.V«!  I .i?!.|  f..n-’  t!ifinoplp. 


CiXriinXA  p.akk  PROM  JAMAICA. 

A I ir^o-  of  ( 'iiicliona  b.ark  from  Jamaica 


<biriri;;  tip-  ji;mt  b-w  iiioiitlis,  found  its  way  into  the 

L..n. 

'i.'j-.  :n  irk*  t,  wlp-r«-  i(  li; 

IS  ni'-t  witli  a ready  sale. 

• Ui'l 

'i'  j.ri'  f.ir  in  aslvain-c 

of  tlio.se  reali.sed  for  Cey- 

1 -n  . 

u;'i  1 . i-  i I n>!;.in  Icirk. 

'Fho  rc.snlts  of  the  Jamaica 

< 'i’U 

}(-.n  ■»  v.iir.H  fi.r  tin-  Vf'fl! 

r 1 870-80,  Ini VO,  according 

t..  i 

th-  i.f  til..  ' 1 )ii 

■I'ctor  of  I’nblic  Gardens 

ur..i 

Rlujt n«,  hli^lilly  e 

X eroded  the  e.stimated  re- 

tijns 

u?i«l  aro  H-.  f -ilowM;  — 

■(^nantity  of  bark  shipped. 

' !t.«,  ; /rn^is  Minoniit 

realised,  .£5,380  9s.  6d., 

rrTil!-.-.!.  r;>,ll6 

8s.  7d.  It  is  shown  in 

Tt  jnsi  r.-i.-rr-  il  i 

to,  that  crown  bark  re- 

a,:-w  * tb,.  biirh.  I'in.  ■ , and  Ihe  greater  value  of  this 
p-uibh- j.-d  against  nnl  bark,  it  is  found 
pjp«^ir:ib;  t.t  pi  lilt  the  vd  bark  only  at  elevations 
' “ t ' w here  the  erow'u  bark  will  not 

C r.  b-.wevpr,  may  be  cultivated  in 

• ‘ ' u,,,ii»:,ntl.  of  acres  on  the  Blue  Mountain 

’ a-vatioiis  above  1,000  feet.  The  follow- 
' s q.i.  • • .II  I .,f  pri.  ps  will  show  the  comparison 
' ‘ ^ * ' vb-n  aiifl  J imaip.i  barks.  For  red  bark 

•?  qnilh  trom  C.  ylon,  reached  a maximum  of 
.wi  ]s  r ib  . as  .against  -Is.,  for  “ fair  quill,”  from 


Jamaica.  For  “red  root  bark,”  the  highest  price  for 
Jamaica  produce  was  4s.  8d.  per  lb  , for  “ good  root.” 
as  against  2s.  6d.  for  “good  root,”  from  Ceylon,  thus 
showing  an  advantage  in  favour  of  J amaica  root  bark 
to  the  extent  of  2s.  2d.  per  lb.  For  “ twig  and  small 
ordinary  ” bark  of  Cinchona  succirubra,  Ceylon  produce 
obtained  from  2^d.  to  Is.  per  lb.  as  against  lO^d.  to 
Is.  6d.  per  lb.  for  similar  barkfrom  Jamaica.  ‘ ‘ The  above 
will,  it  is  hoped,  show  that  as  with  the  celebrated  Blue  ■ 
Mountain  coffee  of  Jamaica,  so  with  the  Cinchona  bark  i 
grown  in  the  same  region,  the  conditions  of  soil  and 
climate  appear  to  be  eminently  favourable  to  the  pro-  i 
duction  of  the  best  qualities  of  these  valuable  products,  ! 
and  as  large  tracts  of  land  and  the  necessary  labour  are  | 
now  available,  there  are  only  wanting  sufficient  capital  i 
and  energy  to  overcome  the  initial  difficulties  of  the 
enterprise.” 

Accompanying  the  report  from  whence  the  above  is 
extracted  are  a series  of  instructions  under  the  title  of 
“ Hints  and  suggestions  for  raising  Cinchona  plants 
from  seed  and  establishing  Cinchona  plantations.” 


COHEESPONDENCE. 


MACTEAR’S  MECHANICAL  FURNACE,  AND  ; 
CONTINUOUS  SYSTEM  OF  MANUFACTURING  ! 
SULPHATE  OF  SODA.  j 

Referring  to  the  report  of  Mr.  Mactear’s  paper  and  dis- 
cussion thereon  in  the  Journal  of  February  4,  1881,  where 
our  patents  having  been  alluded  to  in  a very  disparaging 
manner,  we  rely  upon  your  sense  of  fairness  in  permit- 
ting a few  brief  corrections  to  go  forth  to  your  readers 
through  the  same  medium,  viz. : — 

1.  We  beg  to  point  out  that  our  first  patent  of  1875 
is  not  restricted  to  any  particular  form  of  apparatus, 
but  covers  the  principle  of  conducting  the  calcination 
and  decomposition  in  the  same  vessel  by  mechanical 
means. 

2.  In  this  patent  Mr.  Mactear  sees  nothing  but 
“failure.”  As  a matter  of  fact,  although  now  super- 
seded by  our  improved  pattern  of  1880  date,  there  are 
from  25  to  30  furnaces,  on  the  original  plan,  in  regular 
operation,  the  returns  from  which  continue  to  be  satis- 
factory. 

3.  Mr.  Mactear  states  that  the  “greate.st  objection  of 
all  to  the  system  adopted  by  Jones  and  Walsh,  and 
which  holds  good  equally  with  the  new  form  of  furnace, 
is  that  the  salt  and  acid,  being  aU  added  within  a com- 
paratively small  period  of  time,  there  is  a great  evolu- 
tion of  muriatic  acid  gas  at  the  beginning  of  the  opera- 
tion, and  a rapidly  decreasing  amount  as  the  process 
continues.”  This  objection  is  purely  theoretical;  in 
practice,  it  is  found  that  with  proper  condensing 
arrangements,  there  is  no  difficulty  whatever  with  the 
condensation,  the  fact  being,  as  stated  by  Mr.  Clapham, 
that  more  hydrochloric  acid,  and  of  a higher  strength, 
is  obtained  from  our  patent  furnace  than  from  the 
ordinary  hand  furnaces. 

4.  There  is  nothing  new  in  the  “ continuous  system” 
adopted  by  Mr.  Mactear.  At  the  suggestion  of  Mr. 
Hugh  Lee  Pattinson,  of  Newcastle,  it  was  tried  in  these 
works  in  1876  ; the  apparatus  for  the  purpose  was  a 
“screw  operated  by  a ratchet  wheel,”  precisely  as 
described  by  Mr.  Mactear,  and  was  provisionally  pro- 
tected by  the  engineer  who  made  it.  It  was  soon 
abandoned,  but  the  apparatus  is  in  our  hands  yet. 

5.  AVe  deny  that  our  rotating  furnace  (patent  1880) 
is  in  any  respect  an  “ imitation”  of  Mactear’s  carbona- 
ting furnace.  It  was  merely  a return  to  our  original 
plan,  tried  in  1875,  of  which  we  have  the  model  still. 
The  principle  of  a rotating  pan  is  old,  much  older  than 
either  Mr.  Mactear’s  or  our  own  ideas  on  the  subject. 

I Jones  & WAiiSH. 
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SUGGESTIONS  EOR  PREVENTING  LONDON 
SMOKE. 

la  the  second  sentence  of  Mr.  J.  A.  C.  Hay’s  letter, 
he  says,  “ I beg  to  be  allowed  to  refute  the  statements 
in  his  (Mr.  Scott -Moncrietf’s)  paper,  in  so  far  as  they 
relate  to  the  Royal  Arsenal  or  any  other  of  the  Govern- 
ment gas  works.”  He  then  proceeds  to  confirm  my 
statements  in  every  detail  and  particular.  I alleged 
that,  when  in  difficMties,  the  manager  of  the  gas  works 
at  Woolwich  Arsenal  had  used  a short  extraction.  Mr. 
Hay  confirms  this  statement.  I alleged  that  the  fuel 
resulting  was  superior.  Mr.  Hay  confirms  this  by 
stating  that  the  coal  they  used  was  volatile  cannel,  and 
that  on  a long  extraction  “ it  contained  very  little  heat- 
ing properties,  and  was  not  used  under  the  retorts.” 
Does  Mr.  Hay  mean  to  say  the  fuel  was  worse  under  a 
short  extraction  than  a long  one  ? If  so,  he  contradicts 
the  statement  made  to  me  by  Mr.  Wallace,  who  said  it 
was  much  better.  Does  Mr.  Hay  mean  to  deny  that 
the  best  gas  comes  off  during  the  first  two  or 

three  hours  ? Does  he  deny  that  it  comes  off 

most  rapidly  during  that  period  ? In  short,  does 

Mr.  Hay  deny  what  he  himself  confirms,  by  his 

having  “occasionally,”  and  “in  order  to  meet  a few 
exceptional  emergencies,”  adopted  the  scheme  which  I 
advocated  in  my  paper  ? He  speaks  of  the  plan  having 
been  “ found  to  be  very  expensive  and  uneconomical,” 
buc  if  Mr.  Hay  did  not  carry  it  out  Avith  sufficient  in- 
telligence, this  is  hardly  to  be  wondered  at. 

With  regard  to  Mr.  Hay’s  postscript,  as  to  whether 
Mr.  Wallace  did  or  did  not  supply  me  with  the  facts,  this 
is  a matter  of  personal  veracity.  I certainly  understood 
him  to  state  the  facts  precisely  as  I stated  them  in  my 
paper,  excluding  any  conclusions  which  I di’ew  from 
them.  This  impression  is  confirmed  by  Mr.  Hay’s 
version  of  what  has  been  going  on  at  the  .£Vrsenal.  I 
was  quite  unaware  of  any  official  relations  betAveen  Mr. 
AVallac.e  and  iMr.  Hay,  nor,  indeed,  am  I noAv  aware 
what  those  relations  are. 

W.  D.  Scott -Moxceieff. 


WOOD-CARVING. 

With  reference  to  the  discussion  which  took  place  last 
night,  I think  it  ought  to  be  stated  that  the  School  of 
Wood- car A*ing  at  the  Royal  .iilbert-hall  derives  its 
material  support  from  some  of  the  City  Companies,  and 
not  from  the  Science  and  Art  Department,  as  some  of 
the  audience  seemed  to  imagine.  I hope  it  Avill  do  good 
serA’ice  to  the  trade,  as  well  as  to  the  public. 

J.  II.  POLLEX. 

11,  Pembridge-crescent,  W.,  Feb.  10,  1881. 


GENERAL  NOTES. 


School  of  Art  Wood.carving.— This  school  is  now  in 
connection  with  the  City  of  Guilds  of  London  Technical 
Institute.  It  is  under  the  direction  of  a committee  of 
management,  of  which  Lieut. -Colonel  J.  F.  D.  Donnelly, 
R.E.,  is  chairman.  Day  and  eA-ening  classes  are  held  in 
the  school.  The  day  classes  are  held  from  10  to  5 on  fiA’e 
days  a week,  and  from  1 0 to  1 on  Saturdays.  The  eA'ening 
classes  are  held  from  7 to  9 on  four  evenings  a week,  viz., 
Monday,  Tuesday,  Thursday,  and  Friday.  The  fees  for 
day  students  are  £2  a month,  or  £5  a quarter.  The  fees  for 
eA'ening  students  are  15s.  a month,  or  £2  a quarter.  There 
are  at  pre.sent  12  free  student.ships  in  the  school,  viz.,  six  in 
day  classes  and  six  in  the  eA'ening  classes,  the  fees  for  which 
are  paid  from  funds  supplied  by  the  City  and  Guilds  of 
Umdon  Institute  for  the  advancement  of  technical  education. 
The  holders  of  the  studentships  are  selected  by  the  committee 


of  the  school  from  persons  of  the  industrial  class,  Avho  are 
intending  to  earn  their  living  by  Avood-carving.  Candidates 
must  have  passed  the  2nd  grade  art  examination  of  the  Science 
and  Art  Department  in  freehand  drawing  at  least.  Those 
who  have  some  Imowledge  of  wood-carving,  or  have  passed 
in  the  other  subjects  of  the  2nd  grade  art  certificate,  or  in 
drawing  from  the  antique  and  the  figure,  architectural  draw- 
ing, or  designing,  or  in  modelling,  will  be  preferred.  There 
are  now  several  A'acant  studentships,  and  there  is  also  avail- 
able accommodation  for  a fevA'  additional  paying  students. 
Students  Avho  have  been  in  the  school  not  less  than  tweh'e 
months  may,  on  the  recommendation  of  the  inspector,  re- 
ceive such  payment  for  their  Avork  as  the  committee  may 
determine.  Ey  permission  of  the  Lord  President  of  the 
Council,  students  of  the  school  have  the  privilege  of  free 
admission  to  the  South  Kensington  Museum  and  libraries, 
on  production  of  their  school  tickets.  Wood-carving  for 
the  trade  is  undertaken  by  the  school.  For  further  informa- 
tion rn  all  the  above  points,  applications  should  be  addressed 
to  the  secretary  at  the  school. 

Domestic  Sanitation. — Dr.  Richardson’s  course  of 
nine  lectures,  to  be  deliA-ered  before  the  Ladies’  Sanitary 
Association,  in  the  Hall  of  the  Society  of  Arts,  will  com- 
mence on  Saturday,  12th  inst.,  at  5.30  p.m.,  and  be  con- 
tinued on  successive  Saturdays,  until  April  9.  Tickets 
admitting  to  reserved  seats,  one  guinea  for  the  course,  or 
3s.  6d.  for  each  lecture,  can  be  obtained  at  the  office  of  the 
Association,  22,  Berners-street,  W.,  or  at  the  Society  of  Arts. 
Admission  to  unreserA'ed  sittings.  Is. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock: — 

February  16. — “ The  Participation  of  Labour  in  the 
Profits  of  Enterprise.”  By  Sedley  Taylor,  M.A., 
late  Fellow  of  Trinity  College,  Cambridge.  W.  H, 
Hall  will  preside. 

February  23. — 

March  2. — “On  Lighthouse  Characteristics.”  By 
Sir  William  Thomsox,  LL.D.,  F.R.S.  F.  J.  Bram- 
AVELL,  F.R.S. , Chairman  of  Council,  will  preside.] 

March  9. — 

March  16. — “ Buyingjand  Selling ; its  Nature  and  its 
Tools.”  By  Prof.  Boxamy  Price,  M. A.  Lord  Alfred 
S.  Churchill  will  preside. 

March  23. — “The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Causes.”  By 
CORXELIUS  WaLFORD. 

March  30. — “Recent  Advances  in  Electric  Light- 
ing.” By  W.  H.  Preece. 

April  6. — “ The  Manufacture  of  Glass  for  Decora- 
tiA-e  Purposes.”  By  H.  J.  Powell  (Whitefriars  Glass 
Works) . 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock: — 

February  22. — “ The  Languages  of  South  Africa.” 
By  Robert  N.  Cust. 

March  15.  — “The  Loo  Choo  Islands.”  By  Consul 
JoHx  A.  Gubbixs.  Sir  Rutherford  Alcock,  K.C.B., 
Avill  preside. 

April  o.  — “ Trade  Relations  between  Great  Britain 
and  her  Dependencies.”  By  William  Westgarth. 

Applied  Chemistry  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock:  — 

February  24. — “Deep  Sea  Investigation,  and  the 
Apparatus  used  in  it.”  By  J.  G.  Buchaxax,  F.R.S.E., 
F.C.S.  Captain  Sir  George  S.  Nares,  R.N.,  K.C.B., 
F.R.S.,  AviU  preside. 
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■Ma’i'  H -21  T}ie  Future  Development  of  Electrical 
B3’ Prof.  .loHN  Peeey. 

Th.'  nin  tinL'  previously  aunouucd  for  April  7 will  be 
lu  l.l  .11  May  12. 

I.vDi.sA'  Section. 

I’riday  cveiiiiif'S,  at  eight  o’clock: — 

I ! -.ia'A'KY  11.  — “Gold  in  India.”  By  Hyde  Claeke. 
W::i.iAii  Komxsox,  X.C.S.I.,  will  preside. 

The  Besidts  of  British  Rule  in  India.” 

l\  .1.  .M.  .M  aci.e.an-. 

M \i;«  H 2'). — “ The  Tenure  and  Cultivation  of  Land 
in  Ii  -lia.”  By  Sir  Geoege  Campbell,  K.C.S. I.,  M.P. 
M.,v  Pumiah.”  By  General  Sir  Aethue 

. G.C.M.G.,  K.C.S.I.,  C.B. 

M.  inl  rrs  arc  requested  to  notice  that  it  may  be 
j:»  (•.  >-;! ry  to  make  alterations  in  the  dates  of  the 
;d  ..vr  i*apors. 

Cantor  Lectures. 

M'  mlay  evenings,  at  eight  o’clock: — 

Tlie  Second  Course  will  be  on  “ Watchmaking,” 
b\  Ki  WAHD  Kigo,  M.A.  Three  Lectures. 

Syllabus  of  the  Course. 

Lectuee  II. — Febeuaey  14. 

Tlic  nrdiiiary  watch — Degree  of  accuracy  required  in 
i-  Sy- t<  nis  of  manufacture  in  this  country  and  abroad 

- I i-'  i-iption  of  specimens  illustrative  of  the  various 
^tae-'  - 'I  construction — Comparison  of  the  several 
-y-tt  in". 

Lectuee  III. — Febeuaey  21. 

X<  < <"ity  of  efforts  to  promote  the  art  in  this  country 

- < <1  of  education,  theoretical  and  practical,  in 
liorology—  lateraturc— Great  Avant  of  uniformity  in 
iraug<  ",  ."fTcw.s,  (kc. — Exhibition  of  ordinary  and  compli- 
< waf^-hcH,  and  of  watchmakers’  tools— Conclusion. 

'I’lif  I.crture.s  will  be  illustrated  by  Specimens, 
M'-lrls,  and  Diagrams.  The  different  movements, 
A c . will  be  sliown  enlarged  on  the  screen  by  means  of 
dll  Ai>hengiseopo  and  the  Electric  Light. 

Tlu'  Tliird  Course  will  be  on  “ The  Scientific 
ITincijdes  involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Ada.ms,  F.R.S.  Four  Lectures. 

March  7,  M,  21,  28. 

The  Ffuirth  Course  Avill  be  on  “The  Art  of  Lace- 
inaking,”  by  Ai.an  S.  Coj.e.  Three  Lectures. 

Aiiril  2o  ; ]^[ay  2,  9. 

Tlic  I’ifth  Course  will  bo  on  “ Colour  Blindness 
and  its  inffuence  upon  Various  Industries,”  by 
K.  BiU'ur.NEi.L  Carteu,  F.K.C.S.  Three  Lectures. 
l\fay  1C,  23,  30. 

Aumtssion  to  Meetings. 

M«uub^r^  Imve  the  riglit  of  attending  all  the 
Borifty’s  meetings  and  lectures.  Every  Member 

- an  admit  two  friends  to  tlu;  Ordinary  and  Sectional 

Mec{ 

imrs.  ;ind  one  friend  to  the  Cantor  Lectures. 
Bonks  of  tickets  for  the  imrpose  have  been  issued 
to  tile  Ml  mbers.  but  admission  can  also  be  obtained 
cn  *,h.c  ] ' rscnal  introduction  of  a Member. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Feb.  14th. ..SOCIETY  OF  ARTS,  John-street,  n 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr.  Edward  a 
Rigg,  “Watchmaking.”  (Lecture  II.) 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Mr.  F.  f 
Hueffer,  “ The  Troubadours.”  (, Lecture  Y.)  ] 

Royal  Geographical,  University  of  London,  Burlington-  |i 
gardens,  W.,  p.m.  Mr.  William  M.  Crocker,  “ Geo- 
graphical  and  Physical  Aspects  of  Sarawak  and  North  i 
Borneo.”  , 

British  Architects,  9,  Conduit-street,  W.,  8 p.m.  Ad-  |- 
iourned  Discussion  on  Mr.  E.  C.  Robins’  paper,  “ Sard-  > 
tary  Science  in  its  Relation  to  Ch-il  Architecture.” 
Medical,  11,  Chandos-street,  W.,  8j  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  Sir  | 
John  Lubbock,  “ Emit  and  Seeds.” 

Tuesdaa',  Feb.  15th... Royal  Institution,  Albemarle-street,  AV.,  3 

p.m.  Prof.  E.  A.  Schiifer,  “ The  Blood.”  (Lecture  V.)  j 
Civil  Engineers,  25,  Great  George-street,  Westminster,  i 
S.W.,  8 p.m.  Disemssion  upon  the  papers  by  Messrs.  Ij 
Colson  and  Meyer,  “ The  Portsmouth  Dockyard  Exten-  'j 
sion  Works.” 

Statistical,  Soraerset-house-teiTace,  Strand,  W.C.,  p.m.  ,j 
Pathological, 53,  Bemers-street,  Oxford-street,  W.,  p.m.  J 
Zoological,  11,  Hanover-square,  W.,  8.^  p.m.  1.  The 
Secretary,  “Additions  to  the  Society’s  Menagerie  during 
the  Month  of  January,  1881.”  2.  Mr.  C.  O.  Water-  j 
house,  “ The  Coleopterous  Insects  Belonging  to  the 
Tumily  HispidoB,  collected  by  Mr.  Buckley  in  Ecuador.” 

3.  Mr.  W.  L Distant,  “Additions  to  the  Rlijmcotal 
Fauna  of  the  Ethiopian  Region.”  4.  Mr.  Edgar  A. 
Smith,  “ A Collection  of  Shells  from  Lakes  Tanganyika 
and  Nyassa  and  Other  Localities  in  East  Africa.”  | 

Wednesday,  Feb.  IGth... SOCIETY  OF  ARTS,  John -.street, 
Adelphi,  W.C.,  8 p.m.  Mr.  Sedley  Taylor,  “The  Par- 
ticipation of  Labour  in  the  Profits  of  Entciqirihc.” 
Meteorological,  25,  Great  George-street,  S.W.,  7 p.m. 

1.  Mr.  Charles  Greaves,  “ Relative  Humidity.”  2.  Mr. 
William  Marriott,  “The  Frost  of  Januaiy,  1881,  ovci-  i 
the  British  Isles.”  | 

Institute  of  Bankers  (at  the  Theatre  of  the  London  Insti-  j 
tution,  Finshurj'-circus.  E.C.),  6 p.m.  Mr.  Arthur  i 
EUis,  “ The  Clearing  System  Applied  to  Trade  and  Dis-  j 
tribution.”  : 

Archaeological  Association,  32,  Sackville-street,  W.,  8p.m. 

1.  Mr.  F.  Brent,  “Prehistoric  Interment  at  Plymouth.”  I 

2.  Mr.  C.  Watkins,  “ Roman  Wall  of  London  in  Hounds-  ' 
ditch.”  3.  Mr.  J.  RomiRy  Allen,  “Notes  on  New  i 
Grange.” 

Thursday,  Feb.  .17th.  ■ .Rpya_l,  Burlington-house,  W.,  4^  p.m. 
Antiquaries,  Burlington-house,  W.,  8j  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Dr.  Francis 
Day,  “British  Fishes.”  2.  Mr.  C.  B.  Clarke,  “Right 
and  Left-hand  Contortion  of  the  Corolla.”  3.  Prof.  P. 

M.  Duncan,  “A  New  Form  of  Sponge.”  4.  IVIr.  Samuel 
G.  Shattock,  “ The  Reparative  Pi  ocesses  which  occur  in  i 
Vegetable  Tis.sues.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Ballot  for 
Election  of  Fellow's.  2.  Mr.  D.  Tommasi,  “A  New 
Apparatus  for  showing  the  Dissociation  of  Ammonium 
Salts.”  Mr.  M.  W.  Williams,  “Tlie  Estimation  of 
Organic  Carbon  and  Nitrogen  in  AVater  Analysis,  j 
simultaneously  with  the  Estimation  of  Nitric  Acid.”  | 
London  Institution,  Finsbury-circus,  E.C.,  7 p.m. 

Rev.  H.  R.  Haweis,  “ Violins.” 

Royal  Institution,  Albemarle-street,  9 p.m.  Prof.  Pauer, 

“ History  of  Drawing-room  Music.”  (Lecture  I.)  With 
Musical  Illustrations. 

Royal  [^Historical,  22,  Albemarle-street,  W.,  8 p.m.  1. 
Mr.  Henry  E.  Malden,  “ The  Battle  of  OcMey  be- 
tween Ethelwulf  and  the  Danes  in  a.d.  851.”  2.  Air. 
Frederick  G.  Fleay,  “ The  Connection  between  History 
and  Allegory  in  certain  Poems  by  Chaucer.” 

Numismatic,  4,  St.  Alartin’s-place,  W.,  7 p.m. 

Philosophical  Club,  WRlis’s-rooms,  St.  James’s,  S.W., 
p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster-chamhers, 
S.W.,  7 p.m.  Mr.  A.  F.  E.  Grant,  “ AVater-bearing 
Strata  of  the  Thames  Basin.” 

Friday,  Feb.  18th... Geological,  Burlington-house,  AV.,  1 p.m. 
Annual  Meeting. 

Royal  United  Service  Institution,  AVTiitehaU-yard,  3 p.m. 
Air.  E.  Delmar  Alorgan,  “His  recent  \isit  to  Kuldja, 
and  on  the  Russo-Chinese  Frontier.” 

Royal  Institution,  Albemarle-street,  W.,  3p.m.  Sir  John 
Lubbock,  “ Fruits  and  Seeds.” 

Philological,  University  CoUege,  W.'C..  8 p.m.  Air.  H. 
Sweet,  “ Pronunciation  of  Welsh.”  (Part  I. ) 

Saturday,  Feb.  19th...  Ladies’  Sanitarj'  Association  ( at  the  House 

OF  THE  Society  op  Arts),  5.30  p.m.  Dr.  B.  W.  Richard-  | 
son,  “ Domestic  Sanitatiou  or  Health  at  Home,”  (Lec- 
ture II.) 

Royal  Institution,  Albemarle-street,  W.,  3 p.m  Air.  E. 
Stuart  Poole,  “ Ancient  Egypt  in  its  Comparative  Rela- 
tions ” ilA'oturel. ) 
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A.U  communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphi^  London^  W.C. 


NOTICES. 


CANTOR  LECTURES. 

The  second  lecture  of  the  second  course  was 
delivered  on  Monday,  14th  inst.,  by  Edward  Eigg, 
M.A.,  on  “Watchmaking.”  The  points  to  which 
attention  was  specially  drawn,  were  the  degree  of 
accuracy  required  in  the  ordinary  watch,  the 
system  of  manufacture  in  this  country  and  abroad^ 
and  a comparison  of  the  several  systems.  The 
lecture  was  illustrated  by  the  use  of  the  aphengi- 
scope  and  the  electric  light,  which  enabled  different 
parts  of  watches,  and  the  works  of  several 
watches  (going  and  not  going)  to  be  reflected  on  a 
screen.  The  audience  were  thus  able  to  see  the 
actual  object  itself  on  an  enlarged  scale.  Next 
week,  it  is  intended  to  show  the  action  of  repeating 
and  other  watches  in  the  same  manner. 

The  collection  of  specimens  illustrative  of  the 
Tarious  stages  of  construction  in  the  watch,  which 
were  exhibited,  will  remain  in  the  rooms  of  the 
Society  for  a week,  and  can  be  seen  by  anyone 
interested  in  the  subject,  on  presentation  of  his 
■card. 

The  lectures  will  be  published  in  the  Journal 
during  the  summer  vacation. 


LABEL  FOR  PLANTS. 

The  Council  are  prepared  to  award  a Society’s 
Silver  Medal,  together  with  a prize  of  £5,  which 
has  been  placed  at  their  disposal  for  the  purpose 
by  Mr.  G.  F.  Wilson,  F.R.S.,  for  the  best  label  for 
plants. 

The  object  of  the  offer  is  to  obtain  a label  which 
may  be  cheap  and  durable,  and  may  show  legibly 
whatever  is  written  or  printed  thereon ; the  label 
must  be  suitable  for  plants  in  open  border. 
These  considerations  will  principally  govern  the 
award. 

Specimen  labels,  bearing  a number  or  motto, 
and  accompanied  by  a sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  the 
Secretary  not  later  than  the  1st  May,  1881. 


The  Council  reserve  to  themselves  the  right  of 
withholding  the  Medal  and  Prize  offered,  if,  in 
the  opinion  of  the  judges,  none  of  the  specimens 
sent  in  are  deserving. 


ADJOURNMENT  OF  MEETING. 

At  the  meeting  of  Wednesday,  the  17th  inst., 
the  discussion  on  Mr.  Sedley  Taylor’s  paper,  “The 
Participation  of  Labour  in  the  Profits  of  Enter- 
prise,” was  adjourned  to  Friday,  the  25th  inst., 
at  8 p.m.  Cards  already  issued  will  be  available 
for  the  adjourned  meeting. 


DOMESTIC  ECONOMY. 

1.  The  Council  will  hold  a Third  Congress  on 
Domestic  Economy,  at  the  Society’s  Rooms  in  the 
Adelphi,  London,  during  the  present  year. 

2.  The  Council  offer  Seven  Bronze  Medals,  and 
Certificates  of  Merit  for  Papers  (not  exceeding 
1,000  words),  written  by  Teachers  of  PublicElemen- 
tary  Schools  and  Training  Colleges,  which  shall  give 
an  account  of  the  best  method  practised  by  the 
teacher,  of  the  teacher’s  experience,  and  the  re- 
sult of  the  teaching,  in  any  one  or  more  of  the 
seven  classes  of  subjects  named  below. 

3.  The  Education  Department,  in  the  Code  of 
1880  (p.  31),  classes  the  following  subjects  under 
Domestic  Economy  for  Girls : — 

The  First  Branch  includes — 

{a)  Clothing  and  Washing. 

{b)  The  Dwelling — Warming,  Cleaning,  and 
Ventilation. 

(c)  Rules  for  Health — The  Management  of  the 
Sick  Room,  Cottage  Income,  Expenditure, 
and  Savings. 

The  Second  Branch  includes — 

(a)  Food — Its  Composition  and  its  Nutritive  Value 

(b)  Food— Its  Functions. 

(c)  Food — Its  Preparation  and  Culinary  Treatment 

(t.e.,  Practical  Cookery)  (§  24). 

The  Council  have  resolved  to  add  the  subject  of 
Needlework,  which  will  be  exhibited  and  discussed 
in  the  Congress,  although  it  is  not  classed  in  the 
Code  as  a branch  of  Domestic  Economy. 

4.  Only  one  medal  wiU  be  given  to  a teacherj 
but  the  subjects  taught  successfully  will  be  in- 
scribed on  the  one  medal  and  a certificate  given. 

5.  The  papers  must  be  sent  to  the  Secretary  or 
the  Society  of  Arts  by  the  1st  May  next.  Each 
paper  must  be  enclosed  in  a sealed  envelope,  bear- 
ing a motto,  and  must  be  accompanied  by  an 
envelope  bearing  the  same  motto,  and  having 
within  it  the  writer’s  name  and  address. 

6.  No  medals  or  certificates  will  be  awarded  if 
the  papers  are  not  of  sufficient  merit  to  deserve 
them. 
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INDIAN  SECTION. 

Frl.-uy,  Fclmiary  11,  1P81  ; Sir  WILLIAM  Rose 
Roiii'  SON,  K.C.S.I.,  in  the  chair. 

'1  h'-  ])a*  er  read  was — 


GOLD  IN  INDIA. 

By  Hyde  Clarke. 

I.  It  was orifrinally intended thatthispapershould 
hiivo  lu  rn  read  before  a general  meeting  of  the 
Soci-  tv.  in  wliich  case  it  might  have  been  treated 
in  coiisidcrablo  detail,  for  popular  explanation, 
'l  iiis,  liowt‘ver,  is  not  suited  for  the  audience  of  the 
Indian  S.  otion,  acquainted  to  a great  extent  with 
till-  subject,  and  whose  attention  has  already  been 
<. ailed  to  its  bearings.  If,  however,  the  mode  of 
treatment  be  altered,  the  importance  of  the  subject 
is  none  the  less,  if  it  be  not  indeed  greater.  It  is  of 
much  moment  to  all  interested  in  India  to  deter- 
mine what  is  the  real  character  of  the  gold  forma- 
tions. and  what  effect  they  are  likely  to  have  on 
the  countrj'. 

In  so  dealing  with  the  matter  in  its  general 
relations,  there  will  be  this  advantage,  that  the 
] 'Ossibility  of  promoting  any  individual  speculation 
will  be  eliminated. 

'I'll at  tlu  re  will  be  speculation,  and  wild  specu- 
l.ation.  in  the  new  undertakings,  there  is  not  room 
for  any  doubt,  but  that  is  not  to  be  taken  into 
aeeount  ill  the  serious  consideration.  It  is  not  the 
« asnalties,  not  the  extraneous  circumstances, 
wliich  arc  to  be  mainly  regarded,  but  the  really 

* ‘•‘•Mitial  conditions. 

'I'le  ri-  is  a jinwalent  sentiment  in  Indian  circles, 
tl.  '.t  it  is  ncccssar}’  to  be  cautious  in  dealing  with 
f).-  question.  It  is  necessary  to  be  cautious 
:n  'i  til  bf  ]iru(lont,  but  then  the  application  of 
t*.:^-  {.rincijile  has  to  be  guarded.  If  it  be  con- 

■!<  rid  desirable  to  avoid  fallacious  hopes,  and  to 
do-  .urage  undue  excitement  and  gambling,  it  is 
m i.i-  tlie  less  desirable,  on  the  other  side,  to  be 
e lufious  and  to  b(>  jirudent,  so  as  not  to  impede 
. ; -ii'.eourage  the  legitimate  development  of  any 
n-  un  <■  of  our  Indian  empire;  particularly  this, 
f'  ! gold  is  gn-ater  than  indigo,  than  tea,  than 
en  ehon.'i.  This  is  a right  side  of  prudence,  for  if 
V. . take  :l  false  steji,  then  in  this  case,  as  in  so 
i ; my  otliers,  we  sliall  throw  back  for  years  the 
.'elvaiieeuK  ut  of  the  pojiulatioii.  It  was  such 
}.•  -itaf imi  whi(  h ])ost{ion(d  tlie  commencement  of 
tl.i  railway  system  in  India,  and  which  has 
d<  jiHvcfl  the  country,  even  to  this  day,  of  its  full 
bi  netits,  and  such  exanqiles  can  be  multiplied. 

I;  aj)})i  (irs  to  the  jiublie,  that  the  discovery  of 
gold  ii'  India  is  imh'ed  one  of  the  most  remarkable 
ovi  nts  in  fids  age,  which  has  seen  so  many  events 
mafi  Hally  .atlVcting  the  destinies  of  the  human 
r.K  . . 'I'he  ro-discoveiy  of  gold  in  California,  and  its 
diM'ovi  ry  in  .Vustralia,  greatly  ns  they  acted  on  the 

• nfi  Tjirisi- of  the  world,  yet  as  the  operations  in 
'■'•nmrtion  with  them  took  jilacc  in  countries 
thinly  j.eopled.  they  did  not  have  the  direct  in- 
tlm  no'  whieh  must  result  from  the  development  of 
gold  mining  amidst  ]>opulations  numbered  by 
hundreds  of  millions. 

In  the  same  way  .as  the  existence  of  gold  in 
Indi.a  is  regjirded  ;is  a new  fact,  so  is  the  extent  of 
the  formations  regarded  by  many  with  doubt.  It 


is  beyond  the  power  of  any  one  to  determine  the 
profitableness  of  the  new  workings,  or  the  precise 
manner  in  which  the  condition  of  India  will  be 
modified,  but  the  careful  observer  cannot  fail  to 
ascertain  from  history  that  the  antecedent  circum- 
stances are  such  as  to  give  importance  to  the 
character  of  the  present  development.  This  is 
what  we  have  now  to  take  into  account,  not  actual 
results,  not  possible  loss,  but  the  real  gravity  of 
the  explorations,  so  that  we  may  neither  exag- 
gerate our  expectations,  nor  neglect  by  carelessness 
what  may  be  fairly  esteemed  to  be  of  possible 
value  to  the  empire. 

The  gold  of  India  is  traditional,*  and  yet,  in  our 
days,  gold  had  become  scarce  in  those  regions. 
There  is  reason  to  think  that  the  poetical  legends 
of  a golden  age  are  not  without  foundation,  and 
that  they  refer  to  a time  when  the  river  sands  of 
the  world  and  the  alluvial  formations  were  worked 
for  this  metal,  which  furnished  the  hoards  of  the 
kings  of  old.f  This  golden  age  was  followed,  as 
the  archseologists  agree  with  the  poets,  by  a bronze 
or  brazen  age,  and  then  came  the  iron  industry, 
giving  name  to  the  iron  age. 

Wherever  we  look  we  find  that  the  rivers  have 
been  cleared  of  the  accessible  gold,  and  we  find 
evidence  of  very  old  workings.  India  affords  the 
same  testimony.  In  ancient  times  its  countries 
must  have  been  the  richest,  for,  besides  its  wide 
area,  it  has  numerous  rivers,  in  most  of  which  gold 
is  still  found,  but  of  such  poor  yield  as  to  be 
scarcely  worth  working,  even  where  the  rates  of 
wages  are  so  nominally  low. 

There  is  scarcely  a river  in  India  but  gives  evi- 
dence of  the  wide  diffusion  of  gold,  though  the 
rise  in  wages  has  reduced  the  extent  of  local 
working  from  what  it  was  40  or  50  years  ago.  In 
the  Indus,  between  Attock  and  Kalabagh,  as  much 
as  2,000  oz.  yearly  used  formerly  to  be  got.  Gold 
is  found  in  the  basin  of  the  Ganges,  in  the  Goomty, 
the  Eamgunga,  and  other  rivers,  particularly 
those  running  at  the  foot  of  the  Himalayas. J 
Hence  many  are  now  inclined  to  look  with 
interest  on  possible  discoveries  in  those  regions. 
In  Southern  India,  there  can  be  little  doubt  that 
the  known  sites  in  the  Wynaad  and  Mysore  are 
only  indications  of  larger  formations.  River 
washings  are  numerous  in  the  Assam  provinces, 
and  it  has  even  been  estimated  that,  at  one  time, 
the  yield  was  near  40,000  oz. 

Yvhile  the  numerous  ancient  workings  are 
admitted  as  acknowledged  evidence  of  former 
yield,  yet  tliey  constitute  with  many  a chief 
element  of  doubt,  because  it  is  considered  the 
cessation  of  working  is  an  indication  of  present 
worthlessness. 

Ancient  workings  are  found  in  many  parts  of 
the  world,  as  in  Spain  largely,  and  in  this  country 
to  a more  limited  extent.  Thus,  we  are  able  to 
form  some  idea  of  the  influences  which  may 
interfere  with  operations.  The  interruptions  are 
not  necessarily  dependent  on  failure  of  ore,  for 
mines  which  have  been  abandoned  for  centuries 


'*  On  the  possible  connection  of  South  India  with  Ophir  of  the 
Bible,  see  an  interesting  letter,  by  Mr.  F.  H.  Crozier,  in  the  3Iininff 
Journal.  Mr.  Samuel  Jennings  has  dealt  with  the  same  subject, 
but  the  reference  has  escaped  me. 

t See  my  book,  “ Khita  and  Khita-Pesruvian.”  (Triibner  and 
Co.).  ^ 


t “ Notes  on  the  Distribution  of  Gold.”  James  WyM,  Charing- 
cross.  Pp.  26  and  27. 
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are  resumed  and  kept  in  a state  of  production  for 
long  periods.  Political  and  social  events  greatly 
affect  these  results.  At  former  epochs  mines  were 
largely  worked  with  convict  or  slave  labour,  and 
at  other  times  with  serf  labour. 

A war,  or  an  invasion,  as  that  of  the  Mohamme- 
dans, would  stop  slave  labour,  and  likewise  affect 
the  continuance  of  the  skilled  labour  necessary  for 
supervision.  The  stoppage  of  mining  of  itself 
constitutes  an  obstacle  to  resumption ; so  in  the  case 
of  arable  lands,  the  abandonment  of  cultivation 
brings  its  oa\ti  evils  and  impediments.  Wood 
covers  the  open  country,  and  wild  beasts  find 
shelter,  while  the  water-courses  are  interrupted, 
and  marshes  are  formed,  Avith  fever  as  an 
attendant  consequence.  In  abandoned  mines,  the 
shafts,  pits,  and  galleries  fall  in,  timber  rots,  and 
water  accumulates.  By  and  by  the  knowledge  of 
the  productive  parts  is  forgotten,  and  workmen 
having  left  the  district,  the  local  traditions  are 
lost. 

Mines  were,  besides,  worked  by  what  has  been 
here  termed  serf  labour.  The  resident  population 
were  compelled  to  contribute  labour  for  the  mines, 
and  those  beyond  to  cut  and  transport  wood  for 
timbering  and  fuel,  or  to  find  carts  and  beasts 
to  convey  supplies  and  produce  to  and  fro.  Such 
tributary  labour  is  compensated  by  nominal  wages, 
by  remission  of  taxation,  or  by  exemption  from 
military  service.  If,  however,  the  population  is 
interfered  with  by  cml  or  foreign  war,  or  is  re- 
leased from  the  strong  hand  of  despotism,  then 
the  whole  system  is  relaxed,  the  technical  training 
disappears,  there  is  an  indisposition  for  mining 
employment,  and  it  becomes  very  difficult  to 
restore  the  former  regulations  and  restrictions. 

Thus  in  Asia  Minor,  for  instance,  the  relatively 
rich  silver  and  copper  mines  were  kept  working  with 
difficulty,  and  many  were  abandoned.  The  Tokat 
copper  mines  and  the  silver  mines  of  the  Gumush 
Khaneh  Avere  kept  going  by  exceptional  richness, 
but  at  length  the  Ottoman  Government  hesitated  as 
to  the  economical  walue  of  the  traditional  system. 
"What  was  gained  in  copper  and  silver  Avas  con- 
sidered to  be  lost  in  taxes  and  service,  and  the 
mines  have  consequently  been  sold. 

The  condition  of  mining  is  generally  artificial. 
The  public  form  their  estimate  from  some  places 
of  exceptionally  rich  product,  but  mining  generally 
is  a business  of  poor  and  uncertain  returns,  as  pre- 
carious as  the  fisheries ; many  a mine  in  the  world 
must  cost  more  than  twenty  shillings  for  its 
pound’s  worth  of  produce.  The  operations  are  often 
carried  on  as  a gamble  by  those  who  contribute 
capital,  equally  by  those  who  contribute  labour  on 
share  or  tribute.  Whaling  and  sealing  encounter 
the  same  vicissitudes.  Xot  even  agriculture  is  so 
closely  worked  as  such  operations.  Everything  in 
the  shape  of  mineral  is  tried  and  raised  at  a loss, 
Avithout  profit  or  A\'ith  profit ; a slight  decline  in 
market  price  will  throAv  the  poorest  mines  out  of 
work,  and  a small  rise  causes  them  to  be  opened, 
^en,  differently  from  agriculture  and  from  fish- 
ing, the  product  of  mining  is  put  in  abeyance,  and 
suspended  even  for  many  years,  until  a return  of 
partial  or  greater  prosperity.  The  farmer  goes  on 
growing  something  in  the  famine  years,  but  the 
miner  stays  his  hand.  He  is  always,  to  some  de- 
gree, migratory,  and  he  can  turn  to  other  employ- 
ments. 


Thus,  in  a career  of  such  Aucissitudes,  there  are 
recurrent  epochs,  in  which  every  shaft  is  fruitless, 
and  the  condition  of  the  Indian  gold  mines  is  not 
exceptional.  Their  abandonment  in  no  degree 
shows  they  cannot  pay ; it  is  no  argument  against 
their  resumption,  and  none  in  favour.  The  value 
of  the  Indian  mines  must  be  determined  by  condi- 
tions altogether  apart  from  such  facts.  The  facts 
are  in  favour  of  the  general  existence  of  gold 
formations,  and,  considered  in  this  light,  they  are 
of  great  importance,  for  they  bear  testimony  to  an 
extent  of  formations,  illustrative  of  former  enter- 
prise, and  inviting  present  consideration. 

The  condition  of  the  old  workings  is  very  well 
described  by  a gentlemen  of  authority,  Mr. 
Samuel  Jennings,  F.L.S.,  F.E.G.S.*  He  says, 
the  native  system  consisted  in  the  sinking  of  per- 
pendicular shafts  on  the  reefs  and  other  workings 
around  the  base  of  the  shaft,  so  long  as  it  was  safe, 
and  working  the  alluvial  deposits  on  the  sides  of 
the  hills,  so  long  as  the  dry  weather  continued ; 
but  as  soon  as  the  heavy  rains  of  the  season  set  in, 
Avork  became  impossible,  and,  as  has  happened 
recently,  the  rain  has  destroyed  the  excavations,  by 
choking  them  up  with  the  debris  and  earth  that 
had  been  loosened,  and  the  whole  operation  had 
to  commenced  again  anew.  Thus,  in  process  of 
time,  the  entire  surface,  to  the  depth  of  20  to  30 
feet,  was  completely  turned  over,  and  all  the 
precious  metal  extracted.  The  same  state  is  found 
in  the  West  African  Avorkings.  The  idea,  says  Mr. 
Jennings,  of  protecting  their  shafts  by  timbering, 
does  not  appear  to  have  occurred  to  the  native 
miners,  whose  powers  of  penetration  seem  to  have 
been  limited  to  the  extent  they  were  able  to  ex- 
cavate in  a single  season. 

In  my  opinion,  there  must,  however,  have  been 
more  able  mining  by  the  older  races.  An  adit, 
126  feet  in  length,  on  tho  Kintail  estate,  seen  by 
Mr.  Brough  Smyth,  is  a type  of  this  class.  There 
must  have  been  in  ancient  India  the  identical 
Avorkings  of  the  old  miners,  of  which  we  have  such 
fine  specimens  of  Roman  and  earlier  times  in  Spain 
and  Britain. 

Although  gold  production,  under  an  energetic 
despot,  may  have  been  cai  ried  on  with  good  results, 
a small  despot  or  chief  would  not  be  equally 
successful  in  the  attempt;  on  the  contrary,  he  would 
find  every  obstacle.  He  would  have  to  obtain 
assistance  from  without,  and  train  workmen  for  the 
extraction  and  the  reduction.  Thus,  it  is  not  at  all 
surprising  that  the  recent  representation  of  the 
ancient  wealth  was  found  in  the  gold  washing  of 
the  Kurumbar.  We  must  hesitate  to  take  minimum 
results  of  Kurumbar  efforts  as  any  measure  of  what 
is  to  be  achieA’ed  under  operations,  by  machinery, 
quite  beyond  the  compass  of  simple  gold  washing. 

In  South  and  Central  America,  in  many  cases 
where  regular  mining  had  ceased,  the  Indians 
would,  by  a few  days  of  river  washing,  get  such  a 
small  quantity  of  gold  as  was  required  for  their 
new  purchases  of  goods  from  the  traders.  On  this 
head  some  misconceptions  prevail,  for  it  is  supposed 
that  the  gold  washing  is  not  kept  up  for  some 
mysterious  reason.  The  real  reason  of  the  casual 
production  is,  that  the  Indian  is  not  by  pursuit  a 
gold  washer,  his  food  is  obtained  by  other  means, 
and  the  gold  is  sought  as  a special  commodity,  for 
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a special  uso.  Gold  wasliin",  too,  is  not  a favoured 
• ■mployiufiit  in  most  parts  of  the  world,  but  one 
that  IS  irksome*,  and  is  only  carried  out  on  a large 
or  conlinnous  scale  by  compulsion. 

XothiiifT  can  be  a better  testimony  of  the 
nt  district  than  its  falling  into  the 

liands  O!  tin*  native  washers,  who  have  only  the 
Mtiij-b-l  aj^i^aratus.  The  most  inconsiderable  ap- 
j-li.aiiou  of  Ixtbr  expedients,  as  of  a cradle,  alters 
:h<-  whol,.  .trr.ingements,  and  is  attended  with 
( oiuini  ! • ial  results.  The  native  gold  washer  can 

t through  but  little  material,  and,  even  when 
uu  s:  . xp.  rt.  in  some  districts,  sends  into  the 

< uiTrnt  much  of  the  gold. 

rolitioal  t vents,  as  has  been  said,  must  have 
I x<  ri  i-'t  d the  greatest  influence  on  the  altema- 
lioim  oi  gold  raising  in  India.  When  we 
look  back  and  consider  the  previous  events, 
which  have  so  affected  the  regions  now  at- 
tracting interest,  we  shall  be  able  to  allow  or 
otic  r-<  far  remote,  or  unknown  to  us.  While 
g.  .1-1,  when  accumidated,  dazzles  the  imagination, 
w.  do  not  conceive  the  precarious  course  by  which 
the>c  accumulations  have  been  brought  together, 
and  that,  so  far  from  its  being  in  the  nature  of 
things  that  the  collection  of  the  metal  should  be 
constant  and  never  be  interrupted,  it  can  only  take 
j)lace  under  very  favourable  circumstances. 

In  the  early  stages  of  discovery,  it  is  very  difii- 
( ulf  t(*  .arrive  even  at  an  approximation  to  the 
yi'  ld.  'J'he  assays  can  only  be  those  of  casual 
''Pcciim  IIS,  giving  no  real  estimate  of  the  result. 
An  a'^say  must  depend  on  the  sampling,  and 
though  this  can  bo  effected  with  a poorer  ore  like 

< oj.pc-r  and  lead,  it  is  difflcult  with  gold  where  a 
V.  ry  li.  h me  tal  is  widely  disseminated. 

l >.-<  n when;  assays  are  applied  in  a practicable 
way  in  gohl  mines,  there  is  often  a large  difference 
bctv.vf  n the  assay  and  the  practical  yield,  even 
wlc  :i  the  tailings  are  assayed.  Gold,  from 
its  nature,  can  be  distributed  in  such  minute 
fr/igiiM  nts  that  it  is  not  mechanically  secured,  but 
r«  jn.iins  in  the  stuff,  or  is  floated  away.  In  a mine 
so  j.T'  < iu<  t iv.-  ;is  that  of  the  St.  John  delEey  Com- 
j aiiv,  in  the  brazils,  which  has  given  dividends  for 
abov<-  Inalf  ;i  century,  the  best  estimate  is  that 
th-*  r>  cov.  ry  of  gold  has  only  been  from  70  to  73 
j-r  (<i)t.,  leaving  from  27  to  30  per  cent,  for 
po>.  Jbh- he-,  as  the  jirocesscs  aiiplicd  to  the  re- 
in lining  mati  ri.'d  arc  successful  only  to  a small 

< \t.  nt,  'Fhe  only  ]»o.ssiblc  estimate  to  be  formed 
is  from  the  whole  yield  of  a mine  like  the 
St.  .John  del  Key,  and  then  a largo  deduction 
laust  be  made  for  jio.ssible  loss  of  metal. 
I-or  gold  working  there  must  be  gold  on  the  spot, 
but  even  then  file  commercial  realisation  is  not 

•'  urefl.  dhere  is  'gold  enough  in  the  world,  the 
exist*  lu'e  of  whieh  is  ascertained,  but  which  is  not 
■ xtra<  t«*d.  'rids  is  the  case  in  Central  America, 
in  Colombia,  in  Venezuela,  in  Peru,  in  Bolivia, 
in  K.ni/.il,  in  Africa,  and,  indeed,  throughout  the 
wlioh  wr^rhl.  If  the  jilace  has  7iot  facilities  of 
ace,  ,s.  if  there  is  no  good  supply  of  suitable 
habour,  .and,  abovi*  all,  if  there  is  not  sufficient 
Wig,  r.  the  mineral  remains  unworked. 

It  the  mimes  mirst  be  worked  and  drained  by 
po\\.  rful  macbineiy,  it  may  bo  impossible  to  place 
such  eii  th.n  spot,  for  want  of  roads  suitable  for  con- 
Veyrinr,..  j.^-,  n if  machinery'  c.an  be  placed,  it 
may  be  ci  no  use  for  want  of  fuel,  or  for  want  of 


I water-power.  Thus  a variety  of  conditions  have 
i to  be  regarded  in  forming  any  opinion  of  the  real 
value  of  any  district. 

On  account  of  the  small  quantity  of  metal  in 
gold  stuff,  large  quantities  of  material  must  be 
pounded  in  order  to  get  it  into  a state  for  reduction. 
Thus,  generally,  water  is  an  essential  for  all  gold 
operations,  unless  the  metal  exists  to  such  an 
extent,  that  the  ore  can  be  conveyed  to  another 
place  for  reduction.  Where  such  is  not  the  con- 
dition, the  mines  remain  unworked  in  some  fine 
climates,  and  where  there  is  known  to  be  ore 
enough. 

II.  So  far  as  Indian  gold  is  concerned,  the  dis- 
tricts now  under  consideration  are  in  a hill  region,, 
subject  to  a very  heavy  rainfall.  This  is  carried 
off  by  streams,  and  in  some  parts  will  not  be 
available,  and  cannot  be  pounded  or  secured  by 
bends.  There  are,  however,  estates  where  streams, 
and  in  other  districts  storage,  are  available  for 
water.  In  fact,  India  in.  these  respects  has 
advantages  equal  to  most  portions  of  the  Cali- 
fornian regions,  and  beyond  Australia.  There 
are  few  parts  of  Hew  Zealand  better  provided,  nor 
are  there  in  Brazil. 

Thus,  where  an  estate  has  a good  reef  on  it,  and 
the  water  well  laid  on,  the  prospects  may  be 
looked  upon  as  hopeful.  Still,  there  will  be 
vicissitudes,  a season  of  short  rainfall,  the  bursting 
of  dams,  and  various  incidents,  which  may 
interrupt  steady  working. 

Calculations  are  put  forward  that  a large  and 
inordinate  amount  of  capital  is  already  invested  in 
Indian  mines,  but  it  is  quite  idle  to  give  such 
figures.  The  greater  part  of  the  amount  sub- 
scribed being  for  the  purchase  of  estates  having 
gold  formations,  constitutes  a mere  transfer,  and 
the  country  is  , ^neither  richer  nor  poorer,  however 
individual  wealth  may  be  affected,  and  the  condi- 
tion of  one  person  or  another.  The  true  appor- 
tionment of  capital  is  for  the  export  of  machinery%. 
and  for  the  remittance  of  wages  for  workmen. 

The  truth  is,  so  far  from  a large  amount  of  capital 
being  provided,  it  will  be  found  in  more  than  one 
case  that  the  capital  is  insufficient.  Whenever  too 
large  a proportion  has  been  applied  for  purchase 
money,  the  working  will  be  starved,  and  even  a 
good  mine  may  prove  unremunerative.  In  such 
cases,  the  first  capital  being  exhausted,  the  original 
holders  may  have  to  submit  to  a total  loss,  while 
the  next  comer  may  get  a large  return  on  a very 
small  investment.  These  are  the  contingencies  of 
miniag,  and  the  large  prizes  draw  people  into  these 
operations.  It  is  the  last  purchaser  who  obtains- 
the  whole  return  for  all  the  capital  which  has  been 
sunk  in  the  concern. 

The  fact  is,  the  absorption  of  capital  will  be,  to 
a great  degree,  self -regulating.  Only  a limited 
amount  of  capital  can,  in  1881,  be  applied  to 
opening  out,  to  working  and  to  machinery,  the 
same  in  1882,  and  in  1883  very  little  capital  will 
be  applied,  unless  some  return  has  been  seen.  It 
will  be  found  that  so-called  gold  lands  cannot  be 
sold  for  fabulous  high  prices,  any  more  than  for 
nominal  low  prices. 

^ A real  loss  of  capital  will  be  incurred  by  injudi- 
cious provision  of  machinery.  Wherever  too  large 
a quantity  of  machinery  has  been  sent  out,  not  for 
mining  requirements,  but  to  produce  an  effect  on 
the  Stock  Exchange,  and  to  run  up  the  shares,  a 
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heavy  loss  may  be  looked  for.  Whenever  a mine 
goes  out  of  "working,  although  the  machinery  may 
be  good  and  in  fair  order,  it  seldom  fetches  its 
price,  as  the  removal  of  machinery  is  very  difficult. 
Then,  when  machinery  is  kept  too  long,  during  a 
depression,  it  likewise  deteriorates,  and  may  be 
reduced  to  old  iron. 

From  the  real  investment  of  capital  in  India, 
notwithstanding  much  loss,  a fair  return  to  this 
country  may  be  expected.  Machinery  makes  a 
market  for  other  machinery,  and  so  does  the  supply 
of  engineering  workmen  to  a country.  With  a 
large  number  of  such  men  attached  to  the  mines,  it 
may  become  possible  to  introduce  and  use  other 
machinery  not  otherwise  available.  The  expendi- 
ture for  wages  is  not  likely  to  be  excessive ; it  will 
check  itself,  as,  when  found  unremunerative,  it  will 
be  stopped.  Even  the  large  salaries  of  superin- 
tendents and  skilled  officers  cannot  be  a total  loss 
to  us,  as  many  of  these  men  will  remain,  and  open 
up  other  enterprises.  A very  good  example  of 
this  is  given  in  the  St.  James’s  Gazette  of  this 
evening.  In  consequence  of  the  increase  of 
inachinerj"  in  the  Linares  lead  district  of  Spain, 
the  olive  growers  have  taken  to  the  purchase  of 
improved  machinery,  instead  of  the  old  wooden 
oil  presses.  It  ^yi\l  be  noted  that  the  Belgian 
manufacturers,  having  got  into  the  district, 
obtained  the  benefit  of  this  new  business, 

Although  rather  a speculative  mode  of  regard- 
ing that  and  other  such  operations,  it  is  a true 
one  that,  whatever  the  direct  result,  there  must 
be  a gain  from  introducing  into  India  Englishmen 
of  intelligence  and  enterprise.  Such  considerations 
are  entitled  to  particular  weight,  when  we  come  to 
regard  the  national  relations  of  such  undertakings. 
It  may  be  said,  indeed,  we  are  hedged  against  loss 
in  a material  point  of  view.  It  is  in  this  respect 
that  England  in  the  long  run  is  found  not  to  have 
been  a loser  in  the  many  disastrous  ventures  in 
gold  mines  of  fifty  years  ago.  The  internal  losses 
were  very  painful  to  many  over- speculative  persons, 
but,  in  the  event,  the  country  was  no  loser. 
Although  there  was  some  loss  in  Brazilian  mines, 
yet  others  gave  a return,  and  in  the  end  we  have 
got  a hold  on  the  produce  of  Brazil,  which  has  in 
all  kinds  of  ways  been  a benefit  to  us. 

In  fact,  it  is  from  no  single  set  of  figures  that 
the  real  influence  and  value  of  such  operations  can 
be  deternjined,  and  they  must  be  examined  as  a 
whole,  and  in  their  full  results,  with  all  their  losses 
and  all  their  gains.  These  the  balance-sheet  of  a 
mining  company  will  not  disclose,  as  it  will  not 
shew  the  effective  distribution  of  capital.  There 
may  be  loss  to  the  shareholders,  and  gain  to  the 
manufacturer  and  the  merchant. 

A very  important  consideration  is  the  supply  of 
labour.  The  want  or  failure  of  this  has  put  a stop 
to  mineral  industry  in  many  countries.  Thus,  in 
Brazil,  in  the  Poituguese  times,  the  numerous  and 
productive  mines  of  the  auriferous  districts  depended 
on  slave  labour.  With  the  emancipation  of  the 
negroes  "W'hole  districts  were  thrown  out  of  yield,  and 
it  IS  only  by  close  attention  that  labour  has  been 
obtained  for  the  St.  John  del  Key  mines,  and  the 
large  dividends  have  been  kept  up.  The  supply  of 
labour  must  be  free  and  continuous,  and  consist  of 
men  who  are  disposed  to  engage  in  such  a product. 
This  is  the  strength  of  Chile,  where  the  natives  are 
content  to  undergo  the  drudgery,  and  receive 


regular  wages,  or,  as  tributers,  run  their  chance  of 
the  prizes  of  rich  and  casual  finds. 

It  is  likewise  necessary  to  have  English  or  other 
foreign  miners  who  understand  the  business,  and  are 
willing  to  go  abroad,  and  encounter,  with  or  with- 
out their  families,  the  vicissitudes  of  distant  travel. 
So  far  as  this  population  is  concerned,  we  have  it 
at  home  in  Cornwall  and  Wales,  whence  many  pro- 
ceed, not  only  to  English  countries  in  Australia, 
South  Africa,  Canada,  and  the  United  States,  but 
to  foreign  lands.  They  are  as  familiar  with  the 
hot  climates  of  Brazil,  Chile,  and  Mexico,  as  with 
any  of  the  regions  they  frequent.  Then  there 
are  our  Australians.  There  would,  consequently, 
be  no  difficulty  in  obtaining  a supply  of  workmen 
for  our  Indian  empire,  where  they  are  under 
English  protection.  The  same  circumstance  will 
favour,  in  case  of  need,  the  introduction  of  foreign 
miners.  The  mass  of  the  labour,  however,  will  be 
local. 

Our  own  people  are  well  acquainted  with  gold 
mining  in  Australia,  New  Zealand,  California, 
Brazil,  and  Columbia,  and  it  is  not  a business  that 
they  have  to  learn,  but  one  in  which  they  have 
been  largely  engaged.  Much,  too,  depends  on  the 
enterprise  of  such  men,  for  many  classes  of  work- 
ing can  only  be  carried  on  by  the  participation  of 
such  men  as  sharers  or  tributers,  one  of  the  forms  of 
mining  enterprise  which  distinguishes  it  from  most 
branches  of  industry.  It  is,  too,  an  inducement 
which  brings  in  labour  and  intelligence,  as  well 
as  capital;  and  mining  depends,  not  solely  on  the 
capitalist,  but,  in  many  cases,  largely  on  the  co- 
operation of  the  worldng  men,  who  share  the  risks 
as  w^ell  as  the  profits.  Thus,  the  risk  of  the 
capitalist  is  sometimes  reduced  ; but,  at  all  events, 
something  more  than  the  efforts  of  the  capitahst  is 
brought  to  bear,  and  so  it  will  be  in  India,  where 
the  individual  labour  will  be  stimulated  by  an 
incentive  beyond  the  wages  of  labour. 

III.  Apart  from  any  operation  on  the  coinage  of 
India,  and  on  the  exchanges,  it  is  to  be  expected 
that  a much  more  important  influence  will  be 
effected  on  local  prices  of  wages  and  commodities. 
Looking  at  these  from  an  English  x>oint  of  view, 
it  has  been  too  much  the  custom  to  consider  them 
as  dependent  on  English  conditions.  There  is, 
however,  very  little  contact  between  what  may  be 
called  the  English  system  of  prices,  and  the  Indian 
system  of  jirices. 

The  contact  is  effected  by  the  export  from  India 
to  England  of  sugar,  coffee,  rice,  cotton,  jute  &c., 
the  prices  of  which  for  export  are  determined  by 
the  London  or  European  market  prices.  This, 
however,  exercises  very  little  influence  on  the 
main  bulk  of  the  agricultural  crops  of  India. 

Far  different  are  the  relations  between  England 
and  the  countries  on  the  adjoining  seas,  Ireland 
to  the  west,  and  the  shores  to  the  east  and  south. 
Every  pound  of  meat,  every  fowl,  every  egg,  each 
pound  of  butter,  and  all  fresh  vegetables  or  fresh 
fruits,  are  liable  to  be  taken  up  for  the  great 
markets  of  London  and  Paris,  the  prices  of  which, 
with  the  cost  of  transport,  govern  those  of  the 
outlying  districts.  Hence,  the  general  complaints 
of  the  growing  dearness  of  living  in  the  large  and 
small  towns,  and  which  tends  not  to  a levelling  of 
prices  in  the  proper  sense,  but  to  an  augmentation 
of  prices  to  the  higher  standard. 

Within  each  region,  the  completeness  of  railway 
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transit  contril)Utos  to  siicli  results,  and  the  seas 
art-  bridp.  d ])V  steam  transport,  also  penetrating 
tho  rivt-rs.  The  ]. rices  of  food  affect  the  prices  of 
labour  to  a considorable  extent,  and  modify  the 
ojifration  of  other  causes.  The  Irish  labourer,  who, 
lialt  a r.-ntury  ag.-),  received  4d.  to  6d.  per  day,  or 
In-lian  w ages,  now  receives  2s.  or  more. 

In  In-lii,  as  has  been  pointed  out  by  me, 
in  .•..ini!i'>n  \\ntli  others,  similar  results  have,  of 
lat.-  v.-ars,  ]i.  on  seen  in  operation,  but  they 
liav.'  'i:  roaelied  their  full  development,  and 

inu'.t,  tli.rcfore.  continue  until  it  has  been 
at  tain. ‘<1.  This  is  the  point  to  which  the  attention 
of  • 'll. -mists  nmst  be  turned,  because  the  quicker 
or  ^h.w.r  rate  of  this  development  means  the 
.•ar!i-r  or  later  attainment  of  an  advanced  con- 
liiti  -II  l-y  tho  population  of  India,  and  the  conse- 
(jii.-i.t  rat<-  of  juiblic  revenue. 

S-t  l.nig  as  the  great  disparity  of  rate  of  prices 
bt  tw.  rn  India  and  England  exists,  there  must  be 
a disturbance  of  all  economical  relations.  There 
must  bo  a really  abnormal  relation  of  imports  and 
i xp.-rts,  an  abnormal  disproportion  between  the 
amount  remitted  to  England  and  the  rest  of  the 
n-venuo  of  India,  a false  relation  between  the 
sui»ply  of  capital  to  India  and  its  returns. 

't  aking  this  last  head  alone,  India  labours  under 
grrat  disadvantages  as  compared  with  many  other 
Countries.  If  a railway  be  made,  say  in  the  United 
St  at'-;,  with  English  capital,  then  the  returns  can 
\ If  . alr-ulatcd  upon  at  something  like  English  prices. 
In  India  this  is  not  so;  the  railway  iron  and 
ma<  Isinory  shipped  from  England  is  of  the  same 

i- l<  ntir>al  cost,  but  the  carriage  of  commodities  and 
(.f  ].ass'-ngors  has  to  be  underken  on  a scale  wholly 
difl-iont.  Xo  question  arises  elsewhere,  forinstance, 
as  to  tlio  (carriage  of  passengers  at  2 pice  per  mile, 
in  somo  countries  it  is  possible  to  charge  an  anna 
or  two,  ns  here  at  home. 

'l  liat,  in  many  classes  of  enterprise,  where  the 
amount  of  tralKc,  or  transport,  or  commodities  dealt 
with  in  India  would,  at  what  may  be  called  normal 
rat  - j-ro'luco  a good  return,  in  India  they  give  an 
in-'iitli.-icnt  money  yield,  the  undertaking  becomes 
imj-o-Hjblo  with  jirofit,  or  without  a guarantee 
bur-I.  ns'.me  to  the  Government,  and  the  abundant 
' rij.ifal  of  tho  hhiroiioan  markets  is  not  applied  to 
India,  while  it  is  freely  available  for  alien  countries, 
which  liuve  no  chiim  on  English  sympathies,  in 
In.-i/il  or  in  Cliile. 

It  is  the  rise  of  jirices  now  going  on  in  India, 
ami  alr'-fidy  refern-d  to,  which  will  act  indepen- 
• i-  ntly  ami  concurrently  to  affect  the  situation, 
and  dominate  tlie  commercial  and  financial  con- 
ditioi;-;.  It  is,  therefore,  perfectly  futile  to  talk  of 
1h-'  application  of  great  economical  laws,  when  we 

ii-  i.'h  rt  t ho  circumstances  on  which  their  operation 

dcpomls. 

I Ik-  'h'vclopmcnt  of  gold  working  means  the 
d.  vch-pmcnt  of  I'lnglish  knowledge  and  enterprise, 
an-1  tin-  consfajuf-nt  ])rog)T8s  of  India.  Then 
tl.c  railway  syst.-m  will  no  longer  bo  stinted,  and 
tl;c  c. -rr.  spondcnt  lienefits  will  bo  obtained.  Many 
a c'.nnnoility  will  rate  locally  at  a higher  price 
in  cons.'fjucm'.'  of  higher  wages,  but  the  efficiency 
'■t  r.'uiway  transjiort.  as  compared  with  tho  bullock 
cart,  will  phic.>  the  commodity  at  the  port, 
umh-r  c.iinm''r('ial  conditions.  Many  commodities, 
whi'  h now  cannot  be  moved  and  are  excluded  from 
trade,  will,  under  quick  transport,  become  ex- 


changeable articles  of  commerce.  If  these  results 
were  only  to  be  regarded  as  possible  or  probable, 
the  whole  subject  of  the  gold  fields  would  be  worthy 
of  the  gravest  consideration,  and  as  one  not  to  be 
dismissed  on  doubts,  or  on  the  absence  as  yet  of 
ascertained  realisation. 

Nothing,  indeed,  is  more  familiar  to  the  old  Indian 
statesman  and  resident  than  the  alteration  and  rise 
of  wages  and  prices  which  have  come  home  to  him 
in  his  own  time,  a rise  which  has  been  continuous, 
and  the  conditions  of  which  we  know  will  never  be 
reversed.  Even  in  the  Wynaad  this  has  been  as 
striking  as  anywhere  else.  In  1833,  rice  was  20  to  j 
30  seers  to  the  rupee,  and  a sheep,  even  at  i 

Ootacamund,  12  to  16  annas.  In  1833,  the  wages  | 

of  labour  were  2 annas  6 pice  per  day,  but  the 
earnings  of  a Kurumbar  gold  washer  were  only 
estimated  at  2 annas  per  working  day. 

In  1876,  the  Prince  of  Wales’s  Company  paid 
from  4 to  5 annas  a day,  and  it  may  be  noted 
that  in  Australia  the  wages  are  more  shillings 
than  annas,  being  from  6s.  to  8s.  per  day. 

This  rise  of  prices,  which  strikes  everyone,  is  j 
recorded  by  Sir  Eichard  Temple  as  a general  fact 
affecting  India,  and  is,  in  this  respect,  brought  | 

forward  as  a topic  in  his  “ India  in  1880.”  ! 

The  time  must  come  with  the  working  of  the 
gold  regions  of  India,  that  the  wages  will  be  prac-  ] 
tically  the  same  in  Wynaad  as  in  Victoria,  and  this  j 
will  not  impede  the  gold  workings,  because,  in 
Victoria,  the  poorest  stuff  is  raised  to  a profit  with  ! 
high  wages  and  high-priced  food. 

IV.  It  is  difficult,  in  any  reasonable  compass,  to  ; 
giv  a fair  idea  of  the  extent  of  the  gold  regions  of 
India,  or  to  effect  this  by  either  historical  or  topo- 
graphical treatment.  If  at  the  present  moment  ' 
the  Wynaad  regions  concentrate  attention  on 
them,  they  cannot  be  regarded  in  any  general 
consideration  as  entitled  to  sole  notice.  Other  j| 
districts  in  ancient  times  were  better  known,  and 
there  are  mineral  formations  in  outlying  regions  \ 
which,  on  examination,  may  prove  to  be  productive,  i 

and  which  may  give  unexpected  value  to  countries 
now  regarded  as  undeserving  of  attention. 

On  this  occasion,  we  must  direct  our  notice  to 
Wynaad  and  the  neighbouring  lands.  These  must  j 
certainly  be  considered  as  an  old  and  recognised  : 
gold  district,  at  whatever  opinion  we  may  have  |i 
arrived  as  to  its  practical  utility.  The  old  workin  gs 
attest  its  former  and  continuous  occupation  for 
mining,  while  the  petty  operations  of  the  native  j 
gold  seekers  preserve  the  tradition,  rather  than 
prove,  the  extent  or  importance  of  the  formations. 
More  than  once,  in  later  times,  attention  has  been 
directed  to  the  possibility  of  turning  these  indica- 
tions to  account,  and  that  chiefly  in  dependence  on 
the  historical  indications.  The  earliest  historical 
evidence,  however,  that  we  as  yet  possess,  is  that 
brought  forward  by  the  eminent  authority  on  tbe 
archaeology  of  India,  Dr.  Burnell,  quoted  by  Mr. 
Eastwick  and  Mr.  Brough  Smyth.  In  his  note  on 
the  Great  Temple  of  Shiva,  at  Tanjore,  he  is  of 
opinion  that  it  could  only  be  by  gold  treasures 
that  the  Eajahs  of  Southern  India  could  raise  in 
the  eleventh  century  the  great  temples  to  Shiva, 
and  in  the  twelfth  and  thirteenth  centuries  those  to 
Vishnu.  Were  there  nothing  else  to  support  it, 
this  conjecture  would  fall  to  the  ground,  because 
the  temples  were  not  really  constructed  with  gold, 
but  with  labour,  like  the  pyramids  of  Egypt,  unless 
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labour  or  food  had  been  imported  from  without, 
and  paid  for  with  gold.  Any  gold  expended  with- 
in the  country  would,  under  most  circumstances, 
remain  within  it,  and  be  again  collected  into  the 
treasury.  Dr.  Burnell,  however,  brings  direct 
proof  as  to  the  abundance  of  gold,  by  his  success- 
ful decipherment  of  a remarkable  inscription  in 
the  Tan j ore  Temple.  Dr.  Burnell  is  thus  enabled 
to  state  that  in  the  eleventh  century  gold  was  still 
the  most  common  precious  metal  in  India,  and 
stupendous  quantities  of  it  are  mentioned.  He, 
too,  considers  that  this  gold  was  obtained  from 
mines,  and  that  the  Moslem  invasions  interrupted 
their  workings.  This  is  the  opinion  which  appears 
best  to  account  for  the  facts  known  to  us. 

Mr.  Edward  B.  Eastwick,  with  his  accustomed 
power  of  research  in  Oriental  history*  has 
treated  of  the  historical  data.  He  records  that,  in 
1923,  Allahu’d-din  took  the  City  of  Deogarh,  and 
ransacked  the  citadel,  receiving  besides  175  lbs.  of 
pearls,  50  lbs.  of  diamonds,  and  25,000  lbs.  of 
silver,  as  much  as  15,000  lbs.  of  gold.  Although 
this  is  supposed  to  be  an  exaggeration,  there  is  no 
reason  to  deal  with  it  as  other  than  the  actual  con- 
ditions of  the  treaty  made  and  recorded,  though 
the  value  of  the  gold  would  be  some  £600,000 
sterling.  Such  a treasure  is  by  no  means  unex- 
ampled in  history.  Indeed,  the  accumulation  of 
treasure  was  as  great  a political  end  as  was  the 
increase  of  territory,  and  each  conqueror  possessed 
himself  of  the  accumulated  stores  of  his  victims. 

Tippoo  Sultan  possessed  great  quantities  of  gold. 
In  Maxwell’s  “ Life  of  Wellington,”  it  is  stated 
that  he  was  to  pay  to  Lord  Cornwallis,  under 
treaty,  three  crores  and  thirty  lakhs  of  rupees  in 
gold  mohurs,  pagodas,  and  bullion,  equal  to  about 
£3,300,000.t  On  one  occasion,  Tippoo  sent  thirty- 
eight  camel  loads  of  money  to  Scindiah,  to  buy 
him  over  as  an  ally.  By  the  estimate  of  treasure 
and  property  taken  at  Seringapatam  in  1799,  it  is 
clear  that  Tippoo  had  been  able  to  make  fresh 
accumulations  of  specie  ; there  were  16,740,350  star 
pagodas.  His  throne  had,  at  least,  £30,000  worth 
of  gold  in  it.  Besides  this,  he  had  paid  large  sums 
abroad  for  war  supplies  and  political  purposes. 

Whether  this  gold  was  obtained  from  the  mines 
of  Southern  India  is  uncertain,  though  the  Com- 
missioners, in  1833,  state,  “ it  is  pretty  certain  that 
Tippoo  attempted  to  make  them  a source  of 
revenue  during  his  possession  of  the  country  ” 
which  was  included  in  his  dominions.  Indeed,  all 
the  English  inquiries  turned  on  this  point  of  the 
known  existence  of  the  metal.  In  1792  and  1793, 
a joint  Commission,  from  Bengal  and  Bombay, 
was  appointed  to  examine  the  state  and  condition 
of  the  province  of  Malabar.  The  Commissioners 
refer,  briefly,  to  the  occurrence  of  gold,  in  treating 
of  the  subject  of  the  royalties  claimed  by  tbe 
rajahs,  which  is  stated  to  be  on  “all  gold  ore,” 
and  also  of  “compositions  of  gold,”  which  were 
found  in  the  Nilambur  district. 

In  1 7 93,  Mr.  Duncan , Governor  of  Bombay,  formed 
a strong  opinion  of  the  value  of  the  mines,  and 
took  some  stejis  to  ascertain  the  extent  of  them. 
In  1802-3,  the  auriferous  rocks  of  the  Nilambur 
valley  are  again  mentioned,  and,  in  1813,  a work 

• See  “A  Hand-book  for  India;”  John  Murray.  Article  in 
“Gentleman’s  Magazine.”  letter  to  the  Times,  2nd  Jan.,  1879. 
Quotations  from  the  same  in  “ The  Report  on  the  Gold  Mines  of 
Wynaad.”  By  R.  Brough  Smitn,  Ix)ndon,  i860. 

t See  authorities  already  quoted. 


was  published  by  Dr.  Whitelow  Ainslie,  in  which 
an  account  was  given  of  the  localities  where  gold 
is  found  in  India.  He  says,  “ Gold  dust  has  been 
found  in  the  bed  of  the  Godaveri,  and  in  Malabar 
in  the  bed  of  the  river,  which  passes  Nilambur  in 
Irnaad  district.  It  has,  moreover,  been  procured 
in  very  small  quantities  in  Wynaad,  in  the  Arcot 
district,  and  in  the  sand  of  Beypore  river,  near 
Calicut.  Though  the  sources  are  evidently  numer- 
ous from  which  this  valuable  metal  can  be  obtained 
in  the  Indian  peninsula,  it  would  seem,  from  the 
little  interest  they  have  hitherto  excited,  that  none 
of  them  promised  to  be  very  productive.” 

It  must  not  be  argued  that  the  Indian  authorities 
were  so  very  remiss,  for,  apart  from  political  dis- 
turbances, which  attracted  the  attention  of  the 
authorities,  there  was  no  school  of  gold-mining  in 
England.  Such  existed  in  Germany  only,  and 
the  subject  could,  in  England,  be  studied  from 
books  alone  in  a most  imperfect  manner.  It  was 
only  at  a later  time  that  Englishmen  were  employed 
in  gold  mining  and  reduction  in  America  and  be- 
came conversant  with  it.  It  was  not,  however, 
until  the  Australian  discoveries  that  we  obtained 
a large  and  organised  school  within  our  own 
empire,  which  now  justly  holds  a high  rank.  In- 
deed, the  Spanish,  German,  and  Russian  schools 
are  now  connected  with  smaller  operations,  while 
the  English  and  American  schools  are  supported 
by  practical  works  on  a much  larger  scale.  It  is 
also  by  these  schools  that  the  application  of 
machinery  has  been  carried  out,  beyond  the  examples 
of  the  other  and  older  branches  of  professional 
mining. 

While  this  state  of  affairs  accounts,  to  a great 
degree,  for  the  assumed  neglect  of  the  Indian 
formations,  it  also  accounts  for  the  failures  in  the 
next  epoch,  when  the  Indian  authorities  more 
seriously  and  more  earnestly  turned  their  attention 
to  their  gold  resources.  Before  the  year  1831,  Mr. 
William  Sheffield,  the  principal  Collector  in  Malabar, 
had  been  buying  gold  for  the  Government,  and  on 
the  10th  January,  1831,  he  sent  in  a report  on  the 
several  localities  where  gold  was  known  to  be  found, 
and  on  the  methods  of  mining  employed  by  the 
natives.*  Mr.  Sheffield  made  such  an  impression 
that  Lieut.  W.  Nicholson,  49th  Regt.,  N.I.,  was 
appointed  by  the  Government  to  search  for  gold 
“ in  the  mountains  on  the  Malabar  coast,”  and 
with  him  was  associated  Mr.  Henry  Louis 
Huguenin,  a Swiss,  as  to  v/hose  qualifications  we 
have  no  information.  It  may  be  mentioned  that 
Lieutenant  Balfour,  R.A.  (now  Gen.  Sir  G.  Balfour), 
being  at  Cobar  in  1835,  noticed  that  his  servants 
washed  gold  there.  Every  resident  told  him  of 
gold.  Such  facts  were  of  constant  observation. 

It  will  serve  to  show  what  erroneous  and  ex- 
aggerated ideas  prevailed,  that  Mr.  Huguenin 
stipulated  with  the  Government  that  he  was  to 
have  one  half  of  the  gold  he  might  assist  in  finding 
and  reducing  during  a period  of  twelve  months,  and 
the  same  proportion  of  all  gold  he  might  collect 
from  the  mountain  streams,  &c.,  by  washing  ; the 
government  having  the  right  to  take  such  share  of 
the  produce  at  the  market  price  of  gold. 

Had  the  Government,  or  its  conductors,  had 
the  advantage  of  experience  elsewhere,  they  would 
have  known  such  conditions  were  impracticable. 


• All  this  is  derived  from  the  sources  previously  quoted. 
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i\  of  tli(‘  Governments  of  Spain  and  [ 
d i.sultrd  in  their  accepting  a small  i 
,:tltv  in  IMcxico,  Peru,  or  Brazil,  | 
rnii^lit  retain  their  monopoly  of  I 
})urrhase.  The  Madras  conditions  j 
■.  soil  in  .lisapiiointment. 

,1  Xi.  hoi'll .n'.s  mission  was  one  of  those 
r Indi.-ui  ofiicials  have  equally  shown 
1 W'  :ihm‘s,«.  With  no  practical  know- 
]■  oi.d  with  second-hand  information  as  to 

i : - ni  ] 1 . (■•■■^ses,hntapp]yingintelKgence  tothe 
i;;:i  ;■  V.  id  of  rudc  iiativo  processes,  they 
! ,v.  . succeeded  in  establishing  large  and 

■11.  . . .--fill  w..rks.  Such  Avas  the  success  of  the  late 
,T.  • h Ifiiiiie,  in  setting  up  gunpowder  works. 

the  Lite  Mr.  Heath  succeeded  in  making 
ll..  i;i..  d stei-l,  and  though  he  did  not  achieve  a 
. i::ii..-r<  ial  sueccss  in  India,  yet  this  able  civil 
rv.  iit  w.-'s  enabled  to  discover  valuable  processes, 
••o'd  ill  InX  day  to  revolutionise  the  steel  trade  at 
Some  of  the  first  irrigation  works,  too,  are 
ll  M--  m.-numents. 

'I’l..-  zeal  and  exertion  of  Lieutenant  Nicholson 
•h  -'rvid  a like  success,  but,  as  has  been  shown, 

< ii . nmstances  were  against  him.  He  carried  on  a 
( ■.  ii'eof  explorations  in  1831  and  1832,  and  we 
.an  now  able  to  recognise  that  he  showed  great 
■ability,  and  that  he  achieved  a certain  success. 
His  ilisjiatchcs  Avill  be  found  in  the  report  of 
IMr.  Brough  Smyth,  already  referred  to.  Mr. 
.''^iiiyfli,  with  an  apj)reciative  feeling,  has  pro- 
du(  . .1  Nicholson’s  map,  w'hich  shows  that 
D.  vala  and  many  other  gold  sites  were  recognised. 
3'hf  party  of  Lieut.  Nicholson  suffered  much  from 
f.  vcr,  wliilc  his  jirospccts  of  success  were  lessened 
by  the  want  of  a sufficient  number  of  assistants, 
by  bad  tools,  and  by  an  irregular  supply  of  neces- 
sai  i-  s for  Ids  men.  In  fact,  he  was  in  the  situation 
of  ,m<-  (I  tlie  early  parties  in  Australia  and  New 
i.iiid,  whicli,  from  like  causes,  failed  in  what 
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aftoruards  proved  to  be  fertile  ground  for  others 
H.  liad,  however,  peculiar  difficulties,  for  the 
]M  tty  r.ijalis  caused  olistruction,  they  misled  his 
].'  op].',  filb  d uj»  shafts,  and  felled  trees  to  stop  the 
l a'lis.  Ah  treasure  was  not  found  at  once,  nor 
‘■f.  nifd  liK'oly  .soon  to  be  found,  there  was  great 
dio'.-u!  ;ig<  iiicnt,  and  on  tlie  25th  of  May,  1833,  the 
b’iylit  Ib  n.  tlie  Governor  in  Council  dispensed 
with  till  o rvici  s of  Lieut.  Nicholson,  and  appears 
t‘>  liav.  al  amb  ned  all  hope.  They  did  not  attempt 
t-i  r»  iiH<ly  the  manifest  df'fccts  of  the  expedition, 
tin  y did  not  follow  u])  its  indications,  but  deter- 
mih.  fl  1 b.'it  ^nerf  sK  was  inipos.sible,  andthebelief  was 
aniv<  .1  ;it,  that  gold  did  not.  exist  for  any  effectual 
] urpo  !•.  'I  bo  Ivunnnbars,  boAvcver,  Avent  on  with 
fl.i  :r  Miiall  scratchings,  as  they  may  be  called,  and 
ilid  this  f’lrtlur  good,  that  they  kept  alive  the 
In'  niory  of  tbo  gold  formations. 

In  tiutb,  tho  b'lbf.urs  of  Mr.  iSheffield  and 
Li'  ntr-nant  Xicln.lson  Avere  Avorthy  of  a better  fate. 
;ittrntio7i  of  ;;\Ir.  8h(  tlield  was  naturally 
dy  <lir»'<  t<d  to  the  river  Avashings,  of  Avhich 
know  ni.-iTiy  .‘•ites.  He  also  referred  to 
-.aad.  Ho,  liowf'ver,  repeated  that  “There 
nrr.l  nr.  n .ason  to  doubt  that  golden  ore  is 
liomogoncons  to  the  .soil  in  the  mountains  and 
hilh  of  Malabar.”  He  proceeds  to  name  Devala. 

laouteTiant  Nicholson  came  across  many  curi- 
ram  facte.  In  one  jilace  he  found  no  less  than  27 
old  .el.aft.s.  In  another  he  obseiwed  500  or  GOO 
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Moplahs  working  regularly,  and  paying  royalties 
to  the  local  zemindar  or  rajah,  to  the  extent  of 
some  £700  a year.  He  sent  up  some  stuff  from 
the  Devala  mines,  which  gave  metal  in  the  pro- 
portion of  about  90  per  cent,  of  gold,  and  8 per- 
cent. of  silver,  and  a portion  of  copper. 

Silver,  so  often  associated  with  gold  ores,  ap- 
pears to  be  a large  constituent  of  those  ores,  and 
it  will  give  occasion  for  the  operations  of  part- 
ing, which  can  be  affected  in  the  presidential 
mints. 

One  strange  business  of  Lieutenant  Nicholson 
appeared  to  have  been  the  purchase  of  gold,  Avith  a 
view  to  an  operation  on  account  of  the  Govern- 
in  which  Mr.  Sheffield  had  also  been  engaged. 

It  is  to  the  credit  of  this  officer  that  he  saxv  his 
own  deficiences,  and  proposed  to  goto  England  to 
purchase  machinery.  He  also  offered  a plan  for 
forming  a mining  department  and  school  in  India, 
by  means  of  the  Company’s  establishment  at 
Chatham.  These  recommendations  from  a young 
man  had  little  weight  with  the  Government,  which 
may  be  regarded  as  even  less  informed  than  himself  ► 
In  the  case  of  the  gold  regions,  as  in  other  cases 
in  India,  it  will  be  found  that  English  intelligence 
and  enterprise  are  the  real  and  efficient  engines  for 
the  improvement  of  our  empire,  and  must  be 
applied  in  a fuller  measure  than  the  staff  of  the 
Government  can  supply. 

It  will  be  observed  that  the  fever  incident  to  the 
district  was  regarded,  half  a century  ago,  as  it  is 
now,  as  a serious  impediment,  and  this  was  a 
discouragement  for  gold  working.  It  so  happened 
that  the  availability  of  the  district  for  coffee- 
planting engaged  attention,  and  when  once  this 
was  seriously  undertaken,  Wynaad  and  the  neigh- 
bouring countries  were  occupied,  and  turned  to 
account,  notwithstanding  all  obstacles.  The- 
planters  gradually  became  aware  of  the  gold 
finding,  and  turned  their  attention  to  it. 

In  October,  1857,*  the  acting  collector  of  Mala- 
bar dreAv  attention  to  the  arrear  of  taxes  payable 
by  the  rajahs  for  the  right  to  mine,  and  some  in- 
formation as  to  the  gold  workings  is  derived  from 
his  reports.  He  could  not  define  the  exact 
localities  in  which  the  gold  was  quarried  and 
washed,  as  it  was  obtained  in  very  many  places,, 
interspersed  though  a tract  of  country  extending 
for  30  or  40  miles  along  the  western  face  of  the 
Ghauts,  and  in  parts  along  their  summits.  He 
stated  that  circumstances  had  altered  so  much,, 
that  the  business  had  greatly  gone  down  within 
ten  years,  so  that  many  of  those  who  understood 
the  art  had  betaken  themselves  to  other  pursuits, 
and  had  carried  away  with  them  the  knowledge  of 
the  localities  richest  in  ore.  As  it  was,  much  of 
the  work,  as  it  had  been  in  Lieut.  Nicholson’s  time,, 
was  carried  on  by  slaves ; a significant  testimony  of 
the  poor  returns.  By  1858,  whole  families  had  been 
diverted  to  the  employment  of  the  coffee  planters.. 
It  Avas  about  this  period  that,  for  a time,  I acted 
as  honorary  agent  to  the  Association  of  Planters  of 
Western  India,  and  the  gold  resources  of  the 
region  particularly  attracted  my  attention. 

It  was  not  until  1868  that  the  matter  of  gold 
working  was  seriously  treated,  and  then  by  Aus- 
tralians who  had  settled  in  Wynaad.  In  July  of 
that  year,  Mr.  H.  S.  Sterne,  who  had  six  years’" 


See  authorities  recorded. 
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experience  as  a gold  digger,  applied  to  the  Govern- 
ment for  leave  to  prospect  for  gold  and  other 
metals  on  Government  land  in  the  Madras  Presi- 
dency. Permission  being  granted,  he  prospected  in 
various  places,  but  with  what  success  is  not  known.’*’ 
Somewhere  about  the  same  time,  Mr.  G.  E. 
Withers  began  to  prospect,  and  became  convinced 
by  inspection  that  the  reefs  were  auriferous,  and 
deserving  of  attention.  Owing  to  his  labour  and 
the  enterprise  of  Mr.  T.  W.  Minchin,  of  Hamslade, 
near  Devala,  machinery  was  erected  for  reducing 
the  quartz  found  in  the  veins  of  the  Skull  Reef,  and 
reefs  within  the  area  of  the  company,  which  was 
called  the  Wynaad  Prospecting  Company. 

From  this  period,  applications  have  been  con- 
tinued until  now  for  permission  from  the  Govern- 
ment to  work  gold  on  private  estates  or  on  public 
land.  These  operations  attracted  much  attention, 
and  culminated  in  what  appeared  to  be,  in  1876,  a 
settled  industry  of  gold  working,  but  the  trials 
proved  unsatisfactory,  and,  from  one  cause  or 
another,  great  discouragement  prevailed. 

The  chief  of  the  original  Wynaad  companies  were, 
after  the  Prospecting  Company,  the  Alpha  Mining 
Company  and  its  dependency,  the  Prince  of  Wales 
Quartz  Reef  Gold  Prospecting  Company.  These 
companies  were  chiefly  under  local  auspices.  By 
this  time  the  Government  of  India  had  obtained 
the  services  of  Mr.  R.  Brough  Smyth,  then  in  the 
employment  of  the  Government  of  Victoria.  As  to 
their  operations,  much  information  is  contained 
in  the  Appendix  A,  dated  18th  February,  1879,  to 
the  report  of  Mr.  Brough  Smyth,  p.  63.  This 
is  a report  from  Mr.  Smyth  to  the  Acting 
Secretary  to  Government  in  the  Revenue  Depart- 
ment, in  consequence  of  instructions,  under  date 
10th  January,  to  ascertain  how  it  was  that,  with 
good  gold  ground,  the  Alpha  Company  had  not 
succeeded.  The  mining  operations  of  this  company 
began  in  February,  1875,  and  ceased  in  March, 
1876,  during  which  about  780  tons  were  raised 
from  the  main  Skull  Reef.  From  this  only  91 
ounces  of  gold  were  obtained,  or  at  the  rate  of 
2 dwts.  8 grains  per  ton.  Of  this,  however,  Ortons 
treated  at  the  Wynaad  Prospecting  Company’s 
works  yielded  19  dwts.  22  grs.  per  ton,  or  nearly 
an  ounce.  The  operations  were,  therefore,  on  a 
very  small  scale,  and  afford  very  small  materials 
for  arriving  at  a judgment. 

On  the  1st  June,  1877,  the  Prince  of  Wales’s 
Company  took  possession  of  the  Alpha  Works 
imder  agreement,  but  did  not  begin  work  until  the 
17th  August,  1877,  continuing  to  mine  until  the 
end  of  February  7th,  1878.  The  value  of  the  gold 
got  was  rather  more  than  8,000  rupees  from  about 
320  tons,  and  even  that  is  not  a mercantile  result. 
The  average  yield  was  nearly  10  dwts.  12  grains. 

It  appears  the  machinery  was  inadequate,  but  a 
main  cause  of  failure  was  the  roasting  of  the 
quartz  in  kilns,  before  sending  it  to  the  mill.  The 
result  reported  was  that  the  fusible  lower  sulphides 
coated  the  gold,  and  prevented  its  amalgamation. 

On  comparing  the  average  yields  with  those 
furnished  by  Victorian  statistics,  Mr.  Smyth  found 
such  yields  in  Victoria  favoured  large  results  and 
large  dividends.  He  came  to  the  conclusion  that 
under  adequate  arrangements  the  Alpha  property 
ought  to  give  very  good  returns. 


• Report  of  R.  Brough  Smyth  p.  10 


Among  the  vicissitudes  of  this  history,  is  to  be- 
recorded  that  parties  involved  in  the  disaster  of 
the  great  Glasgow  Bank,  were  concerned  in  these’ 
mining  operations.  It  fortunately  happened  that 
some  far-seeing  men,  among  whom  may  be 
mentioned  Mr.  R.  Palmer  Harding  and  Mr. 
Samuel  Jennings,  determined  to  turn  the  gold 
properties  to  account.  Thus  a new  element  of 
enterprise  favoured  the  contest. 

At  the  same  time,  the  sagacity  of  the  leading 
director  in  the  Moyar  Coffee  Company,  Mr.  W.  J. 
Rhodes,  gave  further  strength  to  the  new  move- 
ment. Mr.  Rhodes,  with  his  colleagues,  acquired 
the  mining  rights  for  the  Coffee  Company,  and 
thereby  obtained  for  it  advantages  of  an  excep- 
tional character,  though  these  services  have  not 
yet  been  adequately  compensated. 

The  conviction  impressed  on  a number  of  able 
men  of  the  real  character  of  the  district,  resulted, 
naturally,  in  the  determination  to  prove  its  re- 
sources. The  missions  of  Mr.  R.  Brough  Smyth 
to  South  India,  for  which  he  was  retained  by  the 
Moyar  Company,  undoubtedly  greatly  co-operated 
to  strengthen  these  efforts,  and  to  consolidate  public 
opinion.  Bringing  to  bear  an  acquaintance  with 
Australian  operations,  his  enthusiasm  did  not  ex- 
ceed his  caution,  and  if  any  have  been  excited  by 
his  descriptions,  they  must  have  neglected  the 
reservations  he  expressly  made.  Going  into  a 
country  which,  to  the  regard  of  others  as  well  as 
of  himself,  presented  the  aspect  of  a great  gold 
region,  he  had  to  give  some  general  appreciation, 
by  which  its  character  could  be  understood.  For 
this  purpose  he  laid  down  broad  lines,  but  with  the 
express  reservation  that  these  were  not  determi- 
nate, and  were  subject  to  correction. 

In  despite  of  himself,  many  believe  that  the  reefs, 
roughly  sketched,  are  as  exact  as  the  determina- 
tions of  the  Indian  geological  survey,  and  that 
deductions  may  absolutely  be  drawn  from  such 
data.  Other  observers  have  applied  themselves  to 
the  task  of  working  out,  in  detail,  some  particular 
reef,  and  have  given  to  it  a more  precise  bearing, 
differing  from  that  proposed  by  Mr.  Smyth.  At 
page  18  of  his  report,  this  gentleman  says : — 

“ It  has  been  considered  advisable  to  use  great 
caution  in  suggesting  the  probable  connexion  of  the 
outcrops  of  quartz,  as  they  appear  on  the  surface — in 
laying  down  hypothetical  data — so  as  to  connect  one 
outcrop  with  another.  The  direction  of  the  lines  of 
reefs  may,  from  the  surface  indications,  be  guessed  at ; 
it  can  be  ascertained  in  no  other  manner  than  by  ex- 
tensive explorations ; and  the  facts  mentioned  in  other 
parts  of  this  report  justify  hesitation  in  laying  down,  as 
absolutely  beyond  question,  any  line  of  reef  in  the 
Wynaad.” 

He  enforces  this  from  the  experience  of 
Australia. 

Nothing  can  be  clearer  than  Mr.  Smyth’s  Avarn- 
ing  (p.  19)— 

“ It  is  not  unhkely,  however,  that  the  first  attempts 
will  fail.  Speculative  undertakings  having  for  their 
object  the  making  of  money  by  buying  and  selling  shares, 
are  commenced  invariably  by  appointing  secretaries 
and  managers  at  high  salaries,  and  the  printing  of  a 
prospectus.  This  is  folio  wed  by  the  erection  of  costly 
and  not  seldom  wholly  unsuitable  machinery;  no 
attempts  are  made  to  open  the  mine ; and  then,  after 
futile  endeavours  to  obtain  gold,  and  a waste  of  capital, 
it  is  pronounced  and  believed  that  gold  mining  on  a 
large  scale  will  never  prove  remunerative.  It  is  pro- 
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that  tills  will  Ih'  repeated  over  and  over  here,  as 
in  other  l' >ld  mining  countries,  until  some  one  of  tlie 
minc.^  is  ..jv  ned  hv  oxiierienced  persons,  who  desire  to 
w-up-  pr.-:it  s,  lint  bydealiiii-  in  shares,  but  by  mining.” 

In  the  last  year.  IS, SO,  and  in  this,  numerous 
cotiipaiii'  S liavc  hrm  formed  on  a large  scale,  and 
n-n  u'  spc.'ul  ttion  in  the  shares  has  taken  place 
on  tl;c*St..ck  llxcliange.  While  we  may  look 
lor  fair  lo-ults  from  fair  mining,  and,  it  is 
to  l.n  h:  j.n  1.  for  largo  dhudends,  after  a difficult 
time,  wn  must  also  look  out  for  a large  amount 
of  imlividual  loss,  to  he  measured  only  by  the 
^-rc,  diio  ss  of  the  s])cculating  persons.  Some  of 
theso  losM  s will  bo  most  severe,  as,  step  by  step, 
the  amliliTs  are  drawn  in,  stimulated  by  the  real 
or  siijU'osr.l  gains  of  others.  Those  buying  at  the 
toj,  of  an  exaggerated  j^reiuium  will  sustain  all  the 
di-taiie.  s of  fall  from  that  height  to  the  lowest 
e..lIaj>so,  when  the  concern  is  sold  off  as  worthless. 
Then  the  imunium  will  be  lost  and  also  the  sub- 
.V,.  rihed  capital.  It  will,  however,  be  seen  that  the 
< ommunit  y will  not  suffer  in  the  same  degree  as  the 
indivi<lu;il,  for  the  man  who  sold  at  the  premium 
will  liave  his  premium.  So,  too,  the  subscribed 
capital  will  not  be  lost  to  the  community,  as  what 
i-  jiaid  to  several  of  the  companies  for  the  purchase 
of  tlic  ]>roporties  is  a mere  exchange.  Much  of  the 
oja  iMtion  i.s,  indeed,  a gambling  with  counters, 
and  none  the  less  to  be  reprobated. 

Some  very  good  descriptions  of  the  Wynaad 
.and  the  iMv.sore  districts  have  been  published  in 
the  memoirs  accompanying  the  Geological  Survey 
of  India,  ])articularly  the  report  and  map  of  Mr. 
Ixing,  in  iSlay,  l87o.  Mr.  Brough  Smyth,  in  his 
n i.ort«i,  has  entered  into  valuable  local  details. 
.Mr.  ( )livcr  Peglcr  ha.s  given  a general  mineralogi- 
( il  sketch  of  much  interest,  which  he  has  con- 
liniK  I by  subsequent  explorations. 

A m.ip  of  the  gold  regions,  by  Mr.  James  Wyld, 
the  flco^rraphcr  to  the  Queen,  is  the  best  record  we 
liave  as  y.  t of  the  general  conditions  and  the 
vari"’!-  di-covenes. 

M,'.  ( )hv.  r I’cglcr  says*  that  the  range  of  moun- 
taiii'.  i.j  the  Vfynaad  is  of  ancient  formation,  be- 
leiie-ine-  t«)  the  jialcozoic  ])criod,  more  especially  to 
tlial  Ilf  tiic  Sdurian  formation,  a matter  of  much 
interest.  'I  lie  liiglicst  jieaks,  as  in  the  neighbour- 
heM.i  (it  M( it aeamund,  are  formed  of  hard,  dense, 
and  crystalline  rocks  of  the  metamorphic  series  of 
granilis.  syenites,  Ac.  The  more  fissile  varieties 
an  als.i  here  jucsent,  jind,  being  softer,  have  yielded 
f ■ the  disintegration  ;md  d(*nudatioiis  of  time,  and 
have  fnrim  (1  the  valleys  and  dells  adjacent  to  the 
j-<  ak'. 

I )ies(.  s(, tier  rocks  are  of  ti  much  higher  colour 
thin  the  h.ardcr  granite  and  crystalline  formations, 
ami  q:ive  .a  red  and  brc/wn  ajipcarance  to  many 
ji'irtMiis  (if  the  .surface*  f)f  the  country.  Theaver- 
ac*'  height  ranges  from  7,1()()  to  8,  !()0  ft.,  and  the 
whe]..  of  the  formations  are  impregnated  with 
I'l  ek  magnetic  oxide  of  iron,  which,  after  a 
tih-iwer  of  rain,  aj.jiears  as  black  sand  on  surfaces 
where  th.<  water  has  run  over  in  streams.  This 
is  parta  uhirly  noticeable  along  the  road  sides.  The 
rryst .'illine  reeks  continm*  for  a considerable  dis- 
tani'c  down  the  shqies  towards  the  Wynaad  coun- 
tr\ . iM'coniing  lighti  r in  colour,  coarser  in  texture, 

III  the  Mining 

'••anil  as  ru.stouiiuy,  the  current  infor- 

’ti  'in  tho  ‘itilij.’^rt. 


but  more  laminated  and  fissile  in  structure,  chang- 
ing into  the  gneissic  and  more  laminated  varieties 
of  metamorphic  rocks. 

The  extent  of  the  available  working  ground  in 
the  Wynaad  is,  says  Mr.  Pegler,  very  great,  and 
Mr.  Brough  Smyth,  within  a small  area  of  23 
miles  by  12,  or  some  250  square  miles,  determined 
no  less  than  90  outcrops  of  ore  reefs.  Some  of 
these  surface  specimens  were  very  rich,  at  the  rate 
of  £750  worth  of  gold  to  the  ton.*  The  Monarch 
Beef,  near  Devala,  has  been  traced  far  above  nine 
miles.  The  Mysore  district  is  equally  well  spoken 
of.  There  is  no  doubt,  indeed,  of  a truly  auriferous 
region,  and  one  of  good  character,  extending  over 
a wide  area. 

The  whole  surface  of  the  ground,  writes  Mr. 
Pegler,  is  contorted,  upheaved,  and  thrown  about, 
forming  upright  ridges,  valleys,  peaks,  rounded 
hills,  and  depressed  surfaces.  It  is  most  difficult 
to  determine  the  true  strike  of  the  strata 
generally.  The  whole  country  is  ramified  with  a 
run  of  gold  quartz  veins,  which  are  true  reefs. 
The  general  run  of  these  reefs  is  parallel,  the 
direction  of  strike,  according  to  Mr.  Pegler,  being 
almost  generally,  in  the  Wynaad,  north  and  south, 
a few  degrees  west  of  north,  and  east  of  south. 
The  dip  of  the  reefs  is  very  low,  as  seen  at  surface, 
and  most  generally  to  the  east,  varying,  when 
cropping  out  on  the  brow  of  the  hills,  especially 
when  heavily  developed,  from  almost  horizontality 
to  from  20°  to  39°,  and  increasing  in  dip  in  lower 
grounds.  These  reefs,  which  are  met  with  in 
every  part  of  the  country,  are  often  of  great 
breadth,  up  to  15  ft.,  20  ft.,  and  30  ft.  of  thick- 
ness, are  composed  of  white  crystalline,  compact 
quartz,  identical  in  every  respect  with  the  reef 
quartz  of  Eussia,  Australia,  California,  Nevada,  or 
any  other  known  gold-bearing  country. 

Such  being  the  resources  to  be  worked,  there 
come  questions  as  to  the  local  means  for  working. 
Water,  the  great  necessity  for  gold  crushing,  where 
fuel  is  not  readily  available,  is  supplied  by  a heav^" 
rainfall.  Mr.  Brough  Smyth  states  that  the  rain- 
fall at  Devala,  during  the  years  1869  to  1875, 
varied  from  109  inches  to  117  inches,  and  at 
Yellerymulla,  during  four  years,  from  100  inches 
to  139.  As  much  as  one  inch  of  rain  sometimes 
falls  in  an  hour,  and  nine  inches  in  a day,  the 
destructive  effects  of  which  in  some  places  may  be 
conceived. 

Where  water  is  scarce  and  fuel  dear,  a relatively 
rich  spot  may  be  less  valuable  than  an  estate  with 
a poorer  gold  reef. 

The  next  natural  commodity  is  timber  for  mine 
timbering,  and  tools,  and  for  fuel,  and  this,  within 
certain  limits,  can  be  freely  obtained.  It  will 
tax  the  forest  administration!  to  keep  up  this 
supply,  and  to  prevent  waste. J 

Labour,  apart  from  technical  labour  of  imported 
miners,  is  available  on  the  spot.  The  Moplahs 
and  Kurumbars  have  also  been  accustomed  to 
gold  working.  The  coffee  plantations  have 
trained  up  labourers.  It  will,  however,  prove 
fallacious  to  form  estimates  on  the  present  rate  of 
wages. 

So  far  as  Europeans  are  concerned,  climate  is  to 


* Mining  J ournal,  already  quoted. 

+ See  Sir  Richard  Temple’s  Paper,  Society  of  Arts’  JonmaL 
t A list  of  woods  supplied  by,  will  be  found  in  Mr.  Brough 
Smjdh’s  Report,  pp.  58.  59. 
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be  considered.  With  a heavy  rainfall,  and  luxuri- 
ant vegetation,  malarious  localities  are  prepared, 
and  there  are  seasons  and  places  to  which  English- 
men should  not  be  exposed.  Miners,  however, 
chiefly  work  under  ground,  and  in  mines  at  home 
in  a very  high  temperature.  There  are,  however, 
places  where  the  coffee  planters  are  able  to  reside 
on  their  estates  with  their  families  during  the  whole 
year.  Then  there  is  the  station  of  Ootacamund,  a 
retreat  for  health  and  pleasure  within  the  neigh- 
bourhood, which  will  afford  a great  resource.  A 
mining  district,  ^vith  a floating  population,  is  not, 
however,  to  be  regarded  as  a colony,  like  New 
Zealand,  in  which  men  are  to  spend  their  lifetime 
till  old  age. 

Accessibility  may  be  regarded  in  connection  with 
the  other  conditions.  Within  four  miles  of  some 
of  the  Mysore  mines,  is  a railway  station  in  union 
with  the  main  Indian  system.  Although  the 
Alpine  railway  to  Ootacamund  has  not  yet  been 
constructed,  the  plan  is  delayed  for  want  of 
support,  and  gold  operations  will  stimulate  its 
commencement.  From  such  particulars  as  to  these 
plans  as  have  been  kindly  afforded  to  me  by  Mr. 
Juland  Danvers,  the  head  of  the  railway  depart- 
ment, and  Col.  J.  F.  Smith,  the  chairman  of  the 
Madras  Railway,  there  appears  to  be  no  reason 
for  hesitation  as  to  some  provision  for  passenger 
transit  being  ultimately  made.  So  far  as  Wynaad 
is  concerned,  there  is  the  great  advantage  of  access 
to  Calicut  and  other  ports  on  the  western  coast, 
within  30  or  40  miles  of  some  of  the  gold-bearing 
formations,  the  elevation  to  be  reached  is,  as  already 
described,  great,  and  to  be  ascended  over  a country 
much  cut  up.  Thus,  with  a seaboard  nearer  than 
in  New  South  Wales,  Victoria,  Queensland,  or 
California,  and  more  accessible  than  San  Francisco, 
nothingheavier  than  a few  hundredweights  can  now 
be  got  up  to  a mine  without  difficulty  and  uncer- 
tainty. All  the  weight  has  to  go  up,  supplies  for 
men  and  mines — except  such  food  as  can  be  locally 
got — but  the  weight  to  go  doNvn  is  in  pounds  of 
gold,  easily  to  be  carried — a return  freight  quite  out 
of  proportion. 

On  the  seaboard,  machinery  can  readily  be  placed. 


but  it  must  be  so  devised  as  to  be  suitable  for 
mountain  regions.  Upon  the  general  nature  of 
gold  machinery  in  Australia,  the  recent  paper  of 
Mr.  Alfred  S.  Lock,  read  before  the  Society  of  Arts 
19th  January  [Journal,  p.  131),  and  the  adjourned 
discussion  in  Journal  of  the  Society,  p.  160,  may 
be  usefully  referred  to.  As  chairman,  I made  some 
remarks  from  my  own  experience  and  observation, 
not  without  connection  with  the  present  paper.* 

With  regard  to  gold  lands  and  regulations,  the 
Government  have  dealt  with  the  matter  j udiciously. 
They  have  not  been  led  astray  by  false  notions  of 
administration,  and  of  large  gains  to  be  directly 
enforced,  but  have  turned  their  attention  to  the 
practical  experience  of  Australia.f 

The  late  Governor  of  Madras,  the  Duke  of 
Buckingham,  showed  a liberal  appreciation  of 
their  importance,  by  visiting  the  gold  regions  on 
the  1st  November,  1878,  when  gold  was  found  in 
his  presence. 

VI.  If  gold  should  be  produced  extensively,  it 
will  settle  the  question  of  currency  and  exchanges, 
for  not  only  will  gold  be  at  hand  for  coinage,  but 
silver,  thereby  diminishing  the  import  of  silver.  The 
Wynaad  gold  has  a large  proportion  of  silver,  say 
15  per  cent,  in  weight. 

Mr.  DaniellJ  and  the  Economist  have  pointed 
out  how  large  a proportion  of  the  import  of  specie 
into  India  consists  of  gold.  Although  during  the 
latter  years  the  import  of  silver  rose  so  high  as  to 
be  from  £16,000,000  to  £20,000,000  per  annum, 
yet  the  gold  import  also  ranged  high,  reaching  in 
one  year  nearly  £10,000,000.  In  the  latter  period 
we  have  the  extraordinary  silver  import  of  nearly 
£16,000,000  in  1877-8,  yet  the  gold  import  was 
kept  up  steadily.  Upon  this  Mr.  Daniell  rightly 
dwelt,  and  it  is  of  such  material  import  to  the  con- 
sideration of  a gold  currency  for  India,  that  it  will 
be  very  useful  to  reproduce  the  tables  in  the 
Economist  of  27th  November,  1880. 


• Mr.  Lock  also  proposed  a Gold  Institute,  which  is  well  deserv- 
ing' of  realisation. 

t See  report  in  R.  Brough  Smyth’s  report. 
t Book  of  ]\Ir.  Claremont  Daniell  hereafter  quoted,  and  his  letter 
in  Bullionist,  23rd  October,  1880,  p.  1163. 


Value  of  Gold  and  Silver  respectively  imported  into  British  India,  by  sea,  on  Private  Account  and  on  account 
of  Government,  from  the  United  Kingdom,  China,  and  other  places  diu-ing  the  official  years  1869-78. 

Gold. 


1 

j 

1869. 

Per  cent. 

1870. 

Per  cent. 

1871. 

Per  cent. 

1872. 

Per  cent. 

1873. 

Per  cent. 

£ 

£ 

£ 

£ 

£ 

The  United  Eangdora  

1,.')9.5,893 

31 

1,609,484 

28 

498,207 

18 

1,340,696 

38 

751,417 

29 

China  

1,. 501, 210 

29 

1,542,785 

27 

1,505,352 

54 

1,331,746 

37 

860,968 

33 

Other  places  

2,079,873 

40 

2,538,131 

45 

779,015 

28 

901,336 

25 

1,009,986 

38 

.5,176,976 

5,690,400 

2,782,574 

3,573,778 

2,622,371 

1874. 

1875. 

j 

1876. 

1877. 

1878. 

£ 

£ 

£ 

£ 

£ 

The  United  Kingdom  

273,472 

17 

4.54,621 

22 

267,228 

15 

480,666 

33 

203,093 

13 

China  

812,6.51 

49 

1,083,-584 

52 

1,032,982 

56 

406,029 

28 

845,212 

53 

Other  places  

562,685 

34 

.551,031 

26 

536,171 

29 

557,017 

39 

530,622 

34 

1,648,808 

2,089,236 

1,836,381 

1,443,712 

1,578,927 

204 


JOTTENAL  OF  THE  SOCIETY  OF  AETS,  Febeuaby  18,  1881. 


Silver. 


1S69. 

j Per  cent. 

1870. 

Per  cent. 

1871. 

Per  cent. 

1872. 

Per  cent. 

1873. 

Per  cent. 

£ 

£ 

£ 

£ 

£ 

T’f  T'uite  l Kimrdom  

3,165,863 

32 

2,041,224 

25 

200,796 

7 

5,560,815 

69 

1,107,329. 

57 

( :nn^.  ' 

2,953,835 

29 

3,707,567 

45 

1,247,854 

47 

1,324,141 

17 

161,273 

8 

< »!h  r plu  

3,859,280 

39 

2,515,616 

30 

1,213,599 

46 

1,115,079 

14 

665,612 

35 

9,978,978 

8,264,407 

2,662,249 

8,000,035 

1,934,214 

1 ‘I  ■ - -1  .''liver  in  Loudon  . . 

GOfVd. 

60T%d. 

60^cL 

eo^Yd. 

1 59|d. 

1874. 

1875. 

1876. 

1877. 

1878. 

£ 

£ 

£ 

£ 

£ 

'i  ^ • I'uitcd  Kiugdom  

2,147,305 

52 

4,376,881 

72 

1,979,566 

57 

7,305,278 

73 

12,716,330 

81 

< jin:i  

912,967 

22 

353,303 

6 

349,507 

10 

610,472 

6 

1,761,728 

11 

O her  places  

1,083,454 

26 

1,321,627 

22 

1,135,268 

33 

2,076,658 

21 

1,298,474 

8 

4,143,726 

6,051,811  1 

3,464,341 

9,992,408 

15,776,532 

Pi  i.  e of  Silver  in  London, . . . 

58^d. 

56^d.  i 

1 

52|d. 

54i-Jd. 

52-^-d 

gU.. 

\ 


Ai,n:  OF  Gold  A^*D  Silver  respectively  Imported 
I. '.TO  JjRmsii  India  from  roREioisr  Parts  in  each 

»r  THE  UNDERMENTIONED  OFFICIAL  YeARS  : — 


3 

i 

Gold. 

Per  Cent. 

1 Silver. 

Per  Cent. 

Total. 

£ 1 
2, 508, .3.53 

22 

£ 

8,792,793 

78 

XT 

11,301,146 



2,17C,002  1 

1.5 

12,237,695 

85 

14,413,697 

1 

2,8.-iO,08 1 i 

18 

12,985,3.32 

82 

15,815,416 

! 

•1,137, 

34 

8,379,692 

66 

12,817,031 



•1.2HH,037  1 

26 

12,068,926 

74 

16,356,963 

' 

■1,212,111  ' 

40 

6,434,6.36 

60 

10,677,077 



r),l!K),132  1 

.35 

9,761,.545 

65 

14,951,977 

...  ! 

6.ssi,.5(;y 

1 

13,627,.398 

67 

20,508,967 

' 

.'^,;i25,112 

.39 

14,0.37,169 

61 

22,962,581 

! 

''7.5,0.32 

1 46 

11,488,320 

54 

21,363,352 



6.372.WM 

20,184,407 

76 

26,557,301 

1 1 iii.iri'.li.s; 

•1,.5h1,.172 

i .35 

8,655,43.3 

65 

13,236,905 

1 

•1, 77.5,1121 

1 'll 

6,999,4.50 

59 

11,775,374 

, , i 

r).17r).!>76 

34 

9,978,978 

66 

15,155,954 

i 

5,0{K),10() 

41 

8,264,407 

59 

1.3,954,807 

5‘<7^w71  1 

2,7H2,.571 

51 

2,662,249 

49 

5,444,823 

?.‘<7i-7:.: i 

.3,57.3,778 

31 

8,000,0.35 

69 

11,573,813 

iH7:j.7;i i 

2,622,371 

58 

1,9.31,214 

42 

4,.556,585 

|H7:v.7J 

; 1,618,807 

29 

4,14.3,726 

71 

5,792,5.33 



! 2,0S1),2.36 

26 

6,051,810 

74 

8,141,046 



i 1,8.36,381 

3) 

3,464,.341 

66 

5,300,722 



1.11.3,711 

12 

99,!»2,402 

88 

11,436,119 

T-77-7^  . 

1 ..578,!)-27 

9 

15, 776, .522 

91 

17,355,459 

1,16.3,01!) 

20 

5,59.3,6!)9 

80 

7,0.56,748 

2,0.5ii,.31l2 

18 

9,605,001 

82 

11,655,393 

!*!•, 01 1,59.3 

1 30 

1 

231,120,196 

70 

.330,161,789 

Ah  <\vo  ono.sfions  of  currency  and  exchange 
cl..s«.ly  ronnccted,  so,  in  the  joint  considera- 
tions. tin  y lifive  been  mixed  up,  and  the  difficulty 
"t  iirriving  at  a consideration  has  thereby  been 
agtrr.ivattMl.  I am  not  unaware  that  the  opinion 
ot  many  of  my  friends  among  the  economists  is 
opposed  to  a p:old  currency  in  India,  but,  with 
every  respect  for  theoretical  considerations,  it  will 


be  gratifying  to  see  the  solution  of  facts.  The 
currency  settled,  the  exchanges  will  settle  them- 
selves in  a manner  satisfactory  to  economists. 

As  there  are  two  schools  of  thought  in  political 
economy,  and  although  the  historical  school  of  the 
old  English  economists  is  rather  out  of  favour, 
there  will  be  no  harm  in  regarding  India  histori- 
cally. History  shows  us  that  it  had  an  abundance 
of  gold  and  a gold  currency,  so  that,  although 
prices  were  small,  the  small  gold  fanam  was  a 
favourite  coin,  just  as  we  find  similar  minute  coins 
in  the  regions  to  the  westward.  It  is,  however, 
believed  by  many  to  be  impossible  to  work  a gold 
currency  in  India.  A gold  currency,  nevertheless, 
will  work  with  a low  rate  of  prices,  and  we  are 
not  obliged  to  regard  a gold  currency  as  a matter 
solely  of  sovereigns  and  mohurs. 

In  those  ages,  when  India  raised  gold  and  traded 
with  the  Arab  regions  to  the  eastward,  there  could 
have  been  no  great  difficulties,  for  in  those  regions 
the  range  of  prices  was  also  low.  The  Mussulman, 
conquests  disturbed  the  sources  of  gold  supply  in 
India,  and  reduced  the  stock,  and  at  length  we 
come  to  the  state  of  affairs  which  we  have  in  this 
day,  wherein  India  has  not  merely  to  contend  with 
the  metallic  question,  but  it  is  brought  in  contact 
with  the  enhanced  prices  of  the  west,  and  with  a 
machinery  of  production  which  destroys  local 
manufactures.  A like  conflict  is  going  on  in  Japan. 
In  both  countries  a partial  remedy  is  being  obtained 
by  the  rise  in  wages  and  commodities.  The 
contest  is,  however,  with  a growing  antagonist, 
because  the  process  of  mechanical  invention  in  the 
west  creates  an  ever  craving  demand  for  these  new 
and  most  expensive  appliances  of  civilisation. 
Eailways,  iron  and  steel  ships,  and  arms  of  pre- 
cision, typical  necessaries  of  the  new  social  system, 
are  only  to  be  acquired  at  a real  sacrifice  by  the 
undeveloped  nationalities. 

AVhile  Australia  can  make  its  payments  with 
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wool,  and  Peru  with,  guano,  India  has  to  provide 
in  many  parts  for  a most  dense  population  from  the 
produce  of  the  soil.  Commodities  for  exchange  and 
export  are  only  to  be  obtained  by  displacing  articles 
of  food.  Undoubtedly,  the  local  circumstances  of 
India  are  peculiar,  and  create  difidculties  in  the 
way  of  adjustment,  but  these  can  be  met  by  due 
provisions.  In  this,  as  in  other  cases,  India  must 
be  administered  and  legislated  for,  not  directly  on 
western  considerations,  but  in  reference  to  its  own 
circumstances,  still  always  with  the  direct  end  of 
bringing  India  to  the  standard  of  the  empire  and 
of  Europe. 

It  is  the  fact  that,  historically,  India  had  a gold 
coinage,  and  there  can  be  no  local  objections  to  its 
having  a gold  coinage  now,  as  well  as  a silver 
coinage;  indeed,  any  objections  to  this  must  come 
from  the  outside.  In  the  world  we  find  a gold 
coinage  predominant,  and  those  who  object  to  a 
gold  coinage  for  India  are  those  who  object  to 
bimetallism  as  a system,  and  maintain  a gold  cur- 
rency here,  and  are,  consequently,  to  some  degree, 
inconsistent.  Undoubtedly,  any  change  in  India 
must  be  attended  vuth  disturbance,  and  this  is  raised 
as  an  objection  to  change.  The  disturbance, 
however,  is  already  most  continuous  and  severe 
in  relation  to  the  rupee  currency,  and  the 
objections  to  future  disturbance  become  small 
in  degree,  when  we  have  to  regard  the  pros- 
pects of  improvement  to  be  realised.  As  to 
change  in  India,  there  is  no  alarm  to  be  enter- 
tained as  to  change  by  itsel.*^,  provided  that  change 
be  judicious.  India,  like  the  whole  earth,  is 
under  the  dominion  of  change.  That  great  engine 
of  society,  the  railway,  which  affects  the  transit  of 
men  and  the  transport  of  commodities,  has  done, 
and  is  doing  its  work  of  change  in  India  and  else- 
where, and  the  people  accommodate  themselves  to 
it,  and  will  never  abandon  it,  but  for  some  other 
improvement. 

There  are  those,  and  these  are  many,  who  long 
since  have  advocated  a gold  coinage  and  a gold 
standard  for  India,  in  communion  with  the  rest  of 
the  empire,  and  I have  been  among  them.  So 
strongly  has  this  necessity  been  felt,  that  measures 
for  its  realisation  were  at  oue  time  far  advanced. 
Had  they  been  years  ago  put  into  operation,  by 
this  time  the  consequences  of  disturbance  would 
have  passed  away,  and  India  have  been  brought 
to  its  true  position  in  connection  with  the  rest  of 
the  world. 

This  has  not  come  ; the  question  has  been  taken 
out  of  the  domain  of  practical  politics  and  left  in 
that  of  theoretical  economy.  "With  all  due  respect 
for  economists,  administration  is  not  to  be  under  the 
yoke  of  theoretical,  miscalled  political  economy. 
The  distinction  has,  unfortunately,  not  been  suffi- 
ciently regarded,  though  in  India  there  have  been 
many  statesmen  whose  political  instincts  have 
induced  them,  on  more  than  one  occasion,  to  adopt 
the  rules  of  real  reason  in  preference  to  those  of 
scholastic  doctrines.  Political  economy  has  suffered 
the  reaction  consequent  on  its  abuse,  and  is 
threatened  with  absorption  by  the  so-called  social 
science,  which  is  only  a meagre  substitute  for 
political  science.  By  attempting  to  apply  political 
economy  beyond  its  bounds,  it  has  been  exposed  in 
more  than  one  country  to  the  supremacy  of  the 
socialist  school.  Nothing  is  of  more  moment  to 
India  than  the  rightful  administration  of  political 


knowledge  as  an  applied  science.  If  its  peculiari- 
ties are  to  be  regarded,  then  its  relation  to  the  rest 
of  the  world  is  also  to  be  regarded,  for  India  is  at 
this  day  bound  to  our  empire  by  political  ties,  and  to 
the  world  at  large  by  commerce,  and  cannot  be  left 
in  isolation.  Many  of  its  supposed  peculiarities 
are  common  to  other  countries.  Were  India  inde- 
pendent, as  Chile  or  Peru,  it  would  be  drained,  as 
it  is  now.  Chile,  for  instance,  has  to  pay  as  much 
to  us  in  proportion  for  warlike  supplies,  for  interest 
on  railways  and  loans,  for  our  share  in  mines  and 
in  commerce,  and  for  the  maintenance  of  the 
English  colony  there,  as  India  does. 

Most  of  the  alleged  grievances  have  no  real  con- 
nection with  the  necessity  of  English  rule  in  India. 
This  relation  will  have  no  more  real  effect  when 
the  condition  of  India  is  altered  by  the  gold  sup- 
plies. The  gold  supplies  will  be  coined,  and  much 
of  this  coinage  be  exported,  as  is  that  of  Australia. 
There  is  no  reason,  then,  why  this  coinage  should 
not  be  like  that  of  Australia  in  sovereigns,  although 
smaller  coins  may  be  struck  for  local  use.  Coins 
are  not  always  used  for  circulation,  some  are 
hoarded,  some  used  as  ornaments,  some  re-melted 
by  the  goldsmith.  In  England  even,  many  a 
sovereign  goes  into  the  chain  maker’s  melting  pot. 

The  balance  of  facts  is  in  favour  of  a sovereign 
coinage  for  India,  and  then  the  silver  rupee  coinage 
would  become  token  money.  If  India  exports  gold 
sovereigns,  the  exchanges  will  be  under  modified 
conditions,  both  as  regards  the  imperial  operations 
and  those  with  abroad. 

In  my  range  of  experience,  there  is  one  quality  of 
the  sovereign  standard  which  particularly  recom- 
mends it  for  India.  The  pound  sterling  is  some- 
thing more  than  an  English  denomination.  As  it  is 
exempt  from  the  tampering  which  has  affected  the 
currencies  of  so  many  countries,  it  is  accepted  in 
all  the  money  markets  of  Europe  as  the  chief 
denominator  for  what  are  called  international 
currency  or  bonds.  The  London  money  market  is 
also  regarded  as  safe  from  the  revolutionary  attempts 
which  have  from  time  to  time  created  alarm  in 
continental  countries.  Bonds  with  coupons,  solely 
or  alternatively  payable  in  the  pound  sterling, 
are  preferentially  dealt  in  in  all  the  great  money 
markets.  They  have  an  ultimate  determinable 
value,  giving  them  the  character  of  a resource 
and  a reserve  under  all  circumstances,  and  they 
have  a special  property  for  purposes  of  remit- 
tance, either  as  bonds  or  coupons,  for  the  settle- 
ment of  transactions,  constituting  an  effective 
international  currency. 

One  great  want  of  India  is  capital,  for  whether 
technical  financiers  for  a time  imj3ede  its  applica- 
tion by  an  artificial  entanglement  with  the  public 
revenue,  events  will  enforce  the  emancipation  of 
capital  from  these  trammels.  At  present,  the 
supply  of  India,  as  compared  with  our  colonies,  or 
foreign  countries,  for  public  works,  provincial  or 
city  loans,  is  most  contemptible.  When  the  demand 
comes  in  force,  it  will  be  on  a Hrge  scale,  and  it 
will,  therefore,  be  a great  benefit  to  have  the 
participation  of  foreign  markets,  as  in  the  case  of 
the  late  participation  of  the  Paris  market,  which 
gave  opportune  relief.* 


* It  is  impossible  to  quote  all  that  has  been  written  and  said  on 
Indian  coinage.  Before  the  Society,  in  this  Indian  Section,  valu- 
able papers  have  been  read  by  Col.  J.  T.  Smith,  and  have  been 
stoutly  contested.  Wliat  can  be  read  with  much  benefit  is, 
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Tho  chief  points  that  are  brought  forward  in 
this  jiaper,  are— That  by  traditions  and  history 
gold  is  known  to  be  produced  in  Southern  India; 
that  the  extent  of  the  formations  has  been  proved 
by  successive  explorations  ; that  for  the  working 
of  those  formations  there  are  to  be  obtained  labour, 
watrr,  timber.  The  effect  of  the  production  of 
gold  has  been  explained  with  regard  to  currency 
and  exi.hanges,  and  prices. 

VII.  In  closing  this  paper,  I must  renew  my 
acknowledgiuents  to  many  who  have  assisted  me, 
and  wh(»e  names  I have  quoted,  Mr.  E.  Brough 
Smyth,  r^Ir.  Samuel  Jennings,  Mr.  W.  J.  Ehodes, 
r.  Juland  Danvers,  Col.  J.  T.  Smith,  Mr. 
Andrew  Cassels,  Sir  W.  Eose  Eobinson,  Mr. 
Clan-mont  Daniell,  Mr.  James  Wyld,  Mr.  E. 
I’almer  Harding,  Professor  Eudler,  Mr.  O.  Pegler. 


DISCUSSION. 

Mr.  W.  D.  Powles  said  he  had  little  or  no  experience  in 
Indian  gold  mine.s,  but  he  had  experience  in  other  parts 
of  the  world,  and  a word  or  two  with  respect  to  the  profit- 
able u.sc  of  tailiiigsfrom  gold  mines,  which  had  previously 
proved  unprofitable,  might  be  of  some  interest  as  illus- 
trating g-old  mining  in  general.  His  family  bought 
the  tailings  of  a mine  in  Colombia,  which  had  been 
worki  d for  the  free  gold  alone,  having  made  a contract 
to  take  them  for  12  years  for  50,000  dollars,  whereas, 
until  then,  they  had  to  be  thrown  away  as  useless. 
'I'lii  y erected  a small  furnace  in  a very  rough  way, 
an<l  from  tho.so  tailings  produced  a profit  of  three  or 
four  thousaud  dollars  a month.  Not  long  afterwards, 
hi.s  father  .sold  his  share  for  165,000  doUars.  Of 
Indian  gold  mines,  he  only  knew  what  he  had  read 
of  Mr.  Brough  Smyth’s  reports,  and  what  he  had 
Si cn  at  the  School  of  Mines;  and  he  knew,  from  the 
g'  Ml..gi<-al  bnanation,  that  quantities  of  gold  must  exist 
in  thf  quartz  reefs;  that  there  was  no  doubt  about. 
'I  ho  only  (pie.stion  was  whether  it  could  be  obtained  at 
Midi  ;i  co.st  us  would  show  a profit  on  the  working.  He 
n-gn-tti-d  that  the  enterpri.se  should  not  have  a fair  start, 
thi  amount  of  capital  on  which  dividend  would  have  to  be 
j.-aid  U iiig  rather  heavy.  Even  supposing  it  to  be  a 
Af/i  ojn  ration,  the  profit  on  the  actual  working  ex- 
jx  ns.  would  h.ave  to  be  rather  large  in  order  to  show  a 
profit  on  the  whole  cajiital — lie  meant  at  the  commence- 
ment, iMcau.se  he  had  no  doubt  that  later  on,  when  the 
projier  ajipliance.-,  were  inqiortcd,  in  order  to  produce  the 
gold  at  its  minimum  co.st,  they  woidd  be  able  to  pay  a 
divid'-nd  on  ;i  much  larger  capital,  but  he  regretted  that 
it  .slmuld  be  rather  heavily  handicapped  at  the  begin- 
ning. 1 (is  cxjierionce  had  been  chiefly  in  the  United 
St.itos,  in  Colombia,  ami  in  South  America,  in  both  gold 
.■in<l  -Nilvi  r mines,  and,  on  another  occasion,  he  should  be 
glad  to  diseu.ss  both  the  mining  and  smelting  of  gold 
.and  :ulv<  r ore.s. 

Mr.  I.ock  wi.slicd  to  .say,  in  connection  with  Mr.  Hyde 
Clark'-’s  observation  that  the  capital  invested  in 
maehinery  was  the  ri'al  capital,  that  that  showed  how 
imjx'rtant  it  was  that  tlio  macliinery  should  be  of  the 
V.  I V b*-,.st  de.-.eription  you  could  jiossibly  have  for  the 
j.urpo.,0,  ami  in  order  to  that,  there  must  be  suitable 
knowl.  ilge  of  wli.'it  was  required.  A short  time  ago  he 
had  imule  the  suggestion,  from  the  ignorance  which 
s<-.  nied  to  jiri  v.'iil  on  this  subject,  that  this  country 
w.ant«  d a Cold  Institute,  wlierc  tlic  different  appliances 
requisiti-  for  the  proper  treatment  of  gold  ore  could  be 


in  the  I ” T/mdon:  Slralmn  & Co.),  by  Mr.  Claro- 
ni*>nt  J.  Iiiiniell,  H.r’.s.,  of  Momdabad,  wlio  lia.s  treated  the 
*l<w*tinn  m ii  iniisterly  and  laartieal  manner.  In  the  appendix 
i#!»n>  Ttmrt  fr-an  CtentTul  Itallard,  Mint-master  at  Bombay  in 
IS..S  >fr.  Siunuel  .IrnningH  hius  dealt  ably  with  the  relations  of 
^el  l and  currei  ry.  Jlcrupath' s Journal,  4th  Dec.,  1880.) 


examined,  their  merits  tested,  and  the  whole  subject 
thoroughly  ventilated.  G-old  mining  was  a science,  and 
must  be  studied  like  any  other  science.  As  Mr.  Hyde 
Clarke  mentioned,  suitable  and  unsuitable  appliances  had 
already  been  used  in  India.  Mr.  Brough  Smyth’s 
report  referred  to  a company  started  some  time  ago,  the 
Alpha,  which  sent  out  some  machinery  with  which  the 
quartz  cropping  out  on  the  top  of  the  reef  was  crushed ; 
it  therefore  must  have  contained  all  free  gold,  and 
should  have  been  the  very  easiest  material  to  deal  with 
possible.  But  so  far  from  getting  gold,  they  lost  all  their 
mercury,  and  the  company  came  to  grief,  not  because 
there  was  no  gold  in  the  ore,  but  because  the  appliances 
used  to  get  it  out  were  of  no  value.  Within  the  last 
three  or  four  months,  he  had  seen  some  machinery  which 
was  being  sent  out  for  some  company  or  private  firm  in 
India,  which  he  was  perfectly  certain  could  never  get 
out  more  than  50  per  cent,  of  the  gold  in  the  ore.  Gold 
mining  in  India  was  not  only  of  importance  to  that 
country,  but  to  all  the  woidd,  because  every  ounce  of  gold, 
wherever  obtained,  became  a circulating  medium,  which 
induced  an  extra  trade,  and  passed  aU.  over  the  world. 
Within  the  last  25  years,  they  had  seen  a fabulous 
increase  in  exports  and  imports,  which  had  almost 
entirely  arisen  from  the  vast  gold  discoveries 
in  Australia  and  California.  If  there  had  been 
no  gold  discovered,  that  trade  could  not  have 
been  carried  out.  It  became,  therefore,  a matter 
of  great  importance  to  every  country,  not  only  that 
gold  should  be  got  out  of  the  ore,  but  also  that  as  much 
as  possible  should  be  got  out.  Gold  mining  was  one 
of  the  first  enterprises  which  opened  up  any  new 
country.  Without  gold  miniDg,  California  woidd  not 
have  done  much,  and,  certainly,  without  it,  Australia 
did  not  make  much  progress  ; but  the  moment  gold  was 
discovered  and  worked,  other  industries  followed,  and 
the  country  became  developed.  He  did  not  see  why 
what  had  taken  place  in  Australia  and  California,  should 
not  in  like  manner  take  place  in  India.  Works  would 
be  created  which  did  not  now  exist,  which  would  call  for 
further  capital,  and  the  country  would  take  a totally  fresh 
start.  He  was  therefore  most  desirous  to  see  that  every 
company  which  entered  into  gold  mining  in  India,  should 
be,  as  far  as  possible,  a success.  They  had  to  thank  Mr. 
Powles  for  a most  important  statement,  which  showed 
that  the  knowledge  of  one  man  might  make  success, 
where  the  want  of  knowledge  of  the  previous  man 
made  a failure.  They  wanted  men  like  Mr.  Powles^ 
It  seemed  to  him  that  knowledge  could  not  be  obtained 
unless  there  were  some  means  taken,  such  as  he  sug- 
gested— the  formation  of  a Gold  Institute,  where  could 
be  gathered  together  information  from  all  over  the  world, 
and  which  could,  in  its  turn,  be  redistributed  all  over 
the  world. 

Mr.  Thomson  asked  what,  in  the  opinion  of  those 
conversant  with  the  district,  was  now  considered  to  be 
the  area  of  the  gold  field  ? This  was  an  important  ele- 
ment with  reference  to  the  great  question  raised  by  the 
paper,  as  to  the  probable  great  monetary  and  political 
eft'ects  of  the  re-discovery  of  gold.  If,  as  he  was  in- 
formed, it  was  now  certainly  500  miles  square, 
he  wished  to  know  to  what  extent  this  gold 
field  could  now  be  said  to  extend.  If  the  great 
district  of  Mysore  were  included,  as  weU  as  the 
district  of  Wynaad,  would  it  not  be  right  to  say  that 
there  was  a very  large  territory  now  fit  for  European 
habitation.  The  success  which  his  own  company  had 
had  in  importing  Cornish  miners,  had  given  him  the 
idea  that  we  might  have  eventually  a very  large  pro- 
portion of  Cornish  men  or  Australians  permanently 
settled  in  the  hiU  districts  of  India.  If  he  were  right, 
there  would  be  a means  of  very  seriously  affecting  the 
future  of  India  in  the  charge  for  the  army,  because,  if 
you  had  a large  European  colony  in  the  hill  districts, 
that  colony  would  very  easily  be  attracted  still  further 
by  military  service,  and  you  would  get  a permanent 
resident  population,  which  would  very  much  reduce  the 
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fifteen  millions  now  spent  annually  on  the  Indian  Army. 
Mr.  Lock  would  very  much  add  to  the  value  of  his  obser- 
vations, if  he  could  sugg-est  the  best  form  of  machinery. 
There  was  no  doubt  that  some  of  the  old-fashioned 
machinery  had  been  sent  out,  but  to  what  extent 
it  was  so,  they  wovdd  all  be  glad  to  learn.  The 
suggestion  of  a Grold  Institute  would,  he  believed,  be 
hailed  by  all  interested  in  the  subject,  and  the  question 
he  should  like  to  ask  was,  whether  something  could  not 
be  done  with  the  crushed  quartz ; he  believed  it  contained 
a large  quantity  of  silica,  and  it  struck  him  it  might 
be  used  in  some  way  to  advantage  in  cultivation. 

Mr,  Maxwell  Lyte  said  the  principal  cost  of  treating 
ores  for  gold  was  the  labour.  Although  he  had  not 
been  in  India,  he  had  read  a good  deal  on  the  subject, 
and  he  should  be  glad  if  Mr.  Hyde  Clarke  could 
reassure  them  a little  on  the  question  of  labour.  The 
introduction  of  Cornish  miners  had  been  referred  to, 
but  he  doubted  if  English  labour  could  be  got  to  work 
in  such  a climate. 

Mr.  Trelawney  Saunders  said  he  was  not  in  a position 
to  speak  on  gold  mining,  but  he  might  make  a remark 
on  the  question  raised  by  the  previous  speaker,  namely, 
the  suitability  of  Wynaad  for  colonisation  by  Cornish 
labourers.  He  could  only  say  he  thought  it  would 
be  very  difidcult  to  persuade  them  to  work  in  a climate 
which  involved  a rainfall  of  something  like  200 
inches. 

A Member  said  the  rainfall  all  took  place  in  three 
months. 

Mr.  Saunders  said  he  did  not  intend  to  discuss  that 
question,  but  there  was  no  doubt  that  was  some- 
thing like  the  annual  rainfall  of  the  country,  which 
had  to  be  endured,  whether  it  all  came  in  three  months 
or  not.  He  viewed  the  progress  of  this  speculation 
wnth  great  anxiety.  They  all  knew  that  the  subject 
of  gold  mining  was  not  a new  one,  for  it  had  been 
under  the  attention  of  that  Government  for  the  last 
50  years.  So  long  ago,  the  investigations  made  under 
Lieutenant  Nicholson  and  others  were  not  thought 
sufficiently  encouraging  to  be  proceeded  with.  At 
the  same  time,  there  could  be  no  doubt  that  India 
had  produced  large  quantities  of  gold  ; and  the 
most  encouraging  fact  he  had  heard,  if  it  were  a 
fact,  was  the  result  of  the  removal  of  a pillar  from 
one  of  the  old  workings  in  one  of  these  Wynaad  mines, 
which  was  found  to  be  very  productive.  As  to  the 
question  of  the  earlier  productiveness  of  India  in  gold, 
there  was  not  much  evddence  ; but  there  were  proba- 
bilities, and  there  were  also  probabilities  of  the  condition 
of  labour  under  which  gold  mining  was  profitable  to 
the  former  rulers.  Supposing  Tippoo  Sahib  produced 
large  quantities  of  gold,  there  could  be  very  little 
doubt  as  to  the  way  he  would  have  gone  to  work. 
He  would  have  employed  large  numbers  of  men  under 
various  strenuous  directions,  regardless  of  life,  or  any 
of  those  considerations  which  had  to  be  very  care- 
fully attended  to  by  an  English  Government.  Under  such 
conditions,  it  may  have  been  practicable  to  remove  moun- 
tains, or  conduct  any  operations  with  a greater  amount  of 
profit  and  a less  amount  of  expenditure  for  labour  than 
would  be  possible  now.  The  question  now  was  whether 
the  introduction  of  machinery  and  the  application  of 
European  skill  would  be  a substitute  for  that  plethora 
of  labour  which  a Hindoo  conqueror  could  apply. 
Perhaps  that  skill  and  machinery  would  be  considerably 
counterbalanced  by  the  large  amount  of  capital  with 
which  the  interests  of  the  money  market  and  speculators 
thought  it  neces8<ary  to  load  every  imdertaking  into 
which  they  entered.  This  was  becoming  a very  serious 
question,  and  was  one  to  be  regarded  by  all  serious 
men  of  business  as  one  of  the  first  importance,  and  he 
thought  some  effort  ought  to  be  made  in  the  City  of 
London  to  put  down  this  ruinous  practice,  which 
tended  to  overload  and  destroy  the  profit  of  any 


undertaking  by  the  excess  of  capital  imposed  upon  it. 
He  said  this,  not  with  a view  of  counteracting  the  opera- 
tions of  these  gold-mining  companies,  for  he  should  be 
exceedingly  thankful  for  their  success,  because  he  could 
see  that  if  so,  they  would  encourage  other  operations  in 
other  directions,  which  must  greatly  tend  to  the  advantage 
of  the  people  of  India,  as  well  as  of  Europe.  He  saw 
already  symptoms  of  the  increasing  investment  of  capital 
in  legitimate  trade  in  India ; and  there  was  one  thing  to 
which  we  could  point  with  pride  in  connection  with  our 
occupation  of  that  country,  that  while  we  took  upon 
ourselves  the  responsibility  of  ruling  it,  we  excluded 
nobody  from  any  good  to  be  got  out  of  it.  It  was  that 
which  gave  us  a claim  to  the  consideration  of  other 
mercantile  countries  of  Europe. 

Mr.  Christian  Mast,  as  a teacher,  hoped  that  the 
important  question  of  technical  education,  in  connection 
with  this  subject,  would  not  be  lost  sight  of,  for  there 
was  no  doubt  that  the  success  of  these  operations  would 
depend  in  a large  measure  on  the  amount  of  intellect 
and  investigation  brought  to  bear  upon  them. 

Mr.  Dipnall  said  he  came,  probably  like  some  others^ 
as  a ujere  learner,  and  the  title  of  the  paper  gave  no 
idea  of  how  the  subject  was  going  to  be  treated.  Mr. 
Hyde  Clarke  had  treated  it  mostly  from  the  productive, 
and  political  and  social  points  of  view,  whilst  the 
map  had  explained  pretty  clearly  the  topography  of 
this  particular  rediscovery  of  gold  mining  ; and  when 
he  heard  the  observations  of  some  gentlemen  who 
had  spoken,  and  noticed  on  that  map  that  the  mining 
operations  would  be  conducted  in  10  degrees  of  north 
latitude,  it  showed  to  his  mind  that  they  would  be  con- 
ducted in  a climate  totally  unfit  for  any  great  body  of 
Cornish  miners  or  other  Englishmen.  It  struck  him, 
therefore,  that  they  must  look  either  to  native  labour,  or 
labour  imported  from  China,  and  that  they  would  not 
be  justified  in  settling  down  in  such  a district  a large 
body  of  European  labourers.  He  would  also  suggest 
that  when  the  rainfall  was  stated  to  be  occasionally 
something  like  300  inches  in  the  year,  or  10  times 
the  average  rainfall  of  this  country,  even  if  it  fell 
in  three  months,  the  three  months  of  deluge  and 
nine  months  of  arid  weather  by  no  means  presented 
a climate  suitable  for  the  residence  of  English- 
men. It  was,  therefore,  of  the  utmost  importance  that 
every  possible  inquiry  should  be  made  before  aoy 
large  number  of  Englishmen  should  be  introduced  there. 
With  regard  to  the  development  of  gold  in  India,  there 
could  be  no  doubt  whatever,  looking  at  the  great 
mountain  ranges,  that  gold  did  exist  there  to  a 
large  extent,  and  that,  as  in  the  case  of  copper  and 
other  minerals  in  ancient  Greece,  the  imperfect  manner 
in  which  the  ores  had  been  treated  in  former  ages 
had  only  allowed  less  than  half  the  products  to  be  got 
out,  leaving  a large  balance  for  future  generations. 
They  had  recently  heard  from  Sir  Bartle  Frere,  that  a 
similar  observation  applied  to  the  imperfect  mode  of 
extraction  in  South  Africa,  there  being  as  much  left 
behind  as  was  taken  out.  Some  excellent  allusions  had 
been  made  to  the  mechanical  part  of  the  operations,  and 
the  question  of  improved  machinery,  but  he  did  not 
think  enough  had  been  said  about  the  chemical  part  or 
process,  and  how,  by  greater  attention  to  that  point, 
modes  of  extracting  gold  might  be  discovered  which 
would  produce  it  at  a much  cheaper  rate.  It  struck  him, 
without  pretending  to  any  scientific  knowledge,  that 
with  the  wonderful  development  of  electricity  going  on, 
modes  might  be  found  of  fusing  gold  which  had  not 
already  been  used,  and  this  particular  opening  in  India 
might  present  a field  of  operations,  whereby,  without 
the  employment  of  enormous  labour,  European  skill  and 
science  might  be  so  directed,  as  that  by  a minimum  of 
effort  the  greatest  amount  might  be  produced. 

Mr.  Andrew  Cassels  said  the  last  two  speakers  had 
forestalled  a great  deal  of  what  he  meant  to  say.  He 
agreed  with  the  last  speaker  as  to  the  unsuitableness  of 
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tho  climate  for  Euglish  laboiu’ers,  and  lie  also  shared 
til*.-  ojiiuion  «,*t  Mr.  Saunders,  that  this  matter  had 
h '.ii  \ cry  miicli  uvcrdoue  in  London  lately.  He  had 
. <1  at  the  paper  before  coming,  and  was  much 
pl--;i- d with  the  impartiality  with  which  Mr.  Hyde 
Clark*-  lia*l  d*-alt  with  the  subject.  What  one  gentle- 
man ha*i  said  about  the  imperfections  of  much  of  the 
m i-  hin.  rv  > nt  out  was  quite  true.  He  had  had 
a cr-  It  <i.  ;d  i*f  information  privately  from  gentle- 
m-  ;i  ■ :.ii.  ■ t-  d with  the  districts,  he  had  seen  many 
r-  j*  :t-  and  spi-ciiiiens  of  the  quartz  sent  him,  and 
Id-.  'T.nn'  impression  was  that  there  was  great  dis- 
:i]-p  ill' lit  in  .-'tore  for  those  who  had  embarked  in 
till'  . rj>ri.'-i'.  Although  he  ventured  to  say  this — and 

i-  !'  , aa  - d - .m.-  little  courage  to  say  it  in  the  face  of 
n r "jani  .ns  held  by  many  gentlemen  for  whose 

< ; In  lia*l  great  respect— no  one  would  be  better 

p'..  1'  1 tliau  himself  if  these  golden  dreams  were 
r-  d ' 1.  lie  .nTcatly  approved  of  the  sentiment  in  the 
li; - ri-art  of  thejiaper,  where  the  writer  spoke  of  the 

< ;:  • ••f  th*'  gi-<-at  discoveries  of  gold  upon  India  and  on 

: ’!•  ■ \ -liangc-s,  matters  Avhich  had  come  home  to  most  of 
t;* — <■  .nnected  with  India  lately  with  startling  effect. 
T ■ -p. culate  on  Avhat  would  be  the  result  of  large  dis- 

< >v.  I n ..  i .f  gold,  Avas  at  present  scarcely  possible.  The 
L'l-  tluctuatious  they  had  seen  in  the  last  12  or  15 
y.  ir-.  in  the  value  of  silver,  taught  one  to  be  cautious. 
J'ifr.-ii  or  sixteen  years  ago,  there  was  a great 
•iir-’ i»i.)U  in  India,  chiefly  originated  by  his  brother, 
Mr.  >\'.ilt<  r Cassels,  in  Bombay,  and  by  Sir  William 
51  mdi,  M,  Avith  regard  to  the  introduction  of  a gold 

< -iiT.  !;ny.  Their  arguments  were,  at  that  time, 

< lii*  ?ly  founded  upon  the  fact  that  silver  was  scarce, 

i;:g  then  G3d.  per  ounce,  instead  of  old.,  as  at 
nf.  They  Avdshed  to  introduce  a gold  currency, 
ami  111-  liimsclf  held  much  the  same  opinion.  In  that 
ry.m,  lie  read  a paper  bearing  upon  the  subject,  but 
"im  <-  then  silver  had  fallen  so  much  in  value  that  it 
V.  a- impossible  to  say  Avhat  would  happen.  Let  them 
y . V.  liat  the  gold  discoveries,  and  the  result  of  the  con- 
i' r*  II'  *-  to  be  hold  in  Paris  in  next  April,  would  do  for 
s:!-. • r.  It  was  pretty  clear  something  would  be  done, 
ac  l b'-  indulged  the  hope  that  they  would  see  silver 
r.  -'-m  s*.m*-  of  its  old  A^alue,  and  not  remain,  as  at 
]■!'  '■  lit,  a ”T'-at  loss  to  the  Indian  revenue,  and  to  every 
111  o:  t .iliiit^r  in  India  under  a broiling  sun,  and  the  wife 
aii  i I ).ii<lr.  n at  iiome,  to  Avhom  he  had  to  forward  a 
' :i-i*l.  mM<-  pi.rtion  of  his  earnings.  There  would  be 
i.  . ■/!•.  it-  r b'-nufii.  to  Englishmen  connected  Avith  India 
^'»im-  improvement  in  that  respect. 

Mr.  Woolley  .-.-aid  be  Avas  aa'cII  acquainted  Avith  the 
'*;  ' ' • ‘-‘'1  •-”>1110  knowledge  of  gold  mining,  having 

\;  .*.'1  "tii.r  n.ild  oountrios.  He  begged,  with  afl 
p . abb  p ■.pc*:!,  t-1  5Ir.  Hyde  Clarke,  to  say  that  in  this 
' I ■■  tb'  '-..mpaiiir  s wbioli  liad  been  formed  had  com- 
i;i'  :>■  - 1,  ii'it  by  .sending  out  the  machinery,  but  by  pro- 
vider- :!.enm-lves  with  raw  material.  No  doubt  they 
bad  <l  im-  It  f*.  an  extent  which  perhaps  in  private  life 
v.'>ul  1 l.nntr  tb'-m  to  bankruptcy,  but  the  greater  part 
' ii.  ' ipital  wbieb  liad  been  raised  had  been  sunk, 
n in  m e bim-ry,  but  in  ju’oviding  the  raw  material 
uj.  n lie  b tb.-y  must  operate,  and  from  which  they 
b . d t . > . V t ra<  i it  isfartoiy  results.  As  far  as  his  own 
•■pia:  -n  u.  nt,  if  .skill  were  brought  to  bear,  the  results 
'V  ’';’  ' ' ■'•'"■'I  •■‘"ytliing  ever  seen  in  Australia  and 

< but  if  all  dcjiended  upon  that.  Therowas, 

One  of  the  gentlemen  had 
.vp  *k.  n ab-iut  rainfall,  but  he  was  in  India  last  year,  and 
Hi*'  run!. ill,  in-t*  ml  of  being  300  inches,  or  even  200, 
did  n *:  av.r.mu'  100  inches;  200  was  quite  the 
miximum.  .\nd  the  Coniish  miners,  e\^en  if  they 
Av*'P'  thin-,  av'.uM  only  bo  exposed  to  the  rain 
dunius”  t b,-ir  j>a,*',s;igc  from  their  quarters  to  the  Avorks. 
II**  .luitr  agp  od  that  to  send  any  quantity  of  EngHsh 
lab'unmr.s  to  10  degrees  north  latitude  would  be  an 
nb.Mirdity,  for  the  climate  Avas  unsuitable  to  a European 
working  out  of  doors.  But  tlio.se  who  Avorked  the  mines 


would  not  be  out  of  doors,  and  would  not  be  exposed  to 
the  sim.  There  was,  however,  no  great  necessity  to  take 
Cornish  miners  there.  There  was  every  description  of 
first-class  labour  to  be  had  on  the  spot ; and  the  gold 
industry,  as  far  as  it  had  gone,  had  not  affected 
the  price  of  labour  at  all.  If  it  had,  it  would 
have  affected  his  pocket,  as  a large  coffee  grower. 
The  supply  of  labour  was  almost  inexhaustible,  and 
there  were  great  muscular  fellows  there,  who  were 
capable  of  doing  any  amount  of  work,  some  of  them 
miners  almost  by  birth,  who  were  ready  to  take  6d. 
or  7Jd.  a day,  without  the  slightest  hesitation.  What 
one  wanted  of  Cornish  miners,  Avas  the  skill  to  super- 
intend this  labour  and,  bring  it  to  bear  in  such  a way 
as  to  produce  satisfactory  results,  and  the  quantity  of 
such  skilled  labour  need  not  be  much.  As  regards  the 
area,  he  believed  that  at  present  the  gold  bearing 
area  of  the  colony  of  Victoria  was  1,400  or  1,500 
square  miles,  whilst  the  known  auriferous  area  in 
Wynaad  alone  was  twice  that.  The  colony  of 
Victoria  had,  two  years  ago,  over  800  mining  companies 
in  operation,  and  in  India  we  had  now  20  or,  at  the 
utmost,  25  on  twice  the  area.  How  could  it  be  said 
then  that  the  companies  were  too  many,  or  that  they 
were  almost  certain  to  come  to  grief.  There  was  no 
prospect  of  such  a thing,  if  only  proper  skill  and  intelli- 
gence were  brought  to  bear. 

The  Chairman  said  he  would  not  detain  the  meeting 
long,  because  the  several  gentlemen  who  had  treated  the 
subject  had  pretty  nearly  exhausted  it,  but  would  merely 
confine  himself  to  two  or  three  practical  points.  One 
was  the  area  of  possible  gold-field.  He  could  not  him- 
self speak  on  the  area  along  the  Eastern  G-hauts ; gold- 
fields seemed  to  exist  in  the  G-hauts  on  both  sides  of  the 
peninsula.  The  Mysore  gold-fields  were  practically  on 
the  verge  of  the  Eastern  Ghauts.  The  'Western  Ghauts 
he  knew  much  better,  having  been  connected  with  that 
country  since  1842,  and  knowing  it  all  very  well.  He 
noticed  what  Mr.  Brough  Smyth  said  the  other  day, 
to  the  effect  that  not  one -twentieth  part  of  the  real 
gold  area  had  been  prospected  in  any  degree.  There 
were  some  gold  washing  in  streams  and  rivers  going  on 
all  along  the  ghauts  in  Canara,  and  right  doAvn  the 
whole  way,  almost  to  Cape  Comorin,  but  he  believed 
they  might  accept  it,  that  for  the  present,  at  all  events, 
that  part  of  Wynaad  now  attracting  attention  AviU 
continue  to  be  the  nucleus  of  the  work.  The  labour 
question,  doubtless,  was  a very  important  one,  and  Mr. 
Woolley,  whom  he  knew  to  be  a practical  employer  of 
labour  in  Wynaad,  had  given  some  very  useful  and 
encouraging  facts  as  to  the  present  condition  of  the 
labour  market,  but  what  would  be  the  effect  of  a large 
development  of  the  gold  industry  beside  the  coffee 
industry,  was  very  uncertain.  In  the  meantime,  there 
was  no  doubt  that  the  gold  industry  started  on  the  West 
Coast  of  India,  as  respects  labour,  in  probably  a much 
better  position  than  in  any  other  country  in  the  world. 
You  started  with  a teeming  population,  which  certainly 
would  afford  all  the  labour  which  would  be  required  for 
the  present.  Wages,  however,  would  rise,  and  must 
be  taken  into  account.  Within  the  time  he  had  been 
in  India,  the  price  of  labour  had  certainly  doubled, 
and  a large  increase  in  the  demand  must  have  a farther 
effect  upon  it.  He  was  glad  Mr.  Cassels  had  draxm 
special  attention  to  the  caution  required  in  dealing  Avith 
this  question,  and  he  himself  felt  some  anxiety,  from  the 
fact  that  the  companies  were  going  out  very  heavily 
handicapped  by  the  large  prices  paid  for  land.  As 
regards  the  climate  and  the  employment  of  English 
labour,  he  thought  that,  beyond  the  supervision  re- 
quired, the  importation  of  large  numbers  of  English 
would  not  be  requisite  or  desirable.  He  would  not 
follow  Mr.  Hyde  Clarke  into  the  interesting  subjects  of 
coinage  and  exchanges  in  India.  He  entertained  grave 
doubts  whether  a poor  country  like  India  or  Japan 
could  practically  use  a gold  coinage  for  some  time  to 
come.  One  fourth  part  of  the  population  of  Southern 
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ludia  was  practically  bartering:  grain  they  raised  or 
earned  for  sncli  commodities  as  they  used,  or  used  shells 
or  copper  as  tokens  ; the  country  was  a very  poor  one, 
and  he  doubted  whether,  being  in  such  a condition,  it 
could  float  a gold  coinage.  Any  way,  as  Mr.  Clarke 
had  said,  they  would  have  to  mint  the  gold  in  some 
form  or  other,  and  then  it  would  be  practically  decided 
whether  such  a coinage  would  be  a useful  form  of 
popular  currency.  He  observed  that  the  proper  align- 
ment of  the  connection  between  the  Wynaad  and  the 
railway  system  of  South  India  lies  through  the  Mudel- 
mada  (Moyar  valley)  district,  and  thence  via  Bandipur 
with  Mysore  and  Bangalori,  whence  was  derived  the 
supply  of  grain  and  laboiir,  and  not  over  the  Nilgherry 
hiUs  with  the  Coembatore  district  by  the  Kimur  valley. 
The  so-called  Alpine  railway  up  the  latter  valley  would 
prove  a snare  and  delusion. 

Mr.  Hyde  Clarke  said  the  necessity  for  a reply  was 
very  much  less  than  it  appeared,  because  several  of  the 
points  raised  had  been  already  dealt  with  by  him  in  his 
paper,  as  would  be  seen  on  its  perusal.  Beyond  that, 
the  necessity  of  his  giving  a detailed  reply  was 
removed  by  the  nature  of  the  discussion,  and  he 
had  stated  at  the  outset,  that  he  was  much  more 
anxious  to  have  the  benefit  of  this  discussion,  than 
to  put  forward  any  -views  of  his  own.  It  had  been 
a great  advantage,  not  only  that  they  had  men  taking 
part  in  it,  well  acquainted  with  India,  and  deeply 
interested  in  it,  but  men  of  very  wide  experience  in 
various  parts  of  the  world.  In  fact,  there  was  hardly  a 
grreat  gold  region  which  was  not  rejiresented  there  in 
the  discussion,  or  by  the  presence  of  some  one  practically 
acquainted  with  it.  Mr.  "Woolley,  to  a great  degree, 
had  answered  some  of  the  other  speakers,  but  he  thought 
!Mr.  Woolley  had  misimderstood  him  on  one  or  two  points, 
and  that,  when  they  came  to  compare  notes,  they  would 
be  found  in  substantial  agreement.  There  was 
certainly  no  question  of  the  employment  of  a large 
amount  of  European  labour.  The  great  advantage  of 
the  South  Indian  region  was  that  it  had  a large  supply 
of  labour,  but  at  the  same  time  they  did  want  skilled 
labour.  Some  gentlemen  seemed  to  think  it  was  im- 
possible for  a Comishman  to  go  to  a coimtry  of  that 
temperature,  or  one  which  had  a large  rainfall.  But 
the  rainfall  was  a very  great  advantage  to  gold  working ; 
and,  with  reference  to  the  climate,  he  would  remind 
them  that  Cornish  miners  went  to  very  much  worse 
countries  than  India.  Some  of  Mr.  Woolley’s  neigh- 
bours in  the  Wynaad,  although  that  was  an  unhealthy 
position,  had  remained  the  whole  of  the  year  on  their 
coffee  plantations,  so  that  it  could  not  be  altogether  so  | 
bad  a climate.  They  must,  however,  recollect  that  the  ; 
miner  was  not  going  to  work  on  the  surface,  but  under 
ground,  or  in  case  of  reduction  operations,  under  shelter ; 
and  it  was  by  no  means  necessarj'  he  should  be  exposed 
during  all  periods  of  the  year.  In  such  cases  the  white 
labourer,  unacclimatised,  went  somewhere  else,  and  it  was 
a great  advantage  in  this  case  that  there  were  some  i 
very  healthy  districts  in  the  Xeilgherry  hills  where  i 
he  could  go.  On  a careful  and  candid  consideration  i 
of  the  paper  and  the  discussion,  he  thought  the  ' 
main  part  of  the  objections  would  be  removed,  i 
Mr.  Cassels  had  brought  forward  many  important  facts  i 
which  must  not  be  left  out  of  consideration.  He  i 
believed  they  would  all  see  changes  in  the  relative  j 
position  of  silver,  and  what  Mr.  Cassels  had  said  | 
appeared  to  him  a reason  why  they  should  look  at  this 
subject  encouragingly  and  not  distrustfully.  In  the 
paper  he  had  been  carefnl  not  to  encourage  share 
speculation,  but  at  the  same  time  to  ask  them  to  look  at 
the  possibility  of  practical  results  being  obtained.  He 
would  rather  go  by  the  experience  of  those  practical  men 
who  were  present,  and  who  knew  what  the  resources  of  the 
region  were,  than  of  the  suggestion  of  a mere  doubter. 
For  his  own  part,  he  looked  upon  it  that  disastrous  i 
speculation  would  take  place ; but  they  had  no  duty,  for 
the  sake  of  gamblers  who  chose  to  put  their  stakes  on  the 


table,  to  stop  legitimate  operations.  Why  were  they  t® 
protect  men  who  had  gone  in  for  gambling  ? The  pre- 
sent condition  of  the  share  market,  with  regard  to 
Indian  gold  companies,  in  his  firm  belief,  was  nothing 
to  what  they  would  yet  see.  For  two  years  he  had 
foreseen  that  in  all  likelihood  there  would  be  a gold 
mania,  and  that  speculation  would  take  the  form 
of  gold  mining.  If  so,  they  would  see  reproduced 
what  they  had  seen  before,  these  shares  would  run  up 
to  fabulous  premiums ; but  what  had  that  to  do  with 
gold  mining  ? They  could  not  prevent  such  a thing. 
These  men  were  gambling  with  counters ; men  were 
putting  their  money  into  gold  mining  shares  who 
would  stake  their  money  on  the  Derby,  and  were  they 
to  protect  them  in  either  case  ? Why  should  they  stop 
the  whole  operations  of  the  empire  for  the  sake  of  persons 
of  that  kind.  What  they  had  to  look  to  were  the  persons 
really  interested — the  population  of  India,  whose  welfare 
was  at  stake.  One  point  referred  to  by  Mr.  Lock  and  him- 
self was  the  effect  produced  on  a district  by  the  introduc- 
tion of  mining  machinery.  To  illustrate  that,  in  the  St. 
James'  sGazctteoiih.sitG\eran^^  there  was  a paragraph  with 
regard  to  the  Linares  lead  district  in  Spain.  It  was 
stated  that  in  consequence  of  the  great  increase  of  lead 
mining,  the  Belgian  manufacturers  had  supplied  a 
large  amount  of  machinery,  the  result  of  which  had 
been  that  they  had  been  called  upon  to  supply  machinery 
likewise,  for  the  oil  industry  of  the  district,  and 
the  people  there  were  giving  up  the  old  clumsy 
wooden  presses,  adopting  improved  machinery,  and 
turning  out  a better  article  in  olive  oil.  That  sup- 
ported what  he  had  stated  in  the  paper,  that 
they  should  be  justified  in  looking  at  the  collateral  ad- 
vantages which  would  undoubtedly  arise,  apart  from 
any  mining  results.  The  evidence  of  practical  men 
showed  that  there  was  a great  gold  region  in  Southern 
India,  and  nothing  but  the  grossest  imbecility  could 
prevent  very  large  results  being  obtained. 

The  Chairman  moved  a vote  of  thanks  to  Mr.  Hyde 
Clarke,  wliich  was  carried  unanimously. 


Some  specimens  of  gold  were  kindly  lent  for  exhibi  - 
tion  at  the  meeting  by  the  Wynaad  Company,  Professor 
Tennant,  and  Mr.  Bryce  Wright. 


ELEVENTH  ORDINAEY  MEETING. 

Wednesday,  February  IGth,  1881;  W.  H.  Hall 
ill  the  chair. 

The  following  candidates  were  proposed  for 
j election  as  members  of  the  Society  : — 

i Branston,  F.  R.  E.,  23,  St.  S within’ s-lane,  E.C.,  and 
GG,  Lillieshall-road,  S.W. 
j Dollman,  Charles,  293,  Clapham-road,  S.W. 
Greenwood,  A.,  LL.D.,  Flaxfield  College,  Basingstoke. 
MacCallum,  Andrew,  47,  Bedford-gardens,  Kensing- 
ton, W. 

Wilding,  Samuel  P.,  23,  Rood-lane,  E.C. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society  : — 

Bridge,  John,  F.R.G.S.,  Marlborough-house,  Sale,  near 
Manchester. 

Cochrane,  Vice-Admiral  the  Hon.  Arthur  A.,  C.B., 
United  Service  Club,  S.W. 

Collingwood,  Lieut.  William,  The  Limes,  Cheshimt, 
Herts,  and  India-office,  S.W. 

Fisher,  John,  43,  Mincing-lane,  E.C. 

Hall,  William  Shippery,  79,  Cannon -street,  E.C. 
Haslam,  Alfred  Seale,  Duffield-road,  Derby. 

Helder,  Augustus,  Corkicle,  Whitehaven. 

The  Chairman,  in  introducing  Mr.  Taylor,  said  his 
only  title  to  preside  was  his  having  had  the  good  for- 
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tunc  to  bring-  to  light  afresh  the  most  remarkable  in- 
stance of  industrial  partnerships — that  of  Mr.  Leclaire, 
on  which  a pamphlet,  written  by  him,  had  just  been 
published  by  the  Co-operative  Wholesale  Society.  The 
remarkable  feature  of  that  enterprise  was  that,  nearly 
10  years  after  the  founder’s  death,  it  still  went  on  in  a 
more  flourishing  way  than  ever.  It  was  the  whole 
object  of  Leclaire’s  life  that  the  scheme  should  not  be 
dt  pendent  upon  him,  and,  during  the  latter  part  of  his 
life,  he  AWthdrew  as  much  as  possible  from  the  active 
sujK-rvision  of  the  business.  The  success  had  been  most 
wonderful,  and  the  same  principle  had  been  followed  in 
s veral  other  instances  on  the  Continent ; but,  unfortu- 
na*^ely,  in  England  such  attempts  had  not  hitherto 
t urncd  out  well.  Many  might  remember  the  attempts  of 
-M'  '-rs.  Briggs,  Messrs.  Eox,  Head,  & Co.,  and  others, 
but  they  had  not  the  elements  of  durability.  Wky  this 
sliDuld  be  so,  he  was  at  a loss  to  understand,  because 
tli<-  system  -was  one  which  eminently  commended 
it'. If  to  common  sense  or  enlightened  self-interest. 
L-  i lairo  began  life  as  a labourer,  and  noticed  the 
wa-'t<  ful  habits  of  labourers.  As  he  got  on  in  life, 
:i!id  iKJcame  an  employer  himself,  he  asked  himself 
the  (jue.^tiou  if  nothing  could  be  done  to  remedy  this 
stat<  of  things,  and  came  to  the  conclusion  that  the 
only  way  was  to  give  the  workmen  themselves  an 
int<-rost  in  greater  thrift,  carefulness,  and  industry. 
He  thought  that  if  6d.  a day  was  saved  in  this  way, 
and  the  workmen  received  l^d.  of  it,  and  the  employer 
•Hd.,  the  plan  could  be  adopted,  and  this  proved  to  be 
the  lu  this  way  a large  fund  was  accumulated 

out  of  nothing.  He  had  a suspicion  that  one  cause  of 
the  iioii-successof  the  plan  in  England,  was  the  opposi- 
tion of  trades  unions.  These  organisations  had  done 
gr<  .-it  gocKl  in  some  respects,  but  he  feared  that  in  some 
i a>es  they  had  opposed  enterprises  of  this  kind,  which 
had  b.  en  e.s.sayed  by  men  not  in  the  union,  and  of  which 
the  tinion  h;aders  were  jealous,  because  they  were  not 
<■  .ne.-rned  in  it  themselves.  He  threw  out  the  hint 
tli'.t  thi>  miglit  bo  the  cause,  because  he  knew  that  in 
l- ranee,  .•m[»loycrs  came  more  directly  in  contact  with 
'h<  ir  w.irlq.eoplc. 

The  paper  read  was  on — 

Till-:  P.UiTICT PATTON  OP  LABOUE  IN  THE 
PKOITTS  OF  ENTERPEISE. 

By  Sedley  Taylor,  M.A., 

I/it.-  r.-llow  of  Trinity  C'-oUeg-e,  Cumbridg-e. 

I .ir.k  attention  this  evening  to  a particular 
n;etli..<l  of  remunerating  labour,  which  has  for 
nine  time  been  jiractiscd  in  a large  number  of  im- 
j.'.rtant  industrial  and  commercial  establishments, 
sitimteil  for  the  most  part  in  France,  Switzerland, 
itnd  (ieiniany.  If  uny  justification  is  needed  for 
bringing  this  suliject  before  the  Society  of  Arts, 
1 tind  it  in  tin;  following  considerations: — The 
reljitions  between  enijiloyers  and  employed,  under 
the  system  of  payment  by  fixed  wages  only,  are 
admit  te  l on  all  hands  to  be  unsatisfactory.  They 
involve  a chronic  antagonism,  breakingout  periodi- 
< ally  into  interneeiiui  conflicts,  which  leave  few 
tangilile  resnlts  liehind  them,  save  extreme  mutual 
ex-'iHp.  rat ion.  One  is  reminded  of  the  old  school- 
gaiim  of  1 reneh  and  Englisli,  where  a great  expen- 
diture ot  force  in  tugging  at  the  opposite  ends  of 
a ro[,*>  lias  for  chief  result  a marked  rise  of  tempera- 
ture, win  re  ill  tact,  as  in  an  ill -constructed 
nnu'liiiie,  energy  is  converted  mainly  into  heat. 

The  evil  of  a jierinanent  antagonism  between 
men  eng.ige.l  in  one  and  the  same  branch  of 
j.rodm  tion  or  distribution,  has  induced  a number 
of  em|.lovers  to  try  whether  by  modifying  the 


established  method  of  remuneration  by  wages 
only,  they  could  bring  about  a better  state  of 
things.  The  bulk  of  these  experiments  have 
been  made  on  the  Continent,  and,  though  not 
without  examples  of  failure,  they  present,  on  the 
whole,  a very  decided  and  very  encouraging 
success.  This  being  so,  the  close  connexion 
which  links  together  the  industries  of  neighbour- 
ing countries  makes  it  incumbent  on  English 
employers  to  bestow  vigilant  attention  on  a matter 
of  such  importance  as  a considerable  continental 
movement  towards  a reform  in  the  mode  of  re- 
munerating labour. 

While,  however,  I feel  that  the  nature  of  my 
subject  is  its  own  best  justification,  I am  perfectly 
aware  that  one  who,  like  myself,  is  no  employer 
of  labour,  and,  consequently,  has  no  profits  to 
divide,  may,  when  he  urges  such  division  upon 
those  who  have,  be  damagingly  compared  to  a 
certain  hearer  of  a charity  sermon,  who,  ac- 
cording to  Sidney  Smith,  found  his  generous 
emotions  so  stirred  by  the  eloquence  of  the 
preacher,  that  he  put  his  hands  into  his  neigh- 
bour’s pockets,  and  was  thus  enabled  to  place  a most 
liberal  contribution  in  the  plate.  In  order  to  avoid 
the  point  of  this  dangerous  comparison,  I shall, 
without  professing  an  impartiality  which  I do  not 
feel,  endeavour,  as  far  as  possible,  to  set  out  the 
facts  on  which  I rely,  in  the  statements,  often  in 
the  actual  words,  of  employers  describing  the  re- 
sults of  experiments  which  they  have  themselves 
made.  By  placing  before  you  their  statements  in 
the  most  authentic  and  least  warped  form  at  my 
command,  I hope  in  some  measure  to  make  up  for 
my  own  lack  of  business  knowledge  and  business 
experience. 

The  mode  of  remunerating  labour  which  is  now 
to  engage  our  attention  consists  in  assigning  to 
the  employed,  over  and  above  their  wages  paid  at 
the  ordinary  market  rate,  a part  of  the  net  profits 
realized  by  the  concern  for  which  they  work.  The 
system  is  known  in  France  as  “ participation 
aux  benefices,’’  i.e.,  participation  in  profits.  I 
shall,  for  shortness’s  sake,  designate  it  in  this  paper 
simply  as  “ participation.” 

The  economic  basis  on  which  the  method  rests 
may  be  thus  stated  : — The  profits  realised  by  an 
industrial  establishment  must  largely  depend  on 
the  degree  of  vigour  and  vigilance  with  which  the 
hands  in  its  employ  perform  their  work.  Economy 
of  time,  and  avoidance  of  needless  consumption  of 
raw  materials  and  destruction  of  tools  and 
machinery,  will  lead  to  higher  profits  than  can 
accrue  where  dawdling,  waste  of  materials,  and 
recklessness  in  handling  implements  and  gear  are 
the  order  of  the  day.  Now,  the  established  prac- 
tice of  the  workshop  shows  that,  under  the  system 
of  payment  by  wages  alone,  it  is  not  expected  that 
this  zealously  active  type  of  work  will  be  given 
voluntarily.  Watchers  and  overlookers  are  placed 
there,  in  order  to  extort,  by  the  fear  of  dismissal, 
whatever  quantity  and  quality  of  work  is  obtain- 
able by  an  appeal  to  such  feelings. 

Work  thus  reluctantly  yielded  will,  manifestly,  be 
inferior  at  all  points  to  that  given  voluntarily. 
It  will  therefore  be  dear  work,  and  tend  to  shorten 
profits,  which  will  be  further  preyed  upon  by  the 
wages  of  the  overlookers  employed  in  exacting  it, 
in  other  words,  by[the  “ costs  of  superintendence” 
which  it  entails.  The  expectation  of  those  who 
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introduced  participation  was  that,  under  that 
system,  work  of  the  most  zealous  kind  would  he 
spontaneously  given,  when  once  the  workmen  had 
become  fully  alive  to  the  fact  that  their  more 
efficient  efforts  woidd  directly  benefit  themselves. 
Thus  better,  and  therefore  cheaper,  work  would  be 
obtained,  and  the  costs  of  supervision  be  propor- 
tionately reduced.  It  is  in  the  additional  profits  to 
be  realized  by  these  stimulated  efforts,  and  in  the 
economy  in  superintendence  which  they  render 
possible,  that  participation  finds  the  fund  which  it 
promises  to  divide.  The  employer  is,  therefore, 
not  called  upon  to  forego  any  portion  of  the  profits 
which  would,  under  a non-participating  system, 
have  accrued  to  him. 

In  regard  to  the  manner  in  which  the  work- 
men’s share  in  profits  is  made  available  by  them, 
there  exist  among  participating  houses  very  wide 
differences  of  practice ; indeed,  these  differences 
afford  a convenient  means  of  classifying  such 
houses.  They  fall  into  three  categories  : — 

1.  Those  which  p»ay  over  the  workmen’s  share 
in  an  annual  ready-money  bonus. 

2.  Those  which  retain  that  share  for  an  assigned 
period,  in  order  ultimately  to  apply  it,  together 
with  its  accumulated  interest,  for  the  workmen’s 
benefit. 

3.  Those  which  annually  distribute  a portion  of 
the  workmen’s  share,  and  invest  the  remainder. 

I propose  to  take  one  establishment  out  of  each 
group  as  a type-specimen.  It  will  be  readily 
understood  that  limits  of  time  will  compel  mo  to 
describe  their  organization  only  in  the  most 
general  terms. 

In  regard  to  the  sources  from  which  my  state- 
ments of  fact  will  be  drawn,  I can  here  only  nauie 
summarily  the  chief.  These  are: — (1)  A German 
work,  published  in  1878,  by  Professor  Bohmert, 
of  Dresden,  under  the  title  “Die  Gewinnbetheili- 
gung,”*  or  “Division  of  Profits.”  (2)  The  peri- 
odicalof  a French  society,  formed  in  1879, 
for  facilitating  the  practical  study  of  participa- 
tion, and  (3)  the  work  of  M.  Fougerousse,  “ Patrons 
etOuvriers  de  Paris, “Masters  andMenin  Paris,” 
published  in  1880. 

Quitting  preliminaries,  I begin  with  the  group 
of  houses  which  hand  over  the  workmen’s  entire 
share  of  profits  in  annual  ready-money  bonuses.  I 
take  as  type-specimen  the  establishment  of  M. 
Bord,  pianoforte  maker,  64,  rue  des  Poissonniers, 
Paris.  Participation  has  existed  in  that  house 
since  ISGo,  on  the  following  basis  : — At  each  annual 
settlement,  interest  at  10  per  cent,  on  the  capital 
invested  in  the  business  is  deducted  and  handed 
over  to  its  proprietor,  M.  Bord.  The  remaining 
net  profits  are  then  divided  into  two  parts,  res- 
pectively proportional,  the  one  to  the  interest 
already  allotted  to  capital,  the  other  to  the  whole 
amount  which  has  been  paid  during  the  year  in 
wages  at  the  current  market  rate.  The  former 
part  is  added  to  M.  Bord’s  receipts;  the  latter  is 
divided  among  all  such  workmen  as  have  been 
employed  by  the  house  for  not  less  than  six  months 
of  the  year  in  question.  The  individual  distribu- 
tion takes  place  in  bonuses  proportional  to  the  yearly 
sums  respectively  earned  by  each  workman  in  wages. 
These  dividends  to  labour  are  handed  over  with- 
out any  limitation  or  condition  whatever.  The 

• Leipzig,  Brockhau-s.  + Paris,  Chaix.  t Paris,  Chaix. 


number  of  employes  was,  on  January  1,  1878,  6 
clerks,  395  men,  and  27  boys.  The  sums  thus  paid 
during  the  last  three  years  were,  I am  informed  by' 
M.  Bord,  in  1878,  £3,784;  in  1879,  £2,874;  and 
in  1880,  £3,548.  They  represent,  respectively,  15 
per  cent.,  12  per  cent.,  and  16  per  cent,  on  the 
men’s  yearly  earnings  in  wages.  The  entire 
amount  paid  over,  exclusively  out  of  jjrofits,  since 
the  introduction  of  participation  in  1865,  is 
£39,300.  M.  Bord  considers  the  effect  of  the 
system,  in  attaching  the  workmen  to  the  house, 
and  its  influence  on  their  relations  towards  their 
employer,  to  be  extremely  satisfactory.  In  J une, 
1869,  he  ascertained  that  about  one-half  of  his 
workmen  had  invested  their  dividends  for  that 
year,  and  that  about  a quarter  had  employed  them 
in  clearing  off  debts,  and  in  purchasing  clothes  and 
furniture.  A dozen  or  so  only  had  dissipated  a 
part  of  their  dividends. 

The  number  of  houses  which  adopt  M.  Bord’s 
system  of  immediate  cash  distribution  is  very  small. 
I pass  to  a larger  group,  organized  on  a very 
different  plan.  The  example  selected  is  a leading 
Parisian  Insurance  Company,  the  Compagnie 
d’ Assurances  Generales,  87,  rue  de  Eichelieu. 

In  this  company,  whose  staff  of  officials,  clerks, 
and  other  employes  numbers  about  250  persons, 
participation  is  now'  of  thirty  years’  standing.  It 
is  fixed  at  5 percent,  on  the  profits  of  the  company, 
and  allotted  in  proportion  to  the  individual  salaries 
earned,  which  are  at  least  on  a level  with  those 
obtainable  in  non-participating  companies  of  the 
same  kind.  The  essential  feature  of  the  sy'stem 
, here  in  force  is  that  no  part  of  an  employes  share 
j in  profits  is  paid  over  to  him  in  ready  money.  The 
I sums  to  which  he  becomes  yearly  entitled  are 
i placed  in  a deposit-account  opened  in  his  name, 

; w'here  they  accumulate  at  4 per  cent,  compound 
interest.  Only  on  the  completion  of  25  years  of 
work  in  the  house,  or  of  65  years  of  age,  can  the 
beneficiary  claim  the  liquidation  of  his  account. 
The  following  alternatives  are  then  at  his  choice  : — 
He  may  purchase  a life-annuity  in  the  company’s 
office,  with  reversion  to  his  widow  or  some  other 
person  to  be  approved  by  the  Board  of  Directors ; 
or  he  may  invest  in  French  Government  or  railway 
securities,  in  which  case  the  stock  certificates  will 
be  retained  by  the  company  until  his  death,  in 
order  to  be  subsequently  handed  over  to  the  per- 
sons whom  he  may  designate  by  will  as  his  heirs. 
He  cannot  claim  the  payment  of  his  account  in 
ready  money,  the  Board  of  Directors  being  sole 
judges  of  the  exceptional  circumstances  under 
which  they  may  consent  to  such  payment,  and  not 
bound  to  assign  any  reason  for  their  decision. 

M.  Alfred  d^e  Courcy,  to  whom  the  Compagnie 
d’ Assurances  Generales,  of  which  he  is  the  manag- 
ing director,  owes  this  particular  form  of  long- 
deferred,  indeed,  one  may  say,  of  testamentarily 
transmitted,  participation,  has  publicly  advo- 
cated it  with  great  eloquence  and  ability.  He 
insists  on  the  relatively  large  sums  which  it 
has  accumulated,  in  comparatively  short  spaces  of 
time,  for  employes  of  the  company.  Thus  he 
specifies  a simple  bookkeeper,  in  whose  name  £480 
stood  to  the  good  after  fourteen  years  of  work,  a 
sub-cashier  with  more  than  £800  after  25  years, 
and  a superior  official  with  £2,600  at  the  end  of  a 
similar  period.  The  results  to  the  company  itself 
are  des'cribed  in  the  following  passage,  which  I 
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trriTislatc  at  second  hand,  from  the  German  version 
r.f  th»'  ori^'nal  uiven  by  Biihmert:  — 

‘•'n,.  1 1 v.  l i^h  unites  the  company  and  itsemploycs 

: , .;r-l  a po<-uliar  strength.  Formerly,  notices  of 
'■■■I:  V.rr--  very  numerous.  Among  the  young 
T ■ ,v'.  . ■ t i-:. . . levity,  and  infirmity  of  purpose  were 
, t),,  (tf  tiiis.  On  the  occurrence  of  the 

' ; I they  became  intractable,  and  with- 

ib.  vv.  • ' rk'  't  It.  gli gently,  while  they  were  looking 
a,  .■  :..r  r pust.  In  the  case  of  the  more  prac- 

il  1 - .1  I p- ri.  uoed  emphyis,  personal  interest  was 

• ' ^:v.  motive.  Xew  insurance  companies  were 

. • \i;-t  nee,  the  foimders  of  which  naturally 
* r iM  ..jtle  who  were  not  novices,  and  possessed 
■ ' : . iutance  with  our  business.  Where  were 

} m.  n to  1-c  found,  unless  in  the  staffs  of  the  old 
ii  :■  n. . companie.'^  V We,  therefore,  frequently  had 
( V j , .f  j/t'v  carried  off  by  the  promise  of  a higher 
p.  ij.  r- tion.  in  order  that  they  might  make  use  else- 
wb.  n of  tlie  knowledge  acquired  with  us,  so  that  we 
...  ■ ily  fiu-ui.dicdtheweaponsfor  a competition  directed 
. ^ ■ : -t  our.-M-lves.  To  this  disorder,  and  this  withdrawal 
I 1 >.  '-/.  which  threatened  to  injure  our  organization, 

• i.  d p sit- account  has  put  an  end.  It  is  so  highly 
V '.it  i,  tb;it  the  sacrifice  of  the  benefits  of  participation 
''  i-  a momentary  advantage  is  not  readily  made.  It 

. ri  ii'b  !<  .'1  even  the  young  people  more  steady  and 
, '-Mtiou'-.  The  faithful  empJoyU,  too,  have  become 
p;  .r.  b-irdworking,  not  merely  because  they  know  that 
t?i.  y liav<-  a joint  interest  in  the  sixccess  of  the  business, 
i ,t  } -use  it  i.s  an  advantage  for  them  that  the  number 
r{  -h.- -tati  .sliouid  not  be  increased.  At  the  time  of 

h.  :vy  pi-o.'^.sure  of  business  they  are,  therefore,  willing 
■ . n-l-  iiblo  tlieir  activity,  and,  if  necessary,  to  stay 
(M  r-l;'.;i,r:  at  tlic  office.  Their  ovm  interest  is  the  best 
g Kir;.pt-  < for  tlieir  zeal.  The  limitation  of  the  number 

f •#/.  , to  Avhat  is  adequate,  and  no  more,  is  an  im- 
r rt  t ..urcc  of  saving  to  the  company.” 

■M.  dt;  Courcy  is  so  high  an  authority  on  all 
matters  e..niiccted  with  participation  that  I desired, 
f'  ; tli(  purjioses  of  this  Paper,  to  ascertain  his 
1;!<  * '.iovv  on  the  subject.  I accordingly  asked 

i. Ti  1 to  tell  mo  whether  his  opinion,  both  of  the 

I oil  . i:  -jf  jp'irticiiiation  itself,  and  of  the  system 

< i ;•  1.  rr.  ! po-;sos.sion,  remained  as  favourable  as  at 

ti:  • ..t  tlie  jmblication  of  Professor Bohmert’s 
wo;  a.  in  Ills  reply,  dated  November  G,  1880,  M. 
d • " u'  y w iitos  us  follows  : — 

'f'.  ;.r.  .'it  opinion  i.s  more  favourable  than  ever, 
i •'  r . prinripleof  jiurticipation,  and  in  particular 
■ ' \ III  of  d.  fcrrcd  jios.session.  The  institution 

i I.'  s li.i-i  thirty  y-  urs  of  experience,  that  is  to  say, 
'■  ' \ ’V  lire  .-.  I S.  Ikicli  year,  hy  augmenting  the 

o'  o!  tin-  rw/.iAe/r',  makes  him  feel  more  strongly 
- 1.  :.  ;.  g->  of  tlie  deferred  participation.  Each 

I.  ■ I b-  . ompuny  uj)])reei:itcs  better  wdiat  it  gains 
in  rcf.irn  for  llie.se  sacrifices.  My  general 
! ' j'l  til.  f llien;  aro  no  tboronglily  satisfactory 

• I ■ tr  -n;  ;:'  t;.  .ns  exf.cjq  tho.se  which  arc  satisfac- 

• ! . to  ’ .th  tbr  ]i;irfi's  ffincemcd.  Exixericnce  has 

ti-  i o ii-  institution  from  each  of  these  points  of 

• • • b i e.xcf  llf-nt  for  the  and  excellent  for 

’ p'lnv." 

Tfo  gr-  i*  iiKijorify  of  p.'irticip.uting  houses  have 
or.  1 licit)  . r the  entire  imineditite  distribution 

• t j.r.-t.t  jir.oetisi  d by  M.  Bord,  iior  the  extremely 

t>  ] ''Htpon.-nient  of  benclit.s  advocated  by 
-M.  de  Conr.y.  Tln-y  liavo  adopted  a mixed 
.V*  I . 1 y com  ( .ling  to  the  workman  immediate 
I ' ■ i'  '1  of  fi  ]'urt  of  hi.s  sliare  in  profits,  and 
in-..  ?;r  g t|i.‘  roiii.'iindcr  for  his  future  benefit. 

< 'f  t!  • p-t  hlishment.s  wliicli  have  taken  this 
' -.ro.  I l.-rf  example  the  great  railway 


printing,  publishing,  and  bookselling  house  of 
M.  A.  Chaix,  20,  rue  Bergere,  Paris,  who  is  at 
once  the  “Bradshaw”  and  the  “ Eight  Hon.  W.  • 

H.  Smith”  of  France,  and  who  employs  about  ; 

600  persons  of  both  sexes.  Participation  dates 
from  1872,  and  extends  to  all  well-conducted 
hands  who  can  show  three  years  of  continuous  ' 
presence  in  the  house.  The  share  assigned  ta 
them  is  separately  fixed  each  year,  but  has  hitherto- 
been  15  per  cent,  on  the  net  profits.  The  sum 
allotted  to  each  participant,  which  is  proportional 
to  his  or  her  annual  earning  in  wages,  is  divided 
into  three  equal  parts.  One  of  these  is  handed  | 
over  on  the  spot  in  cash ; a second,  though 
regarded  as  the  property  of  the  recipient,  remains 
in  the  custody  of  the  house,  in  order  to  aid  in  sup- 
porting its  provident  society  ; the  remaining  part  i 
is  likewise  placed  to  the  credit  of  the  beneficiary, 
but  only  comes  into  his  possession  at  the  age  of  ’ 
sixty,  or  after  twenty  years  of  uninterrupted  v ork 
for  the  house. 

Inregard  to  theultimatedisposal  of  the  secondand.  | 

third  parts,  regulations  subsist  similar  to  those  in 
force  in  the  Compagnie  d’ Assurances  Generales. 

The  total  amount  allotted  by  M.  Chaix  out  of 
profits  to  his  participants,  from  1872  to  1880,  is 
£14,409,  which  represents  an  annual  average  of 
7^  per  cent,  on  the  wages  of  the  beneficiaries.  Only 
one-third  of  this  average,  i.e.,  2^-  per  cent,  on  wages 
was,  however,  as  has  been  already  explained, 
yearly  distributed  in  ready  money.  In  regard  to 
the  general  results  of  participation  in  this  house, 
we  have  the  testimony  of  M.  Chaix  himself,  in  the  ; 
addresses  which  he  has  delivered  to  his  participants 
at  each  of  the  seven  yearly  distributions  which  have 
as  yet  taken  place. 

I will  translate  a few  extracts  from  these,  which 
speak  for  themselves.  ! 

At  the  second  participation,  on  April  5,  1874, 

M.  Chaix  said — 

“ I have  ascertained  with  satisfaction  that  the  intro- 
duction of  participation  has,  as  I hoped  it  would  do,  j 
developed  the  zeal  of  those  interested  in  it ; each  one  ; 
takes  more  interest  in  the  work  assigned  to  him,  and  i 
executes  it  better  and  more  expeditiously.”*  ' 

On  March  28,  1875,  he  spoke  as  folloAvs  : — 

“ If  there  he  a spectacle  which  should  satisfy  the  i 
friends  of  social  peace,  it  is  assuredly  that  presented  by 
the  industrial  family  of  this  establishment,  when,  at  the  i' 
completion  of  the  year’s  work,  it  is  gathered  together  i 
in  order  to  learn  the  results  of  its  own  allotted  share  in  j 
the  profits  realised.  No  institution  is,  indeed,  better  | 
adapted  to  draw  close  the  bonds  which  unite  you  to  the  || 
house,  and  to  inspire  you  with  confidence  in  the  future,  1 
than  the  participation  which  has  enabled  me  to  constitute 
for  your  benefit,  not  only  certain  immediate  advantages,  j 
hut  also  an  economized  capital,  which  has,  for  some  ! 
among  you,  already  reached  important  dimensions.  ”f 

The  address  of  April  13,  1879,  contains  the 
following  passage  : — 

“In  what  concerns  the  execution  of  work  in  the  I 
workshops  and  in  the  ofiices,  I find  around  me  such  an 
amoxmt  of  willing  zeal,  that  I g’ive  the  Tnain  credit  for 
this  excellent  state  of  things  to  participation,  and  con- 
gratulate myself  more  and  more  on  having  set  that 
principle  working  in  the  house. 


" Comptes  Rendus  des  Assemblies  Ginirales  Amiuelles.  Paris> 
Chaix,  1880,  p.  33. 
t Ib.,  pp.  39  and  40, 
t lb.,  p.  78. 
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The  three  categories,  of  each  of  which  an 
example  has  now  been  given,  include  all  houses 
practising  what  has  been  termed  simple  participa- 
tion, i.e.,  that  under  which  the  participants  are 
allowed  no  voice  in  the  administration  of  the  con- 
cern for  which  they  work,  and  o^vn  no  part  of  the 
capital  embarked  in  it.  There  are,  however,  a few 
houses  which  admit  their  workpeople  to  part- 
ownership  in  capital,  and  to  a share  in  administra- 
tive control.  These  establishments  are  specially 
interesting,  not  only  on  account  of  their  individual 
importance,  but  because  their  organization  may  be 
regarded  as  marking  the  point  of  transition  from 
simple  participation,  where  the  master  retains  ex- 
clusive possession  of  capital  and  control  over 
direction,  to  co-operative  production,  where  the 
entire  capital  belongs  to  the  associated  workmen, 
and  the  business-direction  is  in  the  hands  of  a 
manager  or  committee  acting  under  their  au- 
thority. Each  of  the  small  group  of  houses 
occupying  this  intermediate  position  is  well 
worth}^  of  special  study,  but  where,  as  this 
evening,  but  one  of  them  can  be  described, 
the  Maison  Leclaire,  at  Paris,  is  incontestably 
entitled  to  be  selected  as  the  representative  of 
the  group.  It  is  a house-painting  and  decorating 
establishment,  11,  rue  Saint-Georges,  and  em- 
ploys at  present  upwards  of  one  thousand  work- 
men. Its  founder,  born  in  1801,  the  son  of  a poor 
village  shoemaker,  and  apprenticed  in  1818  to  a 
Parisian  house-painter,  had,  by  1834,  already  at- 
tained a position  of  distinction  and  assured  success 
as  an  employer  of  labour  in  that  branch.  From 
1842  onwards,  he  practised  participation  in  profits, 
beginning  with  his  steadiest  and  best-conducted 
workmen,  and  gradually  extending  the  system 
among  the  others.  In  18.33,  Leclaire  established, 
for  his  workpeople,  a “ Mutual  Aid  Society,”  to  be 
supported  exclusively  out  of  the  profits  of  his 
house.  This  society  which,  until  I860,  only  per- 
formed the  functions  of  an  ordinary  sick-club, 
undertook  thenceforth  to  supply  retiring  life- 
pensions  to  its  members  on  their  superannuation 
from  active  work.  In  1864,  the  same  society  was, 
by  formal  and  irrevocable  deed,  constituted  sleep- 
ing partner  in  the  house,  and  owner  of  a consider- 
able portion  of  its  capital.  Five  years  later,  in 
1869,  Leclaire  took  the  final  step  of  transforming 
his  establishment  into  a permanent  industrial 
Foundation,  the  net  profits  of  which,  after  deduc- 
tion of  o per  cent,  interest  on  capital,  were  to  be 
annually  disposed  of  in  the  follo\ving  proportions  ; 
— One  - fourth  was  to  go  to  the  two  managing 
partners,  who  were  at  first  to  be  M.  Leclaire 
himself  and  his  associate,  M.  Defournaux.  One 
half  was  to  be  distributed  in  ready  - money 
dividends  to  labour,  and  the  remaining  quarter  to 
be  handed  over  to  the  Provident  Society  for  its 
sickness  and  pension  fund.  The  business-direction 
of  the  house,  /.r.,  its  actual  executive,  was  to 
remain  exclusively  in  the  hands  of  the  two 
managing  partners  for  the  time  being.  To  the 
full  merubers  of  the  Foundation  were,  however, 
reserved  very  considerable  powers,  to  be  exercis2d 
by  them  through  two  committees,  one  for  the 
“ House,”  the  other  for  the  “ Society,”  on  both 
of  which  labour  would  have  a predominant  repre- 
sentation. These  two  bodies,  with  their  electing 
constituencies,  were  to  choose  the  managing 
jjartners  and  foremen,  admit  new  members,  expel 


grave  misdemeanants,  administer  the  funds  of  the 
“ Society,”  and  see  that  the  share  of  profits 
annually  due  to  it  from  the  “House”  was  fully 
paid  over. 

Leclaire  did  not  long  survive  the  definitive  in- 
corporation of  his  house.  He  died  in  1872,  and 
in  1875  death  removed  his  successor,  M.  Hefour- 
naux.  The  present  heads  of  the  establishment  are- 
MM.  Redouly  et  Marquot,  the  latter  of  whom  was 
private  secretary  to  Leclaire.  M.  Charles  Robert, 
conseiller  d'etat  under  the  Empire,  who  from  his 
boyhood  was  strongly  attached  to  the  founder, 
succeeded  him  as  President  of  the  Mutual  Aid 
Society,  and,  though  now  charged,  as  managing 
director  of  a great  Parisian  Insurance  Company, 
rUnion,  with  engrossing  administrative  work  of 
his  own,  has  never  ceased  to  be  the  staunch  and 
untiring  friend  and  counsellor  of  the  Maison 
Leclaire  ; advocating  its  central  principle  with  a 
ready  pen,  and  standing  forth,  with  eloquent 
tongue  and  cultured  utterance,  as  its  mouthpiece- 
on  every  occasion  of  corporate  weal  or  woe, 
whether  to  cheer  on  its  members  with  the  good 
news  of  contiimed  and  increasing  prosperity,  or  to 
pronounce  in  their  name,  as  they  crowded  in 
hundreds  around  him,  words  of  final  leave- 
taking  at  the  open  graves  of  Leclaire  and  Defour- 
naux. 

The  material  successes  achieved  by  the  house 
during  the  last  ten  years  have  been  little  short  of 
marvellous.  The  sum  paid  each  year  in  wages  has 
increased  during  that  period  from  £16,257  to 
£34,715;  the  sum  annually  paid  in  labour- 
divddends  out  of  profits  has  risen  during  the  same- 
period  from  £2,331  to  £6,400.  In  other  words, 
the  yearly  payments  in  wages  are  now  double,  and 
the  workmen’s  ready-money  receipts  out  of  profits- 
nearly  treble,  what  they  were  ten  years  ago. 
Each  individual  participant  received,  at  the  dis- 
tribution made  last  summer,  more  than  18  per. 
cent,  on  his  year’s  wages. 

Independently  of  these  annual  immediate  ad- 
vantages, the  Mutual  Aid  Society  assures  to  each, 
of  its  members,  besides  all  the  benefits  of  an 
ordinary  Friendly  Society,  a life-pension  of  £40> 
per  annum  from  his  fiftieth  year  of  age  and 
twentieth  year  of  work  in  the  house,  half  of 
w'hich  is  continued  to  his  widow  for  her  life.  It 
further  pays  over  an  additional  £40  in  cash  at  his 
death  to  his  survivors,  and,  if  he  is  disabled  or 
killed  while  on  actual  duty,  pensions  him  off  with 
the  full  life  annuity  of  £40,  or  his  widow  with  a 
half-pension  of  £20,  and  that  however  short  may 
have  been  his  period  of  service  in  the  house.  The 
purely  economic  results  of  participation  in  the 
Maison  Leclaire  may  be  summed  up  by  saying 
that  the  total  of  payments  out  of  profits  to  the  par- 
ticipating workmen,  since  1842,  whether  made  in 
ready  money  or  to  the  account  of  the  Mutual  Aid 
Society,  has  nov/  reached  the  sum  of  £94,700. 

I wish  the  time  at  my  command  permitted  me- 
to  describe,  even  in  the  briefest  terms,  the  higL 
educational  and  moral  benefits  flowing  from 
the  administrative  and  social  institutions  whicli 
Leclaire  grouped  around  the  central  principle  of 
his  Foundation.  I abstain,  however,  with  the  less 
reluctance,  inasmuch  as  a somewhat  full  account 
of  these  institutions  is  to  be  found  in  the 
Nineteenth  Century  for  September,  1880. 

The  principle  of  participation,  organized  under  a 
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variety  (jf  dillerent  fonus  adapted  to  differing 
Hidu-tri  il  cunditions,  has  been  applied  with  success 
to  almost  every  class  of  undertaking,  productive, 
distributive.  <,r  j)urely  administrative.  In  order  to 
giv.,-  an  idea  how  large  is  the  extent  of  ground 
Tovered  by  these  a])i)licatious,  I will  refer,  very 
suinmaril>\  to  a few  leading  categories. 

In  ae-riculture,  undertakings  on  a participatory 
},:i-is  are  being  successfully  carried  on  by  Herr 
Von  d huni  n in  INIecklenburg,  by  Herr  Neumann 
in  hast  rrus.sia,  and  by  Baron  Zytphen-Adeler  in 
t;.e  I)anisl)  island,  Zealand. 

In  ].rodueiion  on  a considerable  scale,  I may 
eite  the  j.aiier-mills  of  M.  Laroche- Joubert,  at 
Ange.uh' me,  which  employ  1,500  workmen;  the 
Alaisoii  I.eelaire,  with  its  1,000  or  1,100  painters 
and  <1.  corators ; and  the  cotton-mills  of  Steinheil 
et  ('om]>Ngnie,  at  Rothau,  in  Alsace,  which  give 
. Miplovim  nt  to  some  GOO  men. 

( )f  j)roductive  establishments  working  on  a 
.‘.mailer  .“eale,  a consincuously  successful  example 
is  the  linn  Billon  et  Isaac,  at  Geneva,  which 
nianufaeturcs  jiarts  of  the  mechanism  of  musical- 
boxes,  and  employs  about  100  workmen. 

Tiider  distribution,  a leading  house  is  the 
Aliiga/in  “ au  bon  iuarch4  ” at  Paris,  property  of 
Alatlamc  Veuve  Boucicaut,  a huge  establishment 
for  the  sale  of  manufactured  articles  of  all  kinds, 
whi<;h  allots  a share  in  profits  to  about  300  out  of 
the  l.^^oo  persons  whom  it  employs.  There  are, 
es|)ecia11y  in  Paris,  very  many  smaller  participat- 
ing establisl'inents,  in  different  branches  of  distribu- 
tion, which  it  is  needless  to  refer  to  by  name  here. 
In  order,  however,  not  to  pass  over  the  purely 
a'lministrative  undertakings,  I may  instance  the 
bajik  of  Venies  et  Compagnie  at  Paris,  and  a whole 
grou]>  of  insurance  companies  in  the  French  metro- 
ji.ilis,  including,  beside  the  Compagnie  d’Assur- 
anecs  Gem'rales  already  referred  to  at  some  length 
;i.  this  paper,  I’Urbaine,  I’Aigle  et  le  Soleil,  la 
Fram  e,  la  Xationale,  andl’Union. 

d’lie  whole  number  of  establishment  now  at  work 
oil  the  rontinent  upon  a participatory  basis,  does 
not  adisiit  of  exact  determination,  but  is  certainly 
;iot  less  than  one  hundred. 

I liave  as  yet  mentioned  cases  of  successful  par- 
ti' ijiation  only,  and  an  earlier  reference  may  have 
been  expected  to  th((  abortive  attempts  which 
li.'ive  oeeiued  oil  the  Continent  side  by  side  with 
the  j.rf'Sj.'Tous  exjierimcnts  described  above.  In 
jpiirf  ieiilar,  I may  bo  fairly  asked  to  explain  why 
I have  s.aiil  notliing  about  consfucuous  English 
< xp'  rimentM,  which  have  ended  in  the  abandon- 
ment of  the  system.  Now,  assuredly,  it  has  been 
from  no  desire  to  blink  discussion  of  the  English 
/ -a.se H that  I have  abstained  from  entering  upon 
them  l.ere.  On  the  contrary,  I think  that  instances 
of  failure  an'  often  jirccisoly  those  which  best 
deserve  .and  reward  a searching  discussion. 

In  i.rder,  howeviT,  that  sucli  a discussion  may 
take  pl.ae--  to  any  good  purpose,  it  is  an  obviously 
esM-nt lal  ju-eliminaiy  that  the  facts  on  which  the 
lailure  turned  he  jmblicly  accessible,  in  detailed 
st.aten'ents  of  reeognisc'd  authenticity.  In  regard 
to  the  unsuecessful  English  exjieriraents,  this 
('-mlition  has  not  been  satisfied.  The  circum- 
stances which  brought  about  the  abandonment  of 
the  atl4'm])t  have  formed  the  subject  of  no  detailed 
ami  authoritative  public  statement.  As  far,  in- 
dec<l,  as  concerns  one  of  the  most  important  and 


best  known  unsuccessful  English  experiments, 
that  made  from  I860  to  1874  in  the  collieries  of 
Messrs.  Briggs,  at  Wliitwood,  I have  reason  to 
believe  that  a statement  as  to  the  causes  of  the 
failure  is  likely  before  long  to  be  forthcoming, 
under  the  authority  of  Mr.  Henry  Currer  Briggs. 
At  present,  however,  the  basis  for  a decisive  dis- 
cussion of  the  abandoned  English  attempts  is 
non-existent.  With  regard  to  the  continental 
break-downs,  we  are,  thanks  to  Bohmert's  re- 
search, in  abetter  position  for  forming  a judgment. 
Lack  of  time  alone  prevents  my  entering  here  on 
these  cases,  in  respect  to  many  of  which  the 
failure  can  be  decisively  traced  to  causes  ex- 
traneous to  the  principle  of  participation. 

I have  now,  far  more  fragmentarily,  indeed,  than 
I could  have  wished,  described  the  main  features 
of  participation  as  practised  on  the  Continent.  It 
remains  to  say  a few  words  on  the  system  itself, 
and  on  its  applicability  to  English  circumstances. 
The  theory  on  which  it  is  based — a theory  abun- 
dantly verified  by  experience — is  that,  by  directly 
interesting  workmen  in  the  fruits  of  enterprise, 
better  and  more  economical  labour  will  be  obtained, 
and  thus  a source  of  additional  profits  opened. 
These  surplus  profits  might,  indeed,  without  in- 
justice, be  allotted  wholly  to  the  workmen  whose 
stimulated  efforts  produced  them.  In  practice, 
however,  a share  goes  to  the  employer,  who,  if  he 
so  pleases,  may,  by  investing  it  in  a reserve  fund, 
protect  himself  against  losses  in  bad  years.  It  is 
thus  clear  that  participating  workmen  do,  in  an 
indirect  but  perfectly  real  way,  share  losses  as  well 
as  profits  with  their  employers.  This  is  often 
denied  by  opponents  of  the  system  ; it  is,  therefore, 
important  that  the  fact  should  be  explicitly  asserted 
and  made  good. 

In  regard  to  the  final  disposal  of  the  workman’s 
share  in  profits,  it  will  not  have  escaped  notice  how 
all  but  diametrically  opposed  to  each  other  are  M. 
Bord’s  system  of  annual  cash  distribution  and  M. 
de  Oourcy’s  method  of  long-deferred  possession.  On 
the  merits  of  these  rival  systems  an  eager  discussion 
took  place  before  the  Societe  d’Economie  Sociale, 
at  Paris,  in  April  last.*  A question  on  which  two 
such  authorities  as  M.  Fougerousse  and  M.  de 
Courcy  are  not  agreed,  and  which  a majority  of 
houses  has  rather  compromised  than  decided,  leaves 
even  inexperience  free  to  utter  its  opinion.  I may, 
therefore,  venture  to  say  that  the  system  of  im- 
mediate cash  distribution  seems  to  me  alone  con- 
sistent with  the  economical  theory  on  which 
participation  rests.  The  workman’s  share  of 
profits  is  earned  by  his  own  more  efficient  labour, 
and,  from  the  moment  of  its  definitive  realization 
and  ascertainment,  becomes  rightfully  his.  It  can, 
therefore,  be  temporarily  withheld  from  him  on 
one  ground  only,  that,  in  his  own  interest,  and  in 
that  of  the  community,  he  ought  to  be  debarred 
from  the  free  disposal  of  his  own  earnings. 

I cannot  believe  that,  among  the  steady  and 
energetic  class  of  workmen,  with  whom  alone  par- 
ticipatory experiments  should,  at  least  at  first,  be 
attempted,  there  is  any  necessity  for  such  arbitrary 
restrictions.  The  greatest  pains  should  undoubtedly 
be  taken  to  bring  forcibly  before  them,  at  the  time 
of  the  annual  division  of  profits,  the  extreme  im- 


* “ Bulletin  de  la  Socidt^  Internationale  d’Ecoaomie  Sociale.” 
Paris,  2,  Rue  Perrault,  1880.  Tome  vii.,  pp.  145-186. 
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portance  of  systematic  and  persevering  investment. 
But  the  final  decision  ought,  I think,  to  be  left  to 
those  who  can  probably  decide  better  what  is  for 
their  own  interest  than  other  people  can  settle  it 
for  them.  As  far  as  English  workmen  are  con- 
cerned, there  can  be  little  doubt  that  the  strong 
feeling  of  independence  which  the  influence  of 
trade  societies  has  fostered  among  them,  would 
make  the  compulsory  detention  of  sums  actually 
I earned  extremely  unwelcome,  even  if  it  did  not,  as 
' I think  it  very  possibly  might,  render  such  deten- 
tion impracticable. 

Participation,  successfully  practised  under  what- 
I ever  form,  confers,  as  has  been  seen,  signal  advan 
j tages  on  both  the  parties  directly  concerned  in  it. 

To  the  employer  it  gives  increased  security  and 
j industrial  peace.  For  the  thrifty  workman  it  ac- 
j cumulates,  not  by  the  hand  of  charity,  but  as  the 
result  of  his  own  heartier  efforts,  an  economized 
capital,  which  he  may  employ  in  making  his  old 
days  easy  and  independent,  or,  better  still,  trans- 
mit, in  part  at  least,  to  his  children.  Further, 
what  is  of  even  higher  significance,  it  brings  to  the 
workman  an  enhanced  feeling  of  respect  for  him- 
self and  for  his  fellows,  based  on  the  fact  that  he 
and  they  have  become,  in  a very  real  sense, 
partners  in  the  house  for  which  they  toil. 

It  would  be  an  oversight  if  I omitted  to  point 
out  here  the  advantage  which  the  public  too,  in  its 
capacity  of  consumer,  derives  from  the  system 
before  us.  Participation  encourages  excellence  of 
workmanship,  and  combats  every  form  of  trade 
dishonesty  with  singularly  efiicacious  vigour.  The 
very  intensity  of  the  complaints  so  constantly  made 
of  the  procrastinating,  scamped,  ungenuine  work 
performed  under  existing  industrial  arrangements, 
is  a measure  of  the  beneflts  to  the  consumer  to  be 
looked  for  from  a system  under  which  these  evils 
are,  on  mere  considerations  of  self-interest  if  on  no 
higher  ground,  sternly  discountenanced  by  the 
workmen  themselves. 

I have  now  only  to  ask,  in  conclusion,  whether 
there  is  any  valid  reason  why  a system  which  has 
proved  so  fruitful  in  good  results  on  the  Continent 
may  not  be  hopefully  re-introduced  into  this 
country  ? In  order  to  answer  this  question,  we 
have  only  to  take  two  preliminary  steps ; to  set 
out  the  economic  conditions  under  which  a par- 
ticipatory success  is  attainable,  and  to  examine 
whether  those  conditions  can,  or  can  not,  be  satisfied 
in  England. 

In  order  that  participation  may  be  advan- 
tageously introduced  in  any  particular  branch  of 
industry,  the  workmen  must  have  it  in  their  power, 
by  more  efficacious  labour,  to  increase  the  quantity, 
improve  the  quality,  or  diminish  the  cost  price, 
of  the  staple  of  production  in  that  branch.  The 
extent  to  which  these  results  are  attainable — the 
purchase  which  manual  labour  can  thus  exert  upon 
production — must  necessarily  be  different  in  dif- 
ferent industries.  Much  will  depend  on  whether 
the  materials  employed  are  cheap  or  costly,  and  on 
w'hether  machinery  plays  a subordinate  or  a pre 
dominant  part  in  the  production.  The  degree  in 
which  costs  of  labour- superintendence  admit  of 
being  reduced,  is  also  an  important  element  of  the 
question.  A promising  field  is,  therefore,  mani- 
festly presented  by  such  industries  as  house-paint- 
ing, papering,  glazing,  plumbing,  &c.,  in  which 
manual  labour  plays  the  predominant  part,  and 
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individual  superintendence  is  well-nigh  impractic- 
able, and  where  no  one  will  have  the  hardihood  to 
assert  that  the  workmanship  is  already  of  so 
zealously  active  a type  that  its  excellence  is  un- 
susceptible of  further  improvement.  Much  the 
same  may  be  said  of  agricffiture.  In  coal-mining, 
as  I am  assured  by  the  most  competent  witnesses, 
there  occurs  a huge  waste  of  materials,  due  solely  to 
the  fact  that  the  colliers  have  no  interest  in  pre- 
venting it.  Even  in  machine-dominated  industries, 
the  vigilant  attention  with  which  a really  zealous 
operative  superintends  the  instruments  under  his 
charge  has  a surprising  influence  on  the  final 
result.  Mr.  Kenward,  the  very  able  manager  of 
the  lighthouse  department  of  Messrs.  Chance’s 
glass-works,  near  Birmingham,  where  the  pre- 
valence of  piece-work  supplies  a direct  gauge  of 
the  results  attained  by  individual  effort,  assured 
me  that,  in  such  an  apparently  routine  occupation 
as  superintending  a machine  punching  holes  in  a 
metal  plate,  a tiioroughly  active  workman  could 
realize  a surplus  wage  three  times  as  great  as  that 
obtained  under  identical  conditions  by  a less 
strenuous,  but  not  less  skilful  or  less  capable,  col- 
league. At  a meeting  in  Birmingham,  attended 
by  representative  artizans,  it  was  asserted  without 
contradiction,  by  an  exceptionally  well-informed 
man,  that  “an  enormous  preventible  waste  oc- 
curred in  every  trade  m the  town.” 

It  would  appear,  from  the  above  considerations, 
that  there  is  no  lack  of  scope  for  participatory 
successes  in  many  branches  of  English  industry. 
The  question  may,  however,  be  raised — Can  our 
workmen  be  brought  to  recognize  the  benefits  of 
participation,  and  put  forth  the  sustained  and 
intelligent  efforts  which  can  alone  ensure  the 
successful  working  of  that  system  ? 

On  this  issue  the  rapid  spread  among  the  work- 
ing class  of  education,  and  of  the  feeling  of  mutual 
confidence  which  all  genuine  education  fosters, 
may  well  relieve  us  of  serious  hesitation.  No  one 
who  has  marked  the  eager  interest  which  men  of 
that  class  now  take  in  social  questions ; or  who, 
like  myself,  has  seen  hundreds  of  colliers  in  regular 
attendance  at  a course  of  systematic  lectures  on 
Political  Economy,  delivered  week  by  week  for 
three  months  on  end,  by  a popular,  but  none  the 
less  thoroughgoing,  exponent  of  that  subject,* 
can  entertain  a doubt  that  participation  in  profits, 
if  once  clearly  set  before  the  working  classes  of 
this  country,  will  soon  be  thoroughly  understood 
and  ajjpreciated  by  them.  My  own  very  decided 
conviction  is,  that  participation  has  a great  future 
before  it  in  this  country ; and  I am  strongly  con- 
firmed in  that  view  by  the  opinion  of  the  leading 
French  exponent  of  the  system.  Writing  to  me  on 
Nov.  8,  1880,  M.  Charles  Eobert  expressed  himself 
in  words  which  I translate  as  follows  : — 

‘ ‘ Wherever  there  exist  in  combination  industrial 


• Mr.  W.  M.  Moorsom,  of  Trinity  College,  Cambridge,  delivered, 
in  the  autumn  of  1880,  a course  of  12  weekly  lectures  on  Political 
Economy,  to  audiences  consistii^  chiefly  of  pitmen,  at  five  centres 
in  the  Newcastle  coal  district.  The  lectures  were  organized  under 
the  University  of  Durham  extension  scheme  ; and  at  one  exclu- 
sively mining  centre  alone,  400  tickets  for  the  entne  course  were 
sold  in  advance.  “No  public  speaker,”  writes  Mr.  Pringle,  of 
Barrington  CoUiery,  Northumberland,  “ever  took  away  from  our 
remote  county  so  large  a share  of  good  wishes  and  heartfelt 

Satitude.  nor  left  behind  him  such  a popular  name  as  Mr. 

oorsom.” — See  The  Common  Good,  Jan.  15,  18S1,  p.  239.  Pub- 
lished at  282,  Strand,  London.] 
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• Mir, . to  bo  looked  for  than  in  England,  the 
TV  ,>l  1' r.-iual  independence. 
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and  of  combined 
M-ic  laud  of  "free  and  fruitful  activity, 
s are  accustomed  to  mass  their  individual 
> M i-vc  as  models  to  every  student  of  the 
;:iftico  of  association?  The  admirable 
i ,1  on  your  side  of  the  Channel  by  Co- 
>o.  i.'tics  of  Distribution,  the  magnificent 
■ : iifTit  of  your  Friendly  Societies,  the  formidable 
f '.  oiir  'I'radcs’  Unions,  prove  to  demonstration 
ji  -!  !Tid  wilhvell  knowhow  to  make  participation  in 
. |,i  o>|,  r within  her  borders.  English  advocates  of 
, b . ;n\vill  assuredly  obtain  a favourable  hearing,  as 
■ , ii  iu>l  rial  chiefs  as  from  workmen,  and  I make 
, If. Of  that  we  in  France  shall  soon  be  called 
• . i^iristcr  their  successes,  and  profit  by  their 


]>,  f .?•<'  sitting  down,  I desire  to  make  a practical 
siiLT-  stion  to  which  I attach  considerable  import- 
aii,-,'.  It  is  manifest  that  before  participation  can 
]„•  > xfi  nsively  tried  in  this  country  with  good 
] r,  ."pfcts  of  success,  the  results  attained  on  the 
('.•ntinont  must  first  have  been  adequately  studied 
both  by  English  employers  and  by  English  work- 
men. Xow,  what  are  the  means  as  yet  provided 
f, ir  ].ur<;uing  this  study?  In  the  spring  of  1879, 
;i  -,.(  i.  ly  composed  of  employers  engaged  in  in- 
dustry or  commerce  w’as  established  at  Paris,  having 
f.  ,r  it>  sole  object  to  facilitate  the  practical  study 

< f ]>:irlieipation  in  profits.  This  society  has  already 
j.iiblidied  in  its  periodical  Bulletin  the  regulations 
ef  the  most  important  participating  houses,  and 
h:is  rubied  in  its  library  a mass  of  unpublished 
rules  in  force  in  the  less  conspicuous  establishments. 
It  is  now  bringing  out  in  a French  translation, 
will)  (I;.-  author’s  latest  additions,  the  work  of 
P'  l.i  i.  rf,  which  is  a real  mine  of  trustworthy 
inf -riiiiil if)u,  ])jirticidarly  as  to  results  obtained  in 

< b ! i!.  Ill y.  Plearly,  therefore,  an  inquirer  who 
wi  - 1 ( make  a practical  study  of  the  subject 
ii.iiy  ,b  f ive  the  greatest  assistance  from  the 
I :.  !..  b e.-i.-ty.  TI(!  finds  abundant  matter  in  its 

and,  should  ho  desire  further  in- 
j. .mi  ll i,  11  (.11  jioiiits  of  detail,  has  only  to  place 
hi!ii--  li'  in  coTiimunication,  through  its  officers, 
with  f!.c  lica'ls  of  houses  tibroad  whose  systems 
li<  m ly  (1,  sire  tr>  investigate.  But  these  facilities 
.arc  ;is  y,  f r(  strieted  to  students  possessing  a good 
ko'.wh  of  h'rcnch,  and  a not  inconsiderable 
sf"  1.  (i!  leisure.  Tn  order  that  they  may  be 
(Ibctiv.’y  thrown  open  to  all  classes  in  this 
« "iM.t;y,  iiicans  must  be  taken  for  publishing, 
in  ] ! lin  readable  Ihiglish,  and  at  a low  price,  the 
m,.-t  , s<iitiil  facts  which  litive  l)een  ascertained 
by  <• ' Ilf  iucnt.al  rcsc.arch.  The  work  might  well  be 
un.i- rt ii!,cn  by  a sjiecial  society,  which  should 
end.  iv.-ur  to  f.icilitate  in  Ihigland  the  practical 
-tndy  < \ p.ii ( icijiation,  whose  objects  and  whose 
P’k  h 'mM,  in  fact,  be  identical  with  those  of 
?h.'  I I ’ ll,  h society.  Such  an  association  Avould 
• liss.  uiiu.ou  tniTwortliy  printed  information,  pro- 
’'J'.t  . th.'  P uling  of  papers,  the  delivery  of 
I'.'  ir.s,  ill,.  hoMing  of  discussions,  and  gene- 
i dly  s.  . k.  by  ( v(  ry  available  means,  to  spread 
-eiiud  knowh  dge  '.n  tlm  subject  Avitli  Avhich  its 
■’p>  ratioUH  were  coueerned.  It  AA’ould  also  seiwe 
;.s  .1  ]...r.,l  of  uiiioii  and  mutual  support  betAveen 
•^ui  h l .ng'pli  liouscB  as  gave  an  actual  trial  to 
] .iriieij.ai-.on,  .aiel  l.etwcen  all  person.^  intorested  in 


the  progress  and  development  of  that  principle.  A 
very  important  feature  of  its  work  would  obAuously 
be  the  maintenance  of  close  and  cordial  relations 
with  the  French  society,  and  with  the  heads  of  the 
movement  in  other  parts  of  the  Continent. 

In  order  roughly  to  gauge  the  amount  of  sup- 
port likely  to  be  forthcoming  for  a scheme  of  this 
kind,  I should  be  very  pleased  to  receive,  at  Trinity 
College,  Cambridge,  the  names  and  addresses  of 
any  persons,  whether  occupied  or  not  in  industrial 
or  commercial  pursuits,  who,  Avere  such  a society 
to  be  called  into  existence,  would  be  disposed  to 
join  it. 


DISCUSSION. 

Mr.  Wolstencroft  felt  sure  that  the  scheme  might  he 
applied  Avith  success  to  many  industries,  hut  that  in 
others,  piece-work  would  he  superior.  He  gave  seA'cral 
instances  where  double  the  amount  of  work  was  done 
with  the  same  number  of  hands  on  piece-work,  and  at 
much  less  expense  to  the  employer.  He  did  not  think 
the  system  of  participation  would  be  applicable  to 
colheries.  There  the  workings  Avere  let  out  in  drifts  to 
a man,  who  was  paid  so  much  a ton  for  all  the  coal 
which  came  out  of  the  drift.  He  was  not  paid  for  the 
dirt,  but  only  for  the  amount  of  coal  raised,  and  a 
higher  price  for  that  raised  in  good  condition.  In 
Oldham  the  co-operative  system  Avas  commenced,  and 
was  found  to  answer  very  Avell,  one  mill  paying  a 
dividend  of  25  per  cent.  ; but,  in  consequence,  there 
was  a rush  of  capital  into  this  industry,  and  20  large 
mills  were  built  at  one  time,  some  containing  about  a 
quarter  of  a million  spindles,  and  then  the  market 
became  glutted.  Participation  might  readilj'-  be  a.pplied 
to  warehouses  where  the  work  could  not  be  placed  on 
the  piece-work  footing ; but  generally  he  maintained 
that  it  was  best  to  pay  men  by  results. 

Mr.  Lloyd  Jones  suggested  that  it  would  be  better 
not  to  discuss  the  disputed  question  of  piece-work  or 
day-work.  Before  dealing  with  the  question,  he 
wished  to  correct  the  Chairman’s  statement,  that  the 
trades  unionists  of  the  country  were  adverse  to 
proposals  for  a participation  of  labour  and  profit.  He 
Avas  not  aware  that  such  was  the  case,  and  he  had 
perhaps  as  large  an  experience  of  trade  unionists  as  any 
man  in  the  country.  He  knew  all  the  leaders  in  every 
branch  of  industry  where  trade  unionism  existed,  and 
he  did  not  know  a single  case  of  personal  hostility  to 
such  a scheme.  He  knew  that  Mr.  Briggs  had  not 
succeeded  with  it,  and  no  doubt  that  gentleman  had 
many  grievances,  which  he  would  make  knoAvn  when, 
he  published  his  statement ; but  there  was  quite  another 
side  to  the  question,  wMch  it  would  be  time  enough 
to  deal  with  when  Mr.  Briggs  had  published  his. 
statement.  Nothing  could  be  more  interesting  than 
such  a subject  as  that  now  brought  forward,  if 
for  no  other  reason  than  that  it  was  absolutely 
impossible  that  the  present  industrial  system  of  this 
country  could  go  on.  He  joined  trades  unionism  53 
years  ago,  and  had  been  in  intimate  connection  with 
members  of  various  trades  unions  from  that  day  to  this, 
and  he  was  more  satisfied  than  ever  that  the  system  on 
which  business  was  now  conducted  would  absolutely 
break  down  unless  interests  which  were  antagonistic 
could  be  reconciled.  The  partnership  spoken  of  would 
answer  where  you  got  a man  of  large  intelligence  and 
benevolence,  who  undertook  to  do  the  work  in  which  he 
called  his  workmen  to  assist  him,  and  where  the  work- 
men were  absolutely  satisfied  as  to  the  intentions  of  the 
man  who  called  on  them  to  co-operate  Avith  him,  but  I 
there  was  nothing  more  certain  than  that  where 
.suspicion  of  the  employer  by  the  employed  came  in,  the 
whole  thing  would  break  down.  He  did  not  agree  with 
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the  reader  of  the  paper  where  he  spoke  of  the  break 
down  of  the  attempts  at  co-operative  production  in  this 
country. 

Mr.  Taylor  said  he  did  not  speak  on  co-operative  pro- 
diuction.  His  remarks  were  exclusively  limited  to 
industrial  partnership. 

Mr.  Jones  said  he  had  alluded  to  Mr.  Briggs’  scheme, 
which  consisted  simply  of  a bonus  given  by  the  vote  of  the 
shareholders  at  their  half-yearly  meetings,  the  work- 
people being  entirely  at  the  control  of  the  shareholders. 
The  shareholders  voted  according  to  what  they  thought 
it  was  right  to  give,  and  the  workpeople  found  themselves 
graduaUy  cut  off  until  their  bonus  entirely  disappeared. 
He  would  say  further,  that  the  workpeople  felt  all  along 
that  a portion  of  the  design  of  that  experiment  was  to 
draw  them  away  from  the  trades  unions  to  which  they 
belonged.  Now,  there  were  a number  of  gentlemen 
present  who  were  engaged  in  the  work  of  distributive 
co-operation,  and  the  workmen  connected  with  that  had 
in  their  hands  what  they  called  the  organisation  of  the 
custom  of  the  country.  The  business  they  were  doing 
was,  perhaps,  £14,000,000  or  £15,000,000  a year.  They 
had,  therefore,  in  their  hands  the  orders  from  all  people 
belonging  to  these  various  stores,  and,  having  those 
orders,  they  could  regulate  production  precisely  as  it 
suited  their  purpose.  Instead  of  manufacturing  specu- 
latively, as  most  manufacturing  was  canaed  out,  and  at 
a very  serious  loss  occasionally,  they  manufactured 
in  reference  to  the  custom  which  they  had  organ- 
ised. Thus  the  demand  came  before  the  supply, 
and  the  fatal  point  in  the  present  system,  where 
you  overdid  the  supply  of  any  given  article,  and 
therefore  reduced  its  market  vahao,  and  ruined  profits, 
as  had  been  the  case  in  the  coal  industry,  was  avoided, 
In  this  way  they  produced  a scientific  relationship 
between  the  supply  and  the  demand.  The  co-operators 
had  established  a place,  not  referred  to  in  the  paper,  at 
Leicester,  called  the  Leicester  Boot  and  Shoe  Works. 
Sometimes  they  did  not  make  heavy  profits,  because 
they  foolishly  competed  with  the  outside  market,  when 
there  was  no  absolute  necessity  to  do  so.  Here  there  was 
no  speculation,  and  no  fear  of  loss  which  they  did  not 
wilfully  bring  upon  themselves,  and  the  demand  and 
supply  was  brought  into  a kind  of  harmony,  which 
prevented  the  bankruptcy  and  ruin  so  common  in  trade. 
He  believed  that  if  employers  would  put  tliemselves 
into  friendly  relationships  with  their  employds,  they 
would  hit  upon  some  plan  of  running  side  by  side 
without  injuring  each  other,  and  bring  out  of  the 
industry  of  the  coimtry  fair  wages  for  one,  and  fair 
profits  for  the  other. 

Mr.  Sillar  said  it  ought  not  to  require  many  words 
to  satisfy  anyone  of  the  advantages  of  the  participation 
of  labour.  It  was  proverbial  that  carelessness  was 
common.  He  used  the  word  in  no  offensive  sense, 
but  simply  as  the  absence  of  care.  Anything  which 
could  identify  the  interests  of  the  labourer  with  his 
labour  was  certain  to  result  in  good.  If,  therefore,  it 
was  very  good  to  allow  labourers  a little  participation 
in  the  profits,  it  woidd  be  better  to  allow  them  to  have 
more,  and  best  of  all,  if  such  a thing  could  be  arranged, 
that  their  interest  in  it  should  be  entire.  The  chief 
difficulty  that  appeared  to  crop  up,  was  that  there 
were  three  kinds  of  labour  ; constructive  labour, 
destructive  labour,  and  distributive  labour,  and  it 
was  a very  difficult  thing  indeed  to  say  what  pro- 
portion of  the  profits  of  destructive  labour  should  fall 
to  the  labourer.  The  result  of  labour,  until  it  was 
ascertained,  was  an  unknown  quantity,  and  in  that 
unknown  quantity,  it  was  quite  right  that  the  labourer 
should  participate,  and  have  an  equal  share  of  it  as  a 
remuneration  for  his  contribution  to  bring  it  about. 
But,  unfortunately,  the  labourer  could  not  wait  for  the 
har%'est : he  generally  lived  from  hand  to  mouth,  and, 
therefore,  he  sold  his  day’s  labour  at  the  market  rate, 
and  the  market  rate  was  the  estimate  which  .somebody 


else  formed  of  what  the  result  was  likely  to  be.  Wherever 
the  result  was  likely  to  be  very  prosperous,  a man  would 
willingly  pay  double  for  the  labour.  If  therefore,  the 
reader  of  the  paper,  instead  of  saying  the  labourer  was 
to  share  in  the  profits  of  industry,  said  he  should  share 
in  the  results  of  the  industry,  it  would  present  the  ques- 
tion in  a very  different  aspect.  There  were  very  few 
labourers  indeed  who  were  prepared  to  stake  their 
daily  bread  on  the  results  of  their  industry.  In  fact,, 
in  these  days,  we  had  too  many  instances  where  com- 
bined industry  was  most  disastrous.  If  the  wages  were 
not  equitable,  the  man  ought  to  get  more ; but  the- 
capitalist  would  only  pay  the  market  rate,  which 
fluctuated  like  the  market  rate  of  anything  else.  In 
England,  we  had  instances  of  that  sort  of  co-operation 
on  a large  scale.  One  instance  was  the  old  East  India 
Company,  where,  originally,  the  dividends  of  the 
shareholders  were  limited  to  10  per  cent.,  and,  con- 
sequently, they  had  no  other  field  for  disposing  of  their 
sui’plus  profits  than  in  raising  the  wages  of  their  em- 
ployes. These  were  raised  to  such  a grand  sum  that  they 
commanded  the  very  finest  industry  and  talent  of  Great 
Britain.,  The  system,  as  carried  on  at  the  Iiidia- 
house,  closely  resembled  that  described  in  France.  Part 
was  paid  in  the  shape  of  wages,  and  part  in  the  shape 
of  bonus  or  retiring  allowances.  It  would  be  a grand 
thing  for  every  laboui’er  if  he  wei’e  entitled  to  a retiring 
pension  at  a certain  age  ; but  very  few  would  like  to- 
trust  their  employers  with  such  an  amount  for  30  years  ; 
and  he  certainly  should  prefer  to  get  it  in  cash,  and  to- 
put  it  in  some  insurance  office,  in  which  he  had  more 
confidence. 

Mr.  Ganney  agreed  with  Mr.  Lloyd  Jones  that  the 
industrial  system  of  the  country  must  be  changed.  As 
one  of  the  Society  of  Arts  reporters  at  the  Paris  Exhibi- 
tion, he  had  some  opportunities  of  observing’  from  dif- 
ferent standpoints  the  position  of  labour  on  the  Continent 
as  compared  with  England ; and  he  had  spent  some 
years  in  America.  He  had  noticed  there  that  employers 
w'ould  cheerfully  pay  dollars  a day  and  succeed,  where 
an  English  employer  would  scarcely  pay  shillings  and 
fail.  The  fardt  lay  very  much  in  this,  that  there  were 
not  sufficient  competent  employers ; the  men  who 
directed  the  lai’ge  industries  of  the  country  in  many 
cases  not  being  practically  acquainted  with  the  business 
they  carried  on.  In  old  days,  the  men  who  built  up  the 
trade  of  England  were  actual  workers,  but  now  he  knew 
a series  of  trades  which  were  being  positively  annihilated 
by  foreign  competition,  for  instance,  the  English  clock 
and  watch  trade,  in  which  men  now  made  money  by 
putting  the  London  trade-mark  on  foreign  articles. 
That  was  a state  of  matters  for  which  he  long  worked 
to  find  a remedy,  and  he  trusted  that  the  direction  in 
which  the  reader  of  the  paper  was  working,  viz.,  the 
practical  co-operation  of  the  workmen  with  competent 
employers,  would  lead  to  a solution  of  the  difficulty. 
He  had  made  attempts  to  introduce  the  co-operative- 
system,  both  in  London  and  in  Coventry,  but  in 
neither  case  had  they  been  successful,  on  account 
of  the  inability  of  the  workmen  to  find  sufficient 
capital  when  trade  was  in  full  swing.  If  they  could 
only  get  large  capitalists  to  induce  practical  workmen 
to  take  an  interest  in  their  business,  many  trades  which 
were  now  languishing  on  account  of  the  antagonism 
between  the  capitalist  and  labouring  classes,  would 
revive,  and  increase  to  an  extent  which  few  could 
conceive. 

Mr.  Chapman  regretted  that  the  reader  of  the  paper 
had  not  called  attention  to  the  speech  of  the  Emperor  of 
Germany,  which  appeared  in  that  day’s  papers,',  n 
which  he  alluded  to  the  scheme  brought  forward  by 
Prince  Bismarck  for  improving  the  condition  of  the 
proletariat.  That  scheme,  as  published  in  the  Spectator 
for  January  5th,  consisted  in  making  assurance  against 
accidents  compulsory  in  some  branches  of  labour,  half 
the  premium  to  be  paid  by  the  employer,  and  where  the 
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wap’c.s  wore  below  a certain  amount,  two-thirds  of  the 
n-mainder  to  come  out  of  the  poor-rate.  The  fund  thus 
niised  would  ]irovide  sick  allowance  up  to  two-thirds  of 
the  waees,  with  a pro\'ision  for  the  widow  and  children. 
It  wa.s  also  intended,  he  understood,  to  carry  the  scheme 
.‘.till  further.  The  failure  of  Messrs.  Briggs’  experiment 
had  Wn  rcfem  d to,  but  what  wasthe  cause  of  thefailure  ? 
'^n»e  j)rotit,  the  second  year  of  the  experiment,  was 
1^30. OuO.  but  when  the  price  of  coal  was  considerably 
raisenl.  ami  the  ])rofits  grew  to  £60,000,  they  did  not 
like  dividing  it  amongst  their  workpeople,  and  that 
wiiti  tlie  anise  of  the  failure.  There  were  many 
e.xaiu])lcs  of  the  success  of  this  system  in  England, 
.-ind  he  was  sorry  he  had  not  the  materials  with  him  to 
<luiUe  till m. 

Mr.  H.  Solly  desired  to  express  his  most  earnest 
‘^vinpathy  with  the  movement,  which  was  evidently 
growing!  for  promoting  this  participation  in  profits,  and 
ilid  not  think  they  need  be  at  all  discouraged  by  the 
failure  of  one  or  two  attempts  in  this  direction  some 
vi-ars  ago.  One  had  just  been  referred  to  by  Mr. 
Chapman,  and  they  knew  how  many  failures  the 
<-o-oj)crativo  movement  suffered  before  it  attained  its 
present  success.  It  had  almost  entirely  died  out  before 
tho  Rochdale  Pioneers  began  their  wonderfully  successful 
« ntcr])risc.  There  was  hardly  any  social,  industrial,  or 
]>olitical  movement  which  had  not  to  encounter  failure 
at  the  out.sct ; and  it  was  only  in  that  way  that  experi- 

< ncc  was  gained  which  led  to  ultimate  success.  Mr. 
Chapman,  however,  was  in  error  as  to  the  cause  of 
tlie  failure  of  ^Messrs.  Briggs’  experiment.  He  knew 
31r.  Currer  Briggs  very  well;  and  he  was  one  of 
the  last  employers  who  would  grudge  his  workmen 
a share  in  tho  profits  of  the  business.  If  he  had  been 
CTCT  so  grudging,  he  would  be  the  last  man  to  be  so 
wlun  ho  saw'  beneficial  results  accruing  to  the  firm 
from  tho  ]>articipation.  The  real  cause  of  the  failure 
was  the  relation,  or  supposed  relation,  of  the  firm 
:ind  the  employies  to  the  trades  union.  He  would  not 
go  into  that,  but  he  did  not  consider  the  men  were  to 
t>lam<-  at  all  in  the  matter.  Mr.  Briggs  himself  deeply 
r»  gn  ttod  tho  cause,  and  probably  if  it  had  rested  with 
liim  the  difiiculty  would  have  been  got  over.  The  same 
with  I ’mx.  I load,  and  Co.,  of  Middlesborough.  Jeremiah 
n<  ;id  tlircw  his  whole  heart  and  soul  into  the  matter,  and 
as  f.ar  ;is  tho  jirofits  went,  it  wmrked  well.  As  regards 
tho  R-mfioial  results  of  this  system,  he  had  recently 

iiifoniutl  that  the  manager  of  the  stationery 
iloji.artm*  nt  in  one  of  tho  largest  firms  in  the  metropolis 
liad  s.avrd  his  om])loycrs  nearly  .£800  a year  through  the 
intriKluotioii  of  tlio  system.  This  was  simply  because 
h<-  fob  it  to  his  interest  to  make  every  effort  to  prevent 
wasfr-.  W'lioii  lie  mont ioiicd this  fa(;t  on  aformer  occasion, 
-•momploy.  r s.aid  that  tho  man  must  have  been  shamefully 
m gloof  ing  his  duty  not  to  have  made  this  saving  pre- 
\iously:  but  oven  granted  that  it  W'cre  so,  you  must 
d>  .'d  witli  taots  as  you  find  them.  If  you  found  a 
• • rtain  .‘•ysfini  would  induce  men  to  be  more  careful, 
atid  inon  .ISO  tlif‘  jirofits  of  their  employers,  and  another 
Would  not,  it  was  only  common  sense  to  use  the  one 
and  not  the  other.  This  had  been  proved  to  be 
tho  o;is4-,  for  whoH'  this  system  was  carried  out,  the 
‘..iving  was  immon.se.  One  objection  often  brought 
a^rain-t  it  w;is,  that  while  the  w'orkmcn  were  willing 
^ noiigh  to  sharo  tho  ])rofits  iji  a good  year,  they  would 
not  liko  t<)  sharo  th(>  lo.sser  in  a bad  year.  His  answer 
wa.s  thi**,  wliioh  miglit  not  bo  correct,  but  he  had 
alw.'iysfi  lt  if  to  !.<•  hufficioTit,  that  tho  bonus  should  be 

< ah'ulafi  d,  isaking  iillowanoo  for  tho  losses  of  bad  years. 
Ho  did  not  imagine  thoro  would  bo  any  difficulty 
in  making  .a  o.ilculation  of  that  character.  He 
» ntirriy  ' nd'.r.Hf  d the  remarks  which  had  been  made, 
that  Hoino  fhango  in  our  industrial  system  wms 
inovitahlo.  Tho  fr.adc  of  this  country  was  undoubtedly 
in  n very  w-rmus  ('ondition  ; every  now  and  then  the  re- 
l»ort.s  from  consuls  al)road  stated  that  in  this  and  that 
i^trucuJar  trade  wo  were  being  superseded,  sometimes 


by  continental  firms,  but  chiefly  by  Americans.  He 
was  informed  by  a relative  of  his,  who  was  in  business 
in  New  York,  that  a mining  engineer  in  England  told 
him  that  his  men  always  preferred  American  tools.  And 
in  illustration  of  that  they  found  intelligent  men,  who 
had  worked  in  America,  telling  them  that  there  was  far 
more  co-operation  between  employers  and  workmen 
there  than  in  this  country.  He  need  not  go  into  the 
causes  of  that,  but  the  effect  was  undoubted.  The  work 
was  carried  out  in  consequence  in  a way  in  which  it  never 
could  be  where  the  employer  and  workmen  were  not  on 
friendly  terms.  Then,  again,  the  question  of  the  patent- 
laws  came  in,  but  that  was  beside  the  present  subject. 
He  was  thoroughly  convinced  that,  although  tho  bonus 
system  acted  chiefly  upon  the  pocket,  it  was  also,  to  a 
large  extent,  a moral  question  as  well ; and  there  it 
appeared  to  him  that  the  lesson  to  be  drawn  from 
Leclaire’s  life  and  character  w'as  of  incalculable  im- 
portance. He  was  thankful  to  know  that  his  example 
was  being  held  up,  not  only  by  Mr.  Taylor  and  the 
Chairman,  but  by  a lady  friend  of  his  now  present.  Miss 
Hart,  who  had  brought  it  before  workmen’s  clubs.  If 
they  could  succeed  in  introducing  a more  brotherly 
spirit  into  the  relation  of  employers  and  workmen,  and 
get  masters  and  men  to  have  that  true  sympathy  with 
one  another  which  must  lie  at  the  foundation  of  all 
success,  this  bonus  system  would  come  in  and  work  well. 
It  never  would  be  broken  down,  if  there  were  only  the 
same  brotherly  spirit  as  prevailed  in  Leclaire’s  establish- 
ment. 

Mr.  Nuttall  understood  Mr.  Taylor  to  suggest  that 
under  this  system,  new  profits  might  be  created  which 
w'ere  now  lost ; he  did  not  ask  that  the  workmen  should 
be  given  anything  which  the  employer  now  had  himself, 
but  that  the  workmen  should  be  induced  to  produce 
new  profits,  and  have  a share  of  it.  If  that  were 
what  he  meant,  he  did  not  see  how  any  capitalist 
could  object,  but  he  would  be  glad  to  induce  his 
workmen  to  produce  more  and  waste  less,  and  work  on 
more  friendly  terms  with  him  than  hitherto.  They  would 
probably  live  to  see  this  system  take  root  in  England, 
but  it  had  not  done  so  yet,  for  which,  many  reasons  no 
doubt  could  be  given.  The  principal  reason  he  believed 
was,  because  the  tendency  of  the  age  was  that  more 
capital  per  head  was  likely  to  be  employed  in  aU  trades 
than  in  previous  years.  In  the  cottetn  trade  it  now  cost 
the  employer  £200  per  man,  and  in  the  engineering  and 
iron  trade  about  the  same.  Now,  it  took  a working 
man  a good  many  years  to  save  that  capital.  When  a 
shoemaker  worked  for  himself  in  the  old  days,  and 
could  carry  his  kit  with  him  round  the  country,  it  was 
easy  for  him  to  work  on  his  own  account,  and  keep  the 
profits  for  himself,  or  to  join  with  others,  but  it  was  not 
so  now.  There  were  large  workshops  in  that  trade,  as 
in  every  other,  and  the  amount  of  capital  required 
per  man  was  much  greater  than  formerly,  and 
this  must  be  the  tendency  in  all  trades,  because 
machinery  would  have  to  do  the  work  which 
manual  labour  had  hitherto  done  ; therefore  it 
would  be  more  difficult  in  the  future  for  the  workmen 
themselves  to  become  the  owners  of  the  works  in  which 
they  were  employed  ; and  he  felt  very  strongly  indeed 
that  whatever  they  might  desire,  the  end  woifid  be  that 
the  public  themselves  would  ultimately  supply  the 
capital,  employ  the  workpeople,  and  share  the  profits. 
He  did  not  agree  with  many  of  their  friends,  who 
thought  the  workmen  would  ultimately  become  the 
owners  of  their  own  works  ; nor  did  he  even  think  it 
desirable  that  that  should  be  so,  because  the  tendency 
of  the  workman  was  the  same  as  the  tendency  of  the 
employer ; he  would  make  all  he  possibly  could  out  of 
the  customer.  He  would  sell  his  shoes  or  his  cloth  as 
dear  as  he  could,  and  think  he  was  doing  right,  as  the 
capitalist  did  now ; and  not  only  that,  but  he  would 
pay  the  least  possible  wages.  The  workman  himself, 
where  he  was  not  actually  employing  himself, 
but  had  to  employ  others,  would  pay  the  lowest  possible 
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wages.  He  had  seen  this  actuaUy  done  times  out  of 
mimber.  He  had  seen  the  workmen  in  Oldham  —where 
I 20,000  workmen  were  shareholders  in  joint-stock 
I cotton  mills— in  one  mill  where  they  were  employed, 
I urge  that  it  was  not  only  right,  but  that  it  would  pay 
I to  give  the  workmen  an  interest  in  their  work ; and  he 
had  seen  the  same  workmen  as  shareholders  holding  £o 
or  .£100,  invested  in  the  concern,  urge  that  it  was  not 
right,  and  that  it  would  not  pay,  to  give  other  workmen 
a share  in  the  profits.  These  were  practical  difficulties. 
No  doubt  in  years  to  come  they  would  see  a consider- 
able improvement,  but  not  in  the  direction  that  some  of 
their  friends  and  well-wishers  reaUy  desired.  He  had 
j seen  it  tried  -with  cotton  buyers,  and  fail,  because 
the  mere  paltry  bonus  of  £1  a week  extra  to  him, 
when  he  was  in  the  receipt  of  £7,  £8,  or  £10  a 
week  wages,  had  no  influence— it  was  too  small. 
Give  him  £5  a week  extra,  and  he  would  neglect  his 
dinner  when  at  Liverpool,  and,  perhaps,  save  one- 
eighth  or  one-sixteenth  of  a penny  per  lb.  in  buying  ; 
and  the  seller  of  yarn  in  Manchester  would  take  the 
same  course.  But  he  had  seen  other  workmen  begrudge 
gi^'ing  an  extra  £5  or  £10  to  men  who  had  acted  in  this 
way,  though  they  might  have  saved  hundreds  of  pounds 
* by  it.  The  middle -class  and  high-class  employers, 
as  a rule,  did  not  do  that  ; and  they,  as  working 
men,  had  to  learn  to  be  more  liberal  in  such  mat- 
ters. If  anything  would  succeed  anywhere,  it  ought 
to  succeed  "in  Oldham,  for  there  every  cotton-mill 
owner  almost  had  risen  from  a workman.  He  knew 
whether,  when  he  was  a workman,  he  could  produce 
more,  and  whether  he  did  or  did  not  waste  his  master’s 
time  and  material ; and  every  workman  knew  that  he 
did  waste  mateiial ; every  trades  imionist  knew  it,  and 
every  employer  knew  it.  The  point  was  how  to  get 
them  to  save  it  and  invest  it.  In  Oldham,  there  were 
25,000  workmen,  who  owned  £4,000,000  of  capital,  aU 
employed  in  the  cotton,  iron,  coal,  or  paper  trades; 
and,  surely,  they  ought  to  give  their  own  work- 
people an  interest  in  their  works,  which  would 
produce  a larger  profit  divisible  among  them  as 
shareholders  ; yet  they  did  not  do  so,  and  it 
could  not  be  said  that  they  were  friendly  to 
the  principle.  The  plan  had  been  tried  in  many 
concerns— in  four  or  five  cotton  mills — with  the 
buyer  of  cotton,  the  seller  of  yarn,  the  engineer, 
the  carder,  and  others,  and  they  had  tried  it  in 
the  iron  trades.  In  an  Oldham  engineering  works, 
where  he  was  director  for  many  years,  and  knew 
all  about  it,  every  workman  was  actually  made 
into  a shareholder  to  induce  him  to  take  an  in- 
terest in  his  work  and  save  material,  but  what  was 
the  practical  result  ? Those  who  were  dissatisfied  with 
their  wages,  combined  with  others  in  the  workshop  or 
out  of  it  to  get  more.  If  they  could  not  get  it  from  the 
immediate  foreman  above  them,  they  then  tried  to 
remove  him.  If  they  could  not  succeed  in  that,  they 
tried  to  get  it  from  the  manager,  and  when  they  could 
not  get  it  from  him,  they  tried  to  remove  the  manager. 
When  they  could  not  remove  him,  they  tried  to  remove 
the  board  of  directors,  and  the  result  was  they  had  to 
be  disfranchised.  Everybody  must  regret  to  see 
that  amongst  the  workmen  themselves,  but  it  was 
no  use  hiding  these  facts.  What  was  wanted, 
was  to  get  the  bulk  of  the  workmen  to  see 
that  it  would  be  to  their  interest  to  save  instead  of 
wasting  ; and  that  there  was  more  pleasure  in  working 
properly  than  in  idling  time  away  during  working 
hours.  He  could  not  see  how  any  working  man  could 
have  any  pleasure  in  idling  time  away,  either  his  owner 
his  employer’s,  but  they  had  got  into  that  habit,  and  he 
did  not  really  see  his  way  yet  to  any  practical  scheme  to 
induce  the  bulk  of  the  workmen  to  become  more  economical 

I of  their  masters’  time,  tools  and  materials.  He  had  tried 
the  principle  in  a colliery.  He  and  a few  friends 
joined  in  a colliery  and  tried  to  make  it  succeed.  They 
gave  the  banksmen  an  interest  in  proportion  to  what 


they  did,  and  it  succeeded  with  them,  but  when 
they  went  down  into  the  pit  and  tried  to  induce  the 
cutters  themselves  to  use  less  powder,  to  be  more 
careful  about  mixing  dirt  with  the  coal,  and  to  keep 
the  water  away  from  the  mine,  and  so  on,  it  was 
impossible  to  induce  the  colliers  to  take  any  interest 
whatever  in  the  master’s  affairs.  He  offered  them  an 
extra  sum  per  ton,  but  still  they  could  not  do  it.  He 
thought  there  was  always  a fear  in  the  mind  of  the 
workmen  that  there  was  something  else  in  view  when 
anything  was  offered  them,  and  the  way  in  which 
they  had  been  treated  necessarily  caused  them  to  have 
those  feelings.  It  would  take  many  years  before 
workmen  would  feel,  as  Mr.  Jones  put  it,  that  they 
were  really  trusting  somebody  deserving  of  being 
trusted.  He  could  not  tell  the  meeting  one  half 
of  what  he  should  like  them  to  understand  on 
this  subject,  but  he  thought  there  were  many 
forms  of  industrial  partnership  and  co-operation  which 
would  succeed  side  by  side  with  each  other.  It  had 
succeeded  in  the  works  of  Messrs.  Platt  Brothers,  of 
Oldham,  the  largest  engineering  works  in  the  world. 
There  there  were  20  or  30  men,  to  whom  they  paid 
£1,000  to  £1,500  per  annum  each,  with  a bonus  in 
addition,  but  they  did  not  allow  the  bonus  to  be  with- 
drawn. It  was  accumulated  with  the  profits  on  it,  year 
after  year,  and  when  they  had  been  in  the  firm  a cer- 
tain number  of  years,  they  were  entitled  to  sell  out.  He 
had  many  companions,  half-a-dozen  of  whom  were  in 
receipt  of  £500,  £600,  or  £800  per  annum,  with  a bonus, 
who  had  been  their  principal  foremen  for  years,  and 
who  did  study  their  employers’  interest  and  their 
own.  But  the  bulk  of  the  workmen  had  no  interest 
in  the  concern  ; only  the  heads  of  departments.  It 
succeeded  at  Accrington,  in  the  machine  works  there, 
and  in  many  other  places  where  heads  of  departments 
only  were  taken  into  account.  He  should  have  been 
glad  if  Mr.  Taylor  had  told  them  where  it  succeeded 
what  proportion  of  capital  per  head  was  employed,  and 
he  should  imagine  that  in  the  house  painters,  watch- 
makers, and  many  of  those  industries,  the  capital  was 
very  small  indeed,  and  that  there  it  would  succeed 
better  than  in  large  concerns. 

Mr.  Benjamin  Jones  said  the  last  speaker  had  gone 
into  a great  number  of  details  to  show  why  the  partici- 
pation of  labour  in  profits  should  succeed,  and  then  why 
it  should  not.  Some  years  ago  he  was  as  thorough 
an  advocate  of  labour  having  a share  of  profits  as 
could  be  found  anywhere  ; probably,  he  was  only  an 
instance  of  a sort  of  ebb  and  flow  of  opinion  which  had 
taken  place  amongst  working  men  generally.  Some 
years  ago,  the  feeling  amongst  himdreds  and  thousands 
of  workmen  was  that  this  participation  was  a good 
thing  ; but  a great  proportion  of  them,  who  had  been 
working  hardest  and  tMnking  most,  got  rather  rich, 
and  then  changed  their  minds,  because  they  got  into 
the  position  of  capitalists.  There  were  concerns  where 
they  gave  labour  a share  ; but  when  they  found  they 
were  getting  rich,  they  thought  they  could  do 
without  the  labourers’  co  operation,  and  stopped 
his  profits.  Then  bad  times  came,  and  profits 
dwindled  away,  and  many  believed  it  was  on  account 
of  what  he  considered  the  unjust  treatment  of  the 
labourer ; and  some  of  those  who,  in  the  high  tide  of 
prosperity,  were  against  a division  of  profits,  were  again 
changing  their  minds,  and  coming  to  believe  that  it 
was  the  right  thing  after  all.  No  one  had  mentioned 
Mr.  Taylor’s  suggestion  to  have  an  association  to 
discuss  this  question,  but  the  discussion  which  had 
already  taken  place  showed  how  useful  it  would  be ; 
and  he  thought  they  could  not  do  better  than  form  such 
an  association,  where  details  could  be  gone  into.  It 
seemed  to  him  an  incontestible  fact,  that  to  give  a man 
an  interest  in  the  profits  must  have  an  infiuence  on  his 
industry.  Take  his  own  case ; he  was  in  service,  in  a 
position,  where  he  thoroughly  enjoyed  the  work  he  had 
to  do,  and  he  would  not  exchange  it  on  any  account. 
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It  mig'ht  be  said  that,  with  such  a position,  no  induce- 
ment "offered  him  would  make  him  more  zealous,  but 
still  he  must  sav  that  when  he  had  made  what  he  con- 
sidered a grood  ‘hit  for  his  employers,  it  rankled  very 
much  in  his  mind  that  it  did  not  add  a 6d.  to  his 
wri-T'-s.  He  considered  it  was  essentially  unfair 
that  cai.ital  should  take  all  profits  which  re- 
sulted fronx  cntei-prise  and  integrity  of  industrious 
l*ib  .urcr>.  As  the  working  classes  of  this  country  in- 
ri  ’.-'d  in  intelligence,  they  would  make  up  their 
mind-  that  they  would  have  a greater  share  in  the 
Iir-xluc»-  of  their'industry,  and  the  question  for  capital- 
iv‘s  W i’ild  be,  woxild  they  have  a grand  battle  between 
their  ctnployis  and  themselves,  or  try  to  devise  some 
such  means  as  Mr.  Taylor  had  suggested,  for  uniting 
th.oir  intcrest.s,  and  sharing  their  profits  with  them. 
It  the  question  was  left  to  the  workmen,  they  would 
devise-  means  by  which  the  capitalists  should  only  be 
allowed  3 or  1 per  cent,  on  his  capital.  Personally,  he 
sliKiild  prefer  such  a solution,  but  it  would  take  a long 
V.  hilc,  and  he  doubted  whether  it  would  be  applicable 
to  all  industries;  and,  in  the  meantime,  he  welcomed 
tla:  suggestion  now  made  as  likely  to  bring  the  two 
ui'cat  classes  into  more  amity  with  one  another. 

Mr.  Trewby  said  the  question  had  been  asked,  why  this 
principle  succeeded  in  Prance,  and  not  in  England  ; but 
he  thought  the  instincts  of  the  two  nations  were  very 
difftreut.  A Frenchman  was  content  to  live  in 
part  of  a house,  while  an  EngKshman  wanted  a house 
to  himself.  Then  there  was  a vast  difference  in  emolu- 
ments fur  the  same  kind  of  work,  as  in  the  case  of  the 
cleriry.  where  one  man  received  £1,000  a-year  for  less 
work  than  another  received  £100  a-year  for,  and  yet 
they  were  not  willing  to  set  that  right.  The  same  kind 
of  thing  applied  in  all  industrial  occupations.  There 
w;w  a kind  of  aristocracy  in  manufacture  and  distribu- 
tion. !Miud  natura,Uy  took  precedence  of  the  actual 
labour,  and  it  became  the  function  of  the  mind  to  draw 
around  it  other  minds.  No  nation  had  done  so  much 
towards  increasing  the  distribution  of  products  as 
Eiiirland,  and  it  had  been  done  by  simply  making  the 
b^bourcr  a partner  to  the  employer.  In  the  large 
di  tribiiting  firms,  do^vn  to  a certain  grade,  each  man 
r?  < eivvd  an  emolument  according  to  the  profits  of  the 
eonia  ni.  In  the  large  wholesale  firms,  the  buyers  were 
j;«id  a!  fording  to  the  amount  of  the  turnover,  and  under 
till  III  wore  halesmcn,  who  were  also  paid  according  to 
tiK  ir  aiiility.  In  the  case  of  the  large  painting  and 
<!■  eorating  c.>tabli.shment  in  Paris  which  had  been  re- 
t-  ::Tcd  to.  he  did  not  suppose  there  was  a large  amount 
of  r.ipit.il  ( inT)loyc‘d  ; but  how  would  the  principle  work 

it  w(  i-f  applied  to  all  concerns  of  the  same  kind  ? There 
wres  no  ouflct  for  a man’s  ability  ; if  he  wanted  to  start 
for  iiiiuvlf,  hfi  had  to  face  the  fact  that  he  would  lose 
uh  itever  he  had  deposited  in  the  concern.  In  this 

niirv  a man  could  work  his  way  up  to  the  top  of  the 
In  . . and  then  strike  out  for  himself.  The  lowest  class 
d lab  ur  was  always  regulated  by  the  demand  for 
ire  n a a d pay. 

Mr.  Mincard  said  ho  had  looked  at  this  question  from 
t'  ditb  n-nt  standpoints— as  a workman,  asaforeman, 
’id  an  an  employe!-,  and  lie  had  felt,  from  the  time  when 
I ' .1  ' W how  to  n.-e  his  tools,  that  he  ought  to  have  an 
’ *•  '•*  t in  till-  work  ho  had  in  hand.  The  only  interest 
uld  tlien  show  was  to  do  his  work  in  the  best 
:■  ; T-n-  rli>  ('oiiM.and  the  result  was  that  he  almost  always 
" P . ;a  d^  with  hi.s  employers  as  long  as  it  suited  him  to 
^ j h‘  Ti  h*'  was  a foreman,  he  made  a similar 
"•,.r'r‘'‘4i.'n  to  th.at  brought  forward  by  Mr.  Taylor.  He 
.r'  ' rnrrying  out  a large  job  in  the  country  as 

I . ' ng  f m man.  n.nd  ho  suggested  to  his  employer 
to-.;  )-•  ■'  -nld  have  10  per  cent,  on  the  profits  of  it,  he, 

' Ti  t;y  >th' r liaii'l,  otfei-ing  to  deposit  10  per  cent,  as 
in  (■  of  a possible  loss.  That  offer,  how- 
r,  -va  ' refa-^ed.  He  was  now  an  employer,  being 
whii  - . died  a speculative  builder;  and,  although  in 


good  times  a builder  could  make  fair  profits,  in  bad 
times,  in  the  same  neighbourhood,  and  building  the 
same  class  of  property,  he  might  lose  twice  as  much  as 
he  had  an  opportunity  of  earning  in  good  years.  During 
the  last  two  years  he  had  been,  at  one  time,  cornered, 
and  there  were  then  men  in  his  employ  who 
offered  to  let  him  have  every  pound  they  had. 
He  believed  this  vexed  question  of  capital  and  labour 
could  only  be  solved  in  the  mode  suggested  by  Mr. 
Taylor  ; but  it  seemed  only  fair  tbat  those  who  shared 
the  profit  should  also  share  the  loss.  He  was  quite 
willing  to  join  such  an  association  as  had  been  men- 
tioned, for  the  purpose  of  enlightening  the  workmen 
themselves,  for  it  could  only  be  done  by  first  convincing 
them.  He  had  men  in  his  employ  whose  wages  he  had 
often  raised,  and  he  never  let  a hoKday  go  by  without 
giving  those  in  a leading  position  a bonus.  He  had 
seen  waste  go  on  in  large  metropolitan  firms  to  such  an 
extent  that  he  had  actually  thrown  up  his  work.  On 
the  other  hand,  you  might  drive  men  by  piecework  to 
do  a lot  of  work  which  was  worth,  nothing.  He  only 
found  piecework  answer  in  the  simplest  operations,  such 
as  excavation,  and  then  he  never  attempted  to  cut  down 
a man’s  wages  because  he  earned  a good  deal. 

Mr.  George  Shipton  moved  the  adjournment  of  the 
discussion,  which  was  seconded  by  Mr.  Botly. 

[The  adjourned  meeting  will  be  held  on  Friday, 
February  25th.] 


CORRESPONDENCE. 


“SUGGESTIONS  FOR  PREVENTING  LONDON 
SMOKE.” 

As  it  would  appear  that  the  statements  contained  in 
my  letter  of  the  29th  ultimo,  have  not  been  rightly 
understood  by  Mr.  W.^D.  Scott-Moncrieff,  I will  endea- 
vour, in  as  few  words  as  possible,  to  make  the  matter 
clear  to  him. 

In  Mr.  Moncrieff’s  scheme,  it  is  proposed  to  pass  all 
coal  intended  for  fuel  through  gas  retorts,  but  “in- 
stead of  taking  10,000  cubic  feet  of  gas  per  ton  from 
the  coal,  to  take  3,333  cubic  feet,  and  to  pass  three 
times  the  quantity  through  the  retorts,  or  any  other 
proportion  that  mny  be  found  most  convenient.  ” “ The 

result  of  doing  so  (he  says)  is  startling ; ’ ’ and,  further, 
he  states  that  the  coke  or  smokeless  fuel  resulting  there- 
from would  give  out  20  per  cent,  more  heat  than  com- 
mon coal,  and  would  therefore  be  found  of  great  service 
for  heating  the  retorts,  while  the  surplus,  viz.,  that 
not  required  in  the  manufacture  of  gas,  could  he  used 
for  domestic  purposes,  thus  rendering  London  a smoke- 
less city. 

Now,  if  the  before-mentioned  is  the  scheme  which 
Mr.  Moncrieff  advocates,  then  I most  emphatically 
repeat  that  it  has  never  even  been  tried — much  less 
adopted — at  the  Woolwich  Arsenal  Gas  Works. 

In  Mr.  Moncrieff’s  letter  which  appeared  in  the 
Journal  of  the  11th  inst.,  he  remarks  that  in  my  letter 
of  the  29th  ultimo,  I confirm  the  statements  in  his 
paper  in  every  detail  and  particular.  Now,  taking  his 
several  remarks  in  the  order  in  which  they  occur  in  his 
letter,  we  shall  see  how  far  his  statements  are  home  out 
by  facts. 

Mr.  Moncrieff  alleges  that  when  in  difficulties  the 
manager  of  the  gas  works  at  Woolwich  Arsenal,  had 
used  a “ short  extraction.”  This  is  entirely  incorrect ; 
in  every  case  he  allows  the  coal — whether  common  gas 
coal  or  cannel — to  remain  in  the  retorts  just  as  long  as 
is  necessary  for  extracting  aU  the  gas  from  it  (and  not 
one-third  only,  as  recommended  in  Mr.  Moncrieff’s 
scheme) , and  the  length  of  time  necessary  for  this  opera- 
I tion  depends  entirely  upon  the  character  of  the  coal— 
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for  common  gas  coal,  about  six  hours,  and  for  cannel, 
about  four  hours. 

Mr.  Moncrieff  then  alleges  that  the  fuel  resulting 
from  the  short  extraction  is  superior,  and  that  I con- 
firm this  by  stating,  “ that  the  coal  used  was  volatile 
cannel,  and  that  on  a long  extraction  it  contained  very 
little  heating  properties,  and  was  not  used  under  the 
retorts.”  Now,  my  letter  of  the  29th  ultimo  contains 
no  such  statement,  but  the  very  opposite,  for  I most 
distinctly  pointed  out  that  it  was  the  coke  from  the 
ovens,  worked  during  a four-hour  (or  short  time) 
charge,  and  with  a volataUe  cannel  coal,  which  con- 
tained very  little  heating  properties,  and  consequently 
! was  not  used  as  fuel  under  the  retorts.  The  words  in 
italics  are  Mr.  Moncrieff  s,  not  mine,  and  they  do  not 
occur  anywhere  in  my  previous  letter. 

Mr.  Moncrieff  then  asks,  do  I mean  to  say  that  the 
fuel  was  worse  imder  a short  extraction  than  under  a 
long  one.  Not  having  tried  his  scheme  of  “short 
extraction.”  I am  imable  to  answer  this  question. 
What  I state  is,  that  the  coke  resulting  from  the  six- 
hotir  charges,  for  which  we  always  employ  common  gas 
coal,  usually  “ Pelaw,”  is  of  good  quality,  and  possesses 
fair  heating  properties,  and  makes  a very  good  fuel ; 
whereas,  that  resulting  from  the  four-hour  charges,  for 
which  we  invariably  use  a cannel  coal,  is  simply 
worthless  as  a fuel. 

Mr.  Moncrieff  then  asks,  do  I mean  to  deny  that  the 
best  gas  comes  off  during  the  first  two  or  three  hours, 
and  do  I deny  that  it  comes  off  most  rapidly  during 
that  period  ? I am  not  aware  that  I have  made  or  de- 
nied any  statement  in  regard  to  either  of  the  above 
questions,  and,  as  I am  only  concerned  at  present  with 
the  statements  made  by  Mr.  Moncrieff  in  regard  to  the 
Royal  Arsenal  Gas  Works,  I do  not  think  it  necessary 
to  widen  the  subject  xmder  discussion.  At  the  same 
time,  in  reply  to  his  last  question,  I do  most  distinctly 
deny  ever  having  adopted  the  scheme  which  he  advo- 
cates in  his  paper,  even  to  meet  a few  exceptional 
emergencies.  My  endeavour  has  always  been  to  get, 
profitably,  as  much  gas  as  possible  out  of  the  coal,  and 
to  leave  little  or  none  in  the  coke,  whereas,  in  Mr.  Mon- 
crieff’s  scheme,  he  advocates  taking  only  a little  out  of 
the  coal  (about  3,000  cubic  feet  per  ton)  and  leartng  a 
very  large  portion — between  six  and  seven  thousand 
cubic  feet — in  the  coke. 

Now,  although  I shall  be  pleased  to  adopt  any  plan 
that  has  been  practically  tried  and  proved,  and  which 
will  enable  me  to  manufacture  a better  and  cheaper  gas, 

I hope  for  the  present,  and  until  Mr.  Moncriefi  has 
something  better  and  more  reliable  to  put  before  us,  to 
retain  “sufficient  intelligence”  to  deter  me  from 
attempting  to  convert  good  profitable  gas  works  into 
establishments  for  partly  carbonising  coal  and  manu- 
facturing a gaseous  coke  or  smokeless  fuel,  of  such 
doubtful  value,  that  in  the  condition  in  which  it  would 
come  from  the  retorts,  the  mei’e  handling  and  exposure 
to  the  weather  for  a short  time  would,  I believe,  convert 
it  into  a heap  of  ‘ ‘ breeze  ’ ’ or  rubbish. 

Mr.  Moncrieff  states,  in  conclusion,  that  he  was  un- 
aware of  any  official  relations  between  Mr.  Wallace  and 
mvself,  and,  further,  that  he  is  not,  even  now,  aware 
what  those  relations  are.  I can  scarcely  imagine  this  to 
be  possible  after  his  reading  my  letter  of  the  29th  ultimo, 
and  its  postscript,  and  seeing  that  there  are  so  many 
ways  of  obtaining  the  information  had  he  wished  for  it, 
inasmuch  that  I have  been  connected  with  the  public 
service  for  the  past  30  years.  I can  only  attribute  Mr. 
Moncrieff’ 8 stated  continued  ignorance  to  the  fact  that 
he  has  taken  as  little  trouble  to  inform  himself  on  this 
point,  as  he  did  to  investigate  and  ascertain  the  true  state 
of  matters  before  making  the  incorrect  and  random 
statements  which  appear  in  his  paper. 

Royal  Arsenal,  Woolwich,  Feb.  14.  J.  A.  C.  Hay. 


As  my  name  has  been  most  freely  used  by  Mr. 
Moncrieff  in  the  paper  he  recently  read  before  the  1 


Society  of  Arts,  I beg  to  say  that  the  statements  made 
by  him  referring  to  the  Royal  Arsenal  Gas  Works  are 
wholly  incorrect,  and  were  not  given  to  him  by  me. 
Neither  do  I know  anything  of  Mr.  Moncrieff,  further 
than  that  the  first  time  I ever  saw  liim  was  less  than  a 
month  ago,  when  I met  him  looking  over  the  works 
here  as  an  ordinary  visitor.  John  Wallace. 

Royal  Arsenal  Gas  Works,  Woolwich. 

[In  order  to  prevent  further  correspondence,  the  letters- 
from  Mr.  Hay  and  Mr.  Wallace  were  sent,  in  proof,  to 
Mr.  Scott -Moncrieff,  with  a request  that  he  would  rejily 
to  them,  if  he  wished  to  do  so.  His  answer  is  given 
below.  A few  sentences  have  been  omitted,  which 
refer,  principally,  to  personal  matters,  rather  than  to 
matters  of  fact.  This  correspondence  will  now  be 
closed. — Ed.  S.  of  A.  /.] 

I have  the  proofs  you  have  sent  me  of  letters  from 
Mr.  Hay  and  Mr.  Wallace.  The  former  gentleman,  I 
find,  is  not  known  among  gas-managers  as  an  expert ; 
it  is  to  be  presumed,  therefore,  and  he  seems  to  admit, 
that  he  obtained  the  information  which  forms  the  basis 
of  his  letters  from  Mr.  Wallace.  Your  readers  may 
judge  of  the  disadvantage  I am  at  in  this  corres- 
pondence, when  I inform  them  that  so  far  from 
Mr.  Wallace  having  “seen  me  for  the  first  time  less 
than  a month  ago,”  and  “ having  met  me  looking  over 
the  works  as  an  ordinary  visitor,”  he  was  specially 
introduced  to  me  last  autumn  by  an  engineer  of  the  ■ 
highest  eminence,  belonging  to  the  Gun  Factory,  and  a 
personal  friend  of  my  own.  On  that  occasion,  Mr. 
Wallace  took  me  to  what  he  called  his  “ thinking-box,” 
and  we  went  into  the  figures  of  my  proposed 
scheme,  which  he  did  with  expressions  of  the 
greatest  interest.  It  was  then,  and  on  other  occasions* 
since,  that  he  told  me  of  his  experience  with  regard 
to  short  extractions.  It  is  to  this  information,  and 
this  alone,  I referred.  To  make  a general  practice 
of  a short  extraction  at  Woolwich  Arsenal,  where  the- 
fuel  used  for  heating  is  out  of  aU  proportion  to  the 
quantity  used  for  light,  is  what  no  man  in  his  senses 
would  think  of.  This,  however,  has  no  connection  with 
what  Mr.  Wallace  did  or  did  not  tell  me  about  the  short 
extractions.  In  Mr.  Hay’s  last  letter,  he  suggeststhat 
nothing  but  the  every  day  practice  of  gas-making  had 
been  resorted  to  at  the  Arsenal.  In  his  previous  letter 
he  speaks  of  exceptional  practices.  I cannot  reconcile 
these  discrepancies,  nor  do  I care  to  make  the  attempt. 

W.  D.  Scott-Moxcrieff. 

Feb.  17. 


MEETINGS  OF  THE  SOCIETY. 

ADJOUR^^ED  Meeting. 

Friday  evening,  at  eight  o’clock : — 

February  25. — Discussion  on  Mr.  Sedley  Taylor’s 
paper  on  ‘ ‘ The  Participation  of  Labour  in  the  Profits 
of  Enterprise.”  W.  H.  Hall  will  preside. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock ; — 

February  23. — “ River  Conservancy.”  By  Charles 
Neve  Cresswell.  The  Hon.  Charles  Wentworth 
Fitzwilllam,  M.P.,  F.R.G.S.,  will  preside. 

March  2. — “Lighthouse  Characteristics.”  By  Sir 
WiLLLAM  Thomson,  LL.D.,  F.R.S.  F.  J.  Bramwell, 
F.R.S.,  Chairman  of  Council,  will  preside. 

March  9. — “Ascents  of  Chimborazo  and  Cotopaxi, 
in  1880.”  By  Edward  Whymper. 

March  16. — “ Buying  and  Selling ; its  Nature  and  its 
Tools.”  By  Prof . Bonamy  Price,  M. A.  Lord  Alfred 
S.  Churchill  will  preside. 

March  23. — “The  Increasing  Number  of  Deaths  from= 
Explosions,  with  an  Examination  of  the  Causes.”  By 
Cornelius  Walford. 
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!Makck  30. — “Recent  Advances  in  Electric  Light- 
ing.” By  H.  Pkeece. 

Ai'iiiL  G. — “The  Manufacture  of  Glass  for  Decora- 
tive Purpu.ses.”  By  H.  J.  Powele  (Whitefriars  Glass 
Work.-,). 

Foreign  and  Coloniau  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

Makch  1. — “The  Languages  of  South  Africa.” 
liy  Robeet  X.  Gust. 

’M  vech  15.  — “ Diamond  Fields  of  South  Africa.” 
By  R.  W”.  T^Iureay. 

AriiiL  5.  — “ Trade  Relations  between  Great  Britain 
and  lier  Dependencies.”  By  William  Westgabth. 

Applied  Chemistry  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock: — 

I'KURU.UiY  24. — “Deep  Sea  Investigation,  and  the 
Ai‘j)aratus  used  in  it,”  By  J.  Y.  Buchanan,  F.R.S.E., 
F.C.S.  Captain  Sir  Geoege  S.  Nares,  R.N.,  K.C.B., 
P.R.S.,  will  preside. 

^Iarch  24.—“  The  Future  Development  of  Electrical 
Ai)pliauces.”  By  Prof.  John  Perry. 

Tlie  meeting  previously  announcd  for  April  7 will  be 
licld  on  May  12. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock: — 

^[arch  4. — “ The  Results  of  British  Role  in  India.” 
By  J.  !M.  Maclean. 

^Iarch  25. — “ The  Tenure  and  Cultivation  of  Land 
in  India.”  By  Sir  George  Campbell,  K.C.S.I.,  M.P, 

IMay  13.  — “ Burmah.”  By  General  Sir  Arthur 
Phayre,  G.C.M.G.,  K.C.S.I.,  C.B. 

Moinhers  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantor  Lectures. 

T^Ionday  evenings,  at  eight  o’clock: — 

Tlio  SfKiond  Course  will  be  on  “ Watchmaking,” 
by  Edward  Rigg,  M.A.  Three  Lectures. 

Syllabus  of  the  Course. 

Lr:cruRE  III. — February  21. 

X<:(-H^^ity  of  efforts  to  promote  the  art  in  this  country 
— d of  education,  theoretical  and  practical,  in 
Ji'>r<>lf)gy — Literature — Great  want  of  uniformity  in 
gauyr  s,  srrews,  A'c. — E.xliibition  of  ordinary  and  compli- 
e it<  tl  wat'dies,  and  of  watchmakers’  tools — Conclusion. 

I he  I.crture.M  will  he  illustrated  by  Specimens, 
M<xlel.4.  aiul  Diagrams.  The  different  movements, 
A<-.,  will  l>e  .sliowu  enlarged  on  the  screen  by  means  of 
tin-  ApluTigihcope  and  the  Electric  Light. 

The  Tliinl  Course  will  be  on  “The  Scientific 
Principles  involved  in  Electric  Lighting,”  by  Prof. 
^\ . G.  Ad.v.ms,  F.Ii.S.  Four  Lectures. 

March  7,  14,  21,  28. 

Tho  Fourth  Course  will  be  on  “TheArtof  Lace- 
mnking,  by  Al.\n  S.  Cole.  Three  Lectures. 

April  25  ; May  2,  9. 

Til'-  I'iftli  Course  will  be  on  “ Colour  Blindness 
nnd  ifs  Influence  upon  Various  Industries,”  by 
K.  Buudenell  Carter,  F.K.C.S.  Three  Lectures. 

May  IG,  23,  30. 

Admission  to  Meetings. 

M-mb.  rs  have  the  right  of  attending  all  the 
. octet y 9 meetings  and  lectures.  Every  Member 


can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Eeb.  21st... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Mr.  Edward 
Rigg,  “Watchmaking.”  (Lecture  III.) 

Royal  Asiatic,  22,  Albemarle-street,  W.,  4 p.m.  1.  Rev.. 
John  Cain,  “ On  the  Kois  or  Ghouds  of  Central  India.” 

2.  Mr.  Cyril  Graham,  “ Remarks  on  the  Avar  or 
Lasghian  Language  of  the  Caucasus.” 

Royal  United  Service  Institution,  WhitehaU-yard,  8^  p.m. 
Mr.  W.  H.  White,  “ Pumping  Arrangements  of  Modem 
War  Ships.” 

Institute  of  Surveyors,  12,  Great  George-street,  S.W., 
8p.m.  Mr.  G.  R.  Crickmay,  “Ecclesiastical  Dilapida- 
tions.” 

Medical,  11,  Chandos-street,  W.,  8.^  p.m. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  1.. 
Dr.  J.  P.  Thompson,  “ Implements  of  the  Stone  Age 
as  a Primitive  Demarcation  between  Man  and  other 
Animals.”  2.  Mr.  J.  E.  Howard,  “ Scientific  Facts  and 
the  Caves  of  South  Devon.” 

London  Institution,  Finshury-circus,  E.C.,  5 p.m.  Mr, 

J.  E,  Hodgson,  “ Art  Among  the  Ancient  Greeks.” 

Tuesday,  Feb.  22nd... Royal  Institution,  Albemarle-street,  W.,  3 
p.m.  Prof.E.  A.  Schafer,  “ The  Blood.”  (Lecture  VI.) 

Medical  and  Chirurgical,  53,  Berners  - street.  Oxford- 
street,  W.,  8J  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminsterr 
S.W.,  8 p m.  Mr.  Max  Am  Ende,  “ The  W^ eight  and 
the  Limiting  Dimensions  of  Girder  Bridges.” 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C.^ 

8 p.m. 

Royal  Colonial,  the  Grosvenor  Gallery  Library,  136,  New  > 
Bond-street,  W.,  8 p.m.  The  Right  Hon.  Sh  Bartle- 
E.  Frere,  Bart.,  “ The  Union  of  the  Various  Portions 
of  British  South  Africa.” 

Wednesday,  Feb.  23rd... SOCIETY  OF  AETS>  John-street,. 

Adelphi,  W.C.,  8 p.m.  Mr.  Charles  Neve  Cresswell, 

“ Rivers  Conservancy.’’ 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Mr.  T.  V. 
Holmes,  “ The  Permian,  Triassic,  and  Liassic  Rocks  of 
the  Carlisle  Basin.”  2.  Prof.  W.  J.  Sollas,  ^^Astroconia- 
Granti,  a new  Lyssakine  HexactineUid  from  the  Siliu-ian  <- 
Formation  of  Canada.” 

Royal  Society  of  Literature,  4,  St.  Martin’ s-place,  W.C.,  J 
8 p.m.  IVIr.  W.  A.  Barrett,  “The  Fathers  of  the-  i 
English  Church  Music.” 

Thursday,  Feb.  24th... SOCIETY  OF  AETS,  John-street, 

Adelphi,  W.C.,  8 p.m.  (Chemical  Section.)  Mr.  J.  Y..  f 
Buchanan,  ‘ ‘ Deep  Sea  Investigation,  and  the  Apparatus  i - 
used  in  it.” 

Royal,  Burlington-house,  W.,  4g  p.m. 

Antiquaries,  Burlington-house,  W.,  8j  p.m. 

London  Institution,  Finshury-circus,  E.C.,  7 p.m.  Capt- 
W.  De  W.  Abney,  “ One  Aspect  of  Colour.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W„  8 p.m.  Mr.  J.  W.  Bradley,  “ Book  Decora- 
tion.” 

Royal  Institution,  Albemarle-street,  3 p.m.  Prof.  Pauer, 

“ History  of  Drawing-room  Music.”  (Lecture  II.)  With 
Musical  Hlustrations. 

Inventors’  Institute,  4,  St.  Martin’ s-place,  W.C.,  8 p.m. 

Royal  Society  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 

6 p.m. 

Friday,  Feb.  25th... SOCIETY  OF  AETS,  John-street,  Adelphi, 

W.C.,  8 p.m.  Adjourned  Discussion  on  Mr.  Sedley  i 
Taylor’s  paper,  “ The  Participation  of  Labour  in  the  i. 
Profits  of  Enterprise.” 

Royal  United  Service  Institution,  WTiitehaU-yard,  9 p.m.  : 
Captain  S.  Long,  “A  Study  of  the  Tactics  of  Naval 
Blockade,  as  affected  by  Modem  Weapons.”  '' 

Royal  Institution,  Albemarle-street,  W.,  9 p.m.  Dr.  J.  ,1 
S.  Burdon-Sanderson,  “Excitability  in  Plants  and  Ik 
Animals.” 

Quekett  Microscopical  Club,  University  College,  W.C.,  : 
8 p.m. 

Saturday,  Feb.  26th. . .Ladies’  Sanitarj'  Association  (at the  House  I 
OF  the  Society  of  Arts),  5j p.m.  Dr.  B.  W.  Richard- 
son, “ Domestic  Sanitation  or  Health  at  Home.”  (Lee- 
ture  ni.)  I 

Physical,  Science  Schools,  South  Kensmgton,  S.  W.,  3 p.m.  |i 
1.  Mr.  C.  V.  Boys,  “An  Integrating  Machine.”  2. 
Mr.  Shelford  BidweU,  “ The  Telegraphic  Tranmission 
of  Pictures  of  Natural  Objects.”.  k;' 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3|  p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m  l!fc.  R. 
Stuart  Poole,  “ Ancient  Egypt  in  its  Comparative  Rela- 
tions.” (Lecture  II.) 
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FRIDAY,  FEBRUARY  1881. 


AJX  communications  for  the  Society  should  he  addressed  to  the  Secretary 
Jehn-street,  Adelphi,  London,  W.C. 


NOTICES. 


ME.  WHYM FEE’S  PAPEE  ON  CHIMBOEAZO- 

At  the  ordinary  meeting,  on  Wednesday,  9th 
March,  Mr.  Edward  Whymper  will  give  an  account 
of  his  recent  ascents  of  Chimborazo  and  Cotopaxi. 
As  it  is  expected  that  many  members  will  wish  to 
hear  Mr.  AYhymper,  it  is  proposed  to  mate  special 
arrangements  for  this  meeting,  the  usual  rules 
for  admission  being  suspended  for  the  evening. 
Admission  will  be  by  special  tickets  only,  and 
these  will  be  issued  to  members  in  the  order  of 
application.  Should  a sufficient  number  of  appli- 
cations be  received  by  Monday,  the  28th  February, 
to  justify  such  a course,  arrangements  will  be 
made  for  holding  the  meeting  in  a larger  room 
than  the  Society’s  own  room,  otherwise  it  will  be 
held  there  as  usual.  The  names  of  members 
applying  will  be  registered,  and  tickets  will  be 
issued  by  the  4th  or  5th  March.  Either  one  or 
two  tickets  will  be  sent  to  each  applicant,  as  the 
accommodation  may  permit. 

Members  are  particularly  requested  to  take 
notice  that  if  they  wish  to  attend  they  must  provide 
themselves  \%dth  a ticket,  as  no  person,  member  or 
other,  can  be  admitted  without  a ticket. 

H,  Truem.\:n-  Wood,  Secretary. 


CANTOE  LECTUEES. 

The  third  and  concluding  lecture  of  the  second 
course  was  delivered  on  Monday,  21st  inst.,  by 
Edward  Eigg,  M.A.,  on  “Watchmaking.”  The 
Lecturer  urged  the  necessity  of  efforts  to  promote 
the  art  in  this  country ; and  pointed  out  the  need 
of  education,  theoretical  and  practical,  in  horology. 
The  action  of  repeating  and  other  watches,  was 
shown  on  the  screen  by  means  of  the  aphengiscope 
and  the  electric  light. 

Mr.  Glasgow  proposed  a vote  of  thanks  to  the 
1-c'urer,  and  expressed,  in  the  name  of  the  watch- 


making trade,  the  great  pleasure  that  those  who 
attended  the  course  had  received  in  listening  to 
the  lectures.  It  was  now  easy  to  obtain  popularity 
by  running  down  the  English  trade,  and  he 
was  glad  that  Mr.  Eigg  had  not  sought  such 
popularity,  but  had  been  able  to  speak  a good 
word  for  the  English  manufacturer,  who  produced 
the  best  watch  in  the  world. 

The  CsAiKMAN  (Mr.  B.  Francis  Cobb,  Treasurer 
of  the  Society),  in  putting  the  vote  of  thanks  to 
the  meeting,  drew  attention  to  the  trade  statistics, 
as  furnished  by  the  lecturer,  and  spoke  of  them 
as  neither  creditable  to  the  trade  nor  to  the 
country.  He  alluded  to  the  evil  effects  of  trying  to 
keep  any  trade  as  a close  trade  in  the  present  time, 
and  showed  how  the  great  business  of  supplying 
clocks  and  watches  to  the  Colonies  had  gone  past 
this  country.  He  spoke  hopefully,  however,  of 
the  result  of  the  technical  horological  education, 
now  working  under  the  auspices  of  the  City  Guilds, 
and  he  exhorted  his  hearers  not  to  underrate  their 
opponents,  but  to  take  and  adopt  new  ideas  from 
whatever  source  they  could  obtain  them. 

The  lectures  will  be  published  in  the  Journal 
during  the  summer  vacation. 


HOUSE  SANITATION. 

The  Council  offer  the  following  Medals  for  the 
best  Sanitary  Arrangements  in  Houses  built  in 
the  Metropolis,  the  plans  of  such  arrangements  to 
be  exhibited  in  the  Society’s  Booms,  Adelphi,  in 
I June,  1881,  and  to  be  sent  in  on  or  before  12th 
May,  1881:— 

1 . One  Silver  Medal  for  the  best  sanitary  arrange- 
ments, carried  out  and  in  satisfactory  working, 
in  a house  let  out  in  tenements  to  artisans,  for 
which  a weekly  rental  is  paid. 

2.  One  Silver  Medal  for  the  best  sanitary 
arrangements,  in  actual  working,  in  a house  of  the 
yearly  rental  of  £40,  or  less,  to  about  £200  in 
value. 

3.  One  Silver  Medal  for  the  best  sanitary  ar- 
rangements, in  actual  satisfactory  working,  in  a 
house  of  the  yearly  rental  value  of  £200  and  up- 
wards, to  any  amount. 

4.  The  houses  must  be  open  to  the  inspection 
of  the  Judges,  who,  in  considering  their  award, 
will  be  guided  by  the  suggestions  of  plans  for 
main  sewerage,  drainage,  and  water  supply,  made 
under  the  Public  Health  Act,  1875.  The  houses 
must  have  been  in  actual  occupation  within  the 
last  three  months,  and  a Certificate  must  be  given 
by  the  occupiers,  on  a printed  form,  stating  the 
satisfactory  working  of  all  the  sanitary  arrange- 
ments, such  form  to  be  obtained  at  the  Society  of 

I Arts. 
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o.  Tho  houses  may  be  old,  fitted  \vith  modern 
sanitary  arrangements,  or  may  be  new.  They 
must  1)0  within  the  metropolitan  area  of  the  Board 
of  We.rks. 

»j.  Tlio  sanitary  arrangements  must  include  the 
con^litions  for  good  water  supply,  drainage,  warm- 
ing, and  ventilation  of  the  house,  and  precautions 
takf  II  aLrainst  frost. 

7.  Til-'  mt  dais  may  be  awarded  to  the  occupiers 
of  th<‘  houses,  or  the  lessees,  or  the  owners. 

N.  The  plans  must  consist  of  a ground  plan  and 

I'tions,  t'-)  tho  scale  of  not  less  than  one  inch  to 
tivi*  fc-‘t : details  of  not  less  than  one  inch  to  the 
if->t.  The  Ilians  may  be  accompanied  by  specifi- 
cations. 

The  names  of  the  architects,  surveyors,  or 
sanitary  engineers  who  directed  the  sanitary 
arrangements  should  be  given,  and  Certificates 
will  be  av/arded  to  those  whose  plans  obtain  the 
M-dals. 


PROCEEDINGS  OF  THE  SOCIETY. 


TWELFTH  ORDINAKY  MEETING. 

Wednesday,  February  23rd,  1881  ; the  Hon. 
Cif  AS.  Wkxtwortii  Fitzwilliam,  M.P.,  F.R.G.S., 
in  tho  chair. 

The  f. allowing  candidates  were  proposed  for 
t Ir-cti-m  as  members  of  the  Society: — 

Hr-  V.  i--r,  'I'lioinas,  Kimberley-house,  2,  Evering-road, 
St-.ki-  Xcwiiiytoii,  N. 

H mi",  I'.-lwanl,  Ijoiidon,  Upper  Canada. 

Smith  il- jiry,  .1.1’.,  Jcllingham-hall,  Bungay. 

Cmi- 1 'I'-wn.  Ih.hcrt  George,  A.I.C.E.,  Manchester, 
>!i<  ih-  !■!,  ami  Lincolnsliiro  Railway  Company,  Man- 
f!i<  r. 

I'r- 11,  .1-  hn  G.,  Coniwall-tcrrace,  Penzance. 

Tim  f'-llowing  candidates  were  balloted  for,  and 
duly  fh  etc  1 members  of  the  Society: — 

B d lioimi.-j,  2,  d’l:o , Terrace,  Tumham-green. 

( 'hainlM  I William  Iv,  Mversfield,  Sutton,  Surrey, 
('..iirt-  iii.  ll-  nry.  C‘ln])]iam-road,  S.W. 

I^  i!.ill,  K’-.hcrt  A'illiam,  E.  R.G.S.,  Pennfields,  Wolver- 

li  in.j.toii. 

Kirkh-iii,  TliniiKiM  Nc.^^lLTm,  21,  Abingdon -street, 
W-  tmin  -it'-r,  S. 

I.-  -\  lil'.vin,  h;.  I )cvoii.<]iiro-strcet,  Keighley. 

1.  ' la  -da'iml.  lVanci‘4,  1,  Grcsham-huildings,  Basing- 
I:  hl-  tr-'.  t.  K.a. 

M -KUii  If'.  ,\rilinr,  .10,  1 Icrt ford -street,  Mayfair,  W. 

M ii  fii.rl  li.  , \\  illiain,  10,  New  Cavendish -street,  W. 
M-irr-y.  K.  1 7;i,  I 'jijicr  Thamcs-strect,  E.C. 

William  .\rtlinr  jMaxwell,  4,  Gladstone- 
- 1,  I.'.ml-.ii-rxml,  S.E. 

1‘irr.  Simm  I,  7.  Fin'liurv-square,  E.C. 

Ti  . muii,  A ilii.ini  Gr.-mlfr,  S,  Edwardes-square,  Kens- 
-'ii'.  *"!',  A*. 

K-ith , .1,  .Im  H('nrv,  1,  Tlic  Terraco,  Richmond -hill, 

S -.!  ’-.  V. 

Sw  i;  . , I’lMT'.ci.;,  U7,  Cannon -street,  E.C. 

The  p.apcr  n .-ul  wa."^’ — 


RIVER  CONSERVANCY. 

By  Charles  Neve  Cresswell. 

Continuous  floods,  abnormal  diseases,  and  wide- 
spread devastation,  crowned  by  a succession  of 
bad  harvests,  have  brought  about  a crisis  in 
sanitary  history,  and  a cry  has  gone  forth,  like  that 
of  David  of  old,  to  be  “ delivered  out  of  the  mire, 
and  out  of  the  deep  waters.”  That  cry  has  reached 
the  precints  of  Westminster,  and  the  wheel  of 
legislative  progress  begins  to  revolve  once  more. 
In  1879,  the  Duke  of  Richmond  and  Gordon  had 
already  brought  in  a Bill  for  the  conservancy  of 
rivers,  which  passed  through  the  House  of  Lords, 
but  was  lost  in  a flood  of  political  excitement. 
In  the  previous  year,  at  the  instance  of  the  Prince 
of  Wales,  this  Society,  as  is  its  wont,  led  the  way 
by  a public  conference ; and,  subsequently, 
offered  prizes  for  the  best  suggestions,  with  the 
object  of  dividing  England  into  watershed  dis- 
tricts, and  organising  provision  for  a supply  of  pure 
water  as  the  first  necessity  for  the  health  and  com- 
fort of  the  people.  The  Society’s  Journal  Avas  filled 
with  contributions  on  the  part  of  eminent  autho- 
rities, geologists,  and  engineers,  in  response  to  this 
invitation,  whilst  the  Duke  of  Richmond’s  Bill 
above  mentioned  was  the  practical  and  immediate 
result.  In  1880,  nature  herself  came  to  the  aid  of 
the  philosophers,  and  carried  the  question  out  of 
the  range  of  theory  and  polemics,  by  a series  of 
almost  unprecedented  floods,  which  followed  one 
upon  the  other  throughout  the  kingdom.  The 
matter  assumed  the  proportions  of  a national 
calamity,  and  the  Duke  of  Bedford  led  a depu- 
tation to  the  Minister,  composed  of  all  sorts 
and  conditions  of  men,  who  had  merged  political 
distinctions  in  the  sympathy  begotten  by  common 
misfortune.  This  brief  historical  retrospect  is 
interesting  as  a political  lesson,  teaching  us  that 
the  conclusions  of  science,  the  experience  of  our 
neighbours,  and  the  silent  testimony  of  each 
occupier’s  individual  sufferings,  will  not  avail  to 
move  the  public,  or  rouse  the  Legislature  into 
action.  Certain  disquieted  spirits  discerned  the 
“ writing  on  the  wall,”  but  their  warnings  were 
received  with  indifference,  and  the  public  waited^ 
as  it  always  waits,  for  a portent ; for  some  revela- 
tion in  the  guise  of  plague  and  pestilence  ; and 
they  have  had  it  in  submerged  pastures,  infected 
cattle,  deserted  homesteads,  vacant  farms,  land- 
lords in  search  of  tenants  in  lieu  of  competition 
for  farms,  broken  dykes,  and  broken  hearts,  and 
dismal  forebodings  everywhere. 

I propose  to  consider  the  subject  of  river  con- 
servancy under  three  distinct  heads.  First,  the 
conservation  of  rivers  for  the  purposes  of  naviga- 
tion ; secondly,  for  the  purposes  of  utilisation  and 
fertilisation ; and  thirdly,  conservation  in  the 
sense  of  purification,  including,  of  course,  the 
preservation  and  breeding  of  fish. 

I The  subject  is  far  too  wide  for  the  limits  of  a. 
single  paper,  and  I have  condensed  my  original 
draft  by  cutting  it  in  half.  I have  only  to  hope 
that  I have  reserved  for  my  audience  this  evening- 
the  better  half  of  my  reflections. 

Two  measures  are  now  before  Parliament,  having 
for  their  object  the  establishment  of  Conservancy 
Boards  to  effect  each  of  these  three  objects,  by 
methods  differing  in  respect  of  details,  but  both 
alike  armed  with  powers  to  rate  the  districts  to  be 
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benefited  by  tbeir  operations.  The  Government 
measure  in  the  House  of  Lords  is  certainly  more 
comprehensive  than  that  to  be  introduced 
into  the  House  of  Commons,  but  there  are 
conspicuous  defects  common  to  both.  The 
Elvers  Thames  and  Lea,  with  others,  are  excluded 
from  both  measures ; both  err  upon  the  old  lines 
of  creating  new  authorities,  with  arbitrary  districts 
to  be  defined  by  the  Local  Government  Board,  in- 
volving the  inevitable  local  inquiry,  with  its  train 
of  circumlocution,  law  costs,  and  correspondence. 
Before  entrusting  the  central  department  with  the 
discharge  of  duties  so  novel  and  extensive,  and  before 
the  limits  of  any  area  of  jurisdiction  can  be  defined, 
the  Ordnance  Survey  Department  of  the  United 
Kingdom  must  complete  its  work.  The  attention 
of  the  public  has  been  lately  called  to  the  startling 
fact  that  in  many  districts  that  survey  is  still 
incomplete.  This  is  a task  worthy  of  the  Imperial 
Government,  for  which  the  Department  is  in  every 
respect  qualified  ; moreover,  the  cost  should  be 
borne  by  the  State,  and  not  be  cast  upon  the  rate- 
payers in  the  several  localities.  It  is  alleged  that 
the  Upper  Thames  Valley  Commissioners  expended 
nearly  £5,000  out  of  their  own  resources  in  this 
preliminary  smwey,  that  should  long  ago  have  been 
completed  as  part  of  a national  work. 

The  functions  of  Imperial  administration  end 
where  those  of  local  self-government  begin,  and 
if  the  Department  intervene  at  all  in  the  definition 
of  areas,  it  would  find  abundant  occupation  'in 
completing  that  survey,  w'hich  is  described,  on  high 
authority,  as  in  a more  backward  condition  than 
that  of  any  nation  in  Europe. 

"With  regard  to  the  local  jurisdictions  to  be 
created  by  these  Bills,  Mr.  Magniac’s  measure  errs 
on  the  side  of  excess,  while  the  Government 
measure  errs  rather  in  the  opposite  direction. 
In  the  one  case  we  have  a redundance  of 
authorities  which  may  clash,  and,  in  the  other, 
combinations  of  several  basins,  too  wide  for 
efficient  control.  The  Government  Bill  might 
include  the  basins  of  the  Trent,  of  the  Ouse,  and 
of  the  Aire  and  Calder,  within  the  definition  of 
the  basin  of  the  Humber.  The  basins  of  the 
Avons  would  be  within  that  of  the  Severn ; and  if 
these  are  included  under  one  general  Conservancy 
Board,  we  shall  combine  areas  which  have  neither 
geographical  affinity,  community  of  interest,  nor 
capacity  of  cohesion.  There  is  no  definition  in 
the  Bill  of  the  basin  of  a river,  and  it  is  mani- 
fest that  such  rivers  as  the  Wye,  the  Trent, 
and  the  Calder,  require  the  supervision  of  a 
separate  conservancy.  Mr.  Magniac’s  Bill, 
on  the  other  hand,  proposes,  as  the  unit  of 
area,  a triplet  of  parishes,  or  a single  muni- 
cipal borough.  A combination  of  these  units 
constitutes  a district,  and  a General  Board  will 
have  almost  despotic  authority  over  the  basins  of 
rivers  w'hich  have  their  outlets  in  the  sea.  The 
extent  and  limits  of  such  districts  and  sub- 
districts is  left  to  the  sagacity  of  the  Government 
Inspector  to  determine.  They  ought,  in  my 
humble  opinion,  to  be  defined  by  the  Act  itself, 
otherwise  w'e  shall  be  overlaid  by  a multitude  of 
petty  jurisdictions  in  counties,  such  as  those  of 
Lincoln  and  Nottingham.  The  first  of  these  con- 
tains 750  separate  parishes,  besides  sundry  Town 
Councils,  the  latter  300  parishes,  comprising  nine 
Poor-law  Unions.  And  we  are  confronted  by  the 


j possible  creation  of  250  separate  sub-districts  in 
the  county  of  Lincoln,  each  having  its  own  limits 
and  independence  of  action ; each  moved  by  its 
own  jealousies  and  prejudices  to  thwart  and 
hamper  those  who  are  situate  below,  above,  or 
around  them.  The  General  Board,  it  is  true,  has 
the  power  to  restrain  mis-directed  energies,  as  well 
as  to  enforce  the  performance  of  duties  required 
by  the  Act.  How  this  Board  of  Control  will  avail 
to  overcome  local  obstruction — the  inertia  and 
stolidity  of  the  provincial  mind — is  yet  an  unknown 
quality.  It  is,  in  any  event,  a leap  in  the  dark, 
and  a novel  experiment  in  local  self-government. 

The  simplicity  of  the  Government  Bill  is  in  accord 
with  the  tendency  of  modern  legislation,  which 
aims  at  concentration  rather  than  the  diffusion  of 
local  authority.  There  is,  indeed,  a maze  of  juris- 
dictions to  be  found  on  the  face  of  every  county, 
overlapping  and  jostling  each  other  in  most  admired 
disorder.  If  the  Legislature  could  find  time  and 
occasion  to  determine  once  for  all  the  unit  of 
local  administration,  it  would  cut  the  Gordian  knot 
of  sanitary  legislation.  Every  constituted  authority 
would  thus  consist  of  groups  or  combinations  of 
the  units  ; and  we  should  no  longer  be  bewildered 
by  a redundance  of  authority — postal,  sanitary, 
magisterial,  and  parochial,  ‘ ‘ the  rotten  relics  of 
antiquity,”  as  a profane  critic  once  styled  them, 
without  sympathy,  or  the  hope  of  intelligent  co- 
operation. It  was  anticipated  that  a Liberal  Par- 
liament would  effect  this  grandest  of  all  reforms, 
by  the  creation  of  County  Boards — local  parlia- 
ments— within  the  limits  of  each  county,  charged 
with  ail  the  administrative  functions  of  local 
government,  elective  and  representative,  and  en- 
listing the  services  of  that  wealth  and  intelligence 
which  now  too  often  keep  aloof  from  the  turmoil 
of  parochial  politics.  tSuch  a creation  as  this  would 
re-animate  the  whole  system  of  local  administra- 
tion. Above  all,  would  these  bodies  be  competent  to 
undertake  the  conservation  of  our  rivers,  having 
their  jurisdiction  defined  by  historic  land- marks, 
well-known  and  understood  by  the  people. 
The  constitution  of  these  local  parliaments  has 
been  again  and  again  urged  in  this  hall,  and 
I venture  to  think  that  the  experiment  about 
to  be  made  in  Ireland  might  be  advantageously 
extended  to  the  counties  of  England,  in  lieu  of  a 
network  of  complex  jurisdictions,  to  be  developed 
under  the  cold  shade  of  an  Imperial  department, 
and  involving  the  worst  evils  of  centralisation, 
which  must,  sooner  or  later,  break  the  back  of 
local  independence,  by  saddling  upon  it  that 
modern  “Old  Man  of  the  Mountain,”  the  Local 
Government  Inspector. 

The  Government  Bill  divides  the  land  to  be  rated 
for  conservancy  purposes  into  lowlands,  midlands, 
and  uplands,  contr  ibuting  in  the  proportion  of  one- 
sixth  as  a maximum  measure  of  the  relative  benefits. 
In  Mr.  Magniac’s  Bill  there  are  but  two  classes, 
even  more  widely  contrasted.  This  Avill  tax  the 
energies  of  the  Government  Inspector,  and  throw 
each  district  into  social  fermentation  by  contests, 
local  and  Parliamentary.  We  are  floundering  again 
in  the  quagmire  of  local  inquiries. 

Assuredly  it  is  not  the  province  of  the  central 
bureau  in  Whitehall  to  indicate  the  limits  of  a 
river  flood,  or  to  determine  how  far  this  or  that 
land  is  vitally  interested  in  the  maintenance  of 
the  arterial  drain  of  every  watershed.  Desolate 
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Lonicstea^]s.  and  d<  predated  properties,  mark  too 
well  the  limits  and  extent  of  these  liabilities. 
JM  tho  Govt-nimei.t  pass  a Conservancy  Clauses 
Coiipolidution  Act,  embodying  the  general  prin- 
ciples and  regulations  by  which  aU  Conservancy 
11  .nirds  will  lie  goverened  in  the  future,  such  as  was 
onauted  for  the  construction  of  railways,  and  of 
waterworks,  and  for  the  manifold  purposes  of 
public  iicalth,  and  leave  the  details  of  local  ad- 
ministration to  those  who  are  best  able,  by  local 
knowledge  and  experience,  to  determine  them.  If 
County  boards  were  established,  they  would  be 
the  best  tnbunals  to  determine  these  questions  of 
relative  ratcability  between  upland  and  lowland 
throughout  the  watershed;  and  where  a river  con- 
st itut«-s  the  frontit  r line,  or  division  between  two 
oi-  more  counties,  the  conservancy  would  be  com- 
j>o.se<l  of  committees  of  the  Board  of  each  county, 
:ind  tliereby  we  should  realise  the  conception  of 
r\Ir.  Stansfeld,  when  he  recommended  “ simplifica- 
tion of  areas  and  authorities,”  constituted  for  all 
j)’.ir])Oses  and  functions  for  which  those  areas  are 
tit. 

Navigation. 

For  improving  and  maintaining  the  navigation ; 
for  maintaining  dykes  already  existing,  or  con- 
structing new  ones ; for  removing  obstructions, 
lowering  dams  and  weirs  ; in  a word,  for  all  the 
I)urj)Oses  of  repair,  of  maintenance,  and  of  im- 
I)rovcment,  these  Acts  confer  ample  powers,  which 
are  indispensable  to  every  conservancy.  It  may, 
liow(‘ver,  be  asked  whether  rivers  beyond  certain 
limits  of  tidal  waters  are  now  required  for  naviga- 
tion at  all,  seeing  the  marvellous  extension  of  our 
railway  system  in  every  valley  and  nook  of  this 
kingdom.  It  is  certain  that  many  rivers,  once  the 
silent  liighways  of  inland  commerce,  arenow  well 
nigh  deserted,  and  if  the  interests  of  navigation  are 
of  ] ar;imount  importance  in  these  days,  it  will  be 
necfssary,  not  only  to  lead  the  waters  into  our 
rive  rs,  Imt  tf>  keep  them  there  for  times  of  need, 
when  drought  .shall  follow  present  abundance.  It 
is  OH^-y,  by  a judicious  expenditure  of  money  and 
brain  f.ower,  so  to  control  the  stream,  that  your 
river  siiall  be  full  in  ordinary  seasons ; but  to  re- 
pleni^li  ami  maintain  that  stream  when  the  cycle 
«>l  firv  seasf)iis  recurs,  as  it  assuredly  will,  is  a much 
moic  enui])lex  jjroblem.  The  floods  of  the  past 
few  year:,  should  not  blind  us  to  the  probable  re- 
(airj  en(  of  a season  when  W('  shall  have  too  little 
water  latlu'r  than  too  much,  whether  that  de- 
ficiency be  due  to  the  wholesale  abstraction  of 
water  for  tlu;  .snj)])ly  of  dense  populations,  or  to  the 
reckless  misuse  of  bountiful  rain,  as  the  cheaper 
vehicle  wliieh  niod(  ni  civilisation  calls  in  aid  to 
convey  the  sewage  of  those  populations  to  distant 
onttalls.  In  selecting  such  outfalls  for  the  disposal 
of  sewMge,  engineers  arc  aj)t  to  think  less  of  there- 
fpiirf  inents  of  tin*  rij)arian  owners  than  of  those  of 
th-'  towns  which  invoke  their  aid  to  rid  them  of  a 
nui.s.'ince.  In  sueh  cases,  it  often  happens  that  the 
w.’iters  which  should  repleni.sh  the  rivers  are  diverted 
from  its  n;itin-Ml  channel  to  another  area,  where 
flu‘y  may  be  regardf  d as  a curse  rather  than  a 
ble.«simr.  The  late  :Mr.  Cubitt,  twice  Lord  Mayor 
ot  l,ondon,  when  contemplating  the  gigantic 
w:hcme  of  sewMg-e  interception  projected  for  this 
motro])olis,  used  to  say  that  the  removal  of  the 
wsferworks  to  ],oints  above  Teddington  Lock,  and 
the  wilful  waste  of  water  as  a vehicle  of  sewage 


within  the  metropolis,  would,  sooner  or  later,  im- 
pair the  volume  and  scour  of  the  Thames  through 
30  miles  of  its  course ; and  that  some  of  us  indeed 
might  live  to  see  the  results  of  such  improvidence. 
It  is  rash  to  prophesy  in  these  days,  but  when  that 
millenium,  which  we  are  all  fondly  anticipating, 
shall  arrive,  when  “ Sanitas  sanitatum,  omnia 
sanifas  ” will  become  not  a bye-word  but  a reality, 
we  shall  keep  our  sewage  out  of  our  rivers  as  the 
first  condition  of  their  purity,  and  permit  the 
rainfall  to  pass  through  its  natural  courses  un- 
polluted, and  fitted  for  the  needs  of  industry  and 
commerce  along  their  course.  If  our  drains  and 
sewers  were  properly  constructed  of  sufficient,  and 
no  more  than  sufficient,  capacity,  town  sewage 
would  supply  its  own  vehicle,  thus  avoiding  the 
danger  of  huge  elongated  ces.spools,  which  convert 
the  bournes  and  brooks  of  our  cities  into  rivers 
of  pestilence. 

Ieeigation,  Deainage,  and  Peotection  of 
Lands  feom  Injuey  by  Floods. 

For  these  and  analogous  purposes,  both  mea- 
sures provide  abundant  powers,  in  addition  to 
the  power  of  rating  the  inhabitants  of  each  area, 
in  order  to  supply  the  necessary  funds  for  the 
requirements  of  the  conservators.  There  would  be 
no  dispute  as  to  the  necessity  and  efficacy  of  such 
provisions.  It  is  only  when  we  come  to  the  ques- 
tion of  degrees  of  liability  that  we  can  see  in  the 
mind’s  eye  a cause  of  future  contention  and  conflict ; 
but  the  question  whether  uplands  should  be  rated  at 
all  remains,  and  is  by  no  means  so  easy  of  solution 
as  has  been  sometimes  contended.  Doubtless  the 
lov/  lands  benefit  most  by  new  works,  as  they  have 
suffered  most  by  the  neglect  of  old  ; they  have  in 
any  event  to  bear  the  burden  of  excessive  rainfall 
upon  the  uplands,  and  this  contingency  affects 
their  price  and  value  ; on  the  other  hand,  those 
above  the  range  of  floods  are  benefited  by  the 
outfall  for  natural  drainage,  and  it  is  known  that 
highlands  attract  the  rain-clouds,  and  that  more 
rain  falls  upon  the  hills  than  upon  an  equal  area 
in  the  valleys  beneath.  This  alone  would  be  an 
argument  for  not  exempting  them  altogether,  and 
the  conservancy-rate,  if  spread  over  a sufficiently 
extensive  area  cannot  be  a grievous  burden  to  any  part 
of  it.  Though  we  accept  the  principle  of  a common 
liability  within  certain  limits,  for  the  common  good 
of  all,  I believe  that  this  vexed  question  wdll 
never  be  adjusted  in  the  turmoil  of  local  inquiries, 
but  must  be  resolutely  grappled  with  and  deter- 
mined in  the  serener  atmosphere  of  Parliament. 
Already  there  are  rumblings  of  discontent  from 
the  fen- country  of  Cambridgeshire,  where  costly 
works,  involving  an  annual  charge,  have  long 
ago  been  executed.  It  would  be  unjust  to  throw 
upon  those  who  have  had  the  courage  to  help 
themselves  an  additional  burden  for  the  benefit  of 
others  who  have  been  supine  or  penurious ; and  the 
demand  has  been  made  for  a further  sub-division — 
to  be  termed  “ protected  lands,”  which  have  com- 
pleted local  works  for  their  own  protection ; and 
are  entitled  thereby  to  be  placed  on  an  equality 
with  the  most  favoured  districts. 

The  prevention  of  those  continuous  floods,  of  which 
the  effects  are  too  patent  to  every  traveller,  is,  after 
ail,  the  most  important  of  the  duties  which  will 
devolve  upon  these  Conservancy  Boards.  We  have 
been  warned,  by  an  eminent  authority,  that  the 
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elemeiits  “ upon  which  floods  depend  are  entirely 
beyond  the  reach  of  human  interference.”  The 
speaker,  of  course,  referred  to  excessive  floods, 
and  we  at  once  admit,  without  reservation,  that 
neither  the  salt  ocean,  nor  the  sun’s  heat, 
which  constantly  evaporates  it,  will  be  within 
the  control  of  any  conservancy.  There  is 
a “reign  of  law”  in  nature  beyond  the  reach 
of  Acts  of  Parliament,  and  to  that  law  we 
must  perforce  submit.  This  self-same  salt  ocean, 
and  the  sun’s  influence  upon  it,  have  worked 
together  for  good,  and  for  the  same  almighty 
purpose,  from  primeval  times.  The  question  for 
consideration  in  these  latter  days  is — What  are  the 
causes  which  have  made  inundations — once  rare, 
and  only  to  be  collected  from  the  memory  of  the 
oldest  inhabitant — the  normal  condition  of  the 
Midland  counties  ? On  the  one  hand,  it  is  said  that 
it  is  due  to  the  perfected  system  of  land  drainage, 
in  the  interest  of  agriculture,  which  carries  down 
the  rainfall  from  upland  and  midland  with  much 
greater  speed  and  certainty  than  formerly,  whilst 
the  capacity  of  the  river  bed,  which  once  was 
ample  to  contain  the  flood,  is  silted  up  from 
day  to  day  by  mud,  and  debris  from  the  upper 
reaches.  On  the  other  hand,  it  is  asserted  that 
deep  drainage  increases  the  absorptive  power  of 
the  surface  sods,  and  that  the  rainfall  now  soaks 
deeper  into  the  pores  and  crevices  of  the  earth, 
where  formerly  it  ran  from  saturated  surfaces 
direct  into  the  river,  when  once  the  shallow 
sponge  was  filled,  and  downward  filtration  pre- 
cluded. Whatever  force  may  be  due  to  either 
argument,  this  will  not  account  for  the  phenomena 
constantly  recurring  of  floods,  where  no  floods 
w’ere  within  the  memory  of  man  ; and  to  determine 
the  question,  finally,  would  require  not  only 
patient  investigation,  but  also  data  and  statistics 
which  are  not  yet  forthcoming,  for  the  use 
of  scientific  demonstrations.  Conclusions  vary 
as  to  the  character  of  soil  and  strata ; and 
each  observer  holds  by  the  result  of  his  own 
personal  observations.  Whenever  it  rains  for 
twenty-four  hours,  men  look  to  the  too  familiar 
column  of  the  daily  journal,  and  read  a calamitous 
tale  of  floods  in  the  Midlands,  as  we  were  wont  to 
look  with  grim  misgivings  for  a list  of  “ wrecks 
and  casualties”  after  an  equinoctial  gale.  It  may 
be  that  in  these  days  of  newspaper  enterprise,  of 
special  correspondents  in  every  town,  endowed 
alike  with  strong  imaginations  and  irrepressible 
energy,  nothing  is  lost  in  the  relation  of  it  to  the 
eager  reader,  who  scans,  with  his  daily  bread,  a 
catalogue  of  “ moving  accidents  by  flood  and  field.” 
Every  shepherd  tells  his  tale  of  woe  to  the  inter- 
viewer, and  there  is  now-a-days  a craving  for  sensa- 
tional news  which  neither  existed  nor  was  dreamed 
of  in  the  philosophy  of  our  forefathers.  It  may 
be  the  march  of  civilisation,  but  there  is  no  hiding 
“ of  a light  under  a bushel ;”  our  virtues  and  our 
vices,  social  evils  and  misfortunes,  the  incidents 
of  every  trade  and  every  occupation,  are  proclaimed 
upon  the  house-top  without  reserve  or  extenu- 
ation. It  was  far  otherwise  a century  ago.  The 
floods  of  Yorkshire  had  abated  before  their 
existence  was  known  in  London,  and  dryland  had 
reappeared  in  the  valleys  of  Somerset  before  the 
good  citizens  of  Carlisle  had  ever  heard  of  the 
deluge.  In  this  year  of  grace,  the  telegraph  re- 
peats each  harrowing  detail  with  painful  iteration. 


We  are,  however,  not  alone  in  our  struggles  to 
control  by  human  skill  the  forces  of  nature  ; this 
has  been  done  successfully  in  Holland,  where 
the  people  live  deep  down  in  the  hold  of  a ship, 
as  it  were,  ever  on  the  watch  for  the  slightest 
sign  of  crack  or  leak ; in  Italy,  also,  upon 
the  plain  of  Lombardy,  the  yellow  floods  of  the 
fruitful  Po  are  curbed,  controlled,  and  utilised  for  the 
beneficent  purposes  of  man ; and  with  all  our  self- 
glorification  as  an  eminently  practical  people,  it  is 
to  these  two  nations  after  aU  that  we  shall  have  to 
look  for  practical  lessons  in  the  art  of  river  conser- 
vation. Time  fails  me  to  describe  how  the  sturdy 
Hollander  won  his  birthright  from  the  sea,  how 
he  kept  it  through  centuries  of  toil  and  persecution; 
how  the  floods  of  Ehineland  have  become  a river 
of  wealth  and  fertility,  and  the  Rhine  delta  converted 
into  a luxuriant  garden ; but  they  who  run  may 
read,  and  those  who  aspire  to  local  fame  and  use- 
fulness, and  to  serve  the  State  upon  these  new 
Conservancy  Boards,  will  find  the  system  of 
scientific  drainage,  as  developed  in  the  Drainage 
Unions  of  Holland,  the  best  model  for  their 
imitation.  Mr.  J.  Clarke  Hawkshaw  has  des- 
cribed it  in  a luminous  paper,  which  will  be  found 
in  the  Journal  of  this  Society,  vol.  xxvii.,  p.  848. 
The  Government  may  well  take  a lesson  from  that 
cradle  of  self-government  and  independence,  by 
establishing  a central  department  of  water  engi- 
neers similar  to  the  College  of  the  “ Water-Staat” 
in  the  Hague,  of  which  Mr.  Dirks  is  the  head.  This 
department  deals  with  all  matters  relating  to  the 
flow  of  rivers,  and  the  levels  of  floods,  and  controls 
the  drainage  of  the  polders  and  fens  of  Holland 
from  a common  centre,  as  Count  Moltke  directed 
the  operations  of  a grand  army  from  the  table  of 
his  bureau ; an  example  in  every  way  worthy  of 
our  imitation,  which  would  ensure  a succession  of 
trained  and  experienced  men,  directed  to  this  par- 
ticular branch  of  engineering  science. 

Practical  men  have  long  been  of  opinion  that 
something  like  this  system  of  central  control  should 
be  adopted  along  the  course  of  our  rivers — that 
every  weir  and  lock  should  be  connected  by  tele- 
graph, governed  from  some  point  of  vantage  to 
insure  concerted  action — so  that  whenever  the 
approach  of  a flood  be  announced,  a comparatively 
empty  river  would  be  ready  to  receive  it. 

There  are  yet  other  causes  of  flood  and  inunda- 
tion, which  have  not  escaped  the  observation  of 
men  like  Mr.  Parker,  of  Oxford.  One,  and 
not  the  least  important,  is  the  reclamation 
of  the  numerous  meres,  like  Oxham  Mere,  on 
the  Thames,  or  Whittlesea  Mere,  in  the  valley  of 
the  Ouse,  and  the  embankment  and  cultivation  of 
large  tracts  upon  each  river  bank,  which  formerly, 
in  times  of  flood,  were  always  covered;  and  at  other 
times  and  seasons  were  utilised  as  commons  of 
pasture,  for  the  use  of  all.  Another  cause  is  the 
silting  up  of  the  river  channels  by  the  debris  and 
detritus  which  the  neglect  of  past  years  has  allowed 
to  accumulate.  To  the  first  I attribute  the  greatest 
importance.  These  meres  and  marshes  once  marked, 
the  course  of  every  stream  as  it  approached 
the  sea,  and  became  reservoirs  for  superfluous 
waters,  and  safety-valves  to  the  surrounding 
districts,  serving  the  same  purpose  as  the  bosom, 
lands  of  Holland,  which  are  maintained  with  the 
most  vigilant  supervision  for  the  storage  of  flood 
waters  in  the  lowlands  around  them.  Such  were 
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the  paltinpfs  of  Essex,  at  times  covered  by  the 
v.-aters  of  the  Crouch  and  Blackwater,  affording,  in 
dry  sf  .'isuns,  a precarious  pasturage  to  the  neigh- 
bruiriiiir  coiuniunities.  ere  these  "wide  reaches, 

( I .'i 111  idit morasses, have beenreclaimed, embanked, 
:tinl  v i 'U  from  the  sea,  we  find  too  often  the  walls 
and  dykfs  neglected  and  out  of  repair,  and  the 
sti'iin  (if  flu-  iNth  of  January  has  awakened  us  from 
-1.  . of  half  a century,  and  made  the  inhabitants  of 
> 1!..  ’ districts  acquainted  with  misfortune  who 
(ir-  i::,(  d that  they  had  kept  themselves  safe  from 
: I.  r . id  - of  the  sea."  Time  forbids  me  to  enlarge  upon 
t ’:.;-  i'i].ic,  but  the  subject  is  in  good  hands,  and 
' nly  t o rijic  for  the  attention  of  the  Legislature. 

Ii:  the  valleys  of  the  Tame  and  Trent,  large 
t’-  " t'  of  farm  and  meadow  land  have  become  an 
ii  1 nd  sea.  These  rivers,  choked  with  mineral 
■ iiemufacturing  filth,  leave  behind,  when  they 
<.•  retire,  a film  of  poisonous  filth  to  kill  the 
'll’  ibage.  and  infest  the  soil  with  sedge  and  “tus- 
t ic  ■’  grasses,  which  convert  the  finest  pastures 
ii  t > an  unprofitable  morass. 

Something  is  being  done,  we  are  told,  by  the 
Thames  Drainage  Commissioners,  under  their 
-j)  fial  Act,  to  maintain  that  river  as  nature  in- 
ti nded  it  to  be — the  main  drain  of  the  upper 
valleys  ; and  this  brings  us  to  the  inquiry  so  often 
ja.nde  in  this  hall — Why  is  it  that  in  all  these 
measures  of  sanitary  preservation  the  metropolis 
and  tlio  Thames  are  exempted  by  special  saving 
<1  an  SOS  r In  Mr.  Magniac’s  Bill,  the  Thames, 
tlie  Lea,  the  Mersey,  the  Medway,  the  Tyne,  the 
Wi-ar,  and  the  Tees,  representing  well  nigh  half 
tl,e  watershed  area  of  England,  are  excluded. 
Tne  Government  Bill  is  less  curtailed  in  its  opera- 
tions, but  both  measures  are  careful  not  to  disturb 
th(-  rights  of  the  Crown,  or  the  ancient  privileges  of 
ilie  Lord  High  Admiral  of  the  Kingdom.  It  is, 
however,  to  the  Thames  I would  particularly 
ilin  i-t  attention.  There  is  a mysterious  sanctity 
rdioiit  tliis  river  and  theprecincts  of  the  metropolis. 
It  i-  a kind  of  “ Alsatia,”  like  the  old  sanctuary  of 
Wliiti  ffiars,  with  its  benefit  of  clergy  outside  the 
].:d.  of  1 lie  constitution,  and  beyond  the  reach  of 
till  (oanmin  law.  In  1848,  the  metropolis  and 
till  'rii.iiiics  were  specially  excepted  in  the  pre- 
aiidJ-  of  tli(!  first  Public  Health  Act,  and  the 
liiitii  of  drainage  were  confided  to  the  charge  of 
' rl'iin  (’onunissioners  who  have  “damned  them- 
r.'v.^  to  everlasting  fame”  by  directing  the 
watre  of  LondoTi  and  its  suburbs  to  be  passed 
i: OM  lie-  Liver  Thames  as  the  best  available 
la.'  jin-  of  dis])osing  of  a nuisance.  Twenty  years 
!:.tcr,  the  Conservancy  Acts  were  passed  to  compel 
lie-  nnf'irfunate  victims  of  misdirected  zeal  to  take 
i*  out  again,  and  retrieve,  if  possible,  the  ancient 
]-nrity  of  flu!  stream.  From  the  Pollution  Act 
I : I 'T'i.  flieTlh'mies  and  the  metropolis  were  again 
I ' ( j.ti  d ; .and  in  these  two  measures  now  before 
. tlie  'I'lianies  is  exempted,  although  it  is 
nail t I'd,  on  .all  hands,  that  the  Conservators  of 
rivir  liavc  every  power  for  good  or  evil, 
■M  ''pt  th.at  wliieh  this  Act  'would  give  them, 
1 Miii'ly.  the  means  of  rating  the  owners  and 
'•((Ujairs  who  are  to  be  benefited  by  their 
o|'.  lations.  The  tolls  of  navigation,  and  the 
M'di-idii  s of  the  w.ater  companies,  do  not  suffice 
1 r .all  the  jnuqMises  of  tlui  Thames  Conservators, 
ar-i  til.  V would  gladly  h.avo  the  powers  which 
th'  — • bills  would  confer  upon  them  of  providing 


increased  funds  for  necessary  improvements.  As 
it  is,  the  want  of  means  to  do  good  deeds  is  the 
ever  ready  excuse  for  leaving  them  undone.  It 
certainly  cannot  be  argued  that  the  pro-visions  for 
the  prevention  of  floods  are  not  required  for  metro- 
politan waters.  Bermondsey  and  Windsor,  Lam- 
beth and  Hampton,  would  tell  a far  different  tale, 
and  the  irony  of  the  situation  is  complete  when  we 
see  the  Eoyal  domain  of  Windsor  faring  no  better 
than  the  squalid  dens  of  Eotherhithe ; whilst  we 
read  in  the  last  official  report  of  the  Port  Medical 
Officer  of  London,  dated  September  1st,  1880, 
that  there  are  still  348  foul  outfalls  within 
the  limits  of  his  district ; nearly  every  one  of 
which  implies  a distinct  violation  of  the  Eivers 
Pollution  Act.  As  to  the  condition  of  things 
below  Barking  and  Crossness,  the  writer  of  this 
paper  has  denounced  it  too  often  in  this  hall,  to 
make  it  other  than  a thrice-told  tale  to  his 
audience.  It  may  be  stated,  in  the  interest  of 
navigation,  before  we  quit  the  subject  of  the 
Thames,  that  the  dredging  operations  of  the  con- 
servators during  the  past  few  years  have  only 
made  the  lack  of  water  more  conspicuous. 

PUKIFICATION-. 

The  last  branch  of  this  inquiry  is  conservation  for 
the  purposes  of  purifleation,  and  the  preservation  of 
fish  as  food  for  the  people.  It  is  often  said  that 
purification  is  a misnomer,  that  it  is  impossible  to 
purify  water  once  polluted  by  sewage,  and  that  fifty 
miles  of  river  flow  would  not  suffice  to  destroy  by 
oxidation  the  germs  of  infection,  where  they  exist. 
When  I speak  of  purification,  let  it  be  understood 
that  I mean  “ comparative  purification”  only.  If 
the  allegations  above  mentioned  are  well  founded, 
it  would  appear  to  be  the  logical  sequence  of  such 
opinions  held  in  high  quarters,  that  our  rivers 
should  not  any  longer  be  the  sources  of  water 
supply  for  the  people,  and  that  the  Thames  and 
Lea  must  be  unfit  for  the  supply  of  natural 
food.  That  they  are  polluted  by  sewage  no  one 
can  dispute,  and  in  the  eyes  of  sanitary  enthu- 
siasts, the  baneful  results  of  that  contamina- 
tion become  more  patent  every  day.  But  the 
Government  measure  expressly  provides  for  the 
storage  of  water  for  drinking  and  other  purposes, 
and  the  new  Conservancy  Boards  may  sell  the 
water  thus  stored  from  time  to  time ; this  at  once 
involves  the  power  to  clarify  and  purify  as  far  as 
practicable  the  water  to  be  stored,  and,  conse- 
quently, we  find  that  both  measures  provide 
for  the  enforcement  of  the  Eivers  Prevention 
Pollution  Act,  1876,  conferring  all  the  powers 
of  a sanitary  authority  for  such  purpose.  To 
those  who  know  how  far  that  Act  has  faUen 
short  of  the  promise  of  its  inception  and  enactment, 
this  is  indeed  a step  in  the  right  direction,  and  the 
appointment  of  a free,  fearless,  and  incorruptible 
authority  to  insist  upon  obedience  to  that  Act  'will 
redeem  it  from  the  reproach  hitherto  cast  upon  it 
of  a lame  and  impotent  piece  of  legislation.  In 
November,  1877,  the  Local  Government  Board  re- 
commended this  Prevention  of  Pollution  Act  to  the 
attention  of  all  sanitary  authorities  throughout  the 
kingdom,  but  the  sanitary  authorities  turned  a deaf 
ear  to  the  suggestion,  and  when  theActcame  into  full 
operation  at  the  beginning  of  1878,  it  was  found  that 
in  the  rural  districts,  the  owners  of  small  tenements 
upon  the  Local  Boards  took  good  care  that  the 
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rates,  for  which  they  had  compounded,  should  not 
be  augmented  at  the  bidding  of  Government  In- 
spectors or  local  sanitarians  ; whilst  in  the  towns 
the  manufacturers  themselves,  who  were  the  prin- 
cipal delinquents,  usurped  the  reins  of  local 
authority,  and  with  sullen  immobility  declined  to 
spin  the  rope  for  their  own  impending  execution. 
Thus  the  manufacturers  themselves  being  the  most 
flagrant  offenders  against  the  obnoxious  Act,  it  is 
no  matter  for  sui’prise  that  they  showed  no  alacrity 
in  enforcing  its  provisions.  When  these  measures 
receive  the  sanction  of  Parliament,  we  shall 
find  a momentous  change  for  the  better  throughout 
the  kingdom.  Men  above  the  petty  temptations 
•of  self-interest,  and  eager  only  for  the  common 
good  of  rich  and  poor  alike,  will  intervene,  under 
these  Acts,  to  stay  the  continuance  of  old  and  to 
prevent  the  establishment  of  new  sources  of  pollu- 
tion ; and  who  can  doubt  that  that  intervention  is 
imperatively  required  ? Sewage  contamination,  in 
its  worst  form,  is  poisoning  the  fish  of  every  river, 
from  the  Tay  to  the  Dart,  and  the  precious  food  of 
the  people  perishes,  choked  by  the  refuse  of  cloth 
and  other  factories  run  to  waste  in  every  river  pool. 
Eostlv  manures  are  carried  away,  and  their  most 
valuable  constituents  lost  in  solution  in  their  pro- 
gress towards  the  sea  ; and  when  we  reflect  that 
fifty  loads  to  the  acre  is  no  uncommon  dressing  in 
some  parts  of  the  Thames  valley,  we  contemplate 
this  waste  of  fertilising  material  with  dismay. 
This  becomes  indeed  “matter  out  of  place,”  and 
that  which  was  intended  to  enrich  the  lands, 
avails  only  to  defile  the  waters.  If  this  be  a 
calamity  incident  to  high  farming  and  scientific 
cultivation,  if  this  be  beyond  the  help  of  human 
skill,  it  is  serious  matter  for  our  consideration, 
how  far  we  are  justified  in  storing  river  water,  at  all 
events,  on  our  lower  reaches,  for  the  use  of  man  ? 
In  the  upland  valleys  it  may  be  possible  to  obtain 
water  of  sufiicient  purity  from  the  rills  and 
brooks.  In  this  regard,  the  measures  will  be 
useful,  and  are  worthy  of  all  support.  The  pollu- 
tion of  rivers,  by  the  refuse  of  mills  and  manu- 
factories is,  however,  the  inhe  de  resistance  of 
sanitary  progress.  It  has  bajffled  the  energies 
and  perplexed  the  minds  of  economists, 
and  we  can  paraphrase  the  celebrated  line 
of  the  poet,  “ Theirs  is  the  respect  which  makes 
(pollution)  of  so  long  life.”  Every  Government 
fears  to  plunge  into  the  slough  of  despond,  and 
influences  inside  and  outside  Parliament  have 
combined  to  postpone  the  question  to  a more  con- 
venient season.  It  is  not  wise  to  harass  interests, 
especially  commercial  interests,  just  on  the  eve  of 
a General  Election,  and  gratitude  for  political 
supf>ort,  or  favours  to  come,  make  men  wary  of 
giving  offence  during  the  existence  of  a Parlia- 
ment. But  the  logic  of  facts  is  too  strong  even  for 
political  ties,  and  the  Court  of  Chancery  steps  into 
vindicate  the  rights  of  riparian  owners,  even  where 
the  Legislature  halts  in  providing  a remedy.  We 
hear  a monotonous  tale  of  injunctions  and  informa- 
tions by  the  Attorney-General,  on  every  side  there 
comes  a cry  for  help  to  arrest  the  vengeance  of  the 
law,  and  mills  and  factories  in  some  of  our  most 
important  industries  have  the  possibility  of  ex- 
tinction pending  over  them.  From  the  Calder, 
from  the  Eibble,  from  the  Medway,  and  from  the 
Dart,  importunate  millowners,  in  their  emer- 
gency appeal  for  helf) — financial  and  scientific 


— to  save  them  from  the  threatened  injunction. 
Fortunately,  it  has  come  to  pass  in  the  very  nick 
of  time,  now  that  the  Government  have  resolved 
to  enforce  compliance  with  the  law,  that  in  the 
same  Parliament  which  is  about  to  give  the  powers 
of  compulsion  to  new  Conservaney  Boards,  a Bill 
has  been  introduced,  and  read  a first  time,  in  the 
House  of  Lords,  which  offers  a way  of  escape 
to  those  who  care  to  seek  it.  This  Bill  is 
called  the  Manufacturers’  and  Millowners’  Mutual 
Aid  Association,  and  our  Chairman,  to-night,  is 
one  of  its  most  zealous  promoters,  representing  as 
he  does  interests  largely  identified  with  the  com- 
mercial activity  of  Yorkshire,  and  suffering  from 
the  pollution  of  one  of  their  largest  rivers.  The 
objects  of  the  Bill  are  simple,  viz.,  to  provide  the 
means  for  enabling  manufacturers  and  others  to 
comply  with  the  provisions  of  the  Eivers  Preven- 
tion Pollution  Aet,  1876.  “ It  is  capital  we  want,” 

say  the  mill-owners  throughout  the  country, 
“science  and  engineering  skill  alone  will  not 
sufiice,  the  experience  of  the  past  has  taught  us  to 
utilise  our  waste,  and  we  have  taken  to  heart  the 
lesson.  We  can  retain  that  waste,  which  is  really 
wealth  disguised,  if  we  had  the  capital  to  erect  the 
necessary  works  and  machinery ; we  only  want 
time  and  the  forbearance  of  the  Government  for  a 
short  while  longer  to  lift  us  over  the  dead  centre 
of  our  difficulties.” 

The  effect  upon  our  rivers,  if  this  resolve  were 
carried  into  action,  would  be  immediate,  and  the 
undertaking  of  this  company  becomes,  in  that 
respect,  an  enterprise  of  national  importance.  It 
seeks  powers  to  lend  money,  and  supply  the  means 
which  scientific  skill  and  experience  have  disclosed, 
to  keep  pollution  in  the  form  of  mineral  and  factory 
refuse  out  of  our  rivers,  and  to  convert  it  to  use 
and  profit.  The  provisions  of  the  Bill  are  analo- 
gous to  those  of  the  Land  Improvement  Act, 
furnishing  a means  of  judicious  investment,  secured 
by  the  best  of  all  assurances,  in  the  development 
of  our  commerce  and  manufactories,  and  the 
improvement  of  mills  and  similar  premises  by 
outlay  of  capital  to  the  mutual  advantage  of 
both  landlord  and  tenant.  The  loans  will  be 
repaid  over  a period  of  years  with  interest, 
and  the  series  of  instalments  will  become  a 
charge  upon  both  land  and  premises  thus  im- 
proved, until  final  redemption.  Such  a measure 
as  this  is  but  a corollary  to  the  original  Act,  and, 
with  the  co-operation  of  the  Local  Government 
Department,  whose  work  it  is  designed  to  supple- 
ment, it  will  become  an  instrument  in  the  hands  of 
authority  to  compel  the  observance  of  the  law. 
To  Conservancy  Boards  and  other  similar  corpora- 
tions it  will  be  a welcome  ally,  and  will  afford  a 
ready  reply  to  the  manifold  excuses  which  have 
become  the  stereotyped  apology  for  every  delin- 
quency. “If,  sir,  you  have  the  will  to  comply 
with  the  Act,  there  is  the  way,”  will  be  the 
cogent  answer  to  all  such  protestations. 

We  must  go  back  to  the  times  of  the  Tudors  for 
the  first  Conservancy  Act,  and  it  may  be  left  to  the 
Victorian  age  to  complete  the  series.  We  accept 
these  measures  gladly  for  the  good  that  is  within 
them,  and  as  an  earnest  of  still  better  things  to 
come.  Meanwhile  these  Conservancy  Boards, 
which  they  propose  to  constitute,  have  one  dis- 
tinguishing merit,  they  are  thoroughly  representa- 
tive bodies,  based  broadly  on  the  will  and  necessities 
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the  people,  and  they  will  be  sustained  by  co- 
operation of  all  classes,  urban  and  rural,  for  th« 
common  good.  They  will  provide  for  drainage  of 
all  lands,  high  and  low,  inland  or  adjoining  the 
sea,  and  under  them  the  interests  of  owner  and 
occupif  r,  mill-owner,  and  merchant,  will  be  equally 
]»rotei  ted  with  unity  of  purpose,  and  economy  of 
administration.  The  evil  of  splitting  up  the 
country  into  partial  jurisdictions,  and  the  pro- 
verliial  fate  of  divided  coimcils,  is  thus  avoided. 

These  are  great  gains,  and  we  hope  that  the  new- 
born zeal  of  our  legislators  will  not  cool;  that  Par- 
liament will  rise  to  the  height  of  the  great  argu- 
ment, nor  stay  its  hand  until  the  neglect  of 
generations  has  been  repaired. 


DISCUSSION. 

Admiral  Sir  Frederick  Nicolson,  Bart.,  C.B.,  as 

{■luiinnan  of  the  Thames  Conservancy  Board,  thought 
lie  ought,  in  justice  to  that  body,  to  say  a word  or  two. 
Tlie  question  was  one  of  complexity,  and  it  was  very 
difficult  to  make  clear  in  a short  time  the  legal  position 
of  the  various  bodies  which  had  to  do  with  the  Thames. 
The  portion  of  the  river  above  Staines  must  always 
Ix)  divided  from  that  below,  the  latter  having  been  in 
the  hands  of  the  Corporation  of  London  for  many 
years  ; but  in  1857,  the  Conservancy  Board  was  consti- 
tuted, and  that  portion  of  the  river  was  placed  in  its 
liauds.  In  1866,  the  river  above  Staines  was  found  to 
1)C  in  such  a lamentable  condition,  that  it  was  necessary 
to  })Iace  it  in  the  hands  of  some  governing  body,  that 
being  the  portion  where  the  greatest  difficulty  with 
regard  to  floods  arise;  and  it  was  then  placed  under  the 
Conservancy  Board,  which  had  an  additional  number  of 
representative  members  added  to  the  Board.  With  regard 
to  tlic  navigation,  the  Conservators  had  already  spent 
aljout  £100,000  above  Staines,  in  large  repairs  and  new 
works  ; and  the  locks  and  weirs,  which  were  crumbling 
to  j)ieces,  liad  now  been  nearly  all  repaired.  Simul- 
taneously with  this,  attention  had  also  been  paid,  as 
far  as  po.s.sible,  to  new  weirs,  in  order  to  mitigate  floods. 

( )niy  a few  montlis  ago  a new  weir  had  been  built  above 
1 b nicy,  which  received  a very  critical  examination  by 
a very  distinguished  officer  of  Engineers,  who  had 
liad  diargc  of  irrigation  works  in  India,  and  who 

kiiowlfdgcd  that  it  was  a most  excellent  weir 
for  th(;  jHirpose.  But  there  was  always  this 
<liflioulty,  that  the  moment  anything  was  done  which 
improv’d  tlio  lands  above,  those  below  began  to 
cry  out  for  the  same  advantage,  and  so  they  went  on 
from  one  expenditure  to  another,  until  they  came  to  the 
end  of  their  pur.se,  for  money  wuis,  after  all,  the  great  key 
to  many  of  the.se  ju’oblcm.s.  As  to  navigation,  it  was 
quito  true,  a.s  Mr.  (.'re.sswcll  had  .said,  that  owing  to  the 
comjictition  (.f  railway.s,  it  did  notincrease  as  it  might  ; 
but  above  Staines  it  had  been  much  improved.  Within 
fh.-  la  d two  Years  they  had  ]>laced  a steam-dredger  on 
the  river,  and  were  gradually  clearing  away  many  old 
obstructions,  which  no  hand-dredger  could  deal  with. 
!!-  si.lc.s  the  Thames  Conservancy,  there  was  another 
body,  c.dled  the  Thames  Valley  Drainage  Commis- 
sioners, whicti  aro.se  in  this  way.  In  1870,  the  Conser- 
vators had  a Hill  before  I’arliamcnt,  and  were  anxious 
to  df)  something  to  improve  the  di, strict  around  Oxford. 
Owing,  however,  to  reasons  which  he  neednot  go  into,  the 
1 indi'wucr.s  thought  they  could  do  tho  work  better  them- 
S4’lvi'-.  the  Cou.scrvators  had  to  withdraw  certain  clauses 
from  tie-  liill,  and,  a year  or  so  aftcrward.s,  an  Act  was 
pass.  (1  constituting  tho  Thames  Valley  Drainage  Com- 
missioners. Their  jurisdiction  extends  from  fourteen 
mil.  s below  Oxford  to  a long  xvay  above  Cricklade. 
Tb.  y had  had  great  difficulties  to  contend  with  ; they 
h.ad  •p4'ut  ;i  gre.at  deal  on  preliminary  surveys,  and  got 
an  cl,al)or.at4'  report  from  Sir  J.  Hawksbaw,  suggesting 
.an  .'xiicuditurc  of  £120,000  as  the  only  thing  which 


would  cure  the  evils ; upon  this  they  were  rather  alarmed, 
having  already  rated  the  owners  and  occupiers  about 
4s.  an  acre  for  preliminary  expenses.  At  the  present 
moment,  however,  the  Thames  Conservancy  were  in 
correspondence  with  them,  and  were  not  without  hopes 
that,  if  some  means  could  be  devised  for  rai.sing  money, 
something  more  might  be  done  for  that  part  of  the  river. 
There  was  one  source  of  obstruction  which  they  had  no 
power  of  dealing  with,  and  that  was  the  old  country  bridges,  , 

which  very  often  were  obvious  causes  of  floods.  He  i 
could  only  say  that,  as  far  as  their  powers  and  means  j 
went,  the  Conservators  had  done  their  best,  aided  by  their  ; 
experienced  engineer,  to  mitigate  the  evils  of  floods.  j 
With  regard  to  purification,  there  was  again  a certain 
amount  of  compheation.  The  Conservators  had  large 
powers,  but  within  the  metropolitan  area,  from  Chiswick 
to  Crossness  outfaU,  the  river  in  that  respect  was  under 
control  of  the  Metropolitan  Board  of  Works.  Above  , 
Chiswick  and  below  Crossness  the  powers  of  the  Con-  i 
servators  were  very  large  ; and  he  was  glad  to  be  able 
to  say  that  above  the  intake  of  the  water-works  for 
supplying  London,  there  was  no  sewage  flowing  into  ' 
the  river.  The  various  local  authorities  had  been 
induced,  some  at  a large  expense,  to  construct  works 
to  divert  all  the  sewage,  the  last  works  completed  | 
being  those  at  Oxford.  The  Conservators  have  monthly  | 
reports  from  their  inspectors,  who  were  constantly  | 
visiting  the  works,  and  with  regard  to  the  Thames 
itself,  they  were  aU  satisfactory.  With  regard  to  the  ; 
tributaries,  there  were  certain  small  sources  of  pollu- 
tion which  they  had  been  looking  carefully  into  during 
the  last  few  years,  because,  under  the  Act  of  1878,  they  ! 
had  power  with  regard  to  pollution  over  the  tributaries  \ 

of  the  Thames  to  the  distance  of  ten  miles,  and  in  ' 

almost  every  instance  they  had  stopped  obnoxious 
matter  flowing  into  them.  But  they  were  met  at  all  ' 
points  by  legal  difficulties.  Only  the  other  day  they 
had  a case  on  the  Colne,  where  they  proved  clearly 
that  the  matter  was  obnoxious,  that  it  went  into  the  ' 
Colne,  and  that  in  four  hours,  whatever  went  into 
the  water,  would  reach  the  Thames,  yet  the  magis- 
trates field  that  they  had  not  proved,  in  the  words  of  |, 
the  Act,  that  ‘ ‘ it  was  likely  to  go  into  the  Thames,  ’ ’ and  j 
the  summons  was  dismissed.  He  did  not  like  to  touch 
on  the  question  of  the  outfalls  at  Crossness,  but  they  | 
had  had  a very  expensive  arbitration  with  the  Metro- 
politan Board  of  Works,  costing  them  about  £10,000,  in  | 
which  they  were  unsuccessful,  because  they  were  limited  j| 
there  to  the  question  of  navigation,  and  could  not  go 
directly  into  the  question  of  pollution.  Could  that  I 
question  have  been  raised  before  the  arbitrators,  the  |j 
result  would  have  been  different.  j 

Mr.  Willis -Bund  (chairman  of  the  Severn  Eishery 
Commissioners)  said  his  Board  did  not  look  forward  to 
either  of  the  Bills  to  which  Mr.  Cresswell  had  alluded 
with  much  pleasure,  and  his  own  opinion  was  that 
they  would  make  matters  worse  than  before.  He  spoke 
both  as  a landowner  and  resident ; for  as  a lawyer  he 
should  welcome  both  measures,  as  he  foresaw  they 
must  lead  to  a vast  amount  of  litigation.  In  fact,  he 
could  not  have  drawn  a BUI  more  favourable  to 
the  interests  of  the  profession  than  that  intro- 
duced by  the  G-ovemment.  One  strong  objection 
was  to  a new  authority  being  created,  seeing 
that  they  were  already  choked  with  authorities  — 
Drainage  Boards,  Navigation  Commissioners,  and  the 
Board  of  which  he  had  the  honour  to  be  a member, 
which  did  what  it  could,  with  limited  powers  and  means, 
to  prevent  the  pollution  of  rivers.  Experience  showed 
that  where  there  were  several  distinct  Boards,  they 
would  only  talk  and  quarrel,  each  questioning  the 
aiithority  of  the  others.  He  objected  both  to  the  con- 
stitution of  the  proposed  Board,  and  to  the  powers  to  be 
given  to  it.  The  Bill  stated  that  due  provision  should 
be  niade  for  the  representation  of  owners,  and  yet  it  was 
possible  to  have  a Board  with  no  owners  at  all  upon  it, 
while  at  the  same  time  they  were  to  pay  the  expense  of  the 
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whole  work.  There  must,  in  fact,  be  a large  amount  of 
taxation,  and  very  inadequate  representation.  He  also 
objected  to  the  classification  of  lands.  He  could  under- 
stand two  classes  of  lands— those  which  were  benefited, 
and  those  which  were  not ; but  he  could  not  understand 
a third  class  between  the  two.  Of  course,  all  those 
which  were  benefited  ought  to  contribute  to  the 
expense,  but  it  was  impossible  for  a Local  Grovem- 
ment  Board  Inspector  to  divide  a watershed  Like  that  of 
the  Severn  in  a satisfactory  manner  into  these  three 
classes.  In  the  midst  of  the  uplands,  there  were  lands 
subject  to  floods,  and  in  the  lowlands  there  were  portions 
which  were  not  damaged  by  floods,  and  these  ought  to 
be  classed  with  the  uplands.  Again,  the  Bill  pro- 
posed to  give  power  to  tax  every  acre  of  land  in 
the  coimtry — because  all  land  was  in  some  water- 
shed—and  that  was,  in  his  opinion,  a power  which  ought 
not  to  be  given.  What  w'as  wanted  was  a power  to  set 
to  work  at  once  to  clear  streams,  and  get  rid  of  floods ; 
but  the  powers  proposed  included  the  storage  of  water 
for  sale  and  the  construction  of  arterial  drainage.  As  to 
the  latter,  he  contended  that  it  was  a separate  matter 
altogether,  and  the  former  ought  to  be  left  to  private 
enterprise.  He  thought  the  powers  given  should 
be  limited  in  the  first  instance  to  inspecting  and 
reporting,  and  calling  on  the  owners  to  do  the 
necessary  works,  and  in  default  the  Board  might  do 
them.  In  addition,  some  system  of  communication, 
such  as  had  been  suggested,  by  which  px’eparations 
coidd  be  made  in  time  for  getting  rid  of  the  surplus 
waters  could  easily  be  devised.  But  instead  of  that  a 
much  more  ambitious  scheme  was  prepared,  which  would 
lead  to  a deal  of  litigation  and  expense,  much  of  which 
would  be  thrown  away.  He  had  seen  many  attempts 
to  carry  out  the  Riv^ers  Pollution  Act,  and  he  quite 
recognised  the  necessity  for  some  public  body  being 
formed  for  doing  this,  but  here  the  Bill  fell  far 
short  of  what  was  required,  and  he  hoped  when 
it  emerged  from  committee  it  would  be  considerably 
extended,  so  that  the  Board  might  act  in  a more  summary 
way — something  like  an  injunction  in  Parliament  to  stop 
any  pollution.  If  you  had  to  write  to  the  Local 
Government  Board,  and  take  first  one  step  and  then 
another  before  doing  anything,  the  mischief  was  done. 
There  was  a town  near  the  source  of  the  Severn  where 
a solid  pollution  was  taking  place,  filHug  up  the  bed  of 
the  river,  and  his  Board  determined  to  take  proceedings, 
but,  in  the  first  place,  they  had  to  give  the  offender  two 
months’  notice.  He  replied,  that  in  two  months  he 
should  have  done  all  he  wanted.  When  the  time  was 
up,  they  took  proceedings  in  the  county  court,  but  the 
mischief  was  then  done,  and  as  the  coxmty  court  judge 
adjourned  the  case  for  two  months  more,  in  order  to 
consider  the  Acts  of  Parliament,  he  advised  his  Board  to 
compromise  the  matter,  and  not  spend  any  more  money 
on  what  was  already  done.  What  was  wanted  was 
power  to  interfere  sharply  and  decisively  when  a pollu- 
tion was  being  committed,  or  about  to  be  committed, 
not  simply  to  enter  into  a long  correspondence  with  the 
Local  Government  Board. 

Mr.  Wolstencroft  thought  it  would  tend  to  the  pre- 
vention of  floods  if  the  rain-water  which  fell  on  each 
house  were  utilised  for  domestic  purposes,  which  might 
be  done  by  rejecting  that  which  fell  first  and  washed 
down  the  impurities. 

Mr.  H.  Noel  asked  Sir  Frederick  Nicolson  if  the 
sewage  of  Reading,  Windsor,  Oxford,  and  other  towns 
on  the  Thames  did  not  pass  into  the  river,  what  became 
of  it  ? 

Sir  F.  Nicolson  said  it  was  disposed  of  chiefly  by 
irrigation.  The  solid  particles  were  applied  to  the  land, 
and  the  Conservators  had  a careful  investigation  made 
of  any  overflow  which  might  pass  in.  They  were 
assured  by  the  chemists,  who  analysed  any  samples 
about  which  there  was  any  doubt,  that  they  were 
sufficiently  pure  to  go  into  the  river. 


Mr.  N oel  said  he  was  one  of  the  Conservators  of  the 
River  Lea,  and  he  might  make  identically  the  same 
statement  as  the  chairman  of  the  Thames  Conservators 
had  made,  with  regard  to  the  Thames  above  the  intake 
of  the  water  companies,  and  in  the  same  sense.  He 
hoped,  therefore,  Mr.  Cress  well  would  be  able  to  with- 
draw the  statement  he  had  made  about  the  water  of 
those  rivers  not  being  fit  for  the  consumption  of  the 
metropolis. 

Mr  G.J.  Symons, F.R.S.jSaidhewassure  Mr  Cresswell 
would  agree  with  him  that  1880  was  not  byanymeans  the 
first  year  in  which  floods  had  been  conspicuous.  There 
had  been  half  a dozen  exceptionally  wet  years,  which 
led  to  exceptional  floods,  but  he  hoped  it  would  be 
recollected  in  the  House,  that  this  was  only  a temporary 
phenomenon,  and  that  there  was  no  reason  to 
suppose  that  the  distribution  of  the  rainfall  had 
permanently  changed  from  what  it  had  been  for 
the  last  150  years.  In  all  probability,  just  as  they  had 
had  successions  of  dry  years  and  of  wet  years  in  the 
past,  so  it  would  go  on  in  the  future,  and  he  hoped  the 
arrangements  now  proposed  would  not  go  too  exclusively 
on  the  hypothesis  which  just  now  prevailed,  that  water 
was  a nuisance,  or  they  would  soon  be  crying  out  in  the 
opposite  direction.  In  1868,  there  was  a terrible  outcry, 
especially  in  the  Midlands,  that  no  end  of  damage  had 
been  done  by  draining  too  much,  for  the  land  was  so 
dry  they  could  not  get  any  grass  to  feed  the  cattle.  He 
was  very  glad  to  see  the  announcement  in  the  Times 
with  regard  to  the  completion  of  the  Ordnance  Survey, 
and  could  not  understand  why  there  had  been  so  much 
delay,  unless  the  Department  had  been  devoting  too  much 
attention  to  the  survey  of  Palestine  and  the  measurement 
of  the  Pyramids,  and  neglecting  duties  more  important 
nearer  home.  He  did  not  agree  that  railway  communica- 
tion had  rendered  water  navigation  useless,  and  hoped  it 
would  not  be  the  case,  because  the  competition  of  canals 
was  most  important  as  a check  on  the  charges  of  railway 
companies.  There  was  no  doubt  it  would  have  been 
much  better  if  London  had  been  sewered  with  smaller 
sewers  ; but,  after  all,  he  did  not  think  Londoners  would 
like  to  see  the  whole  of  the  rainfall,  with  all  the  filth 
from  the  streets,  following  merely  the  natural  channels, 
which  meant,  he  supposed,  down  the  sides  of  the  streets. 
If  such  were  the  case,  it  would  not  be  very  pleasant  to 
cross  Pall-mall,  with  aU  the  filth  from  Regent’ s-park, 
Portland -place,  and  Regent-street  running  down.  He 
did  not  pretend  to  be  lawyer  enough  to  have  gone 
through  these  Bills  carefully,  but,  looking  at  it  as 
an  outsider,  he  thought  they  would  come  to  grief 
over  the  question  of  rating.  As  was  generally 
the  case,  local  and  personal  interests  would  come 
to  the  front,  and,  instead  of  fighting  the  matter 
on  the  engineering  merits,  it  would  be  fought  out  on 
the  question  whether  parties  should  pay  a hagh  rate  or 
a low  one.  One  thing,  however,  seemed  to  be  over- 
looked, that  the  highlands  were  the  real  sinners  ; they 
produced  the  bulk  of  the  water,  and  why  should  not 
they  help  to  pay  for  getting  rid  of  it.  There  was  no 
doubt  in  his  mind  that,  if  the  rivers  were  properly 
cleared  out,  a much  more  rapid  discharge  for  flood- 
water  would  be  provided.  Again,  in  old  times,  it  was 
understood  that  much  land  on  each  side  of  a river 
was  wash -land,  liable  to  be  flooded,  in  times  of  wet 
weather,  but  now-a-daysTpeople  built  upon  this  land, 
and  then  raised  a great  outcry  when  they  were 
flooded.  He  was  glad  to  hear  the  suggestion  as  to 
opening  sluices,  &c.,  and  having  telegraphic  communi- 
cation at  the  different  weirs,  and  locks  for  that 
purpose ; it  was  one  he  had  made  some  years  ago, 
but  it  was  only  following  the  example  of  the  French, 
who  had  done  it  long  ago.  But  even  assuming  the 
river  to  be  quite  free  when  a flood  came  down,  it  would 
not  make  so  very  much  difference.  The  Thames  Con- 
servators were  always  wanting  funds,  and  he  hoped 
some  means  would  be  formed  for  giving  them  larger 
means  to  carry  out  their  operations.  As  to  the  fish,  he 
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tlxoufrlit  Z^Ir.  Cresswell  must  be  afisberman,  orhe  would 
not  attach  so  much  importance  to  this  point,  for  any 
amount  of  food  they  mig-ht  obtain  from  the  Thames  in 
t’nis  V.  av  would  be  as  nothing  compared  to  the  quantity 
whi-  li  was  constantly  throAVn  away,  simply  for  the 
pnqio^-  of  keeping  iip  prices  at  Billingsgate.  Mr. 
Ihni'i  liad  objected  to  landowners  being  taxed  to  provide 
wat>  r--torage,  but  on  the  other  hand  hehadheard  com- 
I-I  I hat  those  at  the  head  of  a river  would  be  able 
to  -'.o!v  u])  the  water,  and  to  sell  it  to  towns  lower  do  wn 
at  a pi',  itit. 

Mr.  Baldwin  Latham  agreed  that  the  multiplication 
. <{  aut  la  a itie.s,  as  ])roposed  by  the  BiUs  referred  to,  would 
no!  t.  lid  fo  a useful  residt.  On  the  other  hand,  there 
w n-  u'v-  at  objections  to  giving  conservancy  powers  to 
urban  iukI  rural  sanitary  authorities,  they  being  the 
chi  of  -•  liners  with  regard  to  pollution  ; and  any  Central 
R.  ;nl  i h cted  by  the  minor  Boards  would  be  open  to  the 
>amc  oli  joction.  The  question  of  taxation  would  be  a 
\a  rv  ditiicult  one.  It  was  quite  true  that  the  highlands 
w.  the  flood  producers;  Sir  J.  Hawkshaw’s  rule 
Av.is  that  tlie  rainfall  increased  3 per  cent,  for  every 
I'i't  fi-et  of  elevation,  but,  in  1879,  the  rate  of 
incrc;'-.e  in  many  places,  according  to  his  own  obser- 
■viitiun,  was  10  per  cent.,  and  scarcely  anywhere 
under  G per  cent,  which  gave  some  idea  of  the  enormous 
amount  of  floods  in  that  year.  Last  year  the  increase 
had  nut  been  so  great.  But  though  this  was  true,  the 
lowl'Mids  were  valued,  taking  the  contingency  of  floods 
iut'.  account,  and,  therefore,  if  the  whole  area  were 
l:i\i  d,  the  lowlands  would  be  benefited  at  the  expense 
of  the  others.  Therefore,  in  any  public  measure  for 
imjiroving  the  lowlands  at  the  general  expense,  the 
( '..j IX  rvancy  Boards  should  have  power  to  acquire  all 
lands  at  the  present  rental,  so  that  hereafter  the  district 
which  wa.s  to  be  taxed  should  have  the  benefit  of  the 
imjn-ovemont,  and  not  allow  them  to  be  pocketed  by  the 
landlords.  The  pollution  of  rivers  was  a matter 
which  demanded  urgent  attention,  and  though  they 
liad  lieard  tliat  the  Thames  was  entirely  free 
from  jiollutirm,  he  thought  the  statement  must  be  accepted 
w ith  .some  reservation.  People  had  very  different  notions 
as  to  wliat  constituted  pollution.  On  the  E-iver  Lea  the 
W'a  ks  were  not  so  perfect  as  in  the  valley  of  the  Thames, 
but  evon  there,  in  many  places  there  were  large  traps 
.uid  ov(  rflows,  called  storm-water  overflows,  which  in 
tine  s of  heavy  rain  discharged  the  sewage  of  the  dis- 
tii( ; info  flic  'I'hames.  There  were  also  many  tributary 
distrif  ts,  which  at  the  ])i’osent  time  were  undrained. 
'I  bis  <|ii.'stion  of  purification  wms  of  great  importance, 
tlioiigb  if  was  niiich  lost  sight  of  in  rainy  seasons,  these 
b.  ing  flic  7iu)st  healthy.  In  fact,  the  health  of  London 
wa-i  in  ju-opi.rtif.n  to  tlu!  (juantity  of  wmter  which  passed 
d'lU  Ti  the  Thames,  d’he  Bill  to  wliich  Mr.  Cresswellhad 
nlludi  d.  iji  w hicli  h(‘  was  in  some  degree  interested,  was 
ino-mh  (1  fo  ])uf  manuf/icturers  in  the  same  position,  vuth 
r-  ganl  fo  utilising  their  seAvago  and  refuse,  as  local 
auth  iritic.-.  wave,  giving  them  power  to  borrow  money 
f'.r  the  n!'c..^sary  woiks,  a!ul  sju’ead  the  payment  over  a 
Tonuber  of  years. 

Sir  F.  Nicolson  said  he  w'as  quite  aware  that  there 
Were  many  storm  overflows  wdthin  the  metropolitan 
area  ; a7nl  tlua’c,  7io  doubt,  sewage  came  into  the 
nver  : but,  a.s  far  as  he  kxunv,  there  was  nothing  of  the 
kiial  at.o\.  the  intakes  of  the  W’ater  companies. 

Mr.  Peregrine  Birch  said  tlie  Govci’nmcnt  Bill  ought 
fe.  l,e  railed  “Thc  Su  1' fa cc - Watci’  Disposal  Bill,”  for 
at  ]i<esenf  no  power  e.xisted  for  any  authority  to 
dm]  with  flic  surface-water;  and  that  and  the 
sub-soil  V.  :iter  was  the  gx'cat  difficulty.  Some  such 
iH<  i-.ure  a■^  that  7iow  co7itc7iq)latcd  would,  there- 
for', U of  the  gxvatest  u.sc  ; iind  it  would  be 
ad\i>ibl'  not  to  7uake  the  district  too  larg’e  ; for  it 
w VfM’v  ditiicult  to  get  a hu’ge  ai’ea  of  one  opinion. 
If  th'-  7iird  or  sa7iita7'y  authox’itios  were  not  large 
«:nough,  they  could  eoxxxbiue,  as  they  did  for  sanitary 


purposes.  He  should  certainly  advocate  power  being- 
given  to  an  authority  for  a part  of  a basin  as  well  as 
for  a whole  basin.  He  did  not  believe  in  the  arrange- 
ment of  lowlands,  midlands,  and  uplands,  but  whate\-er 
divisions  were  made  should  be  arranged  before  the  dis- 
trict was  formed,  or,  as  soon  as  they  began  to  discuss 
who  shordd  pay,  the  majority  of  the  ratepayers  would 
come  to  the  conclusion  that  no  work  at  all  was 
necessary.  He  was  pleased  to  hear,  on  the  authority 
of  Mr.  Sewell  Bead,  that  subsoil  drainage  had  not 
increased  floods,  for  tlxat  had  always  been  his  opinion. 
He  had  no  doubt,  either,  that  a great  deal  of  the 
belief  that  floods  had  so  much  increased  of  late  years 
was  owing  to  the  improved  methods  of  coxurnunication, 
forthere  were  records  of  floods  50  and  100  years  ago,  quite 
as  high  as  anything  we  have  had  lately,  and  if  so,  the 
area  covered  must  have  been  as  large.  He  did  not 
think  much  would  be  gained  by  telegraphing,  for  he 
had  seen  boats  rowed  up  the  Thames  over  the  weirs, 
so  that  if  they  were  removed  altogether  it  woxild  not 
make  any  difference  in  the  level  of  the  water.  He  had 
sketched  out  five  clauses  for  enabling  sanitary  authori- 
ties to  conctruct  works  for  the  removal  of  surface  and 
subsoil  water  from  their  districts,  which  he  suggested 
should  be  added  to  the  Government  Bill. 

Mr.  Cutler  remarked  that  one  point  of  some  import- 
ance had  not  been  touched  upon  at  all,  viz.,  the  im- 
portance of  rivers  as  a source  of  power.  From  Oxford 
to  Teddington,  there  was  a fall  of  70  or  80  feet,  and  the 
power  thus  at  command  was  utilised  to  some  extent, 
but  not  nearly  so  much  as  it  might  be. 

Mr.  Grantham  said  he  was  appointed  an  inspector 
under  the  Land  Drainage  Act  of  1861,  and  since  then 
he  had  inspected  many  districts,  where  questions  which 
this  Bill  dealt  with  woxild  arise.  The  provisions  were 
very  complicated,  and  his  experience  led  him  to  believe 
they  would  not  work.  At  the  end  of  his  evidence,  be- 
fore the  Lords’  Committee,  in  1876-77,  were  two  tables, 
one  of  which  classified  all  the  rivers  of  England,  ac- 
cording to  their  areas,  and  they  varied  from  over  6,000 
square  miles  to  three.  The  medium- sized  areas  it 
would  be  comparatively  easy  to  deal  with,  but  the 
very  large  and  veiy  small  ones  woxild  present  great 
difficulties ; the  small  ones  would  have  to  be 
amalgamated,  and  the  larger  ones  divided.  He 
was  the  inspector  appointed  to  fix  the  boundary 
of  the  L''pper  Thames  VaUey  Drainage  ; a survey  was 
made  on  the  25  inch  scale,  which  was  afterwards 
reduced,  and  a contour  line  was  put  on  it  5 feet  above 
the  highest  known  flood,  and  that  was  fixed  as  the 
limit.  As  to  the  taxation,  there  was  a great  mistake 
made  in  the  Bill,  the  true  principle  being  to  tax  the 
lands  according  to  the  amount  of  benefit  derived  from 
the  works  undertaken.  In  Ireland  this  was  arrived  at 
by  a valuation  of  the  land  before  and  after,  and  though 
this  would  be  very  expensive,  still  it  might  be  done  by 
the  aid  of  local  knowledge. 

Mr.  Cresswell,  in  reply,  sximmed  up  the  principal 
points  in  the  discussion,  with  most  of  which  he  agreed, 
and  he  expressed  himself  much  gratified  that  almost 
everyone  who  had  taken  part  in  it  was  a representative 
man.  He  was  much  delighted  at  the  statement  made 
by  Sir  Frederick  Nicolson,  in  which  he  was  followed 
by  Mr.  Noel,  but  he  thought  those  gentlemen  were  a 
little  too  confiding.  If  inquiry  were  made  of  the  mi*  11- 
owner  on  the  Kennet,  just  where  that  river  entered  the 
Thames,  near  Reading,  as  to  the  condition  of  the  wate 
after  a heavy  rain,  he  did  not  think  his  report  woxild 
be  so  satisfactory  as  to  the  perfection  of  the  sewage  works. 
Mr.  Bund  was  quite  right  in  saying  there  woffid  be  an 
enormous  field  for  htigation,  and  that  he  wished  to 
avoid.  With  regard  to  the  Lea,  he  heard  at  the  Kings  - 
ton  inquiry,  the  evidence  of  Major  Lamrock  Flower, 
who  hved  in  the  Lea  Valley,  and  he  gave  a very  un- 
satisfactory account  of  it,  and  talked  of  “ back  doors,” 
which  was  a polite  phrase  for  certain  slxiices  which 
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were  sometimes  opened  at  night,  when  the  Conserva- 
tors were  not  on  the  look  out.  He  admitted  the  force  of 
Mr.  Symons’s  objection  to  the  whole  of  the  filth  of 
London  streets  being  washed  down  the  gutters,  but  that 
might  be  met  by  proper  scavengering,  and,  in  practice, 
the  storm  water  woidd  not  be  carried  in  open  gullies, 
but  in  covered  channels  much  smaller  than  the  cloaca 
maxima  now  existing.  There  was  no  doubt,  as  Mr. 
Symons  pointed  out,  that  a great  deal  of  the  outcry 
against  floods  arose  from  people’s  own  folly  in  bmlding 
in  improper  situations.  For  instance,  Nottingham,  100 
years  ago,  had  7,000  inhabitants,  and  now  had  120,000, 
great  part  of  whom  lived  in  rows  of  dwellings  along 
the  side  of  the  Trent,  built  on  land  which  was  for- 
merly flooded  half  the  year.  As  to  the  fish,  he  quite 
agreed  that  the  disgraceful  proceedings  now  common 
ought  to  be  stopped,  but  when  that  and  all  other 
abuses  were  abolished,  there  would  be  no  need  tohavedis- 
cussions  in  that  room  any  longer.  Mr.  Latham’ s valuable 
experience  as  to  storm  overflows  showed  the  importance 
of  separating  the  rainfall  from  the  sewage  wherever 
practicable  ; it  was  from  these  storm  overflows  that  the 
real  sources  of  contamination  were  derived ; and  the 
tributaries  of  the  Thames  were  not  by  any  means  so 
pure  as  the  Conservators  imagined.  However,  when 
they  heard  of  the  decision  of  the  magistrates  at  Ux- 
bridge, one  could  only  wonder  how  any  Board  could 
carry  out  its  duties.  Mr.  Cutler  had  certainly  called 
attention  to  an  important  omission,  but,  as  had  been 
stated  at  the  beginning  of  the  paper,  he  had  been  obliged 
to  omit  a great  deal  heshoidd  have  liked  to  bring  forward. 
The  difficulties  connected  with  taxation  to  which  Mr. 
Grantham  had  alluded  were  present  to  his  mind,  and 
he  had,  therefore,  suggested  that  they  should  be  ad- 
justed by  Parliamentary  authority,  and  not  left  to  local 
jealou-sies  and  disputes. 

The  Chairman  moved  a vote  of  thanks  to  Mr.  Cress- 
well,  which  was  carried  unanimously. 


MISCELLANEOUS. 


SILK-PEODUCING  BOMBYCES  REARED  IN  1880. 

By  Alfred  Wailly 

(Membrc-Laur^at  de  la  Socidte  d’Acclimatation  de  France). 

As  it  has  been  seen  in  my  report,  published  in  the 
Journal  f>f  the  Socict>f  of  A>ts,  Feb.  13th  and  March 
5th,  1880,  the  cold  weather  in  1879  had  the  most 
disastrous  effect  on  the  rearing  of  exotic  Lepidoptera. 
In  1880,  the  fine  and  warm  weather  we  had  during  the 
month  of  August  and  part  of  September  allowed  of  the 
succe.ssful  rearing  of  several  species  in  the  oper  air  ; but 
the  cold  and  wet  weather,  lasting  till  about  the  end  of 
.luly,  had  the  same  effect  on  most  species,  as  in  1879. 
The  moths  of  -V.  Promethea,  for  instance,  which  gener- 
ally emerge  at  the  end  of  Jime  and  beginning  of  July, 
had  not  aU  emerged  before  the  end  of  August ; one, 
S.  Cynthia,  emerged  on  the  7th  of  September.  Except- 
ing a few,  the  Indian  species  did  not  emerge  at  all. 
Four  Actios  selene  moths  were  obtained  at  intervals ; the 
others  remained  in  the  pupa  state.  No  pairing  could 
be  obtained.  The  same  faihire  attended  Attneus  mylitta 
(Himalaya  race),  of  which  I only  obtained  nine  moths, 
from  the  13th  of  Augnist  to  the  7th  October,  giving  me 
no  chance  of  obtaining  fertile  ova.  A singular  fact 
respecting  Attacus  mylitta  is,  that  some  cocoons  placed 
in  a hot-house  at  a gardener’s,  in  April,  did  not  produce 
any  moths  till  August,  too  late  to  rear  this  species,  if 
fertile  ova  could  have  been  obtained. 

At  the  end  of  February,  1880,  I received  from  Cal- 
cutta 900  cocoons  of  AtUcus  mylitta  (Himalaya  race), 
about  750  of  which  had  died  in  transit,  but  none  had 
emerged.  Later  on,  April  19th,  I received  from  Major 


Coussniaker  a tin  box  containing  100  Myliita  cocoons  of 
the  Bombay  race,  more  than  two-thirds  of  which  had 
emerged  on  the  way.  The  tin  box  had  evidently  been 
kept  in  too  warm  a place,  and  the  metal  had  quickly 
communicated  the  heat  to  the  cocoons.  From  the  re- 
maining cocoons  of  this  Bombay  race  I obtained  several 
fine  moths,  from  the  middle  of  May  to  the  beginning  of 
July,  but,  as  with  the  Himalaya  race,  no  pairings  took 
place,  the  weather  being  too  unfavourable.  I had  to 
keep  them  in  a room. 

For  two  years  I have  had  a series  of  disasters,  owing 
to  various  causes.  The  greatest  difficulty  is  to  obtain 
the  cocoons  alive  from  abroad ; the  next  great  difficulty 
is  the  struggle  against  the  climate,  which  has  been  my 
greatest  enemy  here  during  the  last  two  years.  Arti- 
ficial heat,  uoless  pure  air  and  a free  ventilation  can  be 
obtained  at  the  same  time,  cannot  replace  natural  heat. 
The  reverses  experienced  during  the  last  two  years  in 
my  attemi^ts  to  reproduce  and  rear  these  splendid  silk- 
worms and  other  Lepidoptera  have  been  beneficial  to  me 
in  one  respect — they  have  given  me  valuable  informa- 
tion, which  I should  never  have  acquired  had  every- 
thing- succeeded  according  to  my  wishes,  although  I 
sincerely  hope  these  fatalities  will  not  occur  again,  at 
least  on  such  a large  scale. 

The  species  of  silkworms  which  I placed  on  trees  in 
my  garden  during  the  magnificent  month  of  August, 
were  Cynthia,  Pernyi,  Prometheus,  Cecropia,  Polyphemus, 
Luna,  and  Pyri. 

The  Cynthia  worms  thrived  remarkably  well  on  the 
Ailanthus  trees  ; so  did  a few  Promethea  on  a small 
lilac  tree,  the  first  time  I tried  the  latter  species  in  the 
open  air.  I never  remarked  that  the  sparrows  destroyed 
any  Cynthia  worms ; the  Promethea  worms  (a  very 
closely  allied  species)  were  equally  spared  by  them. 
But  it  was  not  so  with  respect  to  the  other  species,  of 
which  the  sparrows  made  a wholesale  murder  this  last 
summer  (1880).  Excepting  the  year  1879,  when  the 
rearing  of  most  species  was  absolutely  impossible  in  the 
open  air,  I had  previously  succeeded  in  obtaining  cocoons 
of  several  species  besides  Cynthia,  although  I could  not 
protect  them  from  their  terrible  enemy,  the  sparrow. 

My  object  in  thus  rearing,  or  attempting  to  rear,  these 
silkworms  on  trees  in  the  open  air,  is,  of  course,  to  test 
what  we  call  their  rusticite,  i.e.,  their  hardiness  or 
capacity  to  resist  the  English  climate  ; but  birds  must 
certainly  be  guarded  against. 

Actias  luna  (North  America). — This  species  I bred 
this  year  for  the  first  time,  and  I obtained  a complete 
success.  I think  it  is  one  of  the  easiest  species  to  rear. 
The  larvm  were  fed  on  walnut,  some  of  them  being 
kept  under  large  bell-glasses,  till  they  formed  their 
cocoons,  which  are  of  very  thin  texture.  This  species 
is  of  no  value  as  a silk  producer,  and  cannot  be  called 
a silkworm,  but  it  is  very  beautiful ; the  perfect  insect, 
like  the  Indian  Selene,  resembles  a swallow-tail 
buttei-fly  of  a yellowish -green  ; it  is  smaller  than 
Selene.  Other  Luna  larvse  thrived  equally  well  on  a nut 
tree  in  my  garden,  with  Polyphemus  and  Cecropia,  but, 
as  stated  before,  the  sparrows  destroyed  them  all,  when 
in  the  third  and  fourth  stage.  I had  a large  quantity 
of  Luna  cocoons  from  America,  and  the  moths  emerged 
from  the  beginning  till  about  the  end  of  June.  I ob- 
tained twelve  or  thirteen  pairings.  In  the  first  two  stages 
there  is  a striking  difference  between  the  larvae  of 
Actias  luna  and  those  of  its  Indian  congener,  Selene. 
Selene  larvae  in  the  first  stage  are  dark  red,  with  a 
broad  black  band  across  the  middle  of  the  body ; in  the 
second  stage,  they  are  of  a lighter  red,  without  the 
black  band ; in  the  other  stages  they  are  green  like 
Luna  larvae.  Luna  larvae  are  green  in  all  their  stages  ; 
in  the  first  stage,  of  light  or  whitish  green.  When 
large,  the  tubercles  on  Selene  larvae  are  bright  yellow, 
and  on  Luna  larvae,  of  various  shades  of  red  or 
crimson. 

Attneus  auvota  (South  America). — On  the  5th  of  June, 
1880,  I received  from  French  Guiana  a box  containing 
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82  cocoons  of  this  splendid  species  (the  South  American 
Atlas' , and  18  smaUer  cocoons  of  a species  called 
f,espcrus.  The  latter  had  all  been  attacked  by  dipterous 
parasites.  The  cocoons  of  liomhyx  hesperus  are  similar 
in  •■'hape  and  size  to  those  of  Cynthia  (the  ailanthus 
silkwonnh  but  they  are  of  a much  darker  colour.  The 
motli.*^  of  At  focus  uiirota,  of  a rich  and  silky  brown,  with 
a triang-iilar  window  on  each  wing,  are  smaller  than 
most  of  tlie  various  races  of  Attacus  atlas.  The  Aurota 
( < of  a brilliant  golden  or  silvery  silk,  are  open  at 

one  end,  and  similar  in  shape  to  those  of  Atlas.  A 
r.  rtain  number  of  the  Aurota  moths  had  emerged 
during  the  voyage,  but  the  remaining  live  cocoons  were 
in  g->od  condition,  and  produced  from  the  12th  of  June 
to  the  19th  of  August,  splendid  and  perfect  moths, 
whirli  unfortunately  refused  to  pair,  the  weather  being 
t-Mi  cold  for  this  equatorial  species.  On  the  evening  of 
the  2nd  and  3rd  of  July,  the  weather  being  then  very 
c lid,  a fire  was  lighted  in  a large  room  in  which  I had 
a number  of  cages  containing  Aurota,  Mylitta,  Selene, 
and  other  moths,  but  all  to  no  purpose  for  these  three 
s^iccies.  At  the  “ Societe  d’Acclimatation,”  in  Paris, 
they  also  failed  to  obtain  pairings  from  the  Aurota 
moths  which  had  emerged  from  the  cocoons  I had  sent 
t » the  secretary  of  that  society. 

Attacus  aurota  is  found  in  Brazil,  and,  very  likely, 
all  over  equatorial  America.  Various  names  are  given 
t » ditferent  races  of  Aurota,  as  if  they  were  distinct 
spef;i«*s.  Attacus  speculifer,  found  in  Brazil,  is  so  much 
like  the  true  type  Aurota,  that  it  seems  but  a variety,  if 
i'  be  even  a variety.  My  own  Aurota  (Gruiana  race)  is 
r ithcr  more  like  Speculifer  than  the  one  given  as  the 
tr\io  Aurota.  All  three,  in  my  opinion,  are  one  and 
the  same  species.  This  multiplicity  of  names  is  some- 
times bewildering.  At  the  British  Museum,  for 
iu  stance,  among  the  Indian  species  of  the  genus 
Actios,  we  find  Actias  mamas  and  Actias  leto,  side  by 
s'-do,  it  is  true.  Now  these,  according  to  an  experienced 
American  entomologist,  Herman  Strecker,  are  the  same 
s]j'  f;ies  : leto  is  the  name  given  to  the  male,  mcenas  that 
givi'ii  to  the  female.  The  male  is  blotched  all  over  with 
rcldish  brovm,  the  female  is  plain  green,  at  least  such 
as  T remember  to  have  seen. 

The  Aurota  I received  has,  every  year,  six  genera- 
tions in  French  Guiana.  Such  is  the  effect  of  equatorial 
hi  ;it  iiu  these  insects,  -whose  life  is  as  ephemeral  as  it  is 
a<  tivi‘.  How  different  from  insects  found  in  cold 
r-'iuntrics,  which  sometimes  require  three  years  to  reach 
till-  ji'-rfi-ct  state  ! J have  seen  cocoons  of  Indian  species, 
sufh  as  Mi/litta  and  Selene,  hybemate  twice,  and  even 
lJir>  c times,  under  the  influence  of  the  English  climate. 

'I'o  rt)7irlnd(!  this  notice  on  Aurota,  I will  translate  and 
quote  a few  ])assages  from  ray  French  correspondent’s 
1,-tt.  rs  ; — ‘ In  our  Frencli  Guiana  we  have  five  distinct 
sf>  l ies  of  silkworms,  but  1 only  have  time  to  rear  two, 
whi'  h I do  on  a hedge  in  my  garden.  Our  silk- 
produeing  larv.'c,  liave  regular,  pacific  habits,  which 
maki-  tlie  rraj-ing  easy  and  attractive.  The  Aurota 
niotlis  <-merge  o7in  montli  after  the  formation  of  the 
Cl fcion  ; tlie  jiairings  here  take  place  in  the  open  field, 
and  the  friualcs  lay  over  GOO  eggs  each;  eight  days 
aft'  T the  larva'  hatch,  and  in  20  days  the  cocoon  is 
fonuid.  liomhyx  hrspervs  forms  its  cocoon  15  days 
afti-r  the  hatchingof  the  larvm,  and  the  same  operations 
arr  ji'iu  wed  evi-ry  (iO  days  for  Aurota,  and  every  52 
day.s  fur  II r.sp.u  iis.  We  can  therefore  produce  six  crops 
of  . i.p-iMiiH  every  year,  and  these  crops  would  have  no 
othi  r biuit  but  tla-  extent  of  the  plantations,  the  foliage 
of  whii'h  is  renewed  twice  a year.  So,  you  may  think, 
h iw  inexhaustible  would  be  such  a production  of  silk, 
if  a l .ujiijiean  eomjiany  seriously  took  this  industry  in 
h ind.  l(o  oh,.r  hrspryus  and  Attacus  ffarofa  live  on  the 
•s  im.  fri  es,  and  both  will  live,  I think,  on  the  Ailanthus, 
.-t  o '.'  lives  here  also  on  the  orange  tree,  and  on  the 
yur-=»ptu*." 

.Hfeao  atlns.^n  1870,  Mr.  P.  H.  Gosse,  F.R.S.,  of 
li'iquiy,  published  along  and  interesting  memoir  on 


Attacus  atlas,  in  which  a very  minute  description  is 
given  of  the  egg,  the  larva  in  its  six  ages,  and  then 
of  the  cocoon  and  pupa.  Herr  L.  Huesmann,  of  Nien- 
berg,  in  Hanover,  has  also  -written  a memoir  on  Atlas, 
which  has  appeared  in  the  “ Isis  ” of  Berlin  on  the  9th 
19th,  and  23rd  of  September,  1880. 

In  one  of  my  reports  on  silk  producers,  I mentioned 
that,  in  the  year  1878,  I had  a quantity  of  live  cocoons 
of  Attacus  atlas,  but  the  moths  ha-ving  commenced  to 
emerge  in  the  middle  of  July,  when  I was  about  to 
start  for  Paris,  I was  unable  to  rear  this  species.  In 
1879,  I had  no  cocoons  nor  ova  of  Atlas,  but,  in  1880, 
a French  correspondent  sent  me  sixty-five  ova  about 
the  middle  of  August.  The  season  being  then  too  far 
advanced  to  give  me  any  chance  of  rearing  the  larvae 
here,  I sent  the  ova  to  two  correspondents  on  the 
Continent,  keeping  only  twelve,  to  see  when  the  larvae 
would  hatch,  and  how  long  they  would  live  under  abeU- 
glass.  Both  my  correspondents  failed  to  obtain  any 
satisfactory  results.  One  stated  that  the  ova  had  not 
hatched,  the  other  wrote  to  me  that  half  of  the  eggs  had 
not  hatched,  and  that  the  larvae  obtained  had  all  died  in 
a very  short  time. 

With  my  twelve  ova,  I obtained  five  larvae,  which 
hatched  on  August  22nd.  Three  died  in  first  and  second 
stage,  but  the  other  two,  strong  and  healthy,  were  in 
splendid  condition  on  the  6th  November,  when  they 
were  sent  for  preservation.  The  weather  had  become 
very  cold,  the  foliage  might  have  failed  at  any  moment, 
and  the  larvae  were  too  far  from  the  spinning  period  to 
give  any  chance  of  obtaining  cocoons  ; they  had  been 
in  the  fifth  stage  from  the  5th  of  October  (32  days)  and 
showed  no  sign  of  entering  into  their  last  sleep  previous 
to  passing  into  the  sixth  and  last  stage.  The  larvae  were 
fed  on  a superior  species  of  the  common  barberry 
{Berber is  vulgaris^,  with  large  thick  foliage.  This  food 
I found  the  best  for  them.  The  different  stages  took 
place  as  follows : — First  stage  commenced  on  the  22nd 
August,  the  second  on  the  2nd  of  September,  the  third 
on  the  10th  of  September,  the  fourth  on  the  20th  of 
September,  the  fifth  on  the  5th  of  October.  The  larvae 
were  five  days  in  sleep  before  passing  into  the  fifth  stage 
in  which  they  remained  as  above  stated — 32  days.  Those 
bred  in  1878  by  Major  Lendy,  of  Sunbury-on-Thames, 
were  only  one  month  from  the  time  of  hatching  to  the 
formation  of  the  cocoon,  but  they  were  in  a hot-house. 

The  larva  of  Atlas,  when  hatched,  is  black,  with 
long,  white,  soft  spines.  In  the  subsequent  ages,  the 
larva  appears  almost  entirely  white  ; this  is  due  to  a 
white  powder,  which  covers  not  only  the  tubercles  but 
the  greater  part  of  the  body,  thus  rendering  a descrip- 
tion of  the  larva  rather  difficult.  In  the  second  and 
third  stages,  the  colour  seemed  orange  on  the  parts  of 
the  body  from  which  no  farina  was  excreted.  The 
larva  of  Attacus  cynthia  (ailanthus  silkworm)  is  also 
covered — but  not  so  thickly — with  a white  farina  in  its  ; 
last  stages.  On  remo-ving  the  powder,  the  skin  of  the 
larvae  is  green.  Ha-vdng  only  two  atlas  larvae,  I would  j 
not  remove  the  powder,  to  see  their  colour,  as  I 
feared  to  run  the  risk  of  injuring  or  killing  them.  As 
is  the  case  with  other  species,  there  are  six  rows  of  | 
spines  on  the  larva,  the  two  rows  on  the  top  of  the  back  ' 

being  the  longest ; the  two  lateral  rows  are  very  small,  : 

and  almost  filiform.  The  farina  on  the  four  top  spines 
is  so  thick  that  they  look  as  if  covered  with  hoar  frost.  ; 

In  the  fifth  stage,  the  larva  seemed  of  a yellowish  | 

green,  the  tips  of  the  spines  blue  ; the  anal  segment,  i 
which  is  blue,  with  small  black  spots,  has  on  each  side 
an  orange -red  ring.  This  is  a very  short  and  imperfect 
description  of  the  Atlas  larva,  but  a complete  one  is  , 
found  in  Mr.  P.  H.  Gosse’ s “Memoir  on  the  Great 
Atlas  Moth  of  Asia.”  From  a letter  just  received,  I j 

hear  that,  in  1880,  Mr.  P.  H.  Gosse  had  a complete  j 

success  in  the  rearing  of  Atlas  larvae,  from  ova  received  Ij 
in  J une,  the  result  being  a number  of  fine  cocoons.  j 

Attacus  Fcrnyi  (North  China). — This  most  valuable 
oak  silkworm,  now  thoroughly  acclimatised  in  Spain, 
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where  it  is  double-brooded,  has  been  extensively  reared 
in  the  United  States  of  North  America,  during  the  year 
1880,  from  live  cocoons  I sent  to  various  parts.  A 
correspondent  in  Illinois,  writes  that  it  was  double - 
brooded  there,  and  that  he  found  some  of  the  worms 
(which  had  left  oak  trees,  the  foliage  of  which  had  be- 
come dry  and  tough  in  consequence  of  the  hot,  dry, 
summer),  feeding  on  hawthorn  bushes,  growing  close 
to  the  oak  trees.  Other  ternyi  larvae  ,were  found  on 
apple  trees  in  a garden,  where  they  reached  an  enor- 
mous size.  In  France  some  were  reared  successfully 
on  plum.  According  to  a statement  of  my  Spanish 
correspondent,  i'ernyiis,  essentially  an  oak  feeder,  which 
will  degenerate  after  a time,  if  fed  on  other  trees  than 
oak. 

{To  he  continued.') 


“MHOWA”  OR  “MAHWAH,”  AN  INDIAN 
FOOD-TREE. 

By  C.  G.  Warnford  Lock. 

The  problem  of  ensuring  a sufficient  food  supply  for 
India’s  millions,  cannot  yet  be  said  to  be  satisfactorily 
settled,  though  much  has  been  done  to  avert  future 
famines.  Some  remarks  upon  the  Singhara  nut,  a highly 
important  article  of  diet  among  numbers  of  the  natives 
of  India,  appeared  in  the  Journal  of  January  31st,  1879 
(No.  1,367,  vol.  xxvii.,  p.  174).  An  equally  deserving 
subject  is  the  produce  of  the  mhowa  tree. 

The  name  7nhoua,  which  is  spelt  by  Europeans  in  at 
least  a dozen  different  ways,  is  applied,  it  would  seem, 
not  only  to  Bassia  latijolia,  the  most  imj)ortant  species, 
but  also  to  B.  longij'olia  and  B.  hutyrace'i.  whose  fruits 
are  likewise  edible.  The  singularity  of  the  genus  con- 
sist in  the  fact  that,  besides  offering  eatable  fruits,  their 
fleshy  deciduous  coroUas  are  largely  employed  for  the 
same  purpose,  and  in  point  of  fact,  constitute  a staple, 
and  sometimes  almost  the  only,  article  of  diet  available 
to  the  poorer  classes  of  Indian  natives  during  several 
months  of  each  year.  Bassia  lafi folia  is  abimdaut  in 
all  parts  of  Central  India,  and  is  cultivated  in  many 
other  districts. 

Towards  the  end  of  February  or  the  beginning  of 
March,  as  the  crop  of  flowers  approaches  ripeness,  the 
corollas,  becoming  fleshy  and  turbid  with  secreted  juices, 
gradually  loosen  their  adhesion  to  the  calyx,  and  fall  to 
the  ground  in  a snowy  shower.  The  duty  of  collecting 
the  fallen  blossoms  is  chiefly  performed  by  women  and 
children ; at  dawn,  they  may  be  seen  leaving  their 
villages,  with  baskets,  and  a supply  of  water  for  the 
day’s  use.  Before  the  crop  has  began  to  fall,  they  take 
the  precaution  to  bum  away  the  grass  and  leaves  at  the 
feet  of  the  trees,  so  that  none  of  the  blossoms  may  be 
hidden  when  they  fall.  The  gleaners  generally  remain 
imder  the  trees  all  day,  alternately  collecting  the  crop 
and  sleeping,  and  the  male  members  of  the  family  visit 
the  trees  once  or  twice  during  the  day,  in  order  to  carry 
away  what  has  been  collected.  At  night,  bears,  deer, 
and  other  animals  visit  the  trees,  to  take  their  share  of 
the  crop.  At  early  morning  and  late  evening,  the  less 
frequented  trees,  on  the  borders  of  the  jungles,  attract 
numbers  of  jungle-fowl  and  pea-fowl.  Cattle  are  also 
very  fond  of  the  flowers,  and  cows’  milk  has  in  conse- 
quence, at  this  season,  a strong  flavour  of  mhowa. 

It  often  happens  that  the  collectors  come  a consider- 
able distance,  in  which  case  they  erect,  with  the  branches 
of  the  sil  tree  {Shorea  robusta),  a temporary  encampment 
of  huts,  in  which  they  live  until  all  the  crop  is  gathered 
in.  In  front  of  each  of  these  huts,  a piece  of  ground  is 
made  quite  .smooth  and  hard,  for  the  purpose  of  spread- 
ing out  the  flowers  to  dry  in  the  sun.  "VVOien  perfectly 
drj",  they  have  a reddish-brown  colour,  and  are  reduced 
to  about  a quarter  their  original  size,  and  half  their 
ori^al  weight.  It  is  a custom  with  some  of  the 
natives,  before  spreading  the  flowers  out  to  dry,  to  pull 
off  the  ring  of  minute  foliaceous  lobes  which  crowns  the  ' 


fleshy  corolla.  It  is  very  difficult  to  obtain  any  trust- 
worthy statements  as  to  the  yield  of  the  trees.  A first- 
class  tree,  it  has  been  said,  will  continue  to  shed  its 
blossoms  for  15  days,  at  the  rate  of  1201b.  a day  ; but 
this  estimate  is  probably  double  what  it  ought  to  be. 
The  rent  of  trees  varies  with  their  abundance  in  the 
district,  the  quality  of  the  preceding  rice  harvest,  and 
various  other  circumstances  bearing  upon  demand  and 
supply.  The  extreme  prices  ascertained  by  Mr.  V.  Ball, 
of  the  Geological  Survey,  to  have  been  paid  for  per- 
mission to  collect,  in  various  places,  were  2d.  and  4s. 
The  saved  crop  varies  equally  in  price,  the  extremes 
being  1201b.  and  4801b.  for  a rupee  (2s.)  ; but  when, 
as  is  most  frequently  the  case,  the  exchange  is  made  in 
kind,  the  merchants  give  only  a small  quantity  of  salt, 
and  6 to  8 lb.  of  rice,  for  the  maund  (80  lb.)  of  mhowa. 
During  the  famine  in  Manbhum,  a rupee  would  pur- 
chase only  about  24  lb. 

Some  authorities  state  that  two  maunds  of  mhowa  will 
furnish  a month’s  food  to  a family  of  two  parents  and 
three  children.  It  is,  however,  seldom  eaten  alone, 
being  mixed  with  the  seeds  of  the  sdl  tree  [Shorea  robusta), 
or  with  the  leaves  of  jungle  plants  ; sometimes  a small 
quantity  of  rice  is  added.  When  fresh,  mhowa  has  a 
sweet  taste,  with  an  odour  somewhat  suggestive  of  mice; 
when  dried,  it  presents  some  resemblance  to  inferior 
kinds  of  figs.  Cooking  renders  it  vapid,  and  utterly 
devoid  of  flavour.  On  distillation,  the  newly-dried 
flowers  yield  a highly  intoxieating  spirit,  called  daru, 
which  is  generally  diluted  with  five  to  ten  times  its 
bulk  of  water,  and  is  then  sold  at  the  rate  of  about  Id. 
a quart.  Its  odour  is  most  offensive  to  Europeans,  but 
British  soldiers  have  been  known  to  seciire  intoxication 
by  drinking  it  with  held  noses.  By  careful  distillation, 
it  is  possible  to  get  rid  of  the  essential  oil  which  causes 
the  unpleasantness.  As  much  as  six  gallons  of  proof 
spirit  have  been  got  from  one  cwt.  of  the  flowers.  The 
rectified  spirit,  when  placed  in  oak  casks,  takes  a 
yellowish  colour,  and  is  preferred  to  high-class  Irish 
whisky.  Analysis  shows  it  to  be  wholesome.  From 
the  seeds,  is  expressed  a kind  of  oil,  which  is  used  for 
cooking  purposes,  for  admixture  vath  ghee  (clarified 
butter),  and  for  lighting  and  soap-making. 

The  tree  thrives  in  poor  stony  ground,  and  might, 
therefore,  be  cultivated  on  land  not  available  for  other 
crops.  Though  the  natives  protect  such  trees  as  exist, 
they  do  not  seem  to  take  any  steps  to  increase  the 
number.  The  yield  of  flowers  is  proverbially  regular 
from  year  to  year.  When  dried,  they  will  keep  for 
ahnost  any  length  of  time.  The  large  proportion  of 
sugar  (50  per  cent.)  contained  in  them  has  attracted 
the  attention  of  agriculturists  in  this  country,  who 
see  in  them  a valuable  cattle  food ; and  Messrs.  T. 
Christy  and  Co.,  of  Fenchurch- street,  are  already  im- 
porting them  for  that  purpose. 


DRY  FOGS. 

Mr.  John  Aitken,  of  Darroch,  Falkirk,  has  made  a 
large  number  of  additional  experiments  on  the  forma- 
tion of  fogs  since  the  reading  of  his  paper  on  ‘ ‘ Dust, 
Fogs,  and  Clouds”  before  the  Royal  Society  of  Edin- 
burgh, in  December  last.  He  then  showed  that  particles 
of  watery  vapour  do  not  combine  with  each  other  to  form 
a cloud-particle,  but  that  the  vapour  must  have  some 
solid  or  liquid  body  on  which  to  condense.  Vapour  in 
pure  air,  therefore,  remains  imcondensed  or  super-satu- 
rated, while  dust-particles,  in  ordinary  air,  form  the 
nuclei  on  which  the  vapour  condenses  and  form  fogs 
or  cloud-particles.  The  main  conclusion  which  the 
author  drew  from  his  original  experiments  was  that, 
“if  there  was  no  dust,  there  would  be  no  fogs,  no 
clouds,  no  mists,  and  probably  no  rain,  and  that 
the  super-saturated  air  would  convert  every  object 
on  the  surface  of  the  earth  into  a condenser  on 
which  it  would  deposit.”  During  the  present  month, 
he  read  a paper,  illustrated  by  experiments,  before  the 
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Philosophical  Society  of  Glasgow,  on  “Fogs  and 
Atmospheric  Dust,”  and  in  the  following  week  he  com- 
municated a paper  on  “Dry  Fogs”  to  the  Reyal 
Society  of  Kdinhurgh. 

I’rum  exi)eriments  wliich  the  author  had 'made,  he  had 
drawn  certain  conclusions,  which  were  thus  summed 
up:— 1.  That  as  regards  quahty  and  foggy  condensa- 
tion, there  was  diist  and  dust.  Some  kinds  of  dust  had 
tlic  p.jwerof  determining  condensation  in  an  atmosphere 
which  was  not  saturated  air ; and  from  other  experi- 
ments it  was  probable  that  some  degree  of  supersatur- 
atiou  was  necessary  before  some  other  kinds  of  dust 
were  active.  In  highly  supersaturated  air  all  kinds  of 
du't  would  form  nuclei  and  determine  cloudy  con- 
d'-n^ation,  but  in  imsaturated  air  only  some  kinds 
w.  ro  active.  2.  That  dry  fogs  might  he  produced  by 
>oiu,“  form  of  dust  in  the  air,  such  as  sodic  chloride 
'coiuinon  salt),  tints  condensing  the  aqueous  vapour 
in  the  air  whicli  was  not  saturated.  3.  This  con- 
<len>ing  power  or  attraction  which  some  kinds  of 
dust  liad  for  aqueous  vapour  explained  why  our  breath 
.■iiid  condensed  steam  dissolved  even  in  foggy  weather. 
1.  That  as  tlie  products  of  combustion  of  sulphur  de- 
t.  nniued  the  condensation  of  water  vapour  in  un- 
saturated air,  and  gave  rise  to  a very  fine -textured  dry 
fog.  tliey  were  probably  one  of  the  chief  causes  of  our 
town  fogs,  as  they  had  a much  greater  condensing 
power  than  the  products  of  the  combustion  of  coal.  It 
was  not  claimed  that  Mr.  Aitken’s  experiments  proved 
tliat  dry  fogs  in  the  country  were  produced  by  salt  dust. 
The  experiments  only  proved  that  salt  dust  could  pro- 
duce a dry  fog.  In  a note  appended  to  his  paper,  Mr. 
Aitken  added  that  since  making  the  experiments  which 
liad  been  described,  the  fog-producing  powers  of  the 
j)roducts  of  highly  heated  chloride  of  magnesium  had 
1 «en  tested,  and  were  found  to  possess  a much  greater 
fo”--pi'oducing  pov^er  than  any  other  substances  with 
wliich  he  had  experimented. 


GOLD  MINING  IN  JAPAN. 

llic  Vice-Consul  at  the  port  of  Niigata,  in  a recent 
vi.-^it  to  the  gold  mines,  which  are  situated  at  Shimo 
Aikawa,  on  the  upper  slopes  of  a valley  extend- 
ing down  to  the  shore  through  the  town  of  Aikawa, 
states-  that  those  mines  were  first  discovered  in  the  year 
It'd'!,  in  the  time  of  lycyasu,  and  have  been  steadily, 
though  slowly,  worked  by  manual  labour  till  1869,  when 
the  (iovernineiit  determined  upon  applying  the  foreign 
metliod  of  mining.  ]\rachmcry  was  constructed,  and  in 
ls72  was  in  full  worldng  order.  Three  mines  are  now 
licing  worked— those  of  Ogiri,  Torigoi  (a  quarter  of  a 
mih>  distant  from  Ogiri  on  liigher  ground),  and  Aoban. 
Oold  and  silver  are  found  in  all  three,  but  copper  pre- 
\ ai!s  ill  the  first  two.  d’origoi  and  Ogiri  are  imperfectly 
roun<r-fcd  by  a giillcry,  3,000  feet  in  length,  and 
a tramway  bctw(;en  them  is  shortly  to  be  laid 
down.  The  main  shaft  is  sunk  to  a depth  of 
ah.. lit  0(111  fer-t,  and  is  situated  between  the  three.  As 
th"  on-  is  l.roughtup  from  the  mines  through  the  shafts, 
it  is  oarri.-d  in  trucks  to  slieds,  where  it  is  picked  by 
wonif-n  and  classified  into  four  kinds,  thence  it  is  con - 
v.  yed  on  women’s  backs  to  tlic  "works,  at  the  rate  of  23 
r.  nts  a ton.  .V  traimvay  originally  connected  the  mines 
an-1  till'  works,  hut  it  was  partially  destroyed  by  a storm 
*...m.-  y.-ars  ago  and  has  never  been  repaired.  Anew 
road  tor  tramway  and  briilgos,  however,  is  in  coiirse  of 
construction.  I irst-cla.ss  ore  generally  contains  from 
.)•»  to  2. no()  yen  worth  of  gold,  silver,  and  copper  per 
Ion.  I Ids  ore  is  cru.shcd,  reduced  to  powder  by  the 
st.amps,  and  ground  uji  with  mercury  into  an  amalgam 
(the  latter  proces.s  taking  ciglit  hour.s).  This  amalgam 
is  distilled  and  afterwards  made  into  gold  and  silver 
imrots.  rho  tailing  or  refuse  parts  of  the  amalgam  still 
contains  .some  metal,  to  the  value  of  15  to  20  yen  per 
ton,  and  is  scut  to  the  concentrating  tables,  where  the 


gold,  silver,  and  copper  are  concentrated.  These  con- 
centrations are  afterwards  sent  to  the  smelting  works 
where  the  ore  is  reduced  to  crude  black  copper  by  the 
action  of  heat.  After  the  sulphur  has  been  driven  out 
by  calcination,  the  crude  mass  is  melted  in  flat  furnaces 
with  the  addition  of  lead.  The  lead  sinks  to  the  bottom 
of  the  furnace  with  the  gold  and  silver,  and  the  copper 
is  left  behind.  The  smelting  process  is  repeated  three 
or  four  times.  The  lead  is  collected  into  a mass  of  about 
20  tons  cupelled  by  German  furnaces,  and  after  the 
lapse  of  50  to  60  hours,  bullion  is  extracted.  This  is 
made  into  ingots  of  5 to  700  oz.  weight.  The  refin- 
ing is  done  at  Osaka.  Second-class  ore  contains  from 
30  to  50  yen  worth  of  metal  per  ton,  and  is  reduced  to 
bullion  by  the  same  process  as  the  first.  Third  and 
fourth-class  ore  are  first  crushed,  made  fine  by  the 
stamps,  and  subsequently  concentrated  by  the  tables. 
The  concentrations  are  then  reduced  by  smelting.  The 
amount  of  gold  and  silver  produced  in  the  year  1878-9, 
amounted  respectively  to  2,195,  and  91,713  ounces.  Mr. 
Adachi,  the  superintendent  of  the  mines,  states  that  the 
total  loss  to  the  Government  in  working  the  mines,  for 
a period  often  years,  ending  1879,  has  been  240,126 
yen  (about  £50,026).  This  amount,  however,  Mr. 
Adachi  hopes  to  reduce  in  a few  years.  He  proposes  to 
erect  a new  steam-engine  of  50  horse-power,  10  stamps 
and  6 amalgamating  pans,  and  to  make  other  improve- 
ments, the  total  cost  of  which  he  estimates  at  83,000 
yen  (£17,291).  The  annual  production  is  expected  to 
be  about  420,000  yen  (£87,500),  and  the  working  ex- 
penses 300,000  yen  (62,500).  The  persons  employed  in 
the  mines  number  1,080,  including  120  women  for  ore 
picking.  Miners  working  eight  hours  a day  receive  22 
cents,  and  the  average  wages  of  miners  per  day,  for 
six  months,  has  been  18  sen  3 rin  (about  9d.)  ; 80 
women  are  employed  for  carrying  ore,  and  299  men  in 
the  workshops.  Skilled  workmen  receive  25  cents  per 
day  of  12  hours,  while  in  Tokio  men  doing  similar  work 
receive  40  to  50  cents.  Inferior  workmen  receive  9 
cents.  The  average  wages  of  workmen  for  six 
months,  have  been  14  sen  7 rin  per  day  (about  7d.). 
There  are  41  overseers,  including  one  superintendent, 
one  foreigner,  six  engineers,  and  four  clerks.  The 
daily  output  of  ore  is  about  20  tons,  and  about  the  same 
quantity  is  reduced.  The  total  expense  of  reducing  one 
ton,  amounted,  in  the  year  1879,  to  21  yen  7 sen  (about 
£4  7s.).  In  the  percussion  tables  about  10  tons  are  re- 
duced in  24  hours,  and  in  the  amalgamating  pans  about 
9 tons  daily.  In  addition  to  the  mines  of  Ogiri,  Torigoi, 
and  Aoban,  gold  has  also  been  found  in  small  quantities 
at  Takinosawa,  about  12  miles  from  Aikawa,  in  the 
alluvial  deposit  of  the  bed  of  a river,  and  also  at  NLshi- 
Mikawa. 


COEEESPOHBEHCE. 


TKADE  PROSPECTS. 

In  the  Society’s  Journal  of  the  4th  inst.,  at  the  foot 
of  p.  193,  Captain  Bedford  Pirn,  R.N.,  a pretty  good 
authority  in  matters  nautical,  is  reported  to  have 
said  that  “ owing  to  the  repeal  of  the  Navigation  Laws, 
80  per  cent,  of  our  seamen  were  foreigners.” 

In  the  Times  of  the  7th  inst.  (p.  8),  I read,  under  the 
melancholy  heading  of  “Disasters  at  Sea,”  that  22 
British  vessels  had  been  reported  wrecked  during  the 
previous  week  (one  of  such  vessels  having  been  54,  and 
aniDther  41  years  old)  ; that  the  total  number  of  wrecks, 
British  and  foreign,  for  the  present  year  (then  little 
more  than  five  weeks  old)  had  been  295  ; that  112  lives 
had  been  lost,  and  that  the  approximate  value  of  pro- 
perty lost  had  been  £5,200,000,  including  £4,000,000 
British. 

In  the  Times  of  the  11th  inst.  (p.  10),  also  imder  the 
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same  chilling-  title  of  “Disasters  at  Sea,”  I read  that 
the  Bureau  Veritas  reports,  in  part  of  203  vessels  of  all 
flags  lost  (including,  however,  16  missing)  in  December 
last,  93  English  sailing  vessels  and  12  English  steamers. 

Cannot  cause  and  effect  he  discerned  to  some  extent 
in  the  several  foregoing  statements  ? Is  there  no  con- 
nection between  the  “Babel  of  tongues”  and  nation- 
alities, which  must  exist  on  hoard  our  ships,  when  four- 
fifths  of  the  sailors  are  other  than  British  (supposing  the 
gallant  and  learned  ex-member  for  Gravesend  to  he 
correct  in  his  assertion) , and  the  loss  in  9 or  10  weeks 
of  the  22  X 93-|-12rrr27  British  vessels  above  re- 
ferred to,  and  the  loss  in  about  five  weeks  of  four 
million  sterling  of  British  property  ? 

If,  then,  80  per  cent,  of  our  merchant  seamen  are 
foreigners,  how,  in  the  event  of  a great  naval  war,  could 
an  adequate  and  reliable  supply  of  British  A.B.  seamen 
he  got  out  of  the  odd  20  per  cent.,  to  fill  up,  on  the 
sudden,  the  complements  of  men  required  for  the  ships 
of  the  Boyal  Navy,  and  to  man,  and  to  fight,  if  need 
be,  our  great  merchantmen  ? 

Our  fishermen,  and  life  boat,  and  coast  guard  men 
are  a noble  set  of  fellows,  hut  coidd  they  be  spared 
away  from  our  shores  in  the  event  of  such  a war  ? And 
how  could  our  great  carrying  trade  be  safely  con- 
ducted ? 

Is  there  not  something  rotten  in  the  present  state  of 
things,  and  are  not  the  enormous  losses,  as  well  as  the 
high  premiums  paid  for  marine  insurance,  really  borne 
as  an  Income-tax  (so  to  speak)  on  commodities  by  the 
long-suffering  British  public  ? Would  it  not  be  instruc- 
tive if  a return  were  made  by  the  Board  of  Trade  of  the 
numbers  respectively,  of  British  and  foreign  sailors  on 
the  books  of  every  British  vessel  which  should  be 
wrecked  or  seriously  damaged  ? A Salt’ s Sox. 


GOLD  IN  INDIA. 

Having  attended  the  meeting  on  this  paper,  held  on 
Friday,  the  11th  instant,  I beg  to  make  the  following 
observations  on  the  question  of  labour,  raised  dmang  the 
discussion : — 

That  it  would,  in  my  opinion,  be  a mistake  to  send 
out  a large  number  of  Cornish  miners  to  India,  as  they 
would  give  a deal  of  trouble,  and  do  little  work.  Nor 
is  it  neces.sary  to  do  so,  seeing  that  native  Wuddars  can 
be  obtained,  who  are  skilled  in  the  use  of  jumpers  and 
drills,  and  in  blasting  operations,  also  in  the  splitting  of 
boulders  and  rocks  by  hammers  or  rows  of  wedges,  and 
that  they  quickly  understand  any  system  that  may  be 
adopted  ff>r  carrying  out  works. 

That  the  only  Europeans  required  would  be  men  suit- 
able to  have  the  supervision  of  the  work,  with  a 
superior  officer  to  organise  and  direct. 

This  opinion  is  formed  from  my  experience  in  India 
during  the  years  1866 -7 -8,  when  I had  chief  charge  of 
the  construction  of  the  railway  works  between  Koolburga 
and  Raichore,  about  200  miles  north  of  Mysore. 

When  operations  were  commenced,  not  more  than 
thirty  or  forty  men  could  be  obtained,  and  these  were 
unaccustomed  to  the  kind  of  work,  but  within  a year, 
however,  from  eight  to  nine  thousand  men  were  got 
together  from  various  districts,  so  that  no  difficulty  as 
to  labour  need  be  apprehended. 

John  Robinson,  Ci-vil  Engineer. 

Lewes  and  Ea.st  Grinstead  Railway, 

Engineer’s-office,  Kingseote,  East  Grinstead, 

Feb.  14th,  1881. 


pre\t:ntion  of  floods. 

In  viewing  the  face  of  the  country,  one  is  struck  with 
the  narrow,  tortuous  character  of  the  water- courses 
and  small  streams  in  many  places,  also,  weed -grown 
and  choked  with  gravel.  Much  good  might  he  effected 


on  every  farm  if  these  ditches,  water-courses,  gulleys, 
&c.,  were,  as  far  as  possible,  straightened;  but,  at  all 
events,  carefully  dredged,  widened,  deepened,  and 
(where  necessary)  embanked.  It  would  be  necessary 
to  resort  to  dredging  at  intervals  of  about  four  years,, 
even  when  the  work  was  well  done  at  first ; in  fact,  con- 
stant attention  would  be  needed  as  a consequence  of  the 
winter’s  frost,  the  spring  freshet,  and  the  summer’s 
growth,  so  as  to  maintain  these  arteries  in  a fit  condi- 
tion to  act  as  water  carriers.  It  may  be  as  well  to  add 
that,  if  this  were  done,  it  would  be  necessary  to  make 
arrangements  to  secure  effective  irritation,  and  also 
a storage  of  water  to  provide  for  seasons  of  drought. 

It  may  be  said  that  this  work  would  be  both  arduous 
and  costly.  Unquestionably  ; but,  at  present,  the  loss 
to  the  country  through  the  desolating  waters  amounts, 
in  one  or  the  other  of  the  ways  I have  mentioned,  to 
hundreds  of  thousands  of  pounds  annually. 

The  best  plan  would  seem  to  be,  that  the  farmers 
of  a certain  district  should  associate  themselves  together, 
employ  such  machinery,  and  such  a number  of  hands, 
under  skilled  and  experienced  management,  as  would 
ensure  the  effectual  carrying  out  of  the  work. 

Doubtless,  if  this  is  really  to  be  attempted,  the  land- 
lords must  assist.  The  farming  interest  is  so  heavily 
weighted,  that  it  cannot  pay  even  a moiety  of  the  cost. 
The  importance  of  the  subject  must  be  my  excuse  for 
bringing  it,  at  this  time,  under  the  notice  of  members 
of  our  Society. 

James  0.  Bevan,  Assoc.  Inst.  C.E.,  &c. 

72,  Beaufort-road,  Edgbaston,  Birmingham, 

February  lyth,  1881. 


GENERAL  NOTES. 


Telephones  in  India. — The  Government  Telegraphs 
Department  in  Calcutta  obtained  in  November  last,  a sample 
supply  of  some  thirty  of  the  loud-speaking  telephones  of 
the  Gower- Bell  Company  for  experimental  trials,  and  it  is 
reported  that  the  results  have  given  so  much  satisfaction 
that  the  company  has  now  received  by  telegraph  an  order 
for  a large  number  of  its  instruments.  If,  says  the  tngineery 
this  may  be  taken  in  conjunction  with  the  recently  announced 
refusal  of  the  Government  of  India  to  sanction  the  setting 
up  of  telephonic  exchanges  on  the  part  of  private  speculators, 
it  would  seem  to  indicate  a resolve  on  the  part  of  the  execu- 
tive itself  to  supply  the  Indian  public  with  what  will  soon 
bo  found  to  be  an  indispensable  aid  to  the  business  and. 
pleasure  of  life  in  India, 


MEETINGS  OF  THE  SOCIETY. 

Adjourned  Meeting. 

Friday  evening,  at  eight  o’clock : — 

Febkuaey  25. — Discussion  on  Mr.  Sedley  Taylor’s 
paper  on  ‘ ‘ The  Participation  of  Labour  in  the  Profits- 
of  Enterprise.”  AV.  H.  Hall  wiU  preside. 

Ordinary  Meetings. 

AVednesday  evenings,  at  eight  o’clock: — ■ 

Mabch  2. — “Lighthouse  Characteristics.”  By  Sir 
AVilliam  Thomson,  LL.D.,  F.R.S.  F.  J.  Beamwell,. 
F.R.S.,  Chairman  of  Council,  will  preside. 

Maech  9. — “Ascents  of  Chimborazo  and  Cotopaxi, 
in  1880.”  By  Edwaed  AVhympee, 

Maech  16. — “The  Compound  Air-Engine.”  By 
Col.  F,  Beaumont,  R.E, 

Maech  23. — “The  Increasing  Number  of  Deaths frona 
Explosions,  with  an  Examination  of  the  Causes.”  By 
COENELIUS  AVaLEOED. 

March  30. — “Recent  Advances  in  Electric  Light- 
ing.” By  AV.  H.  Peeece. 
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Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

^Iarch  1 “ The  Languages  of  Africa.”  By  Egbert 
N.  CusT. 

^Iaiccii  15.  — “ Diamond  Fields  of  South  Africa.” 

Bv  1{.  W.  Murray. 

April  5.  — “ Trade  Eelations  between  G-reat  Britain 
and  her  Dependencies.”  By  William  Westgabth. 

Applied  Chemistry  and  Physics  Section. 

Tliursday  evenings,  at  eight  o’clock:  — 

!M.u:cii  24.—“  The  Future  Development  of  Electrical 
Ai>pliauces.”  By  Prof.  John  Perry. 

Tlie  meeting  previously  announcd  for  April  7 will  be 
held  on  May  12. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock: — 

March  4. — “ The  Eesults  of  British  Eale  in  India.” 
By  J.  ;M.  Maclean.  Sir  David  Wedderburn,  Bart., 
■M. P.,  F.G.S.,  will  preside. 

March  25. — “The  Tenure  and  Cultivation  of  Land 
in  India.”  By  Sir  George  Campbell,  K.C.S.I.,  M.P. 

^Iay  13.  — “Burmah.”  By  General  Sir  Arthur 
PuAYRE,  G.C.M.G.,  K.C.S.L,  C.B. 

^Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  jiapers. 

Cantor  Lectures. 

^londay  evenings,  at  eight  o’clock: — 

The  Third  Course  will  be  on  “ The  Scientific 
Principles  involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Adams,  F.E.S.  Four  Lectures. 

Syllabus  of  the  Course. 

Lecture  I. — March  7. 

Tlio  production,  regulation,  and  measurement  of 
electric  currents. 

Lecture  II.— March  14. 

Tlie  law.s  of  the  mutual  induction  of  currents  and 
inagnet.M.  Efticiency  of  magneto-  and  dynamo -electric 
juachino.s. 

Lecture  III. — March  21. 

I'.Ho  of  maj^ieto-  and  dynamo-electric  machines  for 
<h'c.tric  ligliting.  Heating  effects  of  the  current. 
Klectric  ligliting  by  means  of  the  arc. 

Lecture  IV. — March  28. 

Subdivi.sion.s  of  tlie  electric  current.  Incandescent 
hiinpH.  Luminous  effects  of  electric  currents  in  a 
varumn,  and  in  variou.s  ga.scs. 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
imikiiig,”  by  Alan  S.  Cole.  Three  Lectures. 

April  25  ; May  2,  9. 

Tlie  Fifth  Course  wdll  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
E.  Brudenell  Carter,  F.B.C.S.  Three  Lectures. 

May  IG,  23,  30. 


Institute  of  Actuaries,  The  Quadrangle,  King’s  College, 
W.C.,  7 p.m.  Mr.  G.  R.  Hardy,  “The  Mortality 
observed  amongst  the  Various  Classes  of  Bonus  Policies 
in  the  British  Empire  Mutual  Assurance  Company.” 
Medical,  11,  Chandos-street,  W.,  8^  p.m. 

London  Institution,  Einsbury-circus,  E.C.,  5 p.m.  Mr. 
Justin  McCarthy,  M.P.,  “ Ireland.” 

Tuesday,  Mach  | 1st. ..SOCIETY  OF  AETS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial  Section.) 
Mr.  Robert  N.  Cust,  “The  Languages  of  Africa.” 

Royal  Institution,  Albemarle- street,  W.,  3 p.m.  Prof. 

E.  A.  Schafer,  “ The  Blood.”  (Lecture  YII.) 

Medical  and  Chirurgical,  53,  Berners  - street,  Oxford- 

street,  "W.,  8.^  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  1.  Discussion  on  “The  Weight  and 
Limiting  Dimensions  of  Girder  Bridges,”  and  time 
permittiug,  2.  Sir  William  Thomson,  “ Tide  Gauge, 
Tidal  Harmonic  Analyser,  and  Tide  Predictor.” 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8j  p.m. 

1.  Rev.  A.  Lowry,  “A  Few  Notices  in  Ancient  Jewish 
Writings  on  the  Sagacity  and  Habits  of  Ants.”  2.  Prof. 
Eberhard  Schrader,  “Abydenus  and  the  Book  of 
Daniel.” 

Zoological,  11,  Hanover-square,  W.,  8j  p.m.  1.  Mr. 

F.  Moore,  “Descriptions  of  New  Genera,  and  Species 
of  Asiatic  Nocturnal  Lepidoptera.”  2.  Prof.  J.  0. 
Westwood,  “ Observations  on  Two  Species  of  Indian 
Butterflies,  Papilio  castor  and  P.  polluxP  3.  Mr.  R. 
Collett,  “ Halichoerus  gryphus  and  its  Breeding  on  the 
Fro  Islands,  off  Trondhjem’s  Fiord,  in  Norway.” 

Wednesday,  March  2nd. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Sir  William  Thomson,  “Light- 
house Characteristics.” 

Entomological,  11,  Chandos-street,  W.,  7 p.m. 
Pharmaceutical,  17,  Bloomsbury-square,  W.C.,  8 p.m. 

1.  Mr.  E.  M.  Holmes,  “ Vote  on  Jaferabad  Aloes.” 

2.  Mr.  E.  M.  Holmes  and  W.  Elbome,  “ Vote  on  some 
Drugs  from  Socotia.” 

Archaeological  Association,  32,  Sackville-street,  W.,  8 p.m. 
Mr.  J.  Romilly  Allen,  “ The  Saxon  Cross  at  Winwick, 
Lancashire.” 

Obstetrical,  53,  Bemers-street,  Oxford-street,  W.,  8 p.m. 

Thursday,  March  3rd... Royal,  BurHngton-house,  W.,  4^  p.m. 
Antiquaries,  Burlington-house,  W.,  8^  p.m. 

Linnean,  BurHngton-house,  W.,  8 p.m.  1.  Mr.  S.  G. 
Shattock,  “ Reparative  Processes  in  Plants.”  2.  Prof. 
F.  Jeffrey  BeU,  “ The  Apparent  Retention  of  a Sur- 
anal  Plate  by  a Young  Echinometra."  3.  Mr.  C.  B. 
Clarke,  “Amebia  and  Macrostomia.”  4.  Rev.  R.  Boog 
Watson,  “ Pleurotomidae  of  Expedition.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Mr.  F. 
Hatton,  “ The  Action  of  Bacteria  on  Various  Gases.” 
2.  Dr.  C.  M.  Tidy,  “ The  Oxidation  of  Organic  Matter 
in  Running  Water.”  3.  Dr.  F.  R.  Japp  and  Mi’.  Edgar 
Wileock,  “ The  Action  of  Aldehydes  on  Phenanthrene- 
quinone  in  presence  of  Ammonia.”  (Second  Notice.) 

4.  Dr.  Japp  and  Mr.  N.  H.  J.  Mfller,  “The  Action  of 
Benzoic  Acid  on  Napthaquinone.”  (PreHminary  notice.) 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m.  Rev. 

J.  G.  Wood,  “ The  Inside  of  an  Insect.” 

South  London  Photographic  (at  the  House  of  the 
Society  of  Arts),  7j  p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Rev. 
William  Houghton,  “ The  Picture  Origins  of  the  Cimei- 
form  Characters.”  (Lecture  I.) 

Pathological,  53,  Bemers-street,  Oxford-street,  W.,  8|  p.m. 
Civil  and  Mechanical  Engineers,  7,  Westminster-chambers, 

5. W.,  7 p.m.  Mr.  J.  B.  Walton,  “ Steep  Gradients 
versus  Heavy  Works  ” 

Archseological  Institute,  16,  New  Burlington-street,  W., 
4 p.m. 

Friday, March 4th... SOCIETY  OF  ARTS,  John-street,  Adelphi, 
W.C.,  8 p.m.  Mr.  J.  M.  Maclean,  “ The  Results  of 
British  Rule  in  India.” 

Royal  United  Service  Institution,  WhitehaU-yard,  3 p.m. 
Sir  WilHam Thomson,  “His  New  Navigating  Sounding 
Machine  and  Depth  Gauge.” 

Royal  Institution,  Albemarle-street,  W.,  9 p.m.  Sir 
WilHam  Thomson,  “Elasticity  viewed  as  possibly  a 
mode  of  motion.” 

Geologists’  Association,  University  CoUege,  W.C.,  8 p.m. 

I.  Professor  T.  G.  Bonney,  “Remarks  on  proposed 
Classification  of  Rocks.”  2.  Professor  T.  G.  Bonney, 
“ A New  Theory  of  the  Formation  of  Basalt.”  3.  Mr. 

J.  Slade,  “Notes  on  the  Microscopic  Structure  of  the 
Basalt  of  Swallow  CHff  and  Uphfll.” 

Philological,  University  CoUege,  W.C.,  8 p.m.  Mr.  E. 
Brandreth,  “ Grammatical  Genders.” 

AY,  March  5th... Ladies’  Sanitary  Association  (attheHousB 
OF  the  Society  of  Arts),  ^ p.m.  Dr.  B.  W.  Richard- 
son, “ Domestic  Sanitation  or  Health  at  Home.”  (Lec- 
ture IV.) 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Mr.  R. 
Stuart  Poole,  “ Ancient  Egypt  in  its  ComparativeRela- 
tiona.”  ( Lecture  III. ) 


MEETINGS  FOR  THE  ENSUING  WEEK. 

M'jxoay,  Irr.  28th. ...Royal  GeoOTaphical,  University  of  London, 
Burlinirton-jrardons.  W.,  p.m.  Sir  Richard  Temple, 
“The  lAk<*  UoRion  of  Sikkim,  on  the  Frontier  of  Tibet.” 
Dnti.<ih  Arr.hiterts,  9,  Conduit-street,  W.,  8 p.m.  Dis- 
cussion on  “ Tlie  Existing  l>aw  of  Light  and  Air.” 
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AU  ecmmunications/orthe  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.C. 


NOTICES. 


MR.  WHYMPER’S  PAPER  ON  CHIMBORAZO- 

At  the  ordinary  meeting,  on  Wednesday,  9th 
XIarch,  Mr.  Edward  Whjnnper  will  give  an  account 
of  his  recent  ascents  of  Chimborazo  and  Cotopaxi. 
In  order  to  accommodate  the  large  number  of 
members  who  have  applied  for  tickets,  this 
Meeting  will  be  held,  by  permission  of  the 
Lords  of  the  Committee  of  Council  on  Education, 
in  the  Lecture  Theatre  of  the  South  Kensington 
Museum.  Admission  will  be  by  the  West  Entrance 
to  the  Museum  in  Exhibition-road.  It  is  hoped 
that  this  arrangement  will  be  found  convenient  to 
the  Members.  Though  every  effort  was  made,  it 
was  foimd  impossible  to  obtain  a room  of  sufficient 
size  near  the  Society’s  House. 

The  Meeting  will  commence  at  Eight  o’clock. 
Doors  open  at  Half-past  Seven.  About  twenty 
Tickets  still  remain  for  distribution,  and  one 
each  will  be  supplied  to  Members  who  apply 
before  this  number  is  exhausted. 

No  Person  can  be  admitted  without  a Ticket. 

By  Order, 

H.  TRUEMA2?  Wood, 
{Secretary. 


STREET  ACCIDENTS. 

At  the  meeting  of  the  Council  on  Monday,  28th 
Pebruary,  an  application  from  the  Society  for 
Preventing  Street  Accidents  was  considered,  and 
•the  following  gentlemen  were  appointed  a Com- 
mittee to  meet  a deputation  from  the  Committee 
•of  that  Society,  viz.  : — Sir  Rutherford  Alcock, 
K.C.B.,  Mr.  G.  C.  T.  Bartley,  Mr.  Andrew  Cassels, 


Sir  Henry  Cole,  K.C.B.,  Sir  Philip  Cunliffe-Owen, 
K.C.M.G.,  C.B.,  C.I.E.,  with  the  Chairman  of 
the  Council  (Mr.  F.  J.  Bramwell,  F.R.S.).  The 
Committee  of  the  Street  Accidents  Society 
appointed  to  confer  with  the  members  of 
Council  are : — Lord  Dorchester,  Viscount  Temple- 
town,  the  Rev.  W.  Rogers,  Mr.  Brown,  and  Dr. 
Goodsall. 


UNION  OF  INSTITUTIONS. 

The  following  Institution  has  been  received  into 
the  Union  since  the  last  announcement  : — 

North  London  High  School  for  Boys,  Castle-house, 
Mildmay-grove,  N. 


APPLIED  CHEMISTRY  AND  PHYSICS  SECTION. 

Thursday,  Feb.  24,  1881 ; Captain  Sir  George 
Nares,  R.N.,  K.C.B.,  F.R.S.,  in  the  chair.  The 
paper  read  was  ‘ ‘ Deep  Sea  Investigation,  and  the 
Apparatus  employed  in  it,”  by  J.  J.  Buchanan, 
F.R.S.E.,  F.R.S.  This  will  be  printed  in  the  next 
number  of  the  Journal, 


PROCEEDINGS!  OF  THE  SOCIETY. 

♦ 

ADJOURNED  ORDINARY  MEETING. 

Friday,  February  25th,  1881 ; W.  H.  Hall  in 
the  chair. 

The  discussion  on  Mr.  Sedley  Taylor’s  paper  on 
‘ ‘ The  Participation  of  Labour  in  the  Profits  of 
Enterprise,”  adjourned  from  the  16th  ult.,  was 
resumed. 

Mr.  George  Shipton  said  he  should  like  to  refer  in  a 
few  words  to  the  remarks  of  the  Chairman  in  reference 
to  English  trades  unions.  He  understood  him  to  say 
that,  probably,  we  had  not  been  able  to  see  our  way  to 
such  a means  of  reconciling  the  interests  of  employers 
and  employed  in  this  country  as  had  been  arrived  at  on 
the  Continent,  in  consequence  of  the  hostility  of  English 
trade  societies.  He  was  sure  the  Chairman  would  be  the 
last  knowingly  to  inflict  such  injustice  on  English  trade 
societies,  and  he  could  assure  him  that  members  of  the 
trades  societies,  instead  of  being  hostile  to  any  conciliatory 
offer,  were  always  the  first  to  make  it.  He  could  say  a 
great  deal  on  the  other  side,  of  men  who  had  entered 
into  negotiations  and  signed  contracts  that  there  should 
be  no  alteration  of  time  or  of  wages  without  three  or  six 
months’  notice,  and  he  had  known  employers,  in  the  face 
of  an  agreement  like  that,  signed  by  both  sides,  scatter  the 
whole  thingto  the  winds  withoutthe  leastnotice,  and  insist 
on  a reduction  of  wages,  and  lock  the  men  out  if  they 
refused.  There  was  a case  of  the  kind  in  Bristol  at 
that  very  moment.  However,  he  had  no  desire  to  use 
words  which  would  increase  any  bitterness  which  might 
exist  between  employers  and  employed.  They  were  met 
for  a different  purpose,  that  of  endeavouring  to  recon- 
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cile  the  interests  of  both  parties  as  far  as  possible.  The 
subject  had  been  somewhat  departed  from  last  week  in 
tlio  discussion,  wliich  touched  on  the  question  of  good 
work  and  V)ad  work,  piece  work  and  day  work.  This 
would  form  a veiy  fitting  subject  for  discussion  by 
its<*lf,  but  lie  would  prefer  pointing  out  what  seemed  to 
him  dofi'cts  in  the  various  schemes  brought  forward  by 
"Mr.  Taylor.  To  begin  with,  he  took  exception  to  one 
pcint,  which,  unless  it  were  got  over,  would  prevent 
linglish  working  men  from  taking  an  interest  in  the 
‘-chcme,  and  that  was  to  say  that  the  participation  should 
only  take  jdace  in  the  profits  to  be  created  by  the  extra 
• xi’rtions  of  the  men.  He  certainly  thought  that  if 
workmen,  by  their  own  perseverance,  skill,  and  care, 
made  profits  which  the  employer  had  not  contributed 
to,  those  profits  rightfully  belonged  to  the  men,  and  surely 
tlir  . mployer  would  not  be  so  immoral  as  to  partici- 
I'.ito  in  profit.s  which  he  had  not  been  instrumental  in 
' ifating.  If  the  participation  were  only  to  come  out  of 
new  profits,  they  had  to  thankthe  employer  for  nothing, 
Ilf  held  it  shoidd  be  a participation  in  the  general 
profits  derived  from  the  joint  energies  of  those  employed 
in  the  particular  house,  or  calling.  The  next  best 
>-<  heme  was  very  much  after  after  the  fashion  of  the 
j)lan  adopted  by  Mr.  Bord.  He  should  advocate  imme- 
vliate  ca.sh  payments  of  profits  to  workmen,  and  not  a 
deferred  advantage,  though  possibly  there  might  be  no 
reason  why  an  agreement  to  defer  the  payments  should 
not  be  made.  It  might  be  said  that  if  the  workmen  sud- 
<lenly  enjoyed  a degree  of  prosperity  they  were  not  used 
to,  they  would  squander  the  money,  hut  he  had  yetto  learn 
that  that  did  not  apply  to  other  classes  as  well.  Why 
should  a special  moral  restriction  be  applied  to  work- 
nun,  which  was  not  applied  to  all  classes?  The  Rev. 
.Mr.  Blackley  had  put  forward  a national  scheme  of 
insurance,  which  certainly  had  the  merit  of  compellingaU 
•classes  to  contribute,  without  exception.  Whathe  objected 
to  in  ZVIr.  Bord’s  plan  was,  that  he  wrote  off  10  per  cent, 
per  annum  on  the  capital  invested,  and  then  took  half 
tlu;  profits  remaining,  the  other  half  being  divided 
j>rr»]U)rtionately  amongst  the  workmen  who  had  con- 
f ribute<l  towards  those  profits.  He  thought  10  per  cent, 
was  an  excessive  price  to  charge  as  interest  upon 
<-a]>ital  sunk  in  a business,  and  that  5 per  cent,  was  the 
maximum.  Tf  they  wrote  off  5 per  cent.,  he  held  that 
all  thf>  profits  derived  from  the  joint  energies  of  those 
^■n«_M,u'-fd  in  the  firm  should  be  divided  proportionately 
fn  fheir  wages,  amongst  employers  and  workmen, 
i.dving  to  the  employers  their  extra  share  as  managers, 
and  on  ; but  if  they  were  going  to  make  themselves 
so  -^/  cure,  first  by  having  10  per  cent,  on  the  capital, 
and  then  taking  half  the  profits,  there  was  very  little 
h ft.  for  tlu  workmen.  It  seemed  to  bo  the  idea  that  all 
thesf.  things  must  come  from  the  workmen’s  side,  and 
nothing  from  the  employers.  Otherwise,  with  this  ex- 

• eption,  l\Ir.  Bord’s  plan  was  the  best,  inasmuch  as 
there  was  an  immediate  payment  of  profits.  The  pro- 
j)osition  of  ]Vfr.  J)e  Courcy  was  simply  an  utter  piece  of 
selfishnes.M,  and  he  should  be  sorry  to  see  it  applied  in 
I inglish  industrial  life.  The  persons  employed  in  his 
' 'fib  e got  no  advantage  until  they  had  been  in  the  firm  25 
V.  ar-^,  and  then  it  was  not  paid  to  them  at  aU,  but  invested 
in  tlu'  house,  or  in  Oovemment  funds,  and  practically  the 
men  recrived  no  direct  advantage.  He  was  one  who  did 
jiot  approve  of  ])ostponing  every  advantage  from  his 
labour  until  he  was  dead  and  gone  ; he  liked  to  partici- 
pate- in  them  while  he  was  alive.  Mr.  De  Courcy’s  own 
lanaoiage  showed  the  scheme  to  be  an  utterly  selfish 
on<'.  because  he  referred  particularly  to  its  influence  in 
making  the  cw/yifoye?  work  long  hours  in  place  of  fresh 
hands  »>eing  engaged.  Now,  if  they  only  looked  at  the 
fiu't  that  in  lingland  there  were  a million  of  paupers 
to  keep,  and  that  one  in  ten  of  the  population  died  a 

• riminal  or  a paiqier,  it  was  absurd  to  put  up  as  solu- 
tion of  the  labour  question  a scheme  like  this. 
Their  object  should  be  rather  to  shorten  the  hours  of 
labour,  and  why  ? As  one  in.stance,  that  workmen  might 


come  and  take  part  in  such  discussions  as  the  present.  If 
English  workmen  were  ever  to  hold  their  own  it  must 
be  by  lifting  up  their  whole  character,  not  by  making 
them  into  a degraded  and  ignorant  race.  If  they  had 
not  time,  how  could  they  improve  themselves,  in  order 
that  they  might  stamp  on  their  own  work  their  own 
character  and  their  own  conscience.  He  should  there- 
fore deprecate  any  system  which  would  tend  to  physi- 
cally deteriorate  the  workman,  and  shut  out  those  from 
employment  who  were  as  much  entitled  to  it  as  those 
who  had  already  a position  in  the  firm.  Mr.  Chaix’s 
plan  was  too  paternal.  He  would  rather  see  a man 
entrusted  with  his  own  money,  even  if  he  made  some 
mistakes  at  first,  because  it  would  lead  the  w^ay  to  a 
better  state  of  things  hereafter,  and  the  freedom  he 
would  have  would  be  much  more  valuable  than  training 
him  up  in  any  way  under  the  guise  of  paternal 
G-overnment.  English  workmen  would  never  be  in- 
duced to  go  into  any  scheme  of  that  kind,  if 
payment  were  deferred.  He  could  give  a very 
striking  instance  of  this.  About  1878,  Messrs. 
Wingate  and  Co.,  ship  - builders,  at  Glasgow,  had, 
in  their  establishment,  an  insurance  and  accidental 
fund,  to  which  the  workmen  were  compelled  to  sub- 
scribe. This  was  retained  by  the  frnn,  and  de- 
posited in  the  name  of  the  firm.  Some  time  after  they 
went  into  liquidation,  seized  on  the  money,  and  distri- 
buted it  amongst  the  creditors  as  part  of  the  assets,  so 
that  the  workmen,  although  it  had  been  deducted 
from  their  wages,  lost  every  farthing  of  it.  Any 
system  which  would  hand  over  to  the  employers  the 
profits  to  keep  for  the  workmen  would  be  highly  un- 
satisfactory. If  the  sums  were  held  in  trust  for  them 
at  all,  it  should  be  done  by  some  responsible  party, 
by  some  one  agreed  upon  by  both.  As  far  as  he 
had  had  time  to  study  the  plan  of  the  late  Mr. 
Leclaire,  that  was  the  best  as  a compromise,  because 
there  the  workmen’s  counsels  were  brought  in  co- 
operation with  the  employer.  The  employer  took 
his  proper  position  as  administrator  of  the  firm, 
giving  to  it  all  the  force  of  his  individual  character,  but 
at  the  same  time  allowing  his  workpeople  to  participate 
in  the  whole  profits.  There  was  only  one  point  which 
he  should  like  to  have  cleared  up.  He  believed  they 
had  to  be  employed  for  six  months  before  they  partici- 
pated in  the  profits.  Now,  in  times  of  brisk  trade  there 
were  many  workmen  called  in  for  three  or  four  months, 
who  contributed  to  the  prosperity  of  the  firm,  and  he 
could  not  see  why  they  shoul  dbe  shut  out  from  partici- 
pating, to  some  reasonable  extent,  simply  because  they 
were  unf ortimate  enough  to  be  employed  for  only  a short 
time.  No  more  than  5 per  cent,  was  allowed  to  the 
capital  invested ; the  work  was  done  in  the  ordinary 
working  hours,  and  the  extra  profits,  if  any,  were 
accumulated  by  the  extra  conscience  and  extra  ability 
developed  amongst  the  men,  and  not  by  working  an 
excessive  number  of  hours.  The  profits  should 
extend  to  all  workmen,  and  he  hoped  it  was 
not  intended  that  the  system  should  be  applicable 
solely  through  any  “ nigger- driving  ” system,  or  that 
the  workmen  were  to  work  themselves  almost  to 
death  in  order  to  live,  which  would  inevitably  lead  to 
physical  deterioration.  It  should  be  simply  by  fair 
work  that  the  profits  should  be  realised.  He  thoroughly 
agreed  with  Mr.  Taylor’s  position  in  the  latter  portion 
of  his  remarks.  If  there  were  any  effort  made  of  this 
kind,  one  thing  was  absolutely  necessary,  and  that  was, 
that  the  English  employers  should  leave  off  their  pride 
and  arrogance,  and  no  longer  refuse  to  meet  their  work- 
men in  council.  At  present,  they  drove  to  their  shops 
in  their  carriages,  and  knew  no  more  about  their  work- 
men than  the  Czar  of  Russia.  They  saw  their  foremen, 
agents,  and  managers,  hut  with  their  workmen  they 
never  came  in  contact.  They  knew  nothing  of  the 
vicissitudes  of  labour  and  did  not  care.  Up  to  the 
present  time  that  had  been  the  hitter  experience, 
but  if  there  were  a change,  the  workmen  would  he 
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only  too  glad  to  carry  out  such  a scheme  as  that  j)ro- 
posed. 

Mr,  William  Botly  could  not  qiiite  agree  with  the 
opening  remarks  of  Mr.  Shipton.  He  rather  understood 
that  the  10  per  cent,  would  be  5 per  cent,  on  the  ca^^ital 
employed  in  the  business,  and  that  the  other  5 per  cent, 
would"  be  for  the  maintenance  of  the  manager.  As 
regards  the  importance  of  dividing  a portion  of  the 
profits  among  the  labourers,  there  should  be  a con- 
census of  opinion,  and  he  thought,  on  the  general 
principle  of  the  paper,  they  would  be  all  agreed.  In 
that  Book  which  they  all  professed  to  be  the  rule  of 
their  lives,  they  were  told  not  to  muzzle  the  ox  that 
trod  out  the  corn,  and  that  the  labourer  was 
worthy  of  his  hire.  Anyone  at  all  acquainted  with 
manufacture,  agriculture,  or  commerce,  found  that  it 
was  the  interest  of  the  employer  to  do  his  duty  to  the 
worlonen,  by  giving  him  a sufficient  wage  for  his  day’s 
work,  which  should  allow  him  to  provide  for  old  age. 
They  should  all  do  what  they  could  to  encourage 
thrift,  and  the  principle  now  brought  forward  would, 
he  thought,  encourage  that,  and  also  the  straightforward 
carefulness  which  they  all  desired  to  see  in  the  work- 
ing man.  The  paper  had  given  proof  of  the  beneficial 
eft'ects  of  partieij^ation  in  profits  in  France  ; and  not- 
withstanding some  difference  in  the  habits  of  the 
French  and  Eaglish,  he  did  not  see  why  the  same 
system  should  not  be  adopted  here.  The  remark 
that  the  result  of  labour,  until  it  was  ascertained, 
was  an  unknown  quantity,  was  quite  correct ; but 
the  laboiirer  might  be  paid  the  regular  wages 
in  the  district,  and  at  the  end  of  the  year  the 
profits  could  be  very  easily  reckoned.  That  would 
be  particularly  applicable  to  agriculture.  There  were 
instances  in  England  where  that  was  done — as,  for 
instance,  on  the  property  of  the  Speaker  of  the  House 
of  Commons.  No  doubt,  there  would  be  occasions— as, 
for  instance,  the  year  before  last,  which  was  the  most 
unfortunate  year  ever  remembered — when  there  would 
be  no  profits.  One  gentleman  said  the  loss  to  the 
farming  interest,  on  wheat  alone,  was  five  millions  ; 
but  he  believed  it  would  be  found  the  loss  would  be 
nearer  50  millions  ; and,  of  course,  in  that  year  the 
agricultural  labourer  would  have  had  no  division  of 
profits  at  all.  He  hoped  to  see  the  time  when,  by 
better  education  and  more  thrift — which  every  one 
should  encourage  by  their  own  example,  whatever  their 
position  in  life  — the  position  of  English  workmen  would 
be  improved.  No  one  ever  rose  to  eminence  without 
^reat  a])])lication.  This  was  shown  in  the  case  of 
George  Moore,  the  ^lorrisous,  and  others.  Some  might 
say  that  workmen  had  not  the  power  of  doing  so  gene- 
rally, but  he  said  they  had.  He  knew  instances  of 
persons  who  had  raised  themselves  from  common 
labourers  to  be  small  farmers  ; but  then  they  made 
-effoids  which  the  generality  did  not  do— they  were  not 
smokers  or  drinkers,  but  made  the  most  of  every  trifle. 

Mr.  Quinlan  said  he  did  not  come  with  the  intention 
of  speaking,  but  he  thought  he  was  bound  to  meet 
some  of  the  remarks  which  were  made  by  Mr.  Shipton 
with  regard  to  employers  and  worlonen.  He  stated 
that  the  workmen  were  always  anxious  for  arbitration, 
and  to  submit  theii  case  for  equitable  decision,  and 
that  the  employers  were  not  so.  But  look  at  the  present 
state  of  affairs  in  Lancashire  and  Yorkshire.  In  these 
counties  the  colliers  have  struck  for  higher  wages,  which 
the  employers  say  they  cannot  give  ; and  they  have 
offered,  in  proof  of  this,  to  lay  their  books  before  any 
competent  accountant,  and  to  submit  the  whole  dispute 
to  arbitration.  According  to  the  papers,  that  had  been 
refused.  He  did  not  wish  to  say  a word  against  work- 
men, but  he  protested  against  the  entire  class  of  em- 
ployers and  capitalists  being  stigmatised  as  tyrannical 
and  unjust  because  some  had  been  harsh.  Mr.  Shipton 
objected  to  more  than  five  per  cent,  being  allowed  to 


the  emj)loyer.  But  take  the  case  of  hazardous  busi- 
nesses, such  as  collieries,  in  which  he  was  largely 
intei’ested,  and  in  one  of  which  he  was  a director. 
They  were  liable  to  explosions  and  all  sorts  of  acci- 
dents. Would  any  man  who  had  money  be  satisfied 
to  put  it  in  these  hazardous  things  for  five  per  cent.  ? 
It  Avould  pay  very  well  in  some  things.  Three  per 
cent,  paid  in  Consols,  but  20  per  cent,  would  scarcely  be 
a remunerative  return  in  other  occupations,  such  as 
mining’,  where  the  chances  of  loss  of  both  capital  end 
interest  were  very  great.  Mr.  Shipton  also  stated  that 
the  whole  of  the  profits  should  be  divided  amongst  the 
workpeople  ; not  that  which  they  made  by  their  own 
diligence  or  extra  work.  But  would  they  divide  the 
losses  as  well  ? It  was  necessary  to  face  this  question. 
They  would  only  give  five  per  cent,  interest,  and  all 
the  additional  profits  must  be  divided  amongst  the 
men  ; what  about  the  losses.  For  various  reasons  he 
was  in  favour  of  a partial  division  of  profits  and 
superannuation.  If  a man  went  into  an  establishment, 
such,  for  instance,  as  Krupp’s  Iron  Works,  and  he 
knew  by  the  rules  he  would  be  entitled  to  superannua- 
tion by  a certain  time,  it  was  a check  on  the  natural 
tendency  of  a young  man  to  change,  and  the  conse- 
quence was,  men  would  stop  in  such  an  establishment, 
with  the  result  that  they  went  on  all  through  their 
lives  at  good  wages,  with  plenty  to  eat  and  drink, 
and  everything  a man  wanted,  whereas,  if  they  got  the 
whole  of  their  profits  they  would  probably  become 
rolling  stones  and  ramble  about,  some  would  get  to 
high  positions,  and  others  would  go  to  the  workhouse. 
He  shoidd  prefer  the  middle  course,  giving  the  man  a 
share  every  year  of  the  extra  profits,  and  putting  by 
an  equal  amount,  which  he  should  be  paid  in  case 
of  accident  or  death.  A case  had  been  mentioned  of 
the  money  put  by  being  seized  by  creditors,  and  he 
'believed  something  of  the  same  sort ^ took  place  with 
I regard  to  a co-operative  farm,  whicli  was  carried  on 
I successfully  for  some  time  in  Ireland,  but  all  this 
I could  bo  guarded  against  if  proper  arrangements  were 
made  in  the  first  place.  Then  it  was  said  that  new 
' men  ought  to  share  with  the  old,  but  he  could  not  see 
I the  justice  of  that.  It  %vas  not  the  case  anywhere, 

J that  he  knew  of,  that  a new  man  in  an  establishment 
j got  equal  waiges  with  an  old  one,  except,  perhaps,  in 
j a particular  shop,  where  every  man  went  in  on  the  same 
j footing,  under  special  circumstances.  He  believed  the 
I participation  plan  was  the  best  which  could  be  adopted ; 
and  he  thought  the  reason  why  sonae  efforts  of  this  kind 
I had  failed  was,  that  the  difficulties  were  not  sufficiently 
^ appreciated  and  provided  against.  Some  men  would 
j not  care  for  the  system,  others,  on  the  contrary,  apj>re- 
I dated  it.  He  could  understand  why  Leclaire  succeeded, 
j by  reading  his  life.  He  started  as  a worlanan,  and 
I gradually  built  up  his  establishment,  and  he  could 
imagine  him  carefully  selecting  his  men  and  his  fore- 
men ; and  when  he  commenced  this  participating 
scheme  he  was  surrounded  by  a set  of  men  whom  he 
knew,  and  who  knew  him.  The  same  principle  would 
I answer  in  this  country,  and  it  would  help  to  put  an 
: end  to  piece-work,  which,  in  the  interest  of  all  con- 
cerned, it  would  be  well  to  get  rid  of,  if  possible.  He 
j did  not  see  why  the  j)lan  should  not  succeed,  if 
j it  were  carried  out  here  with  the  intelligence  which 
I Frenchmen  exhibited,  but  it  should  not  be  put  in  force 
j without  preparation.  The  men  should  be  selected  in 
the  first  place,  and  there  shoffid  be  means  for  getting 
rid  of  those  whom  it  did  not  suit.  He  had  always 
seen,  that  if  you  gave  a man  an  interest  in  his  work 
it  would  be  done  better,  and  more  of  it  would  be 
done. 

Mr.  George  Howell  said  Leclaire’ s system  did  provide 
for  dividing  profits  with  the  very  newest  coiner  into  the 
firm,  an  instance  of  which  Vv^as  given  in  Mr.  Hall’s  book 
orinMr.  Sedley  Taylor’s  article,  of  a man  who  had  worked 
one  day  of  ten  hours,  when  he  received  G francs  and 
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50  centimes  for  his  wages,  and,  at  the  end  of  the  year, 
lie  had  liis  proportion  of  profits  just  the  same  as  the 
rest.  lie  thought  they  had  not  yet  realised  the  principles 
laid  down  in  the  paper,  the  central  point  being  that  the 
men  contributed  nothing  in  the  shape  of  capital  to  the 
finn,  but  the  whole  of  the  capital  was  got  out  of  profits. 
Ht-  was  now  using  the  term  capital  in  the  sense  of 
monev.  not  in  the  '^^^dest  sense.  The  principle  seemed 
to  b.‘ 'tills,  that  the  men,  not  by  working  longer  hours, 
but  by  working  the  ordinary  day  and  being  paid  the 
current  wages  in  the  trade,  liaAdng  a chance  of  partici- 
pating in  the  profit,  threw  an  amount  of  intelligence, 
and  skill,  and  energy  into  their  work  which  had  not 
prt-viously  existed.  He  did  not  think  the  work- 
in-  n had  anything  at  all  to  complain  of  in  that 
respect.  If  "they  were  paid  the  current  wages, 
they  reali.sed  that  for  which  unions  were  primarily 
started,  and  if  by  extra  energy  and  skid  they  could 
(Teat-’  more  profits  than  the  master  originaUy  obtained 
bv  the  ordinaiy,  perhaps  slovenly  and  wasteful  work, 
tin  V Avere  aUowed  to  participate  in  those  extra  profits, 
d'hat  was  only  the  first  initiatory  stage  of  the  scheme, 
a stage  which,  to  his  mind,  could  be  applied  easily  to 
almost  the  entire  ramifications  of  industrial  life  in  this 
countiy,  and  the  workmen  surely  would  have  nothing  to 
complain  of  if,  after  having  been  paid  their  just  wages, 
tlicy  realised  something  in  the  way  of  profits,  the 
liighfv  the  share,  the  better,  of  course  ; in  Leclaire’s 
establishment,  it  amounted  to  about  15  per  cent.  It 
ended  in  this — and  the  moral  was  the  grandest  part  of 
it — that  these  Avorkmen  became  better  workmen  than 
tlic  ordinary  Avorkmen  in  the  trade,  and  were  not  only 
j-aid  the  ordinary  Avages  of  the  district,  but  could  com- 
mand higher  wages,  and  were  actuaUy  paid  higher 
wages,  and,  in  addition  to  that,  still  had  the  bonus. 
Tliat  was  the  earlier  stage  of  the  matter,  but  it  was  the 
()tlicr  stage.s  taken  up  byLeclaire  which  showed  up  the 
moral  gi'andeur  of  the  scheme,  and  he  could  not  believe 
Englishmen  Avere  so  far  behind  Frenchmen  that  the 
same  could  not  be  done  here.  He  did  not  think  English- 
m'-n  AA’cre  more  selfish  than  Frenchmen,  though  they 
might  not  be  cpiite  so  free  in  their  speculations.  Leclaire’s 
bclicmc  Avas  Avorked  out  under  the  great  disadvantage  of 
not  ficing  able  to  meet  in  public  and  discuss  their  plans, 
and  tlius  lay  doAA'n  the  basis  upon  which  to  work.  The 
fir^^t  .‘Starting-point  seemed  to  have  been  his  absolutely 
bringing  in  .some  bags  of  money  and  dividing  the 
jtr--fits — not  upon  the  year  he  had  promised  them,  but 
ujK.n  the  prcA'ious  year,  because  the  Government  had 
rcfiis<  <l  permission  to  hold  a meeting.  The  scheme 
Avhieli,  p(  rliaj)s,  cau.scd  the  greatest  amount  of  discus- 
.sif)ii  Avas  tlic  greater  and  broader  one,  in  which  the 
men  ber  amc  al).solutc  co-jiartners — a scheme  which,  in 
a eert.'iin  seii.sc,  bad  bccTi  applied  in  this  country,  and 
AA'a.s  still  applied  in  some  instances  ; but,  in  this  par- 
tienlar  ca.'^c-,  7i(;t  only  Avcrc  the  men  paid  their  full 
AA-age.s,  and  }>a7'tici]jatcd  in  a certain  proportion  of 
]>rofits,  but  AVC7-0  C7ititled  to  aU  the  benefits  of  the 
miitual  {lid  society — i7i  its  first  stage  contributed  to  by 
th-'  7nc7i  {ind  by  tbo  m.asters,  biit  ultimately  ordy  con- 
tributed to  by  tbo  })rofits — aiid  the  men  participated  in 
tb--  first  (li,stributio7i  of  its  funds  when  the  society  was 
(lissnlvi’d.  Subsequeiitly  to  that,  and  in  all  later  stages, 
the  c.apifal  .HC'funed  {ibsolutcly  to  have  been  created  out 
of  tbo  fi7'7u,  a proportion  of  it  having  been  set  aside, 
ill  addition  to  the  AA'ages  and  the  bonus,  until  the 
mutual  aid  soeiety  b.ad  sufficient  fmids,  or  nearly 
.so  (the  b.'ilance  being  made  up  by  Leclaire  him- 
solf',  in  make  it  a sleo])ing  partner  in  the  concern. 
Wlu'ii  the  o7u])l()yo7'H  of  England,  or  a large  number  of 
thi  in,  could  once  .see  their  Ai-ay  to  say  to  any  number  of 
inrn  in  their  emjtloj-mont  that  they  Avere  prepared  to 
make  a similar  stop  to  that,  his  belief  wasthatthe  work- 
men, wbetbor  nuioni.st  or  non-unionist,  as  a rule  would 
jump  at  it,  but  tbo  diflicidty  AA'as  the  one  hinted  at  by 
the  lust  speaker  A\  ith  i*cg;u  d to  the  losses  that  might  be 
8U5ta,ined  in  the  course  of  business.  Those  losses  were 


prudently  prepared  for  by  Leclaire,  as  they  were  by  all 
other  prudent  employers.  A man  who  made  20  per 
cent,  this  year,  as  a celebrated  firm  did  which  had  been 
referred  to  in  the  course  of  the  debate,  and  divided  all 
the  profits  among  the  proprietors,  and  made  no  pro- 
vision by  a reserve  fund,  and  then  asked  the  men  to- 
help  bear  the  loss  when  it  came,  was  a very  different 
thing  to  Leclaire’s  system.  It  was  not  enough  to 
say  whether  the  firm  should  reserve  to  themselves  5 per 
cent,  or  10  per  cent.,  seeing  that  the  firm  made  the 
business  and  found  the  capital.  No  doubt  5 per  cent, 
certain  was  beginning  to  be  recognised  as  much  better 
than  a fluctuating  per-centage,  ranging  from  10  per- 
cent. or  20  per  cent  to  nil;  and  when  they  could 
provide  against  these  contingencies,  it  might  bo 
found  that  5 per  cent,  would  be  sufficient.  That 
was  just  the  amount  reserved  by  Leclaire  for 
interest  on  capital  in  his  business,  that  being- 
given  equally  to  the  partners  for  their  shares,, 
and  to  the  mutual  aid  society  for  its  share,  although 
its  share  of  capital  was  made  out  of  the  profits.  The- 
question  was,  was  there  any  insuperable  difficulty  on 
the  part  of  English  working  men  to  entertain  proposals- 
of  this  kind,  should  they  be  made  by  their  employers  ? 
He  could  not  conceive  for  one  moment  that  there  was 
any  objection  to  the  scheme  being  tried  anywhere,  or 
that  any  well  organised  trade  union  wo-uld  raise  any 
objection  to  it.  It  was  altogether  outside  the  purview 
of  the  unions.  He  did  not  mean  to  say  but  that  a 
well  conducted  firm  of  this  description  might  incident- 
ally interfere  -with  the  working  of  the  union,  because- 
some  of  the  societies  had  a very  well  elaborated  scheme 
of  mutual  aid,  in  the  shape  of  a sick  fund,  an  out-of- 
work  fund,  and  so  on,  such  as  was  provided  for  in  the 
mutual  aid  society  of  Leclaire,  and  that  might  be 
interfered  Avith  indirectly ; but,  if  it  were  found  that 
this  could  be  done  better  in  some  other  way,  English- 
men would  soon  agree  to  the  change.  But  suppose  the 
scheme  to  go  on  in  the  most  favourable  manner,  it 
would  be  a long  time  before  it  would  be  able  to  do  away^ 
with  great  unions,  like  that  of  the  engineers’,  which,, 
perhaps,  provided  more  for  the  sum  paid  in  than  any 
other  benefit  society.  He  could  see  many  reasons  why 
workmen  shoAild  seek  these  advantages  if  employers  were- 
only  willing  to  concede  them,  but  it  was  lamentable  to 
him  to  find  that  instead  of  the  bonds  of  union  between 
emyloyers  and  employed  being  made  closer  they  were- 
being  continually  loosened.  They  began  that  when 
they  went  from  the  month  to  the  week  in  hiring,  again 
from  the  week  to  the  day,  and  again  from  the  day  ta 
the  hour,  and  the  system  existed  now  of  mere  minute- 
contracts.  How  was  it  possible  for  any  individual 
man  to  have  an  interest  in  the  welfare  and  pros- 
perity of  a firm  when  he  might  be  dismissed  at  a 
minute’s  notice?  Anything  which  woiild  give  him 
a permanent  and  binding  interest  in  the  firm  would 
help  him  in  future  life  in  more  ways  than  the- 
mere  fact  of  getting  regular  wages,  because  it  would 
have  a great  moral  effect.  He  was,  therefore, 
in  favour  of  helping  forward  this  movement  as  far  as 
possible,  by  discussion  and  otherAvise,  until  some  em- 
ployer of  labour,  having  something  like  the  generous 
sympathies  of  Leclaire,  would  be  prepared  to  try  it  on 
a broad  basis.  With  regard  to  the  character  of  the 
business  in  which  it  was  tried,  he  did  not  think  that  the 
house -painting  and  decorating  business  in  Paris  was 
quite  of  the  precarious  kind  that  it  Avas  in  this  country, 
and  so  far,  Leclaire  had  an  advantage ; but  it  must  be 
recollected  that  the  painting  and  decorating  firms  in 
this  country  were  not  limited  to  those  who  were  con- 
nected with  jerry  builders  and  field  ranging,  as  it  was 
called.  There  were  great  firms  in  London  which  kept 
their  men  on  almost  permanently,  only  discharging 
them  under  great  and  continued  pressure.  If  the  plan 
could  be  tried  in  that  particular  trade  where  a man  had 
to  take  upon  himself  a certain  amount  of  independent 
action,  and  yet  must  co-operate  Avith  the  whole  of  his 
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feUows  to  produce  a good  result,  it  could  be  done  in 
most  trades.  It  was  tried  in  this  country  to  a greater 
extent  than  many  supposed,  especially  on  the  system 
more  particularly  commented  upon  by  Mr.  Shipton 
— of  deferred  profits ; but  it  sometimes  became 
necessary  to  compel  the  owner  of  a share  in  the 
deferred  profits  to  go  out  of  the  firm,  and  take  his 
money  with  him.  He  did  not  know  whether  he  was 
quite  accurate,  but  he  had  heard,  on  good  authority, 
of  a man  who  had  been  for  21  or  25  years  occupy- 
ing a good  position  in  a considerable  firm,  and  who 
very  early  in  life  had  participated  in  the  profits  to  a 
certain  extent,  and  also  allowed  a portion  of  his  salary 
to  accumulate.  Ultimately,  some  alterations  being 
made  in  the  firm,  it  was  suggested  to  him  that  he 
should  retire  from  the  business ; he  was  willing  to  do 
so,  though  he  did  not  like  leaving,  but  said  he  should 
like  to  leave  his  money  there.  He  was  told,  however, 
that  they  had  as  much  as  they  knew  what  to  do  with, 
and,  although  it  seemed  an  incredible  sum,  he  was  in- 
formed, on  good  authority,  that  the  man  was  paid  no 
less  than  £50,000  as  his  share.  In  Leclaire’s  establish- 
ment 15  per  cent.,  on  the  average,  was  divided  for  nine 
years,  and  in  addition  to  that  the  men  had  £21  each  out 
of  the  mutual  aid  fund  when  it  was  shared.  If  they 
had  gone  on  to  a second  share  in  that  fimd,  it  seemed 
probable  that,  in  the  course  of  the  next  15  years,  they 
would  have  shared  from  £50  to  £60  each.  He  coiild 
only  say  that  he  hoped  some  employers  in  this  country 
woxild  see  their  way  to  bind  their  men  to  them 
by  allowing  them  a participation  in  profits,  and 
ultimately  making  them  co-partners  in  the  firm, 
because  one  example  of  that  kind  would  do  a great 
deal  more  to  advance  the  matter  than  any  amount  of 
discussion. 

Mr.  Gridley  said  he  had  read  Mr.  Taylor’s  paper  and 
the  discussion  on  the  preHous  occasion,  although  he  was 
not  present,  and  he  was  strongly  of  opinion  that  under 
certain  conditions  labour  was  entitled  to  much  more 
than  at  present  it  generally  received  out  of  the  profits 
of  enterprise.  He  said  this  as  an  employer.  Taken 
collectively,  capital  now  stood  as  an  absolute  ruler  of  j 
labour  and  exercise,  a despotism  of  the  most  absolute 
character,  but  he  was  of  opinion  that  such  a system 
could  not  be  much  longer  tolerated.  Tliese  schemes  ! 
were,  he  believed,  honest  endeavours  to  find  a remedy  j 
and  to  get  for  labour  more  justice,  and  he  shoTild 
willingly  assist  in  the  proposed  society  for  making  the 
idea  better  known.  It  would  be  much  more  difiicult, 
however,  in  England  than  in  France,  because  the 
French  were  much  more  suited  to  co-operation  ; the 
Enghsh  were  slow  to  believe  in  any  idea  until  it  was 
shown  to  be  an  advantage,  w'hilst  the  French  were 
eager  to  try  any  new  scheme  of  equahty  and  frater- 
nity. With  respect  to  the  conditions  under  which 
participation  could  and  should  be  attempted,  any 
endeavour  to  try  it  where  the  employer  did  not 
primarily  consider  that  he  had  certain  moral  duties 
owing  to  labour,  would  soon,  he  feared,  end  in  failure. 
Dr.  Ingram  read  a paper  at  the  last  Trades  Union 
Congress,  in  which  he  dealt  with  the  position  of 
capitalists,  and  pointed  out  that  they  ought  to  regard 
themselves  as  (fischarging  a public  function,  namely, 
that  of  consen'ators  and  administrators  of  human 
capital.  Unless  capitalists  recognised  these  moral 
duties,  and  obtained  the  respect,  esteem,  and  trust  of 
their  workmen,  he  could  see  nothing  but  failure.  Carlyle 
said  that  cash  never  yet  paid  one  man  fully  his  deserts  to 
another,  and  never  would.  You  might  commence 
participation  in  a concern  by  apx>ealing  to  the  greed  and 
selfi'ilmess  of  the  employes,  and  in  that  way  get  them  to 
work  better  and  amass  money,  and  assist  capitahsts  to 
do  the  same,  and  this  was  pretty  well  as  far  as  Mr. 
Taylor  wi.-shed  the  matter  to  be  carried,  but  in  Ids 
opinion  this  was  a most  objectionable  way  of  gaining  a 
position  of  prosperity,  even  if  that  could  be  thus ! 
attained.  They  must  appeal  to  the  great  moral  power 


in  man,  not  to  his  selfishness  and  greed.  A true  work- 
man did  not  work  honestly  and  thoroughly  because  he 
was  paid  to  do  it,  but  because  he  felt  to  do  the  contrary 
was  despicable  and  dishonest. 

Mr.  Pfoundes  thought  they  were  overlooking  the  fact 
that  a great  deal  had  already  been  done  in  past  years 
in  the  direction  pointed  out  by  the  paper  in  foreign 
countries.  Twenty-fom'  or  twenty-five  years  ago, 
efforts  were  made  in  this  direction  in  the  Australian 
Colonies,  and  he  wished  to  point  out  the  necessity  of 
turning  attention  to  what  our  own  countrymen  had 
done,  when  released  from  the  trammels  so  much  com- 
plained of,  wMch  hampered  them  at  home.  There  were 
thousands  of  the  most  intelligent  of  our  countrymen 
living  in  the  colonies  and  foreign  countries,  who  were 
actually  now  competing  under  most  favourable  circum- 
stances with  those  at  home,  and  the  time  had  come  when 
a question  like  this  should  be  taken  up  on  a broader 
basis,  so  that,  admirable  as  the  paper  was,  he  sub- 
mitted it  was  not  altogether  what  was  reqiiired.  If 
they  could  go  abroad  and  see  how  their  own  country- 
men succeeded  there,  they  might  learn  some  very 
valuable  lessons.  The  improvement  had  to  come 
from  the  men  themselves.  He  had  seen  English- 
men, landing  in  Melbourne,  laughed  and  jeered 
at  as  new  chums  by  their  own  couutrjTnen,  who 
had  only  been  two  or  three  years  in  the  colony ; 
and  in  the  same  way  in  Castle  G-arden,  New  York,  ho 
had  seen  them  laughed  at  as  gawkies,  iDy  those  who 
had  only  been  in  that  country  a year  or  two.  He  had 
seen  the  same  class  in  the  New  English  States,  and  in 
the  colonies,  showing  a wonderful  improvement  in  two 
or  three  years  ; and  since  his  recent  return  to  this 
country,  he  had  seen  the  necessity  of  something  more 
than  the  merely  half-hearted  measiu-es  Avhich  wei’e 
continually  suggested,  being  brought  forward.  He 
did  not  think  it  was  practicable,  in  a business 
point  of  view,  to  entirely  adopt  principles  wliich  might, 
more  or  less,  succeed  in  foreign  countries  like  France  ; 
but  an  entirely  reformed  social  system  would  be  needed  ; 
and  that  reform  must  come  from  below  as  well  as  above. 
While  there  were  these  conflicts  going  on  between  work- 
men and  employers,  and  they  were  constantly  ciuarrel- 
ling  over  the  shell,  other  nations  were  stepping  iu,  and 
talang  the  oyster  out.  Our  commerce  was  falling  from 
our  hands,  simply  from  the  quarrels  of  labourers  and 
capitahsts.  How  could  they  expect  a division  of  the 
profit  which  must,  in  great  measure,  result  from  clever, 
hard-headed  men,  when  they  were  obliged  to  go  on  the 
market,  and  speculate  in  raw  material,  to  keep  their 
hands  employed.  When  he  was  abroad,  some  of  their 
own  coiTespondents  had  sent  out  goods  which  were 
sold  at  a loss ; but  they  were  manufactured  simply 
to  keep  the  miUs  going.  How  were  profits  to 

bo  divided  in  such  cases  ? Would  the  men  stand 
ha\dng  a per-centage  taken  off  their  paltry  wag*es, 
in  case  the  head  of  the  firm  made  a mistake  on  the 
market  ? 

The  Chairman  said  there  was  no  intention  of  taking 
anything  off  anyone’s  wages,  the  proposal  was  to  add 
something  to  them. 

Mr.  Pfoundes  said  what  he  wanted  to  point  out  was 
the  necessity  of  looking  to  what  our  countrymen  were 
doing  abroad. 

Mr.  Phillips  said  his  impression  was  that  no  system 
except  that  of  Leclaire  was  worthy  of  consideration, 
because  all  the  others  were  simply  the  development  of 
selfishness.  They  sprang  from  selfishness  in  the  em- 
ployer, were  calculated  to  develop  selfishness  in  the 
workmen,  and  on  the  whole,  would  tend  to  demoralisa- 
tion. Leclaire’s  principle  was  very  simple,  and  would 
be  immediately  applicable  not  to  one  occupation  (Uily, 
but  wherever  people  were  emjjloyed  ; the  only  requisite 
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^Viis  to  fiuci  the  employers  with  an  inborn  spirit 
of  justice  sufficient  to  induce  them  to  put  it  in  practice. 
Once  you  had  the  principle,  others  would  soon 
follow  and  co-oiierate.  The  public,  who  were  much 
interested  in  the  kind  of  goods  they  purchased,  could 
.■is^i>t  by  e’iviug  such  establishments  their  support. 
Soiii'-tiTii'  s there  was  a confusion  made  between  the 
.•apit:tli>t  and  employer.  You  sometimes  heard  rich 
nu  n l all'  d captains  of  industry,  but  many  of  them  were 
not  c;iptaius  of  industry  at  all ; they  were  simply  owners 
of  .cij.ira;,  who  farmed  the  industry  and  intelligence  of 
oilu  r incM.  They  took  six  portions  out  of  ten,  and  gave 
the  V • rkmaii  only  four  tolive  upon,  while  they  grew  rich 
on  t!i  • "ix  jiarts  they  had  taken.  That  was  the  general 
nil.',  :t!;.l  it  was  supported  by  the  principles  of  the 
diMucl  >.i«-uce.  To  these  men  it  did  not  matter  whether 
the  V ag.  - given  to  the  workmen  were  sufficient  to  keep 
}>odv  ,-ii  '1  sold  together  or  not ; if  they  could  get  a man 
willinj-  to  accept  such  wages  they  felt  justified  in  giring 
them.  But  that  was  not  a fair  portion.  If  that  system 
roil  r i II II'  <1  to  prevail,  the  labouring  people  throughout  the 
world  i\ho  now  spoke  with  one  sentiment,  but  different 
langinycs,  Avould  eventually  have  those  sentiments  con- 
vey .1  in  one  language,  and  when  they  did  so  speak,  it 
would  be  with  a solidarity  that  would  have  power  to  act. 
And  1;"W  would  it  act  ? That  lay  with  the  capitalists  and 
employ-  rs  who  regulated  the  legislation  of  the  country. 
If  tl.'  y sowed  wisely  they  would  reap  well,  but  if  they 
xiw'i  tlie  miserable  system  which  now  existed,  the 
uni'-  would  come  when  they  would  reap  ill.  Various 
point  - h.-i-l  l»een  raised  which  hardly  bore  on  the  ques- 
tion. AVith  regard  to  the  interest  which  should  accrue 
to  rh'-  invested  capital,  a statement  was  made  with 
i rg.iid  t . mines,  that  the  capitalist  who  invested  in  a 
iniij'-  Mitb  r-.d  from  explosion  and  accidents.  He  always 
tlio'igl'!  the  boot  Avas  on  the  other  leg.  It  was 
not  til  • cipitalist  Avho  suffered,  but  the  men.  If 

] r ' --nt.  was  a fair  per  cent,  for  the  capitalist  to 
ri  i ' ivi'  wh-)  invested  his  money,  what  was  a fair  per- 
ronf  i'_'--  tor  the  man  who  invested  hislife?  Much  stress 
h i'l  li-'-  i;  laid  on  the  participation  of  profits  verms 
part;  i pat  ion  of  loss,  but  he  believed  the  workman  was 
111  - I a-  fair  and  intelligent  as  the  capitalist,  and  if  you 
ga  . (a  - woilanan  a fair  share  of  the  profits,  he  would 
l.<-  fji.i''  willing  to  take  his  fair  share  of  the  loss.  He 
vvoib  1 : . I d-  al  with  many  of  the  side  issues  which  had 
i.'  < ra:-'l,  ])iit  witli  regard  to  piece-work  and  waste 

oi  to;'-:  ill.  lie  miglit  .say  that  he  had  frequently  had 
• lia.j.  < ; work,  and  while  in  that  position  had  an 
.p)"  i : uiiiry  of  seeing  how  it  was  done,  and  how 
iM.'.o  1 i ll  us'  d.  He  had  seldom  cause  to  find  fault 
with  111-  !.  Working  day-work,  but  he  had  noticed  the 
gn  i‘-  V.  a-^t'-  of  material  he  had  ever  come  across  had 
lieoii  ii.'liilg'd  in  by  ])iece-Avorkers.  You  might  get 
file  iiio-f  |-li\>ie;il  exertion  out  of  a man  who  worked 
pic"  -U  '-ik'.  but  you  Avould  not  get  the  best  work.  If 
)!■•  .Mr.  I'hillijis)  was  g-oing-  to  sea,  and  had  the  choice 
of  g-  iiig  in  a Mii])  Avliieli  Avas  built  by  piece-work,  or 
■ n.  tint  w.n  built  by  day-Avork,  he  would  much  prefer 

Mr  Hodgson  Pratt  said  he  hoped  that,  if  any  prac- 
' '1  r 'uit  Aver»>  to  folloAV  this  discussion,  the  form 
p lit;  ip  iti'.n  Avoiild  take  Avoidd  not  be  that  of  giving  a 
f'  v.  -tinll  sums  in  the  Miape  of  bonus  at  the  end  of  the 
V II  , V.  bi-  h w'luld  be  <a  very  Small  step  in  the  desired 
■‘i«' '1  'll.  but  that  the  main  object  steadily  kept  in 
vii  w v.o.iiM  b.-  the  permanent  identification  of  interest 
b»  tw. . :i  th'  w'-rkmen  ,aml  employers  in  the  same  house. 
'I  h.if  W'.iiid  not  be  realised  by  simply  giiang  a bonus  at 
fh'  < i.'l  "f  ,s;x  or  12  months.  The  great  object  should 
be  t > link'  th''  workmen  gradually  more  and  more 
n'irfn-  ;>  iu  ' v«  ry  eonei-ru  in  av Inch  they  Avere  employed. 

1"  wauteil  was  to  do  aAvay  with  the  sharp  line 
"f  divis;  ,u  b«  tween  the  two  classes,  and  to  make  eA'-ery 
workm  111  n r.'ipitalist  as  Avell  as  a mei’e  wage-receiver. 
It  w.as  'juitc  I'lcar,  from  flic  experiments  of  Leclaire 


and  others,  that  not  only  increased  industry,  attention, 
and  desire  to  prevent  waste  would  be  the  result,  but 
that,  in  every  form,  the  identification  of  interests  on 
the  part  of  aU  employed  must  bring  to  the  firm  new 
ideas  and  suggestions  as  regards  processes,  and  so  forth, 
which  could  not  fail  to  be  beneficial.  It  had  been  pointed 
out  over  and  over  again  that  many  of  our  industries  were 
in  a very  precarious  position  at  the  present  time,  and 
that,  in  many  departments,  we  were  beaten  by  foreign 
competition.  All  this  tended  to  show  that  England  Avas 
now  undergoing  a considerable  crisis,  and  that  her 
future  depended  on  her  undergoing  an  industrial  change, 
which  should  enlist  a greater  amount  of  intelligence  in 
her  manufactures.  Compare  the  present  condition  of 
things,  in  which  the  workman  could  have  little  or  no 
interest  in  the  firm,  with  that  which  would  take  place  if 
every  workman  in  every  large  firm  had  an  opportunity  of 
being  an  holder  of  its  capital.  In  that  case  all  men  of 
intelligence  would  be  constantly  thinking  how  to  increase 
the  profits,  and  make  the  concern  more  successful.  A 
vast  number  of  minds  all  over  the  country  would  be 
electrified,  so  to  speak,  by  that  desire,  and  the  neAv  ideas 
would  be  forthcoming,  which  were  absolutely  necessary 
to  enable  us  to  compete  successfully  with  other  countries. 
One  word  with  regard  to  Messrs.  Briggs’  collieries, 
which  had  been  alluded  to.  All  the  facts  connected 
Avith  that  went  to  shoAV  that  there  was  a fatal  error  on 
the  part  of  those  employers.  They  did  not  approach  the 
workman  as  an  associate,  but  simply  as  a workman,  to 
receive  what  they  chose  to  give  him,  and  with  such  a 
state  of  things  there  could  never  be  that  complete  con- 
fidence on  b^oth  sides  which  was  essential  to  realise 
the  welfare  of  the  undertaking.  That  Messrs. 
Briggs  could  have  supposed  for  a moment  that  the 
workmen  in  their  employ  would  consent  to  cut 
themselves  off  from  their  trade  association,  showed, 

' in  the  most  striking  manner,  hoAV  completely  faulty 
was  the  spirit  in  which  they  approached  the  experiment. 
There  must  be  perfect  equality  of  rights  and  feeling 
between  the  two  parties.  Messrs.  Briggs  showed  them- 
selves wholly  unable  to  understand  the  problem  before 
them,  when  they  ventured  to  trench  on  the  ordinary 
independence  and  self-respect  of  their  workmen,  by 
dictating  to  them  what  they  should  do  in  connection 
Avith  their  trade  society.  If  employers  wished  this 
movement  to  succeed,  they  must  approach  the  matter  in 
an  altogether  different  spirit ; treat  their  workmen  AAuth 
confidence  and  respect,  and  make  them  sharers  in  the 
capital. 

Mr.  Sedley  Taylor  said  he  would  reply  very  briefly  to 
the  main  objections  which  had  been  advanced  against 
the  principle  of  participation  during  the  discussion. 
Mr.  Wolstencrofthad  expressed  an  opinion  that,  in  some 
industries,  piece-work  would  be  found  superior  to  par- 
ticipation. There  were,  however,  theoretical  considera- 
tions of  much  force  which  made  for  the  latter,  as 
against  the  former,  system.  Participation  stimulated 
excellence  of  work  in  every  direction,  whereas 
piece  - work,  though  it  increased  quantity  of  pro- 
duction in  a given  time,  had  no  tendency  whatever 
to  improve  quality  or  enhance  economy  beyond  the 
degree  which  would  just  pass  muster  with  the  inspect- 
ing examiner.  But  theoretical  considerations  were  not 
all  they  had  to  judge  by.  They  had  the  evidence  of 
the  important  firm.  Billon  et  Isaac,  at  G-eneva,  where 
the  managing  director  and  a large  majority  of  the  work- 
men had  stated,  as  their  deliberate  opinion,  that  piece- 
work was  no  effective  substitute  for  participation  in 
profits.  The  two  systems  were,  however,  capable  of 
being  worked  together  Arilthout  the  slightest  difficulty, 
as  was,  in  fact,  done  in  the  establishment  just  referred 
to,  and  in  many  other  participating  houses  on  the  Con- 
tinent. The  same  speaker  had  denied  the  applicability 
of  participation  to  coal-mining,  on  the  ground  that 
the  colliers  were  paid  only  for  the  coal  actually  brought 
to  the  surface  in  proper  condition.  He  (Mr.  Taylor)  had, 
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however,  been  informed,  dm-ing  a recent  visit  to  the 
Newcastle  coal-field,  that  a great  preventible  waste  of 
materials  occiuTod  in  that  industry,  which  payment  by 
results  did  not  diminish  in  the  slightest  degree,  but  which 
participation  would  directly  tend  to  check.  He  had 
learned  that  large  quantities  of  the  timber  used  for 
shoring  up  the  workings  were  constantly  getting  buried 
under  the  debris  thrown  out  in  the  henfing  process,  and 
pei’iuanently  lost.  The  pitmen  had  no  interest  in  pre- 
A'enting  this  waste,  and,  rather  than  make  their 
employers  a present  of  the  labour  required  to  remove 
the  timber  to  a position  of  safety,  rarely  hesitated  to 
entomb  it,  for  good  and  all,  under  the  unsaleable  small 
coal  thrown  aside  in  the  operation  of  hewing.  Payment 
by  results  thus  actually  tended  to  encourage  this  waste, 
whereas  participation  in  profits  would  teach  the  miners 
to  suppress  it  as  directly  injurious  to  themselves. 
In  reference  to  the  very  satisfactory  statement  which 
had  been  made  by  Mr.  Lloyd  J ones  that  there  was  no 
reason  to  apprehend  hostility  on  the  part  of  trades  union 
leaders  against  a movement  for  industrial  participation, 
a very  important  letter  had  reached  him  (Mr.  Taylor) 
from  Mr.  Burt,  M.P.  for  Morpeth,  whose  connection 
with  the  miners’  union  was  well  kno'^vn.  “ I am  glad  ” 
wrote  Mr.  Burt,  “ that  you  are  carrying  on  your  efforts 
in  favour  of  co-partnership,  or,  as  you  well  express  it, 
participation  by  the  labourer  in  the  profits.  I quite 
agree  with  your  views,  and  wish  you  every  success.”  A 
movement  which  had  the  support  of  Mr.  Burt  in  the 
North,  and  of  Mr.  Lloyd  Jones  and  Mr.  Howell  in  the 
South,  had  no  reason  to  anticipate  an  excommunication 
by  trades  unions.  Mr.  Trewby  had  objected  to  Leclaire’s 
system  that  it  afforded  no  outlet  for  individual  enter- 
jirise,  as,  if  a man  started  in  business  on  his  own 
account,  he  would  lose  whatever  he  had  deposited  in 
the  concern.  As  far  as  promotion  to  higher  em- 
ployment in  the  house  itself  was  concerned,  the 
Maison  Leclaire  offered  to  unendowed  talent  and 
perseverance  most  exceptional  “outlets.”  The  posts  of 
foremen,  and  even  those  of  the  two  managing  partners, 
were  open  to,  and  obtainable  solely  by,  merit.  MM. 
Redouly  and  Marquot,  the  present  heads  of  the  house, 
had  both  begim  work  as  simple  apprentices,  and  owed 
their  present  honourable  and  lucrative  positions  exclu- 
sively to  their  o^vn  abilities  and  high  principle.  In 
quitting  employment  by  the  hoiise  for  a private  enter- 
pri.se,  a member  of  the  mutual  aid  society  would 
doiibtless  lose  his  right  to  a retiring  pension,  but  he 
would  carry  with  him  the  result  of  cash  payments, 
averaging  1 o per  cent,  on  each  year  of  his  vmrk  for  the 
house,  which  it  would  be  his  ovvui  fault  if  he  had  not 
sy.stematically  capitalised.  3Ir.  Trewby’ s objection 
was,  undoubtedly,  of  much  gi’eater  force  against  M.  de 
Courcy’s  system  of  long-deferred  participation;  it 
shoidd,  however,  be  home  in  mind  that  that  system 
had  in  view  the  ca.se,  not  of  workmen,  but  of  clerks, 
wlio  could  only  under  very  exceptional  circumstances 
ho|ie  to  become  employers  of  labour  them.selves,  and 
who.se  ambition  was,  as  a rule,  limited  to  the  attain- 
ment of  confidential  posts  immediately  below  those 
occupied  by  the  capitalists  at  the  head  of  the  concern. 
For  men  thus  situated,  a permanent  connexion  with  one 
and  the  same  hou.se  was  a di.stinct  advantage,  and  the  tie 
involved  in  M.  de  Coiircy’s  system  would,  therefore,  be 
far  less  irksomely  felt  by  them  than  by  wmrkmen  whose 
circiimstances  involved  frequent  changes  of  employer. 
To  ^Ir  Shipton’s  view,  that  the  entire  surplus  profits 
should  be  allotted  to  the  woi’kmen  whose  more  effective 
labour  called  them  into  existence,  he  -would  reply  that 
some  material  advantage  must  be  offered  to  the  em- 
ployer, in  return  for  the  time  and  trouble  which  he 
wotdd  have  to  expend  in  organi.sing  and  superintend- 
ing new  industrial  relations.  Much  thought  and 
energy  would  be  required  in  making  the  change  and 
insuring  its  success,  and  employers  could  not  fairly  be 
called  uix)n  to  make  such  efforts,  unless  on  behalf  of  a 
system  of  mutual  advantage.  Mr.  Shipton’s  pro- 


posal to  limit  the  interest  on  capital  invested  in 
production  to  5 per  cent.,  without  making  any 
allowance  for  the  great  differences  of  trade  rist 
inherent  in  different  industries,  could  not  possibly  be 
entertained.  The  same  speaker’s  apprehensions  that 
participation  would  lead  to  “ nigger  driving,”  and 
premature  exhaustion  of  the  labourer  by  an  increase  in 
the  hours  of  daily  work,  lacked  all  support  from  the 
experience  of  participating  houses,  where  the  hours 
were  no  longer,  nor  the  work  more  physically  exhaust- 
ing, than  in  concerns  carried  on  in  the  ordinary  way.  It 
was  by  united  and  heartier  work,  not  by  intensified  physi- 
cal exertion,  that  the  happy  results  of  participation  were 
to  be  achieved.  In  order  to  show,  on  the  authority  of 
a well-known  political  economist,  that  participation  in 
profits  approached  the  problem  of  capital  and  labour 
from  the  only  point  of  view  which  offered  any  prospect 
of  a solution,  he  would  quote  the  following  passage 
from  Mr.  Fawcett’s  work  on  “ Pauperism  : — 
“It  is  vain  to  expect  any  marked  improvement  in  the 
general  economic  condition  of  the  country,  as  long  as 
the  production  of  -wealth  involves  a keen  conflict  of 
opposing  pecuniary  interests.  The  force  which  ten 
men  can  exert  may  be  completely  neutralised,  if  they 
are  so  arranged  as  to  contend  against,  instead  of  assist- 
ing, each  other.  Similarly,  the  efficiency  of  capital  and 
labour  must  be  most  seriously  impaired,  when,  instead 
of  representing  two  agents  assisting  each  other  to 
secure  a common  object,  they  spend  a considerable  por- 
tion of  their  strength  in  an  internecine  contest.  All 
experience  shows  that  there  can  be  no  hope  of  intro- 
ducing more  harmonious  relations,  unless  employers 
and  employed  are  both  made  to  feel  that  they 
have  an  immediate  and  direct  interest  in  the  suc- 
cess of  the  work  in  which  they  are  engaged.” 
He  was  personally  authorised  to  say  that  the  Post- 
master-General was  prepared  to  repeat,  with  even 
accentuated  emphasis,  the  strongly  favourable  opinion 
on  industrial  participation  expressed  in  the  volume  just 
referred  to.  Mr.  Taylor  concluded  by  again  urging  the 
advisability  of  forming  a society  to  promote  the 
practical  study  of  participation,  and  by  renewing  his 
request  that  conditional  adhesions  to  such  a society 
might  be  forwarded  to  him  at  Trinity  College, 
Cambridge. 

The  Chairman  said  he  must  add  one  word  of  explana- 
tion of  the  remark  which  fell  from  him  on  the  opening 
night  with  regard  to  trades  unions.  He  merely  threw 
oiit  the  suggestion  that  trades  unions  might  be  one 
of  the  possible  obstacles  to  the  spread  of  this  scheme. 
He  did  not  make  any  assertion  on  the  subject, 
but  he  was  aware  that  unions  did  not  exist  in 
France,  where  these  participation  schemes  flourished. 
He  was  still  bound  to  think  to  a certain  extent 
that  the  trades  union  organisation,  on  the  part  of  the 
men  or  of  the  masters,  did  present  certain  obstacles  to 
that  familiar  intercourse  between  individual  master  and 
man  which  was  so  desirable,  but  he  could  hardly  regret 
having  thrown  out  the  remark,  because  it  had  elicited 
such  emphatic  repudiation  of  antagonism  to  the  principle 
of  participation  on  the  pait  of  leading  unionists.  He 
could  not  believe  that  in  England — where  capitalists  were 
known  to  bestow  £100,000  on  founding  a library  or 
gi\dng  a park  to  the  people,  as  some  men  did  in  the 
North  of  England,  thus  devoting  almost  the  whole  of 
their  accumulation  in  gifts  to  the  place  where  their 
wealth  was  made— that  men  actuated  by  the  spirit  of 
Leclaire  would  not  be  forthcoming.  He  thought  that 
when  such  an  experiment  were  set  before  them,  men 
of  the  stamp  of  Hugh  Mason  and  Firth  would  feel 
infinitely  more  satisfaction  in  spreading  their  munifi- 
cence over  their  whole  lives,  than  in  deferring  it  to  the 
end,  and  then  pouring  it  forth  iu  this  generous  and 
wholesale  fashion.  In  conclusion,  he  proj)osed  a vote 
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of  th.-iriks  to  Mr.  Sedley  Taylor,  and  endorsed  Ms  desire 
fur  tl;.  foundation  of  a society  to  disseminate  informa- 
tiun  •■!!  the  subject  of  paidicipation  in  profits.  Atthese 
disons'-iuns  there  had  been  a more  marked  attendance  of 
L'-' men  representing  the  working  class  than  the 
emj.luyors,  and  in  order  to  carry  on  the  subject,  he  hoped 
tint  the  next  meeting  they  might  secure  the  at- 
tend, oice  uf  several  large  employers  of  labour. 

Mr.  George  Shipton  seconded  the  vote  of  thanks. 

Mr.  Grace,  jun.,  said,  as  an  employer,  he  begged  to 
Id  111'  voice  to  the  vote  of  thanks,  as  he  felt  very  much 
iml.  hr  d to  Mr.  Taylor  for  bringing  the  subject  forward. 
Tlh  vote  of  thanks  was  carried  unanimously. 


FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  March  1st,  1881;  Sir  Hehey  Baekly, 
K.C.B.,  F.E.S.,  in  the  chair. 

The  paper  read  was  on — 

THE  LANGUAGES  OF  AFEICA. 

By  Robert  N.  Oust, 

Honorary  Secretary  to  the  Eoyal  Asiatic  Society. 

It  may  be  asked  why  the  subject  of  language  is 
brought  forward  in  a Society  whose  primary  object 
is  the  illustration  or  advancement  of  Arts,  Manu- 
factures, and  Commerce.  The  reply  is,  that 
language  has  a very  intimate  connection  with  the 
development  of  these  agencies,  and  the  disclosures 
made  in  the  course  of  the  study  of  a language, 
throw  a light  upon  the  social  and  intellectual 
characteristics  of  the  people  who  use  it.  Language 
i.''  indeed  a Science,  but  the  method  of  conveying 
sounds  to  writing  by  symbols  is  an  Art,  and  one 
of  the  most  ancient,  continuous,  and  interesting. 
The  j)resence  or  absence  of  certain  words  in  a 
language  have  a historical  value.  How  shall  we 
arc..unt  for  the  Monbutto,  on  the  Eiver  Welle, 
u.sing  the  word  “ tobboo  ” for  tobacco  ? After  all, 
the  commerce  of  thought  is  the  greatest  and 
olde.st  form  of  commerce  that  the  world  can  have 
known,  and  no  manufacture  is  older  or  more  wide- 
.s]irr-!id,  or  more  ingenious,  or  representing  more 
flf'urly  the  line  betwixt  man  and  the  lower  order 
of  creation  than  the  manufacture  of  words,  which 
has  l.ceii  going  on  without  cessation  ever  since  the 
world  began. 

^ I do  not  presume  to  claim  a personal  knowledge 
of  any  one  of  the  hundred  languages  of  Africa 
wliich  pass  under  review,  except  Arabic,  which  is  an 
imjifirted  alien.  My  statements  rest  not  upon  in- 
dividual sjieculations,  but  upon  the  practical  col- 
h efion  of  facts  by  one  class  of  scholars  in  the  field, 
ela«dfi.  (l  and  aTranged  by  one  or  two  great  com- 
j'arativc  jihilologists  in  the  cabinet,  and  thus  pre- 
s'  lit'  d to  tlio  jiofice  of  anyone  who  has  the  taste 
fo  >tudy  tlio  subject.  Every  statement  must  rest 
‘‘  upon  authority,”  and  it  is  always  better  to  give 
at  oiu  e the  name  (>f  the  authority.  I have  followed 
not  blindly,  but  with  deference,  one  of  thegreatest 
hyin-  conij)arative  linguists.  Dr.  Frederick  Muller, 
of  \ ii  nna,  who  has  given  us  his  views  in  three 
fainou-^  works,  “ Eeise  der  Novara,”  “ Ethnologie 
Algciiiyine,  and  “ Grundriss  der  Sprachwissen- 
• h ift,  only  a portion  of  which  last  has  as  yet 
appear.  .] . In  these  volumes,  the  whole  of  Africa  is 
.'inbra,«,  (1,  and  a provisional  classification  suggested, 
but  ('<  rtain  portions  of  the  field  are  occupied  by 
three  ..tier  distingui.shcd  German  scholars,  the 


late  Dr.  Bleek,  in  South  Africa ; Dr.  Koelle,  in 
West  Africa ; and  Professor  Lepsius,  in  North- 
East  Africa,  and  a great  diversity  of  opinion  is 
found  to  exist  upon  many  points.  Scores  of 
learned  English,  French,  German,  and  American 
scholars  have  handled  different  portions  of  the 
subject,  and  contributed  good,  sound  bricks  to  the- 
great  edifice.  Some  attempts  has  been  made  to 
popularise  this  knowledge  in  England,  by  Mr. 
Stanford,  in  his  “ Compendium  of  Geography  and 
Travel,”  and  by  Hovelacque,  in  his  “ Linguis- 
tique,”  but  in  both  volumes  all  that  is  reliable  has 
been  derived  from  Dr.  Frederick  Muller,  in  the  one 
case  acknowledged  ; in . the  other,  this  acknow- 
ledgment has  been  forgotten,  and  consequently 
the  value  of  the  communication  is  much  diminished. 

It  is  as  well  to  state  in  advance,  that  our  know- 
ledge is  still  most  imperfect.  It  cannot  be  said, 
with  regard  to  any  of  the  sub-divisions  of  the  sub- 
ject, that  we  have,  at  our  disposal,  the  material 
available  for  forming  a definite  opinion.  Each 
traveller  has  brought  home  the  names  of  new 
tribes,  speaking  separate  languages.  In  some 
cases  a scanty  vocabulary  represents  all  that  we 
know  of  the  words,  and  a doubtful  entry 
in  a map  is  all  that  we  know  of  the 
habitat.  Now,  the  two  elementary  requisites 
for  linguistic  knowledge  of  the  lowest  order 
are  a language  - map,  showing  distinctly  the 
habitat  of  the  people,  and  a vocabulary  of  some 
extent,  showing  distinctly  the  words  which  they 
use,  taken  down  on  the  spot,  or  from  the  lips  of 
individuals  to  whom  the  language  is  their  own 
proper  tongue  in  habitual  and  actual  use.  We 
have  very  much  the  same  knowledge  of  the 
languages  of  Africa,  that  a geologist  has  of  the  sur- 
face of  the  globe,  f.e.,  a tolerably  accurate  acquaint- 
ance with  the  languages  spoken  on  the  coast  all 
round  the  Continent,  with  an  occasional  peep  into 
the  interior,  and  a visionary  speculation  on  the 
subject  of  the  centre. 

The  ancient  nations  of  Europe  and  Asia  have 
left  records  of  their  languages,  as  spoken  in  old 
times,  in  literature  or  monumental  inscriptions. 
With  the  exception  of  Egypt,  Abyssinia,  the  Punic 
of  Carthage,  and  the  Tamaseq  of  Libya,  Africa  has 
no  record  of  the  past.  The  seed-plot  of  all  the 
existing  alphabets  of  the  world  is  found  in  the 
hieroglyphics  of  Egypt,  but  no  native  of  Africa 
has  devised  a practical  form  of  writing : the 
syllabary  of  the  Vei  on  the  West  Coast  is 
merely  an  ingenious  adaptation  of  an  old  idea 
to  new  symbols,  and  not  an  original  inven- 
tion. In  considering  the  languages  of  Africa,, 
we  have  no  means  of  comparing  the  past  with  the 
present ; our  task  is  limited  to  recording  what 
we  find  spoken  by  the  people,  and  to  reducing 
this  record  to  such  a form  of  classification  as  is 
possible.  A century  hence  some  form  or  other  of 
the  Eoman  alphabet  will  be  the  written  character 
of  nearly  the  whole  of  Africa,  being  adopted  by 
the  missionaries  and  European  settlers,  east,  west, 
and  south.  The  Arabic  character  will  be  retained 
for  Arabic,  and  such  of  the  vernaculars  as  are  used 
by  half-bred  Mahometans  ; the  Abyssinian  and 
Libyan  form  of  script,  even  if  they  survive  in  their 
own  localities,  will  never  be  propagated  beyond. 

I accept  the  classification  of  Frederick  Muller  as 
the  best  that  is  possible  to  devise  in  the  present 
state  of  our  knowledge ; it  admits  of  unlimited  ex- 
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pansion  as  regards  the  Bantu  family;  it  is  exhaustive 
as  regards  the  Semitic  and  Hottentot ; and  approxi- 
mately so  as  regards  the  Hamitic.  The  Nuba- 
Fulah  is  a sub  - division,  still  most  imperfectly 
understood  ; and  the  Negro  sub-division  is  merely 
a bag,  in  which  miclassified  languages  are  roughly 
thrown,  something  analogous  to  the  Turanian  and 
Allophyllian  of  the  linguistic  scholars  of  a quarter 
of  a century  ago,  without  any  pretence  to  mutual 
affiliation  or  connection.  Over  and  above  the 
names  recorded  by  travellers  or  Avord-collectors,  is 
a great  multitude  (which  no  man  can  as  yet  number) 
of  people  and  tongues,  which  it  must  be  left  to 
future  generations  to  discover  and  record  ; and,  till 
that  event  takes  place,  no  one  can  presume  to  say 
that  his  account  of  the  languages  is  complete.  And 
there  is  this  further  complication,  that  writers  con- 
stantly record  the  fact,  that  such  and  such  a 
language  is  dying  out,  and,  as  this  j)rocess  has 
been  going  on  for  centuries,  leaviog  not  the 
faintest  impress  on  the  sands  of  time,  an  idea  may 
be  formed  how  remote  is  the  solution  of  the 
problem  of  the  origin  of  human  speech. 

It  would  be  impossible  in  the  brief  time  allotted 
to  me  to  do  more  than  give  a most  summary 
account  of  the  different  groups  and  languages, 
indicating,  as  I go  on,  the  apj)roximate  localities 
in  which  they  are  spoken.  The  opportunities 
afforded  to  me  have  been  most  exceptional.  The 
great  propagandists  of  linguistic  knowledge  all 
over  Asia,  Africa,  America,  and  Australia,  have 
been  the  great  Protestant  Missionary  Societies, 
and  foremost  among  them  the  British  and  Foreign 
Bible  Society.  The  motives  of  the  linguistic 
labours  of  this  last  society  is  a higher  one  than  the 
promotion  of  science,  but  it  has,  by  its  co-opera- 
tion A\*ith  the  other  societies,  brought  together  a 
repertoire  of  languages  and  dialects  in  the  form  of 
translations  of  the  Scriptures,  the  like  of  which 
the  world  never  saw,  and  which  is  the  wonder  of 
foreign  nations  ; and  this  remark  specially  applies 
to  Africa.  No  other  motive  is  conceivable  to 
induce  men  of  scholarship  and  industry  to  run  the 
risk  of  disease  and  death  for  the  purpose  of  reduc- 
ing to  writing  the  form  of  speech  of  downright 
savages,  except  for  the  one  purpose  of  religious 
instruction . In  many  languages  the  Scriptures  are 
the  only  book,  and  a linguistic  scholar  would 
be  devoid  of  all  feelings  of  gratitude,  if  he  did  not 
heartily  thank  the  missionaiy  for  opening  out  to 
him  channels  of  information,  hopelessly  concealed, 
and  the  Bible  Society  for  scattering  it  broadcast 
at  far  below  cost  of  the  mere  printing. 

The  languages  of  Africa  are  provisionally 
grouped  with  the  following  sub-divisions.  I use 
the  word  “family”  where  a distinct  linguistic 
connection  is  admitted  ; in  other  cases,  the  word 
“group” 

I.  Semitic. 

II.  Hamitic. 

HI.  Nuba-Fulah. 

IV.  Negro  (xmoper). 

V.  Bantu. 

VI.  Hottentot  and  Bushman. 

We  must  consider  each  separately. 

I.  The  Semitic  family  (for  it  is  a family  in  the 
strictest  sense  of  the  word)  is  well  known.  It 
resembles  the  Indo-European  in  being  inflexive, 
but  its  method  of  inflexion  is  quite  peculiar ; it  is 


most  beautiful  and  symmetrical,  but  no  explana- 
tion has  ever  been  given  of  its  origin.  We  find  it 
in  full  development  in  its  earliest  records.  The 
Book  of  Genesis  gives  an  account  of  the  creation  of 
the  world,  but  the  words  used  for  that  accouiH. 
indicate  a language  in  a very  high  state  of 
development,  and  this  characteristic  is  sharply 
brought  out  by  contrasting  the  refined  mechanism 
of  the  speech  used  by  Moses  with  contemporary 
Egyptian  records.  The  influence  of  the  Semitic 
on  the  Hamitic  group,  or  vice  versa,  as  some 
assert,  is  of  the  slightest.  The  Semitic  nation 
were  at  all  times  alien  in  Africa,  but  it  received 
from  Egypt  the  precious  gift  of  alphabetic  Aviiting, 
which  it  handed  on  to  the  rest  of  the  world,  as  if 
it  were  of  its  own  proper  invention.  There  are 
two  branches  of  the  Semitic  family,  that  of  the 
North  Coast  of  Africa,  and  of  Abyssinia. 

The  Semites  possessed  the  eastern  flank  of  the 
Nile  valley  from  a remote  period.  The  notorious 
subjugation  of  Egypt  by  the  Hyksos,  and  the 
descent  of  the  Hebrews  into  Egypt,  have  left  no 
linguistic  traces  in  Africa  ; but  the  colonisation  of 
Carthage  from  Phoenicia  has  left  its  indelible  trace 
in  monumental  inscriptions,  in  spite  of  the  attempt 
of  the  Eomans  to  destroy  all  trace  of  the  foreign 
culture  of  their  defeated  rival.  Centuries  later,  the 
Arabians  conquered  the  whole  northern  coast  of 
Africa,  beyond  even  the  pillars  of  Hercules,  and 
Arabic  supplanted  the  old  Egyptian  language  in 
the  Nile  valley,  and  pushing  aside,  if  not  destroy- 
ing, the  Hamitic  languages  of  Numidia  and 
Mauretania,  became  the  dominant  languages  of 
Tripoli,  Tunis,  Algeria,  and  Morocco,  with  n 
distinct  dialectic  variation  from  the  pure  form  of 
the  Arabian  desert,  and  the  Koran.  A third  Semitic 
invasion  of  Africa  took  place  from  South  Arabia 
across  the  Eed  Sea,  and  is  known  as  the  Ethiopian 
or  Geez,  the  language  of  Abj^ssinia.  In  course  of 
time  the  ancient  form  of  speech  gave  way  to 
the  modem  Tigre,  and  the  cognate  Amharic. 
These  are  spoken  by  a Christian  population  in  a 
retrogade  state  of  culture.  Travellers  have  brought 
to  notice  two  other  distinct  Semitic  languages,  the 
Harari  and  Saho,  on  the  flanks  of  Abyssinia,  but 
of  no  importance. 

The  influence  of  the  Arabic  extends  far  beyoiul 
the  limits  of  the  settled  populations  of  particular 
kingdoms.  It  is  the  vehicle  of  thought  over  the 
greater  part  of  Africa,  either  in  the  mouths  of  the 
Bedouin  Nomads,  who  surprise  the  travellers  by  their 
unexpected  appearance,  or  of  invading  conquerors, 
such  as  the  Sultan  of  Zanzibar ; of  enterprising 
merchants,  such  as  the  slave  dealers,  who  are' 
generally  half-bred  Arabs  ; of  dominant  races,  such 
as  that  of  Waday,  in  Central  Africa;  and  lastly,  it 
is  the  instrument  of  the  spread  of  Mahometanism, 
and  of  whatever  culture  existed  independent  of 
European  contact.  Up  to  this  time  it  has  had 
entirely  its  own  way,  both  as  a religious  and 
secular  power,  but  it  may  be  presumed,  that  its 
progress  will  now  be  checked  by  the  powerful 
intrusion  of  the  English,  French,  and  Dutch  lan- 
guages, and  the  resuscitation  and  culture  of  the 
numerous,  strong  vernaculars,  which  are  ready  to 
the  hand  of  the  European  civiliser  and  instructor. 
The  Arabs  have  left  names  in  their  language, 
Kabail,  Kafir,  and  Swaheli,  which  can  never  be 
forgotten. 

II.  The  Hamitic  languages  come  next  in  order  ; 
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thf-y  arf‘  presumed  to  be  aliens  from  Asia,  but 
rit  .«  I remote  a period,  that  the  tradition  fails.  It 
iiav  be  1,  ,ld  in  the  present  state  of  our  knowledge 
to  call  this  sub-division  a family,  it  will  be  safer 
I ) it  a “■  group.”  with  marked  resemblances. 
It  niay  l*e  sub-divided  into  three  sub-groups  — 

1 Egyptian;  (2)  Libyan;  (3)  Ethiopian.  They 
!.r..tiaV>ly  have  linguistic  relations  to  each  other, 
th-V  have  not  as  yet  been  worked  out,  so  as 
t - wiii  universal  concurrence,  in  the  sense  that  the 
intcr-i  .'lation  of  theSemiticlanguage  is  admitted,  as 
.1  f:i  -t  of  science.  All  the  languages  of  the  first 
sub- group  hav’e  passed  away  from  the  lips  of  men; 
the  Coi)tic  died  some  centuries  ago,  and  has  agalva- 
nised  < xistence  as  the  vehicle  of  religious  ritual; 
the  Egyptian  died  before  the  Christian  era,  and  as 
the  tradition  of  its  interpretation  died  also,  it 
became  linguistically  extinct,  or  unintelligible, 
until  revived  by  the  genius  of  scholars  of  this 
eentury.  As  records  carved  on  stone  exist  in  this 
latiguage,  fully  developedboth  as  to  its  grammar  and 
ti  ij)le  mode  of  writing,  as  far  back  as  4,000  years 
before  the  Christian  era,  no  nation  in  the  world, 
and  no  family  of  languages,  can  compete  with 
Egypt  and  the  Egyptian  on  the  score  of  antiquity. 
r^Ioreover,  in  the  handling  of  words  and  grouping 
of  sentences,  we  become  aware  that  we  are  dealing 
with  an  instrument  of  thought  indefinitely  more 
ancient  than  the  most  ancient  of  Semitic  or  Arian 
records.  Egyptian  ha.d  its  day,  and  under  Greco- 
< 'hristian  iniluences  passed  into  Coptic,  which 
again  disappeared  before  the  inroad  of  Arabic, 
thus  supplying  one  of  the  most  notable  instances  of 
a nation  changing  its  language,  as  few  will  doubt, 
that  the  Fellah  of  Egypt  is  the  lineal  descendant 
of  the  Egyptians  as  depicted  in  the  monuments. 

To  the  west  of  Egypt,  along  the  coast  of  the 
^1  cdlforranean,  stretches  that  vast  country  known 
to  tlic  ancients  as  Libya.  Herodotus,  the  father  of 
hi.'tory.  knew  about  the  Libyan  tribes,  as  Greek  and 
I*lin-nifian  colonies  were  settled  on  the  coast.  This 
T'cgi^.n  was  known  to  the  Romans  as  Mauretania 
Xunii  li;*,  and  Getnlia.  The  Aborigines  outlived 
the  F’.'.'nicians,  Greek,  Romans,  and  Vandals,  and 
-trner"lc  against  the  Arabs,  Turks,  and  French. 
'Ike  (>14  Jabyan  language  had  no  literature;  it  is 
• Ic'id,  ;n  >1  i-  only  faintly  guessed  at  by  inscrip- 
tion . 'J'lio  legion  is  now  known  as  Tripoli,  Tunis, 
Alircri  . Morocco,  and  the  great  Sahara.  In  one 
<n.''>'.  tir  ii.anie  ‘'Berber”  may  include  all  the 
Ilnn  iti*’  h •ins  of  speech  of  this  sub-group,  but 
other  teri':s  are  met  with,  either  dialects,  or 
<ep(ir:ite  l.umnages,  Kabjdc  in  Algeria,  Shilwa  in 
Moidi  -.,.  'r'iin;isef|  in  the  Oasis  of  the  Sahara, 
Za?i.  '_'  on  the  frontier  of  Senegal.  The  extinct 
Imml-’ii.i  .•  of  the  Canary  Islands,  the  Guancho, 
bt  loiio>>i  to  tliis  grouj-).  The  French  have  con- 
tribub-.  a LTeat  deal  to  the  knowledge  of  this 
biiiie  li  of  the  JIaniitic  group,  in  which  there 

an  eioiro  absenre  of  culture,  and  the  majority 
of  t1(>  ]io]inlation  is  nomadic  and  savage. 

The  E'hio])ian  sub-group  of  the  Hamitic  group 
li(  < aloe-.’-  tie*  Ib'd  S(*a.,  intermixed  geographically 
with  tin*  Abyssinian  branch  of  the  Semitic  family 
•b-  ely  dc.scnberl.  The  languages  are; — The 
S.inih,  G.illn.  Boja  or  Bishari,  Fiilasha,  Dankali, 
Mil  Ac  lu.  Iho  Victoria  Xyanza  occupies  a 
n>u,  rk.i’oh'  ctluii(’:il  and  linguistic  position.  It 
is  li.i  .o  that  the  Bantu,  Xogro,  Nuba-Fulah,  and 
Ibiui  ti-  gronp.s  impinge  on  e.ich  other.  Mtesa, 


King  of  Uganda,  is  credited  with  being  of  Gall  a 
origin,  ruling  over  Bantu  subjects.  Our  know- 
ledge of  the  tribes  to  the  north  of  Victoria  Xyanza 
is  too  imperfect  to  arrive  at  any  certain  conclu- 
sions. Xo  Semitic  influences  have  been  as  yet 
felt  in  the  culture,  religion,  or  language  of  these 
races.  They  are  entirely  uncivilised,  without 
culture,  generally  pagan,  nomadic,  and  savage. 

III.  We  pass  to  the  third  group,  the  Xuba- 
Fulah,  the  least  well-known,  and  the  most  doubt- 
ful classification.  Up  to  this  time  we  have  dealt 
with  inflexive  languages ; all  that  remains  in 
Africa  is  agglutinative.  Ethnologically  speaking, 
the  Semitic,  Hamitic,  and  Xuba-Fulah  belong  to 
“ lank  curly-haired  ” races.  All  that  remains  of 
Africa  consists  of  “ woolly-fleecy,  or  woolly- tufted 
haired”  races.  It  does  not  follow  that  the 
linguistic  fissures  should  be  the  same  as  the  ethnic, 
and  we  know  that  the  contrary  often  prevails. 
Frederick  Muller  lays  it  down  that  this  group, 
whose  habitat  is  partly  in  the  midst  of  the  Xegro 
group,  and  partly  on  their  northern  frontier,  is 
distinctly  separate  from  the  Xegro,  both  by  physical 
appearance,  and  other  certain  ethnical  details.  It 
occupies  a position  midway  betwixt  the  Hamitic 
and  Xegro  ; and  here  let  it  be  borne  in  mind, 
that  the  Bantu  family  is  supposed  to  occupy  the 
same  intermediate  position ; but  the  Bantu,  both 
in  their  physical  and  physiological  characteristics, 
take  after  their  Xegro  progenitors,  while  the  Xuba- 
Fulah  approximate  more  to  the  Hamitic.  The 
connection  between  the  Xuba  and  Fulah  seems 
by  no  means  certain.  Let  us  consider  each 
separately. 

The  Fulah  family  is  found  on  the  West  Coast. 
The  word  means  “yellow.”  The  Fulah  considers 
himself  greatly  superior  to  the  Xegro,  and  claims 
a place  among  “ white  men.”  He  is  found  living 
intermixed  with  the  Xegro  from  the  Lovrer 
Senegal  in  the  west,  Darfur  in  the  east,  and  from 
Timbuktu  and  Haussa  in  the  west  to  Yoruba  in 
the  south.  He  first  made  his  appearance  as  a 
plundering  intruder,  and  he  is  a Mahometan.  In 
the  kingdoms  of  Sokotu  and  Gandu  there  is  a 
Fulah  power.  The  name  appears  as  Pul,  Pulo, 
Fulah,  Fulbe,  Fellata,  Fuladu.  The  Fulah  race 
has  intermixed  with  the  Xegro,  which  has  pro- 
duced other  varieties.  Fortunately,  we  have  an 
excellent  grammar  by  Reich  ardt,  and  a transla- 
tion of  some  chapters  of  the  Bible  by  Consul 
Baikie.  Seven  varieties  of  languages,  or  dialects 
(for  it  is  impossible  to  say  which)  are  recorded  ; 
but  Futa  jallo,  on  the  River  Senegal,  is  accepted 
as  the  standard.  Its  linguistic  features  are,  the 
use  of  affixes,  and  the  existence  of  genders, 
rational  and  irrational.  The  languages  may  be 
acce])ted  as  belonging  to  one  family,  and  all  going 
back  to  the  same  mother-speech. 

The  Xuba  sub-group  reach  from  the  field  of  the 
Fulah  family  eastward,  to  the  field  of  the  Ethi- 
opian sub-group  of  the  Hamitic  group.  The  pure 
Xubians  now  inhabit  the  valley  of  the  Xile,  from 
the  first  to  the  second  cataract.  They  call  them- 
selves Barabra,  and  are  Mahometan.  Schwein- 
furth’s  narrative  shows  that  they  are  a dominant 
race,  superior  in  power  and  culture  to  the  lower 
Pagan  races  of  their  group,  into  whose  territory 
they  make  inroads  as  merchants  and  slave- catchers. 
It  is  remarkable  that  the  Xubians  must  have  moved 
into  their  present  habitat  in  historical  times,  as 
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Herodotus  does  not  mention  them,  and  could  not 
have  overlooked  them,  had  they  been  there.  The 
name  ^ov^ai  first  appears  in  Eratosthenes,  who 
wrote,  in  the  latter  half  of  the  third  century  B.C., 
of  them  as  a great  people,  not  subject  to  the 
Ethiopians  of  Meroe;  they  must  have  in  the 
interval  immigrated  from  the  West.  We  read  of 
later  immigrations  of  the  same  race  in  the  time  of 
Diocletian,  300  A.D.  The  name  of  other  languages, 
or  dialects,  closely  connected  with  Nubian,  are 
given;  these  races  are  wholly  without  culture  and 
literature,  and  imperfectly  known,  and  dwell  in 
the  Nile  valley.  With  far  less  certainty  the 
Shangalla,  on  the  river  Takazi  and  Atbara,  known 
to  us  by  the  reports  of  the  Eoman  Catholic  priest, 
Beltrame,  and  the  Wakuavi  and  Masai,  who  are 
made  known  to  us  by  the  Protestant  missionaries 
at  Mombasa,  are  included  in  the  Nuba  sub- 
group. Still  more  hazardous,  and  dependent 
upon  the  collection  of  future  material,  is  the 
assignment  to  this  sub-group  of  the  numerous 
tribes,  whose  existence  has  been  revealed  to  us  by 
Schweinfurth  and  Junker,  on  the  watershed  of  the 
basins  of  the  Nile  and  the  Welle.  Unfortunately  a 
fire  destroyed  all  Schweinfurth’s  linguistic  collec- 
tions. They  are  the  Monbuttu,  the  Nyam-nyam, 
the  Krej,  and  tiie  Golo.  It  must  be  left  to  the 
next  generation  to  decide  with  certainty  concern- 
ing the  language  of  these  tribes.  Before  leaving 
the  group  of  Nuba-Fulah,  it  may  be  mentioned 
that  it  is  classed  ethnologically  with  the  Dravidian 
and  Kolarian  families  of  India. 

IV.  The  Negr(»  group  is  the  next.  As  stated 
above,  it  is  a mere  bag,  into  which  all  the  languages 
sx)oken  by  woolly,  fieecy- haired  races  have  been 
fiung.  As  far  as  we  know,  they  are  all  aggluti- 
native, but  that  is  but  a slight  link  of  connection  ; 
the  Negro  grouj)  by  no  means  extends  all  over 
Africa,  but  it  comprises  the  great  bulk  of  the 
population.  A race  with  less  inherent  vitality 
would  have  been  extinguished  by  the  trials  which 
it  has  had  to  undergo,  circumscribed  to  the  south 
and  east  of  the  Bantu,  pressed  upon  to  the  north 
by  the  Nuba-Fulah,  and  deported  in  millions  by 
the  Euroiieans.  The  Negro  may  be  said  to  share 
with  the  Bushman  the  honour  of  being  the 
original  inhabitant  of  Africa.  The  tract  from  the 
Biver  Senegal  to  the  Biver  Niger  is  the  seat  of  the 
pure  Negro,  but  the  return  from  America,  or  from 
captured  vessels,  of  freed  Negroes  of  very  mixed 
races  has  affected  this  purity,  and  some  of  the 
mixed  races,  containing  Hamitic,  Semitic,  and 
Fulal  elements,  are  the  finest. 

Everything  about  the  languages  of  this  group 
must  be  accepted  as  provisional.  We  know  neither 
the  extent  of  the  variety  of  the  languages,  their  re- 
lation to  each  other,  or  their  dialectical  variations, 
nor  have  v'e  full  information  regarding  those 
languages,  of  which  we  have  vocabularies  or 
grammatical  notes.  We  can  hardly  define  the 
boundaries  of  the  field  of  languages,  and  they 
have  absolutely  no  literature.  One  thing  is  clear, 
that  they  cannot  have  been  derived  from  one 
stock,  though  all,  that  are  known,  are  agglutinative 
I in  structure.  There  must  have  been  many  distinct 
seedplots,  for  not  only  does  the  grammatical 
structure  forbid  the  hypothesis  of  any  original 
I unity,  but  there  is  no  such  uniformity  of  voca- 
bulary as  w'ould  support  the  idea. 

The  region  extends  right  across  Africa  in  its 


broadest  extent,  from  the  West  Coast  to  the  Nile 
Valley,  where,  as  stated  above,  the  four  groups 
meet,  somewhere  in  the  4th  or  5th  degree  of  north 
latitude.  Three  great  Negro  tracts  may  be 
roughly  hewn  out: — 1.  The  Western  Coast;  2. 
The  basin  of  the  Chad  ; 3.  The  Upper  Nile.  The 
vast  empty  spaces  on  the  map,  both  above  and 
below  the  great  Negro  belt,  warn  us  of  the  presence 
of  a great  terra  incognita,  and  unrevealed  millions. 

This  thought  ought  to  make  linguistic  inquiriers 
and  speculators  into  the  origin  of  the  human  race 
and  language  silent  and  humble.  We  gather 
from  the  pages  of  Dr.  Moffat,  that  new  languages 
were  coming  into  existence  under  his  eyes  ; aad 
from  the  pages  of  Dr.  Koelle,  that  old  languages 
were  dying  out.  Schweinfurth,  Livingstone. 
Stanley,  Nachtigall,  Bohlf,  and  every  explorer, 
bring  back  specimens  of  new  vocabularies,  or  vague 
indications  of  new  languages,  not  understood  by 
their  African  followers.  Even  the  vast  collections 
in  Dr.  Koelle’s  monumental  work,  “ Polyglotta 
Africana,’’  resemble  a handful  of  shells  picked  up 
from  the  sea-shore  at  random,  and  useless,  until 
they  pass  under  the  hands  of  the  skilful  assortcr, 
and  some  of  them  not  of  much  use  even  then. 

In  this  group  we  have  many  noble  grammars, 
the  work  of  great  scholars  ; we  have  numerous 
translations  of  the  Holy  Scriptures,  and  plenty  of 
religious  and  educational  books ; we  have  gram- 
matical notices  of  the  greatest  value,  by  Frederick 
Muller,  of  thirteen  of  these  languages  in  his 
“ Grundriss  der  Sprachwissenchaft,”  and  in  his 
“ Algemeine  Ethuologie  ” we  have  the  best  classi- 
fication of  the  group,  that  the  materials  available 
allow  him  to  make.  We  find  twenty-four  sub- 
groups, to  which  I add  another,  for  the  dwarfs  or 
pigmies.  Of  these,  eleven  sub-groups  represent 
single  and  isolated  languages,  which  admit  of  no 
relation  to  any  other  kirown  variety.  This  by 
itself  suggests,  that  the  linguistic  phenomena  of 
the  region  have  not  yet  been  exposed  to  view. 
We  do  not  find  isolated  languages,  except  in  rare 
cases,  elsewhere,  and  they  generally  are  surviv'^als 
of  extinct  families.  The  remaining  fourteen  sub- 
groups comprise  a list  of  names,  some  of  which  are 
well  known  as  the  vernacular  of  great  x^opulations, 
such  as  the  Susu,  Vei,  Temne,  Yoruba,  and  Nupe, 
ahd  others  can,  with  difficulty,  be  traced  in  the 
pages  of  some  trav^eller.  Moreover,  over  and 
above  these,  there  are  other  names  to  be  gleaned 
from  the  j ournals  of  later  trav'ellers  and  missionaries. 
On  the  West  Coast,  the  best  known  sub-groups 
are  the  Mandingo,  Fulup,  Temne-Bullom,  Wolof, 
Bornu,  Kru,  Ewe,  and  Ibo.  In  these  linguistic 
categories  will  come  the  French  colonies  on  the 
Senegal,  Sierra  Leone,  Sherborough  Island, 
Liberia,  the  Grain  Coast,  Ivory  Coast,  Gold  Coast, 
and  Slave  Coast,  the  kingdoms  of  Dahome  and 
Ashanti,  and  Bornu,  Lagos,  the  Yoruba  country, 
the  basin  of  the  Niger,  as  far  as  we  know  it  right 
and  left.  In  the  Chad  Basin,  comes  a sub-group 
of  languages  very  faintly  known.  In  the  basin  of 
the  Nile  and  its  great  tributary,  the  Bahr  al 
Ghazal,  we  find  the  languages  of  tribes  of  Bari, 
Dinka,  Nuer,  Shilluk,  alluded  to  by  a succession  of 
travellers,  and  some  of  whom  press  upon  the 
Hamitic,  Nuba-Fulah,  and  Bantu  groups,  near 
the  source  of  the  Nile.  Of  the  additional  Pigmy 
group,  we  have  some  notices  with  regard  to  the 
Akka.  As  an  interesting  liuguistic  phenomena,  it 
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is  recf  rcled,  by  more  than  one  observer,  that  the 
];eculiar  liguistic  feature  known  as  “the  click,” 
gencrall  v connected  with  the  Bushman,  Hottentot, 
and  the  Kaiir  sub-branch  of  the  Bantu  family, 
exists  in  the  speech  of  the  races  of  the  Upper  Nile. 
This,  coupled  ^\'ith  the  ethnical  feature  of  the 
smaliiu  ss  of  stature  of  some  tribes,  seem  to  indicate 
the  oxi'-tence  of  some  aboriginal  inhabitants  ante- 
cedent to  the  present  occupants. 

A'.'c  ]i:ust  recollect  that  the  Negro  type  is  a very 
mai  ki  '1  one,  and  appears  distinctly  on  the  monu- 
ments of  old  Egypt  5,000  years  ago,  and  though  it 
may  have  undergone  much  admixture  in  the 
mlcrit)!-.  it  is  pure  on  the  coast.  Of  the  purity 
ol  tljf  languages,  we  cannot  speak  with  certainty. 
Tlic  ])]\-sence  of  the  Nuba-Fulah  from  the  north, 
rlic  jircsence  of  the  Mahometan  religion  in  their 
midsi,  the  influence  of  European  nations  and 
Aim  ricanised  Negroes  on  the  coast,  must  leave  an 
influ. 'ncc.  The  Haussa  is  the  great  commercial 
janguage  of  Central  Africa,  far  exceeding  the 
limits  of  the  region  occupied  by  the  Haussa  race. 
It  is  an  isolated  language,  and  has  borrowed 
Irom  contact  with  Hamitic  and  Semitic  races 

• •ertain  characteristics.  It  is  spoken  even  as  far 
north  as  Tripoli.  It  is  attributed  by  one  scholar 
to  thf  Hamitic  group,  by  another  to  the  Nuba- 
Fulah,  by  a third  to  the  Negro  group.  It  might 
Lav('  been  presumed,  that  there  was  a general 
c(m.s(  nsiis  that  these  Negro  languages  were  inde- 
])cndent  of  any  other  group  of  languages;  but  so 
gicat  a scholar  as  Bleekhas  laid  it  down,  that  some 
"1  the  Negro  languages  actually  belonged  to  the 
s.'iine  family  as  the  Bantu,  and  others  were  related 
to  1h(  in.  This  shows  how  far  we  are  at  present 
fi  oin  any  certainty  on  any  portion  of  the  subject, 
from  the?  absence  of  sufficient  material. 

The  Bantu  Family.  The  veteran.  Dr.  Krapf, 
.•ia;m-  the  merit  of  the  great  discovery,  that  a 
.sing^  family  of  languages  prevailed  throughout 
Ati  ira.  south  of  the  Equator,  with  certain  reserved 
tract-  lor  the  Hottentot  and  Bushman.  It  was 
imhi  d a LTcat  discovery,  announced  by  him  in 
bSb;.  iMid'-r  the  name  of  the  Zinjian,  athoroughly 
iiiisui! al lie  name,  or  Nilotic,  a thoroughly  inappli- 
cable naiuc.  The  name  Bantu,  or  “ men  ” is  now 
:iccf|.t.  <1.  In  si)ite  of  the  wide  spread  of  this 
!ami.\  Innn  shore  to  shore,  there  is  unmistakable 

• vidi  n ( in  flieir  genius,  their  iihonetics,  and  their 
vorabulai-}',  that  all  the  languages  had  a common 
mnt  1j(  r : t hey  can  bo  dealt  with  in  the  same  manner 
a-  v.c  (i.  al  with  tlie  Arian,  Dravidian,  and  Semitic 
iamili' s.  Some  of  the  features  of  the  common 
j)arciii  a])])car  in  each  of  the  descendents.  The 
langiiag'*  of  the  Ama  Xosa,  commonly  called 
K'alii-.  IS  allow('d,  for  the  present,  to  occupy  the 
tir.-t  I. ink.  However,  we  must  remember  that  the 
lingni  :!■;  .and  (‘tlinical  strata  arc  not  always 
nmlm  iii.  Some  tribes  in  Lower  Guinea  speak  a 
Ih'iilu  language,  through  belonging  ethnologically 
t > .a  1 11  Ilf  negro  tyjie. 

Til.  language-field  of  this  family  exceeds  that 
of  any  clhcr,  liut  it  would  bo  unsafe  to  state  any, 

• ■ven  .'’pproximate,  idea  of  the  population.  New 
tiilo  - ar>‘  being  made  known  to  us  every  year, 
ft  n . ntirely  inde])endent  of  any  other  type  of 
i ingnaL'c.  having  remarkable  features  of  its  own. 
It  hai  bei'u  well  .studied  by  excellent  scholars, 
both  in  detail,  in  separate  bandages,  and  as  a 
f.ainily.  by  great  coiux)arative  linguists,  such  as 


Bleek  and  Frederick  Muller.  It  is  distinctly  agglu- 
tinative in  method,  but  also  alliteral,  and  subj  ect 
to  remarkable  euphonic  laws.  It  has  on  its  ! 
frontier  been  influenced  by  alien  neighbours,  for  ! 
we  find  in  some  languages  clicks,  borrowed  from  I 
the  Bushman ; and  on  the  north-eastern  frontier  1 
Hamitic  influences  are  felt  in  conterminous  lan- 
guages. However,  so  little  is  known  for  certain, 
that  the  development  of  this  marvellous  family  must 
be  left  to  the  next  generation.  Frederick  Muller 
confidently  indicates  Semitic  and  Hamitic  in- 
fluences, which  must  date  back  to  the  infancy 
of  the  language. 

Dr.  Bleek,  who  had  actual  knowledge  of  the 
subject,  in  addition  to  a profound  knowledge  of 
language  generally,  records  his  opinion  on  the 
characteiistics  of  the  family.  The  words  are  poly- 
syllabic, and  the  syllables  open : diphthongs  rare ; of 
derivative  prefixes  there  were  originally  sixteen, 
but  only  two  have  a decided  reference  to  dis- 
tinction observed  in  nature,  being  restricted  to 
nouns  respecting  reasonable  beings,  the  one  in 
the  singular,  the  other  in  the  plural  number. 

The  form  of  this  latter  is  ha,  actually  or  in  some 
other  manner  obtained  from  it.  There  are  few 
adjectives,  and  in  their  place,  most  generally,  a 
participial  construction  is  used.  The  genitive  is 
devoted  by  a prefixed  genitive  particle.  The  cases 
are  indicated  by  prepositions ; different  kinds  of 
verbs  are  formed  by  variation  of  the  ending  and 
moods,  and  the  perfect  time  are  indicated  in  the 
same  way.  The  most  simple  form  of  the  verb  is 
the  singular  of  the  imperative. 

Dr.  Bleek  paid  also  much  attention  to  the 
euphonic  laws,  which  differentiated  onelanguage,  or 
branch  of  language,  of  this  family  from  the  other. 

He  showed  that  the  languages  differed  from  each 
other,  more  than  the  language  of  the  Teutonic  and 
Neo -Latin  family  differ  from  each  other.  The 
greater  bulk  of  words  in  each  language,  though 
identical  in  origin,  became  wholly  dissimilar,  o^\ing 
to  the  action  of  the  euphonic  laws  which  change 
their  form.  The  grammatical  forms  are  also  very 
different.  And  this  difference  is  to  such  an  extent, 
that  the  Ama  Xosa  and  Bechuana  cannot  under- 
stand eacn  other,  though  in  the  same  branch  of 
the  family.  Dr  Bleek  took  pains  to  illustrate  this 
new  form  of  what  he  calls  the  great  “Grimm” 
law  of  transmutation  of  sound  in  Bantu.  There 
are  three  clicks  in  the  language  of  the  Kafirland 
sub -branch. 

Some  further  explanation  seems  required  of  the 
euphonic  or  alliteral  concord,  which  is  so  striking 
a feature ; the  initial  element  of  the  noun,  a letter, 
or  letters,  or  a syllable  appears  as  the  initial 
element  of  the  adjective;  the  pronoun  assumes 
the  form  corresponding  to  the  initial  of  the  noun 
for  which  it  stands ; the  important  part  of  the 
initial  of  the  governing  noun  is  detached  to  assist 
in  forming  the  bond  of  connection  with,  and 
control  over,  the  noun  or  pronoun  governed  in  the 
genitive,  ex  gratia. 

i Zimmi  Zami  Zi  ya  li  Zua  Lizai  Lami. 

Sheep  (of)  me  they  do  it  hear  voice  (of)  me. 

Bearing  in  mind  that  vast  portions  of  the  terri- 
tory of  the  Bantu  language  field  have  only  been 
imperfectly  explored,  or  not  explored  at  all,  I 
adopt  provisionally  the  classifications  into  three 
main  branches,  the  southern,  the  eastern,  and 
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western.  Each  of  these  are  again  subdivided  into 
sub-branches,  which  are  sufficient  for  present 
necessities,  but  which,  as  regards  the  eastern  and 
western  must  be  indefinitely  extended  as  time 
goes  on,  to  admit  of  proper  classification  of  the 
scores  of  languages  which  come  under  observation. 
This  classification  is  mainly  dated  on  geographical 
■data.  In  the  southern  branch  there  are  three  sub- 
branches (1)  Kafirland;  (2)  Bechuana  land ; (3) 
Tekeza,  In  the  first  sub-branch  we  have  the  two 
great  languages  of  the  Ama  Zulu,  and  Ama  Xosa, 
•commonly  known  as  Kafir.  It  is  the  furthest 
removed,  from  alien  contact,  and  therefore  the 
purest ; the  people  understand  the  handling  of 
Iheir  speech,  and  make  long  and  orderly  orations. 
It  may  be  presumed,  that  this  was  the  earliest 
stream  of  Bantu  immigrants  ; the  marked  resem- 
blance of  the  languages  of  the  eastern  branch  with 
■the  languages  of  the  western  branch  seem  to 
indicate  that  they  both  belonged  to  a later  and 
oontemporary  stream  of  immigration.  Other 
languages  are  recorded  in  this  branch,  Ama 
Ponda,  Ama  Fingu,  Ama  Zwasi,  and  Matabele, 
and  north  of  the  Zambesi  we  come  into  contact 
■VNuth  tribes  called  Maviti,  Watuta,  or  other  names, 
who  are  clearly  of  Zulu  origin.  It  has  been  fully 
illustrated  by  scholars  and  grammarians,  and  theie 
is  a large  literature. 

The  Bechuana-land  sub-branch  comprises  the 
languages  of  the  majority  of  the  vast  population 
which  occupies  the  interior  of  Africa  south  of  the 
tropic  of  Capricorn,  intermixed  with  Bushmen  and 
half-blood  tribes.  They  are  separated  from  the 
Kafir  sub-branch  by  the  Drakenburg  range  ; 
southward  they  extend  to  the  Orange  Eiver,  west- 
ward to  the  Kalahari  Desert,  and  northward  as 
far  as  the  Lake  Ngami.  Being  powerful,  they 
have  brought  under  subjection  tribes  belonging  to 
the  eastern  and  western  branches  of  this  family. 
There  are  two  divisions  of  this  sub-branch,  the 
eastern  and  western.  The  Eastern  Bechuana  tribes 
are  the  Basuto,  who  speak  Sesuto ; the  Batan, 
who  speak  Setan  ; the  Ba-tsetse,  who  speak 
Se-tsctse  ; the  Ba-mapela,  who  speak  Se-mapela ; 
the  Ba-puti,  who  speak  Se-puti ; the  Ba-tloung, 
who  speak  vSe-tloung ; and  others.  The  Western 
Bechuana  tribes  are  the  Ba-rolung,  who  speak 
Se-rolung;  the  Ba-hlapi,  who  speak  Se-hlapi;  the 
Ba-khwena,  who  speak  Se-khwena;  the  Ba-kaa, 
who  speak  Se-kaa ; the  Ba-mangwato,  who  speak 
♦Se-bangwato  ; the  Makololo  ; and  the  Marutse- 
Makonda,  on  the  Zambesi  Eiver,  described  by  Dr. 
Holub.  The  words  of  this  sub-branch  sound  harsh, 
and  its  pronunciation  offers  a striking  contrast  to 
the  melodiousness  of  the  Zulu,  to  which  language, 
however,  it  has  a greater  resemblance  than  to  the 
Kafir.  There  are  no  clicks  in  this  sub-branch  ; 
and  there  is  an  abundance  of  linguistic  and  educa- 
tional works,  for  which  we  are  indebted  to  the 
missionaries. 

The  third  sub-branch  of  the  southern  branch  is 
the  Tekeza,  spoken  to  the  north-east  of  the  Kafir 
sub-branch,  and  some  distance  to  the  north  of 
Delagoa  Bay,  and  in  the  neighbourhood  of 
Lorenzo  Marquez.  A remarkable  linguistic  phe- 
nomenon is  vouched  for  by  Dr.  Bleek,  that  the 
tribes  occupying  the  entire  coast-line  of  Zululand 
used  to  speak  Tekeza  languages,  which  they 
have  abandoned  in  favour  of  Kafir.  Some  few  of 
the  Natal  tribes  are  said  to  speak  among  them- 


selves Tekeza  languages.  Clicks  are  unknown, 
except  in  those  dialects  which  have  come  under 
Zulu  influence.  The  southern  and  Zuluised  tribes 
of  this  sub-branch  are  the  Ma-neolosi,  about  2,000 
in  number,  in  Natal;  the  northern  are  the  Ma- 
tonga  and  Ma-hloenga,  living  near  Delagoa  Bay. 
The  former  seems  to  be  a generic  name  for  a 
variety  of  tribes  inhabiting  the  interior  of  the 
Portuguese  coast.  Nothing  has  been  published  to 
illustrate  the  language  of  this  sub-branch. 

The  eastern  branch  of  the  Bantu  family  is  the 
creation  of  the  last  20  years  of  exploration  and 
missionary  enterprise.  The  outlines  of  the  great 
kingdom  may  be  marked  out  with  certainty ; we 
must  leave  to  future  generations  to  fill  in  the 
details  of  the  picture.  No  book  that  has  passed 
under  my  observation  has  attempted  it  yet.  I 
divide  this  eastern  branch  into  three  sub-branches : 
— I.  The  Basin  of  the  Zambesi.  II.  Zanzibar. 
III.  Victoria-Tanganyika.  Under  each  sub-branch 
will  be  given  the  boundaries  assigned  to  their 
territory.  The  whole  will  make  up  the  region 
included  in  this  branch. 

The  first  sub-branch,  the  Zambesi  basin,  com- 
prises an  ever-increasing  number  of  languages 
spoken  by  the  tribes  which  come  into  contact  with 
the  missionaries,  who  have  lately  invaded  that 
river  and  Lake  Nyassa  ; the  boundary  of  this  sub- 
branch on  the  east  extends  north  to  an  imaginary 
line  separating  it  from  the  Zanzibar  sub-branch, 
and  on  the  west  as  far  into  Central  Africa  as 
exploration  has  extended.  Considering  the  ex- 
tremely scanty  extent  of  materials,  this  grouping 
must  be  deemed  entirely  provisional,  and  only  a 
convenient  mode  of  collecting  the  names  of 
languages  known  to  exist  in  a certain  territory. 
It  is  only  by  constant  study  of  the  narratives  of 
travellers  and  missionaries  that  information  can 
be  gained,  but  the  scientific  character  of  the 
informants  gives  a value  to  what  they  state  far 
beyond  the  random  jottings  down  of  the  ordinary 
traveller.  So  far  as  it  goes,  it  is  accurate,  but 
it  goes  only  a very  little  way.  We  gratefully 
acknowledge  a dictionary  of  some  standing  of  the 
Nyassa,  by  Dr.  Eebman,  and  a modern  grammar 
of  that  language,  by  Mr.  Eiddell,  of  the  Free 
Church  Mission.  This  is  the  language  of  Lake 
Nyassa,  and,  if  cultivated,  and  made  the  vehicle  of 
instruction,  will  extinguish  its  weaker  rivals.  The 
Makua  is  a language  of  great  importance,  occupy- 
ing the  table-land  betwixt  that  lake  and  the 
Mozambique  coast;  it  has  been  illustrated  by  an 
accomplished  scholar,  Mr.  Maples,  of  the  University 
Mission.  Adjacent  to  or  intermixed  with  the 
above,  is  a tribe  called  the  Yao,  or  Hiau,  or  Ajawa, 
whose  language  has  been  illustrated  by  Bishop 
Steere.  Vocabularies  exist  of  most  of  the  others, 
and  their  habitat  is  generally  known. 

The  second  sub-branch  is  the  Zanzibar ; this 
extends  from  the  island  of  Ibo,  on  the  confines  of 
the  Mozambique  territory,  along  the  coast  of  the 
Indian  Ocean,  to  the  confines  of  the  Galla  and 
Wakuafi,  where  the  Bantu  family  meet  the 
tribes  of  the  Hamitic  and  Nuba-Fulah  groups 
already  described.  It  embraces  all  the  low  coast, 
and  the  range  of  mountains  running  parallel  to  the 
coast,  from  the  confines  of  the  Zambo'si  sub-branch, 
to  the  country  of  the  Masai  ot  the  Nuba-Fulah 
group.  The  dominant  language  throughout  this 
sub-branch  is  the  Swah41i,  the  speech  of  the  coast. 
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as  its  name  indicates,  deeply  affected  by  Arabic, 
used  by  Mahometans,  and  expressed  in  the  Arabic 
character,  and  influenced  by  Arabic  culture,  but 
unintelligible  to  the  savages  of  the  interior.  Those 
savage  languages  are  being  slowly  developed  by 
the  labours  of  the  missionaries.  For  the  Swaheli 
all  has  been  done,  that  is  required,  by  Bishop 
Stcere  and  Dr.  Krapf,  but  of  the  other  languages 
we  have  little  more  than  brief  vocabularies,  or 
short  notices,  but  it  is  a promise  for  the  future  to 
Lave  got  so  much.  It  gives  some  idea  of  the 
rai)i<lly  expanding  knowledge  to  mention  that 
FrcdiVick  Muller  only  gives  three  languages  of 
the  .sub-branch,  which,  owing  to  the  diligence  and 

♦ ■nergy  of  explorers,  is  now  so  rapidly  expanding. 
It  is  pleasant  to  read  in  the  reports  that  such  a one 
is  busy  at  the  languages,  has  grammars  and 
vocabularies,  or  a translation  of  a Gospel,  in  hand, 
all  of  which  will  And  their  way  into  my  hands,  and 
this  is  going  on  all  down  the  line  ; and  the  funds 
arc  entirely  provided  by  religious  societies,  who 
thus  indirectly  contribute  to  the  extending  of 
science. 

The  third  sub-branch,  that  of  the  Victoria  and 
Tanganyika  Lakes,  has  been  formed  at  a date 
entirely  subsequent  to  the  latest  information  avail- 
able to  Fredei  ick  Muller,  and  is  the  result  of  Stanley’s 
lamnus  journey  across  the  Dark  Continent,  and 
the  two  great  religious  missions  planted  by  the 
b’hurch  Missionary  Society  and  London  Missionary 
S aii  ty  in  answer  to  his  challenge.  If  in  five 
yi  ars  so  much  has  been  done,  what  will  be  the  re- 
sult at  the  end  of  a quarter  of  a century  ? In  con- 
ic-tiun  with  Victoria  Nyanza  many  languages 
1 ;;vc  been  indicated,  and  their  existence  sulistan- 
tiated.  In  the  language  of  the  court  of  the  King 
of  Lganda,  a portion  of  the  Scripture  has  been 
tr;;i  slated;  of  the  Nyamwezi  we  have  a grammatical 
not  ic(!  by  Bishop  Steere.  The  northern  boundary 
< il  ls  sub-branch  is  the  line  of  contact  of  the 
X-  a'fo.  Jlamitic,  a,nd  Nuba-Falah  groups  already 
ahiid.iltn.  On  the  east  it  is  conterminous  with 
1 he  Zanzibar  sub-branch,  and  to  the  south  with 
that  of  the  Zambesi.  To  the  far  west  an  imaginary 
lice  ]iiust  be  drawn  due  south  from  Kyangwe  on 
the  T,”.alaba  (which  Stanley  proved  to  be  the 
tic*  Kongo',  until  it  reaches  the  Zambesi.  Beyond 
that  j.oint  the  languages  recorded  must  be  entered 
in  tla*  weste  rn  branch  of  the  Bantu  family,  until, 
in  due  time,  w'«;  have  collected  enough  material  to 

• vtabli.di  a s(>]>arate  group  or  family,  as  the  case 
may  be,  for  Central  Africa  south  of  the  Equator, 
and  north  of  the  Zambdsi,  which,  with  the  excep- 
tion of  the  track  of  Cameron,  is  now  wholly  un- 
known. In  eonruction  with  Lake  Tanganyika  w^e 
have  information  from  the  south,  owing  to  the 
exjih. ration  of  the  Geographical  Society^  and  the 
xbit  of  the  Free;  Ctiurcl)  klissionarics  from  Lake 

si.  V'e  have  English  missionaries  established 
en  m7;m  |,art  of  Lake  Tanganyika,  and  FrfnchEoman 
Catlielic  missionaries  at  another.  Kothing  of  a 
tangible  linguistic  character  has  reached  us  yet, 
but  w i*  are  enabled  to  record  the  names  and  posi- 
tion <.f  the  tribes  speaking  distinct  languages,  or, 
pov.sibly,  dialects  of  languages,  and  leave  it  to 
tin  e tf)  till  in  the  picture.  XTothing  that  is  pub- 
iLlu  d can  ( sca])e  my  observation,  as  every  rejmrt, 
1 o )u  h English,  or  German  passes  under  my  notice. 

rile  western  branch  of  the  Bantu  family  com- 
pris"  the  western  half  of  Africa  from  the  Namaqua- 


j land  of  the  Hottentot  family  to  the  Equator,  and 
beyond  it  to  the  island  of  Fernando  Po,  and  the 
Cameroon  Mountains  on  the  main-land.  The 
northern  boundary  is  that  of  the  Negro  group  ; 
and  to  the  east,  the  imaginary  line  drawn  from 
Nyangwe  to  the  Zambesi,  thus  leaving  the  blank 
spaces  of  Central  Africa  to  the  explorer  from  the 
west.  This  branch  has  three  sub-branches  (1), 
Angola  ; (2),  Kongo  ; (3),  Ogoway-Gabun. 

The  Angola  sub-branch  comprises  theHerero  of 
Damaraland,  and  the  Shindonga  of  Ovampo, 
within  British  protection,  and  illstrated  by  gram- 
matical and  religious  w^orks.  Crossing  the  river 
Cunene,  we  enter  the  Portuguese  settlements  of 
Western  Africa,  and  find  a row  of  languages,  of 
which  our  information  is  imperfect.  Bunda  is  the 
best  known,  and  is  illustrated  by  grammatical 
works;  but  as  to  the  language  spoken  in  the  in- 
terior, towards  the  kingdom  of  Muate  Janvo,  we 
know  nothing.  8erpa  Pinto  has  brought  to  notice 
the  Gwanquella  language,  spoken  in  the  basin  of 
the  Coanza. 

Passing  northwards,  we  come  to  the  sub -branch 
of  the  Kongo,  reaching  into  the  interior  as  far  as 
Mangwe.  Stanley,  in  his  “Dark  Continent,”  has 
given  us  some  glimpses  of  languages  spoken  on 
the  Equator  ; and  as  we  approach  the  Atlantic  we 
have  fuller  information  from  missionaries  and 
travellers.  Stanley  himself  is  in  tue  field ; and 
there  are  English  and  French  missionaries  pushing 
their  way  forward,  and  every  year  will  add  to  our 
information.  All  those  dreadful  cannibals  who 
obstructed  the  progress  of  Stanley  down  the  Kongo 
will  come  into  this  category. 

From  the  undefined  confines  of  the  sub-branch 
of  the  Kongo  basin,  to  the  frontier  of  Negroland, 
north  of  the  Equator,  stretches  the  sub-branch  of 
the  Ogoway-Gabun,  including  the  islands  of  the 
coast,  and  the  Cameroons.  Here  we  have  several 
well-defined  languages,  illustrated  by  several  works 
of  considerablemerit;  the Fernandian,  the  Mpongwm, 
the  Dikele,  the  Dualla,  the  Isubu,  and  the  Bakele. 
For  every  scrap  of  linguistic  knowledge  in  these 
tracts  we  are  indebted  to  the  missionaries.  The 
limits  of  the  sub-branch  may  be  indefinitely  pushed 
into  the  interior;  and  on  the  confines  of  Negroland 
we  may  expect  to  find  linguistic  phenomena,  a con- 
sideration of  which  may  throw  light  into  the  origin 
of  both  the  Negro  and  Bdntu  stock. 

VI.  Driven  down  to  the  extreme  south  of  the 
continent  of  Africa,  and  only  saved  from  extinc- 
tion by  the  advent  of  the  English,  and  by  the 
efforts  of  Christian  missionaries,  we  find  the  sixth 
and  last  linguistic  group,  and  which,  but  for  the 
smallness  of  the  population,  ought  to  form  two 
groups,  as  the  compenent  parts  have  no  relation 
whatever  to  each  other.  I allude  to  the  group  of 
the  Hottentot  and  Bushman.  Their  existence  is., 
however,  important,  as  throwing  some  light  on  the 
character  of  the  earlier,  if  not  aboriginal,  inhabi- 
tants of  the  continent,  as,  unquestionably,  we  have 
to  deal  with  tribes  broken  and  reduced  by  the 
powerful  inroad  from  the  north  of  the  great  Bantu 
family. 

Sub-group  “Hottentot.”  However,  the  word 
may  be  spelt,  or  from  whatever  cause  assigned,  it  is 
not  the  real  name  of  the  tribe,  who  call  themselves 
“ Koikoib  ” (Men  of  men),  and  are  called  “Lawn  ” 
by  their  Kafir  neighbours.  They  number  50,000, 
and  are  considered  to  have  four  dialects — Nama, 
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the  purest  and  standard,  spoken  in  Namaqua- 
land  to  the  north  ; Kora,  on  the  Orange  Eiver ; 
a third  is  spoken  by  the  Eastern  division  of  the 
tribe ; and  a fourth,  and  a very  impure  variety, 
in  the  neighbourhood  of  Capetown.  To  these 
must  be  added  the  Griqua,  or  Bastards,  the  issue 
of  Dutch  and  Hottentot,  speaking  a mixed 
language.  There  are  many  excellent  works  by 
missionaries  about  and  in  this  language,  and  it 
may  be  considered  to  be  sufficiently  well-known, 
and,  in  all  probability,  its  days  are  numbered. 
Frederick  Muller  records  his  opinion,  that  it  is  an 
isolated  language,  with  no  connection  with  any 
other  African  or  non-African  form  of  speech, 
though  morphologically  agglutinative,  the  roots 
ai*e  monosyllabic;  there  are  genders  and  numbers 
formed  by  suffixes  ; the  pronoun  is  the  vivifying  ele- 
ment, and  joined  to  nouns  and  verbs,  differentiates 
the  meaning.  The  oral  literature  consists  of  songs 
and  animal  stories,  which  have  been  collected  by 
sympathising  scholars.  The  great  feature  of 
the  language  is  the  existence  of  four  clicks, 
formed  by  a different  position  of  the  tongue; 
the  dental  click  is  almost  identical  with  the 
sound  of  indignation,  not  unfrequently  uttered  by 
Europeans ; the  lateral  click  is  the  sound  with 
which  horses  are  stimulated  to  action  ; the  guttural 
click  is  not  unlike  the  popping  of  a champagne 
cork  ; and  the  palatal  click  is  compared  to  the 
cracking  of  a whip. 

A variety  of  opinions  may  be  quoted  as  to  the 
ethnological  origin  of  the  Hottentot.  Hovelacque 
declares  that  he  is  but  a cross-breed,  and  that, 
whatever  may  be  said  to  the  isolation  of  his 
language,  he  has  no  pretence  to  independence  of 
race.  Max  Muller  quotes  Dr.  Moffat  as  an 
authority  for  a resemblance  of  the  Hottentot 
language  with  that  of  some  of  the  tribes  of  the 
Upper  Xile.  Such  assertions  must,  at  the  present 
stage  of  the  inquiry,  be  supported  by  actual 
proof  at  firsthand,  or  withdrawn,  as  if  supported 
only  by  hearsay  statements,  they  are  of  no 
value.  We  must  deal  wdth  actual  facts,  and  in 
their  absence,  it  is  of  no  use  hazarding  theories  of 
an  archaic  race  extending  in  a continual  line  down 
the  w'hole  contiiient  of  Europe.  No  doubt  the 
Hottentot  and  Bushman  are  like  the  Basque  in 
Europe,  the  survival  of  an  ethnological  and 
linguistic  stratum,  which  has  disappeared  else- 
w'here,  and,  in  the  absence  of  written  records,  left 
no  trace  behind.  Bleek  and  Lepsius,  whose  names 
can  only  be  mentioned  with  profound  respect, 
connect  the  Hottentot  wdth  the  Haniitic  group. 

The  names  of  scholars  w’hom  Ave  should  aid  to 
connect  with  this  portion  of  the  subject  are,  W. 
Bleek,  Theophilus  Hahn,  Henry  Tindall,  Wallmann, 
and  Frederick  Muller.  To  them  w’e  are  indebted 
for  giammatical  notices,  vocabularies,  and  a con- 
siderable amount  of  educational  and  religious 
literature.  A missionary  being  invited  by  the 
Government  to  send  books  in  the  Kora  dialect  to 
be  printed,  remarked,  that  his  experience  was  that 
it  w*as  easier  to  teach  the  young  to  read  Dutch, 
and  that  the  old  could  not  learn  at  all. 

Sub-group  “ Bushman  ” comprises  one  isolated 
language,  and  is  a very  low  state  of  linguistic 
develofiment.  The  name  w’as  assigned  to  them  by 
the  Dutch,  because  they  dwelt  in  the  bush  ; they 
call  themselves  Saab  or  Saan,  and  are  totally  dis- 
tinct from,  and  shunned  by,  the  Hottentot  and 


Bantu.  The  language  belongs  to  the  monosyllabic 
order,  as  far  as  we  can  judge;  there  is  no  gender,, 
the  formation  of  the  plural  is  exceedingly  irregular, 
and,  of  the  sixty  ways  of  forming  it,  reduplication 
of  the  noun  is  the  most  common,  as  the  most 
natural ; but  the  use  of  the  plural  seems  to  be  as 
abnormal  as  the  formation.  In  some  particulars 
there  are  analogies  common  to  the  Bushman  and 
the  Hottentot.  Dr.  Bleek  made  many  years’  study 
of  this  subject,  having  members  of  the  tribe  in  his 
household,  and  collected  materials  for  grammar, 
dictionary,  and  folk-lore,  before  his  premature 
death.  We  can  only  hope  that  his  successor, 
Theophilus  Hahn,  will  complete  the  unfinished 
work. 

It  must  be  remembered  that  the  Bushmen  are  a. 
broken  and  despised  race,  in  the  lowest  state  of 
culture,  neither  pastoral,  nor  agricultural,  but 
living  by  hunting,  and  nomadic;  they  have  no 
p.ppearance  of  tribal  unity,  and  no  chief.  Before 
the  English  rule  they  were  treated  as  little  better 
than  wild  beasts.  The  “ click  ” sounds  are  believed 
to  be  their  original  property,  and  to  have  been 
communicated  by  them,  in  ahvays  decreasing  pro- 
portion, to  the  Flottentot  and  Kaffrland  sub- 
branch of  the  Bantu  family;  for  the  Bushman,  in 
addition  to  the  four  clicks  already  described  as  a 
feature  of  the  Hottentot  language,  has  a fifth, 
sixth,  and  sometimes  a seventh  and  eighth,  and 
not  only  before  vowels  and  guttrals,  but  before 
labials.  Such  sounds  are  almost  incapable  of  ex- 
pression by  Europeans,  and  it  would  almost  apj)ear 
that  they  are  connecting  links  between  articulate 
and  inarticulate  sounds. 

The  Bushmen  are  of  exceedingly  small  stature, 
thus  opening  out  the  question  of  their  belonging 
to  the  now  well-established  tribes  of  pigmies  in 
North  and  Central  Africa.  In  appearance  they 
seem  to  belong  to  the  lowest  order  of  humanity  ; 
they  inhabit  outskirts  and  desert  places,  and  are 
shy  and  wild.  VVe  read,  however,  of  tame  Bush- 
men, the  Babomuntsu,  on  the  outskirts  of  the 
Basuto  country,  and  other  tribes  with  mutually 
unintelligible  languages,  with  evident  traces  of 
Bantu  influence  in  their  form  of  speech,  both  wild 
and  tame,  within  the  recognised  territory  of  Bantu 
sub -branches.  Only  lately  it  was  mentioned  by 
Miss  Lloyd,  the  sister-in-law  of  Dr.  Bleek,  that  a 
Bushman,  who  resided  beyond  Damaraland,  had 
come  under  her  notice,  whose  language  was  unin- 
telligible to  the  Bushmen  at  Capetown.  Frederick 
Muller  states  that  they  are  found  even  as  far  as. 
the  Fivers  Cun4ne  and  Zambesi,  and  even  beyond. 
If  such  is  indeed  the  case,  v/e  are  not  in  a position 
to  arrive  at  any  final  opinion  about  them. 

One  remarkable  feature  still  remains  to  bo 
noticed.  No  trace  of  the  invention  of  writing  has 
been  found  south  of  the  Equator,  but  the  Bushmen 
have  acquired  a wonderful  power  of  painting  scenes 
on  rocks  and  in  caves.  Animals,  human  figures, 
dancing,  hunting,  fights,  are  pourtrayed  with 
fidelity,  and  that  the  art  has  existed  down  to 
modern  times  is  evident  from  the  aj)pearance  of 
Boers  in  some  of  the  fights.  It  appears  that  the 
art  of  sculpture  was  also  known,  and  that  the  out- 
lines of  some  of  the  figures  are  excellent. 

Here  ends  my  task.  Twenty  years  ago  there 
was  a rebellion  against  the  tyranny  of  the  Arian 
and  Semitic  scholars,  who  attempted  to  cut  down 
all  languages  to  the  length  and  breadth  of  their 
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method,  forgetful  of  the  infinite  variety  of  the 
then  dimly-discerned  families  and  groups  of 
agglutinating  languages  in  Asia.  The  great  pro- 
blem of  the  origin  of  language,  however,  cannot 
be  solved,  and  is  not  ready  for  solution,  until  the 
secrets  of  the  languages  of  Africa,  Australia, 
and  America  are  revealed,  and  arranged  in  such 
order,  that  the  lessons  taught  by  the  study  of  each 
of  them  may  be  considered  Avith  reference  to  the 
linguistic  phenomena  of  the  whole  world,  and  this 
work  Avill  not  be  completed  in  this  generation. 


DISCUSSION. 

Dr.  Zoelle  said  ho  could  but  express  his  dehght  at 
heai'iug  that  so  much  progress  had  been  made  in  this 
I '.uutry  in  the  study  of  the  Afrioan  languages,  since  the 
tiiu"  when  he  Avas  occupied  -with  the  same  subject, 
al"  >ut  thirty  years  ago.  As  an  illustration,  he  might 
mention  that,  Aidien  he  Avent  to  Sierra  Leone  in  the  year 
U17,  it  was  generally  supposed  that  about  thirty 
ditl'i  rent  languages  were  spoken  in  that  colony,  but  his 
ri'ss 'arches  proA'ed  that  there  were  upwards  of  100.  The 
C''utineut  of  Africa  had  been  called  dark,  mysterious, 
and  unknoAvn,  but  it  was  now  eAudent  that  it  had,  to  a 
gri'at  extent,  ceased  to  be  unknown.  Nevertheless,  he 
wa>  struck  Awth  the  observation  that,  although  we  had 
made  great  progress  in  our  knowledge  of  the  Continent 
-and  its  languages,  there  was  still  much  to  be  done.  Dor 
instance,  it  was  mentioned  that  there  were  eleven  un- 
classified languages,  which  showed  that  we  might  look 
b irward  to  eleven  new  families  of  speech.  As  a matter 
of  detail,  he  eould  not  agree  with  the  statement  that 
the  mode  of  wilting  adopted  by  the  Vei  people  was  not 
original,  because  it  certainly  had  no  connection  Avith 
any  other  mode.  It  was  a new  invention,  a syllabic 
inoilf  of  Avriting,  and  the  Vei  people  had  only  a slight 
a'-quaintance  Avith  the  European  and  Arabic  methods, 
Avliich  Avere  both  alphabetical,  consequently  it  was 
ali-.gother  ncAV,  and  the  marks  themselves  were  also 
original.  Mr.  Hyde  Clarke  had  traced  some  of 
thi'iii  to  the  very  old  alphabets,  but,  as  far  as  he  could 
as'-i  rtaiii,  there  Avas  no  historic  connection,  only  a 
]>liy.'i<*l  )gical  one.  As  far  as  the  character  of  the 
writiiiL'-  was  concerned,  it  Avas  perfectly  original.  Again, 
til'  N.  gn.  languages  Avere  represented  as  being  similar 
t"  :h"  'I’lirki.-h,  as  being  agglutinative,  but  thus  would 
[i-  rliajis  luni  out  not  to  1)0  correct.  For  instance,  the 
D.iin.'ii'a  language,  Avliich  he  had  reduced  to  a grammar, 
wa-'i  not  afghitinative,  and  the  same  might  turn  out  to 
hr  th-  ca-f  with  a number  of  others.  He  was  also 
^tnirk  with  the  i-emarkablo  character  of  the  language  in 
I t.irvar,  of  which  he  had  an  opjiortunity,  some  ten  years 
:iU' >.  "f  folk  •otings])ecimensfromablackman  in  Jerusalem, 
it  wav  ;i  most  singular  hinguage,  but  not  agglutinative’ 

Mr.  Oust  asked  if  it  Averc  monosyllabic. 

Dr.  Koclle  said  no;  itAvas  exceedingly  guttural,  and 
lh"  iiunerals  were  quite  extraordinary,  altogether 
dith  rmt  from  those  of  any  other  African  language 
Aviih  which  he  was  acipiainted.  He  hoiied,  from  what 
h I'l  lici  ii  already  accomplished,  that  Ave  might  hope  for 
"•till  great  1 1-  progro.ss,  for  certainly  a great  deal  yet 
reiii  lined  to  he  done. 

Mr.  Hyde  Clarke  said  he  must  join  in  the 
trihute  which  Dr.  Ivoelle  had  paid  to  Mr.  Gust  for  this 
j>;i|>er,  which  all  who  had  iiaid  any  attention  to  the 
suhj-  et  wkuM  know  must  have  involved  an  immense 
aiu'.init  rif  l.'ihour.  It  did  not  appear  to  him  that  there 
w.iv  .,ity  ne<  il  tnr  npology  for  bringing  it  forward,  and 
■1  full  vindie.'ition  W!is  given,  not  only  in  the  reasons  he 
hi'l  mentioned,  hut  in  the  A'ery  remarkable  facts  to 
Avhieh  he  had  called  attention.  He  had  shown  from 
the  ex jwrieTieo  nf  the  missionaiy  societies  that  the 
simple  propagation  of  religious  tenets  tended  to  the 


promotion  of  external  science,  and  the  labours  of  mis- 
sionaries in  East  and  West  Africa  were  laying  the 
foundation  for  the  promotion  of  the  arts  and  commerce 
which  it  was  the  object  of  the  Society  to  foster.  It 
was  mainly  by  the  study  of  the  languages  of  a country 
like  Africa,  which  possessed  so  many,  that  we  could 
come  into  contact  with  the  population  and  advance  their 
material  interest,  as  weU  as  the  spiritual  interests,  to 
which  the  labours  of  missionaris  were  devoted.  Having  ^ 
studied  and  written  a good  deal  on  this  subject,  he  | 
might  be  excused  for  di&ring  in  some  points  from  Mr. 
Gust,  because  he  could  only  say,  as  had  been  already  ! 
said,  that  from  year  to  year  we  had  to  alter  our  opinions 
on  these  matters.  For  instance,  on  one  point  to  which 
Mr.  Gust  had  called  attention,  the  languages  of  the 
short  races  of  the  Bushmen  and  the  Akkas,  for  Avhich 
he  had  the  materials  furnished  him  by  the  Itahan 
Geographical  Society,  he  was  led  at  one  time  to  publish 
the  opinion  that  these  languages  formed  an  independent  i 

feature,  that  there  were  assuredly  relationship  between  j 
the  various  short  races  in  the  world.  Wider  considera-  i; 
tion,  however,  of  the  real  nature  of  language,  had  led  li 
bim  to  materially  alter  his  opinion.  So  far  as  race  was 
concerned,  it  was  a matter  well  worthy  of  attention, 
that  right  across  Africa  there  was  a series  of  these  short 
races,  and  that  they  were  found  in  other  parts  of  the 
world,  speaking  languages  which  indirectly  were  of 
common  origin.  He  regretted  that  he  could  not  accept 
the  explanation  of  the  distinguished  scholar,  Frederick 
Muller,  as  to  hair  having  any  connection  with  the  dis- 
tribution of  language ; but  must  accept  the  contrary 
dictum  of  Mr.  Gust,  that  language  could  not  be 
admitted  in  any  way  as  a testimony  of  race.  When 
that  great  scholar  came  to  make  further  examination,  he 
would  find  that  the  very  languages  which  he  had  attri- 
buted to  populations  having  one  character  of  hair,  spoken 
by  others  partaking  of  different  ethnological  constitutions. 

As  to  tufted  hair,  anthropologists  considered  it  was 
artifically  produced.  Latterly  he  had  been  compelled  to 
attend  more  to  the  two  groups  which  Mr.  Gust  called  the 
Nubah  and  the  Negro,  and,  as  far  as  his  experience  went, 
there  was  no  black  population  in  the  world  but  spoke  a 
language  which,  to  all  intents  and  purposes,  might  be 
termed  a white  language,  and  there  was  no  white  popu- 
lation but  spoke  what,  if  you  chose,  you  might  call  a 
black  language.  In  the  preface  to  the  most  remarkable 
grammar  of  the  Bornu  language,  by  Dr.  Koelle,  he 
gave  most  decided  specimens  of  the  relations  of  those 
Bornu  words  and  forms  of  grammar  to  the  other 
languages  of  the  world,  and  he  might  have  carried  that 
still  farther.  He  himself  had  gone  the  length  of  say- 
ing that  the  Houssa  language  might  be  compared,  in 
more  than  200  words,  with  the  Kolarian.  Thus,  you 
might  compare  the  language  of  the  Santals,  who  were 
lately  in  rebellion  against  us,  Avith  that  of  the  Houssas, 
whose  assistance  we  hoped  for  in  the  threatened  war  on 
the  West  Goast.  It  would,  he  thought,  be  a great 
advantage  to  the  missionary  cause,  if  a missionary 
from  that  district  were  sent  to  labour  for  a time 
among  the  tribes  in  India.  In  the  grammar  of 
another  distinguished  scholar,  the  Rev.  Mr.  Schon, 
there  was  an  observation  bearing  on  this  point. 

He  had  studied  this  subject  quite  free  from  aU  prejDOSses- 
sions,  and  must  be  pardoned  for  differing  from  many 
great  authorities,  and  he  could  not  but  say  that,  in  the 
main,  he  found  all  the  languages  of  the  world,  not  even 
excepting  the  Bushmen  and  Hottentots,  had  a common 
connection.  Then  came  the  difficulty  which  had  been 
put  forward,  how  was  it  possible  that  languages 
could  be  related  which  differed  so  much  in  their 
words ; surely  there  could  be  no  affinity  between 
languages  having  such  different  vocabularies.  But,  as 
Dr.  Koelle  had  pointed  to  the  confusion  between 
agglutinative  and  inflexional  languages,  so  it  would  be 
found  that  the  grammatical  forms  distributed  through- 
out the  world  were  connected  in  a similar  manner. 

The  question  to  be  determined  was,  whether  i 
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was  correct,  according  to  the  old  system,  to  assume 
that  there  was  one  primitive  language  of  one  set 
of  radicals,  or  whether,  on  the  other  hand,  there  was 
was  a system  of  language,  in  which  several  words  wei’e 
attributed  to  one  idea,  and  jjossibly  several  ideas  to 
one  word.  iVIr.  Gust  knew  that  even  with  regard  to 
the  Eg;\'ptian  and  Coptic,  there  were  several  words  with 
more  than  one  idea  attached  to  them  ; and  so  it  was 
with  all  the  pre-liistoric  languages,  whether  you  went 
to  the  Caucasus,  to  Africa,  or  to  America  ; for  it  had 
been  brought  out  by  the  researches  of  the  American 
department,  that  the  same  feature  prevailed  in  the  sign 
languages  of  the  American  Indians.  If  it  were  the 
oase  that  there  were  many  signs  used  for  one  woi’d, 
there  might  well  be  a very  varied  distribution  of  sounds. 
Then  came  another  question,  how  was  it  possible  to 
bring  together,  correlate,  and  compare  these  dis- 
cordant materials.  There  he  thought  Mr.  Cust 
might  well  have  applied  to  other  very  distinguished 
scholars  in  G-ermany,  who  were  studying  psychological 
philology,  such  as  Dr.  Karl  Abel.  They  studied 
not  only  sounds,  but  the  ideas  represented,  and  thereby 
they  obtained  further  criteria ; they  found  two  ideas 
connected  which  were  represented  by  one  sound,  and 
another  sound  likewise  representing  those  two  ideas  ; 
so  that  Ave  got,  in  the  end,  a means  of  checking  other 
observations,  and  ani\dng  at  exact  results  from  dis- 
cordant materials.  In  conclusion,  he  Avould  say,  that 
this  subject  Avas  of  ^eat  practical  value  to  the  future 
development  of  Africa,  besides  being  a matter  of  the 
greatest  moment  for  the  progress  of  philology  and 
anthropolog}'.  Mr.  Cust  had  briefly  pointed  to  one 
historical  reason  for  this.  Africa  had  ncA’er  been  con- 
quered by  tho.se  great  conquerors  AA'ho  altered  the  anthro- 
pological and  linguistic  boundaries  of  Europe  and  Asia, 
but  the.se  tribes  had  been  preserA'ed.  It  was  necessary, 
howeA'er,  to  guard  against  the  confusion  of  race  with 
language.  It  by  no  means  followed  because  Ave  found 
a negro  population  speaking  a particular  language,  that 
that  must  be  the  language  of  that  race.  Therein,  he 
thought,  lay  a great  part  of  the  fallacy  of  Frederick 
MiiUer.  In  Liberia  or  Sierra  Leone  there  were  large 
negro  populations  speaking  English,  and  we  knew  hoAv 
they  had  obtained  that  language,  but  there  were  similar 
populations  in  a state  of  utter  savagery,  speaking 
languages  of  equal  culture,  although  of  a ditt'erent  form, 
which  could  be  correlated  with  the  remains  of  other 
languages  of  antiquity.  In  fact,  we  had  liA'ing  languages 
for  the  illustration  of  Kluta,  Babylonian,  Etruscan, 
Cypriote,  Iberian,  and  what  was  once  most  celebrated, 
and  now  most  obscure,  in  the  ancient  world. 

The  Rev.  W.  Wright  (of  the  Bible  Society)  thought 
the  great  practical  \*alue  of  this  paper  AA'as  that  Mr. 
Cust  had  shown  as  it  Avere  the  tide-mark  to  which 
scholarship  had  ri.sen  on  this  subject,  and  it  would  be 
verA-  inb-resting  in  a few  years  to  have  a similar  paper, 
showing  hov.'  much  progress  had  been  made  in  the 
meantime.  It  Avas  interesting  now  to  look  at  old  maps 
of  Africa,  and  see  what  was  knoAvn  nine  or  ten  years 
ago,  and  then  take  maps  brought  up  to  the  present 
state  of  knowledge,  and  mark  the  difference.  He  was 
much  plea.sed  AA’ith  the  scientiflc  manner  in  which  Mr. 
Cust  had  treated  the  subject ; not  dogmatically,  for 
-dogmati.'-ms  Avere  generally  put  forward  by  men  who 
thought  they  kneAv  all  about  the  subject,  simiily  from 
their  ignorance  of  what  the  considerations  of  the 
problem  were.  On  the  following  day  he  should  have  to 
lay  before  the  committee  of  his  Society  a letter  from 
Bi.shop  Steere,  showing  that  his  assistants  were  all 
working  like  bees,  and  the  XeAV'  Testament  was  noAv 
compiebxl.  Redman  did  the  Gospel  of  Luke,  but  Bishop 
»Ste--re  completc-d  the  other  parts.  Mr.  Hyde  Clarke 
would  also  be  glad  to  hear  that  the  Xcav  Testament  had 
been  completed  in  the  Houssa  language,  and  that  the 
Old  Te.stament  was  in  progress.  He  must  coiTect  one 
atatement  in  the  paper,  viz.,  that  Bishop  Steere 
was  the  author  of  the  gospel  in  Yah  ; it  was  Mr. 


Maples.  He  also  thought  it  would  be  well  for  Mr. 
Cust  to  suspend  his  opinion  as  to  what  part  of  the 
world  we  owed  language  to,  until  more  was  knoAvn  about 
the  inscriptions  now  being  published  by  the  Biblical 
Archseological  Society.  The  whole  Bible  was  now 
being  printed  in  Basuto,  and  the  work  was  going  on  in 
the  Yoruba,  and  several  other  languages.  He  might 
promise  the  whole  literary  world  that  any  translation 
made  in  Africa  that  came  to  the  Bible  Society  attested 
they  would  print.  He  hoped  that  in  the  future,  when 
kindly  missionaries  went  into  the  country,  and  kindly 
explorei's,  instead  of  the  greedy  adventurers  Avho  had 
jireceded  them,  and  the  more  cruel  imperialism  that 
had  touched  the  country  at  different  points,  they  would 
stir  up  a kindly  response  in  the  hearts  of  the  people, 
and  that  the  travellers  would  be  received  into  the 
country,  and  be  able  to  explore,  to  their  roots,  the 
different  languages. 

Mr.  Brandram  said  he  had  read  about  the  African 
languages,  as  a student,  but  he  had  no  special  Imow- 
ledge  of  any  of  them.  Of  late  he  had  turned  more 
attention  to  them  on  account  of  the  light  which  they 
threw  on  the  gender.  This  question  of  the  classiflca- 
tion  of  languages  in  accordance  with  the  gender,  had 
nothing  to  do  Avith  their  relationshqjs  amongst  them- 
seh'es  necessarily ; but  they  apparently  learned  more 
about  gender  from  these  African  languages,  than  from 
any  other  in  the  Avorld.  They  saw  it  there  completely 
deA'eloped,  and  apparently  in  embryo  ; and  although 
those  who  studied  the  matter  might  hold  the  most 
oiqiosite  theories,  it  was  to  the  languages  of  Africa  they 
aU  appealed.  He  had  classified  the  African  language, 
for  his  oAATi  satisfaction,  into  three  divisions  ; the 
Hamitic  and  Semitic,  as  having  the  most  highly  de- 
A'eloped  gender,  in  which  the  distinction  of  sex  was  the 
basis  ; then  there  were  the  Bantu  languages,  in  which 
the  distinction  was  based  rather  upon  animate  and  in- 
animate considerations ; and  then  there  were  the  Negro 
languages  in  the  centre,  in  Avhich  there  was  no  distinc- 
tion of  gender  at  all,  except  the  embryo,  in  the  shape 
of  prefixes  and  suffixes,  which,  according  to  Dr.  Bleek, 
might  ultimately  develop  into  gender.  He  must  add 
his  testimony  to  the  great  value  of  the  paper,  in  which 
all  the  information  existing  on  the  subject  was  brought 
together,  and  the  authorities  were  referred  to  ; a work 
of  inunense  service  to  students,  who  [otherwise  might 
AA'aste  A^aluable  time  in  doing  what  had  been  done 
already.  He  believed  Mr.  Cust  was  now  doing  for  the 
African  languages  what  he  had  already  done  for  the 
Asiatic,  and  he  begged  to  thank  him  for  it. 

Mr.  A.  W.  Mitchinson,  author  of  “The  Expiring 
Continent,”  said  that  philologists  were  often  in  error 
in  their  explanations  of  the  derivation  of  roots  of  lan- 
guages. This  arose  from  depending  too  much  on 
theories  and  book-knowledge  alone.  A more  accurate 
idea  could  be  obtained  only  by  personal  acquaintance 
with  natiA’es.  He  had  met  Buslimen  in  Africa,  Avhose 
Avords  Avere  the  same  as  those  of  other  tribes  far  distant 
on  the  same  continent.  The  character  of  the  country 
and  po2>ulation  had  altered  since  ancient  times,  and  this 
had  led  the  jihilologists  to  erroneously  ascribe  the 
origin  of  language  to  several  places  instead  of  one.  The 
migration  of  iieojile  from  one  country  to  another  influ- 
enced the  character  of  the  native  languages.  He  foimd 
in  his  travels  in  Senegambia,  on  the  Gambia  Ri\’er,  and 
in  Equatorial  Africa,  that  many  words  as  osoka^  otchag^ 
idoo,  tega,  &c.,  AA^ere  both  in  meaning  and  sound  exactly 
the  same  as  Russian,  Persian,  Arabic,  Hebrew,  and 
other  Oriental  languages.  The  speaker  mentioned  that 
some  of  the  natives  in  Africa  had  tails  four  or  flve 
inches  long,  derived,  according  to  the  tradition  of  the 
natiA'es  themselves,  from  gorillas  or  “devils,”  who  had 
stolen  native  Avom'en.  He  concluded  by  denying  that 
any  of  the  natives  of  Africa  were  cannibals,  except  in 
cases  of  starvation,  but  stated  that  on  the  other  hand 
they  were  great  dog-eaters. 
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Dr,  Mann  remarked  that  the  skill  of  the  Bushmen  in 
draAvin^-,  to  Avliich  reference  had  been  made,  was  a 
matter  of  considerable  interest,  and  he  himself  had  had 
some  opportunity  of  noticing  it.  At  one  time,  in  the 
neighbourhood  of  Natal,  there  were  a number  of  Bush- 
men wlio  gave  a deal  of  trouble,  by  coming  down  at 
niirlit  on  the  frontier  of  the  colony,  stealing  horses  and 
driving  tliem  away  to  the  caves  which  they  inhabited 
in  tho  mountaims.  After  some  time,  consent  was  obtained 
to  s'  lid  an  expedition  out  to  disperse  them,  and  in  a 
skirmi.-h  some  were  wounded,  one  of  whom  was  taken 
prisoner.  He  appeared  to  be  a lad,  though  it  was  not 
alway.s  easy  to  tell  who  were  boys  and  who  were  old 
m<-ii.*  Having  been  cured  of  his  woundsin  the  hospital 
at  I’ietermarftzbiu'g,  he  was  taken  charge  of  by  one 
<<i  the  magistrates,  3Ir.  Proudfoot,  with  whom  he  lived 
for  x-veral  years.  This  lad  was  very  skilful  in  drawing, 
and  it  was  often  an  amusement  to  call  him  out,  and  get 
liira  t o sliow  how  he  did  it.  He  began  by  simply  placing 
a i;  umber  of  isolated  dots  on  the  slate,  or  whatever  he 
laid  to  drav/  upon,  which  then  resembled  a constella- 
tion of  stars  ; then  after  pausing,  and  carefully  looking 
at  tliese  dots,  he  would  carefully  connect  them  together, 
ur.til  an  animal  grew  u^d  out  of  the  outline,  and  you 
( • luld  tell  at  once  what  it  was,  whether  a horse,  a buffalo, 
or  an  antelope.  He  stated  that  that  was  the  invariable 
m )do  of  drawing,  and  he.  Hr.  Mann,  had  some  reason 
to  believe  that  it  was  so.  A short  time  since,  Mr. 
Trancis  Galton  having  expressed  great  interest  in  the 
matter,  and  a desire  to  have  the  facts  carroborated,  he 
li.ad  written  to  Mr.  Proudfoot  to  ask  if  he  could  send  him 
>•  mu-  drawings,  but  unfortunately  he  found  that  the  poor 
f<  111  tw  died  about  two  years  since  of  consumption.  From 
hi ' acrpiaintauce  with  tliis  man,  he  very  much  doubted  the 
g-  m rally  accepted  notion  of  the  very  low  organisation 
of  the  Bushmen.  Though  small  in  stature,  they  were 
(luiek  in  perception  ; and  though  their  craniology  was 
]<i-euliar,  it  did  not  appear  to  indicate  low  organisation. 
■J’liis  (piestiou  was  a very  difficult  one.  One  of  the 
fiiie.>t  collections  of  skulls  in  the  world  was  that  of  the 
K-»yal  College  of  Sm-geons,  and  some  little  time  since 
111-  iibiaiued  five  characteristic  skulls  of  Zulus,  from  the 
lit  Id  of  Isandldane.  All  those  five  were  of  a very  distinct 
tyiii-,  and  Professor  Flowers  said  a Zulu  skull  might  be 
di.-t.  I'ti  il  anywhere  after  having  seen  them;  yet  one  of 
tlio-i-  Mudls  was,  Avith  one  exception,  the  largest  in  the 
V.  liolo  coll-.-ction,  though  it  belonged  to  a man  who  would 
probably  be  .spoken  of  as  a low  organisation  savage. 
W by  tl.--  Ivafir  and  Negro  races,  with  such  fine  crainal 
di  VI  lopm.'ut,  were  so  backward  in  social  civilisation, 
111-  did  not  undertake  to  say,  but  it  certainly  was  not 
due  to  lowness  of  organisation. 

The  Chairman,  in  propo.sing  a vote  of  thanks  to  Mr. 

( 'u't.  s.'iid  he  could  not  jmetondto  any  knowledge  of  the 
philologi(-al  (piestions  treated,  but  other  gentlemen 
jin-si-nt,  who  were  able  to  judge,  had  spoken  upon 
this  topic.  Hi.s  only  excuse  for  occupying  the 
ch.-iir  w.is  that,  while  at  the  Cape,  ho  took  a great 
inti  rc^t  in  flu-  ethnology  of  the  various  native  races, 
;i:id  th.it  he  was  fortunate  enough  on  his  return  to  be 
.'dill'  to  give  l\Ir.  Cust  some  materials  which  were  of  use 
to  him.  Me  al>o  h.'td  the  idea.sure  of  being  intimately 
acquainted  witli  the  late  Hr.  Bleek,  and  he  need 
hardly  .s.iy  that  hr-  did  all  in  his  power  to  forward  his 
invi  't'.gations,  especially  in  connection  with  the  Bush- 
man l.'inguagc  ; and  he  agreed  with  Hr.  Mann  that  that 
Avas  a mo.st  remark.'ible  tribe,  and  by  no  means  one  of 
the  lowest  in  organi.vition.  It  must  be  interesting  to  the 
8(«,-iety  id  Arts  to  know  that  it  was  owing  to  a former 
rr-^sident.  the  lati;  l*i-incc  Consort,  that  Hr.  Bleek 
was  able  to  go  to  South  Africa  at  all  to  prosecute  his 
rese.irrhes,  and  he  might  add,  that  for  several  years  he 
rvr«-iv(  d aid  from  the  Prince’s  private  pur.se.  While  out 
there,  uuiortunatfd y,  his  untimely  death  put  a stojr  to 
his  studies,  except  so  far  as  they  were  continued  by 
his  sister- in -Law,  l\Uss  Lloyd;  but  he  was  glad  to  hear 
ibat  the  Cape  Covermnent  had  now  filled  up  his  place 


by  the  appointment  of  Mr.  Theophilus  Hahn,  who  was 
highly  recommended  by  Professors  Max  Miiller  and 
Sayce,  and  from  his  linguistic  requirements  and  ex- 
perience in  the  interior,  they  might  look  for  great 
results.  He  was  surprised  to  hear  that  so  much 
remained  to  be  done  in  almost  every  part  of  the  dark 
continent,  especially  amongst  the  Bantu  tribes  of 
Central  Africa  ; but  Mr.  Cust  had  rendered  good  service 
by  classifying  and  putting  into  a condensed  form  all 
that  was  known  about  these  languges,  and  his  paper 
would  serve  as  a sort  of  sketch  for  travellers  and 
missionaries  going  to  Africa.  He  had  very  properly 
reminded  them  of  the  debt  they  owed  to  the  various 
missionary  societies,  without  whose  aid  very  little  of 
what  he  himself  and  other  students  had  accomplished, 
would  have  been  possible. 

The  vote  of  thanks  having  been  passed  unanimously, 

Mr.  Cust,  in  reply,  said  he  hoped  one  good  result  of 
the  paper  would  be  that  Hr.  Koelle  would  aAvake  from 
his  slumber  of  25  years,  and  again  turn  his  attention  to 
the  subject  of  the  African  languages.  If  he  would  take 
up  his  own  book  as  a basis,  and  add  to  it  the  fruits  of 
his  later  experience,  he  would  be  doing  invaluable 
service. 


THIETEENTH  OEDINAEY  MEETING. 

Wednesday,  March  2nd,  1881  ; Frederick  J. 
Bramweel,  F.E.S.,  Chairman  of  the  Council,  in 
the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Appleby,  Herbert,  Humlea,  Littleborough,  Lancashire. 

Attwood,  G-eorge,  F.G.S.,  F.C.S.,  7,  Ulster-place, 
Eegent’s-park,  N.W. 

Hall,  W.  H.,  Weybridge -heath,  Surrey. 

Eattray,  Netlam,  70,  Gloucester-terrace,  Hyde-park,W. 
Eichardson,  Captain  John  Frederick,  Ph.H.,  J.P., 
Houghton-house,  Stoneygate,  Leicester. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society ; — 

Branston,  F.  E,  E.,  23,  St.  S within’ s -lane,  E.C.,  and 
66,  Lillieshall-road,  Aw. 

Hollman,  Charles,  293,  Clapham-road,  S.W’'. 
Greenwood,  A.,  LL.H.,  Flaxfield  College,  Basingstoke. 
MacCallum,  Andrew,  47,  Bedford- gardens,  Kensing 
ton,  W. 

Wilding,  Samuel  P.,  23,  Eood-lane,  E.C. 

The  paper  read  was — 

LIGHTHOUSE  CHAEACTEEISTICS. 

By  Sir  William  Thomson,  D.C.L. 

For  a lighthouse  to  fulfil  the  reason  of  its 
existence,  it  must  not  only  be  seen,  it  must  be 
recognised  when  seen.  Besides  its  hght,  a modern 
lighthouse  generally  contains  also,  for  use  in  such 
thick  or  foggy  weather  that  the  hght  cannot  be 
seen,  a sound-making  appliance,  the  object  of 
which  is  not  only  to  be  heard,  but  when  heard  to 
be  immediately  recognised  to  be  itself  and  nothing 
else.  Mr.  Price  Edwards,  in  his  commuication  to 
the  Society  of  Arts,  of  15th  December  last,  on 
“Signalling  by  means  of  Sound,”  gave  an  interest- 
ing and  clear  description  of  the  chief  practical 
methods  hitherto  in  use  for  this  exceedingly  im- 
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portanfc  addition  to  the  efficiency  of  light-houses; 
and  I shall  have  occasion  to  return  to  the  subject 
of  characteristic  sounds,  in  relation  to  the  several 
methods  which  have  been  adopted  to  give  charac- 
teristic qualities  to  the  light  itself  of  a light-house. 

Setting  aside  colour,  now  generally  admitted  to 
be  indefensible,  as  a distinction  for  lighthouse 
lights,  except  in  the  proper  use  of  it,  which  is  to 
distinguish  different  directions  of  the  light  by 
coloured  sectors  to  mark  rocks  or  other  dangers, 
or  the  safe  limits  of  navigable  channels,  we  find 
all  the  characteristic  qualities  of  lighthouses  to 
come  under  one  or  other  of  the  following  three 
descriptions  : — 

I.  Flashing  lights. 

II.  Fixed  lights. 

III.  Occulting  or  eclipsing  lights. 

The  well-known  name  “ Eevolving  lights”  is 
habitually  limited  to  flashing  lights ; but  it 
is  liable  to  ambiguity,  because  the  same  revolving 
mechanism  is  also  applied  in  many  cases  to  pro- 
duce the  eclipses  of  “ Occulting  or  Eclipsing 
lights.”  The  official  description  of  the  revolving 
light  in  the  “Admiralty  List  of  Lights,”  is  as 
follows  : — 

“ Rev.  Revohdng  Hght,  gradually  increasing  to 
full  effect,  then  decreasing  to  eclq^se.  [At  short 
distances  and  in  clear  weather  a faint  continuous  light 
may  be  observed.]” 

This,  in  fact,  includes  the  description  of  the 
flashing  light  : — 

“i7. — Flashing — showing  flashes  at  short  intervals,  or 
groups  of  flashes  at  regular  intervals.” 

A combination  of  the  fixed  and  flashing  qualities, 
though  comparatively  rare,  constitutes  an  import- 
ant characteristic  light,  described  in  the  Admiralty 
list  as  follow's  : — 

“ F.  and  F/.— Fixed  light  with  addition  of  white  or 
coloured  flashes,  preceded  and  followed  by  a short 
eclipse.” 

Thus  w’e  have  really  very  little  of  complexity  in 
the  fundamental  classification  into  the  three 
descriptions  of  Flashing,  Fixed,  and  Occulting. 

In  the  flashing  light,  the  light  is  visible  for  only  a 
short  time— a fraction  of  a second,  or  from  that  to 
five  or  six  seconds — and  then  disappears  ; and,  for  a 
much  longer  time  than  the  duration  of  the  flash, 
it  remains  invisible,  until  it  again  flashes  out  as 
before.  In  the  fixed  light  there  is  no  distinguish- 
ing characteristic  whatever,  but  merely  a light 
seen  shining  continuously  and  uniformly.  The 
occulting  light  is  visible  during  the  greater  part 
of  its  time  like  a fixed  light,  shining  continuously 
and  uniformly.  Characteristic  distinction  is  given 
by  a short  eclipse,  or  by  a very  rapid  group  of  two 
or  three  short  eclipses,  or  of  short  and  longer 
eclipses  recurring  at  regular  periods,  “flashes  of 
darkness,”  as  they  have  been  called,  cutting  out, 
as  it  were,  from  the  light  its  mark,  by  which  it 
may  be  distinguished  and  recognised  to  be  itself 
and  nothing  else,  in  the  very  short  time  (from  half- 
second  at  the  least,  to  seven  seconds  at  the  most) 
occupied  by  the  group  of  eclipses. 

I.— Flashing  Lights. 

Six  years  ago,  in  every  flashing  light  there 
was  just  one  flash  in  the  period,  and  thus  the 
length  of  the  period  w'as  the  sole  distinction 


between  one  flashing  light  and  another.  Thus,  in 
the  “Admiralty  List  of  Lights  for  the  British 
Islands,”  for  1875,  we  find  about  100  flashing  lights 
of  different  periods,  from  the  four-seconds’  period  of 
Ardrossan  Breakwater  light  to  the  two-minutes, 
period  of  the  upper  light  of  Lundy  Island,  of  the 
South  Stack,  Holyhead,  and  of  one  of  the  lights  on 
Slyne  Head,  off  the  west  coast  of  Ireland ; and  the 
distinction  of  each  one  of  these  100  lights  was 
solely  its  period  as  a simple  flashing  light,  except 
in  cases  in  which  the  objectionable  distinction  by 
colour  was  put  in  requisition.  When  it  was  deter- 
mined to  choose  periods  the  same,  or  nearly  the 
same,  for  neighbouring  lights,  it  was  found  neces- 
sary to  add  distinction  by  colour,  objectionable  as 
this  is  if  not  enforced  by  necessity.  Thus,  for 
for  example,  the  Gull  Stream  lightship,  in  the 
fairway  between  the  Goodwin  Sands  and  the 
Kentish  coast,  is  a revolving  light  of  twenty 
seconds  period,  while  the  East  Goodwin  lightship, 
about  six  miles  from  it,  is  a revolving  light  of 
fifiteen  seconds  period.  Without  greater  accuracy 
than  is  generally  to  be  found  in  the  time-keeping  of 
flashing  lights,  even  on  shore,  the  distinction  between 
fifteen  and  twenty  seconds  could  scarely  be  relied 
upon,  as  given  by  the  mechanism  ; and  even  if 
given  trustworily  by  the  mechanism,  the  distinc- 
tion could  only  be  discovered  by  the  sailor  with 
certainty  by  the  aid  of  a chronometer.  To  give  a 
sufficient  distinction  between  these  two  lights, 
therefore,  it  was  found  necessary  to  use  colour; 
the  East  Goodwin  was  made  green,  the  Gull  Stream 
white.  Again,  the  St.  Agnes  light,  Scilly,  and 
the  light  on  the  Wolf  Eock,  two  far  outlying 
lights,  about  twenty  miles  asunder,  are  each  of 
them  of  half  a minute  period  from  flash  to  flash, 
and  the  sole  distinction  between  them  is,  that  the 
flashes  of  the  Wolf  light  are  alternately  white 
and  red,  while  those  of  the  St.  Agnes’  light  are 
all  white. 

The  insufficiency  of  the  distinction  of  flashing 
lights,  merely  by  length  of  period,  had  come  to  be 
felt  so  strongly,  that  a very  important  fresh  dis- 
tinction was  introduced  in  1875,  in  the  lightship 
then  first  placed  on  the  Eoyal  Sovereign  shoal ; 
the  Group  Flashing  Light  of  Mr.  Hopkinson,  in 
which,  instead  of  just  one  flash  in  the  period, 
there  are,  in  the  case  of  the  Eoyal  Sovereign 
light,  three  flashes  in  the  period,  or,  as  may  be  in 
other  cases,  two  flashes,  or  four  flashes,  the  in- 
terval between  the  successive  flashes  of  the  group 
being  much  shorter  than  the  interval  from  group 
to  group  in  the  whole  period.  In  two  cases  in  the 
English  Channel,  the  North  Sand  Head  and  the 
Casquets,  the  new  triple  flashing  light  was  intro- 
duced, to  replace,  by  a group  of  three  flashes  in  rapid 
succession,  three  separate  lights  which  had  been 
the  characteristic  arrangement  previously;  three 
fixed  lights  in  the  case  of  the  North  Sand  Head, 
and  three  simple  flashing  lights  in  the  case  of  the 
Casquets. 

Mr.  Preece  has  imprudently  pointed  out  that 
Mr.  Hopkinson’ s triple  flashing  light  is  the 
letter  S of  the  Morse- Colomb  flashing  alphabet. 
Sailors,  we  may  hope,  are  happily  ignorant  of 
this  truth.  The  proverbial  captain  of  the  collier 
does  not  read  the  Journal  of  the  Society  of  Arts, 
or  he  would  be  calling  out  to  his  cliief  officer 
— “ Bill,  was  that  a S,  or  a I,  or  a H,  or  a 
E.  ? ” Bill,  if  he  was  well  up  in  dramatic  litera- 
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ture,  would  reply,  “ Captain,  them  is  things  as  no 
fellow  can  understand.”  I must  say,  however, 
that  I agree  with  Mr.  Preece,  and  think  that, 
while  many  may  find  memory  aided,  none  can 
be  embarrassed,  by  an  official  statement  of  the 
Zklorse  letter  corresponding  to  any  group  of  flashes 
or  eclipses  that  may  be  chosen  as  the  characteristic 
for  any  particular  light.  This,  however,  is  a 
matter*  of  comparatively  small  moment  at  present. 
Tin-  great  thing  is  to  find  how  lights  may  be  most 
surely  and  inexpensively  rendered  distinctive,  so 
that  no  sailor,  educated  or  uneducated,  highly 
intelligent  or  only  intelligent  enough  to  sail  a 
collier  through  gales,  and  snowstorms,  and  fogs,  all 
winter,  between  Newcastle  and  Plymouth,  may 
know  each  light  as  soon  as  he  sees  it,  without 
doubt  or  hesitation. 

This  object  is  fully  attained  by  the  triple  flash- 
ing light,  if  quick  enough.  The  triple  flashing  j 
light  of  the  Casquets,  and  of  Bull  Point  (Bristol 
Channel),  which  are  the  quickest  of  the  kind 
hitherto  made,  complete  their  three  flashes  in 
twelve  seconds,  after  which  there  is  an  interval 
of  eighteen  seconds  of  darkness.  These  are,  no 
doubt,  very  admirable  and  thoroughly  distinctive 
lights ; but  it  would  be  very  much  better  if  they 
were  made  three  times  as  fast,  which,  with  the 
existing  machinery,  could,  I believe,  be  easily 
done.  If  this  were  done,  they  would  show  their 
flashes  each  in  two  thirds  of  a second,  and  with 
only  a second  of  time  between.  Thus,  the  three 
flashes  completed  in  four  seconds,  would  be  in- 
stantly recognised  as  a group  of  three,  Avithout 
the  necessity  of  any  counting  either  of  flashes  or 
of  numbers  of  seconds  of  time  in  the  intervals 
between  the  flashes ; and,  instead  of  having  to 
wait  in  darkness  for  eighteen  seconds  the  sailor 
would  only  have  to  wait  six  seconds,  for  a repeti- 
tion of  the  triple  flash. 

The  Royal  Sovereign,  the  Seven  Stones,  the  Newarp 
(near  Yarmouth,  on  the  east  coast),  and  the  SaJtees 
(off  the  south  coast  of  Ireland),  all  lightships,  sup- 
plied within  the  last  few  years  with  the  Triple  Flash- 
ing Light,  are,  each  of  them,  of  one  minute  period, 
of  which  there  is  thirty-six  seconds  of  darkness, 
and  twenty- four  seconds  of  flashing.  These  lights 
are  all  too  slow  to  do  full  advantage  to  the 
Triple-flash  system.  "When  one  of  them  is  first 
seen,  it  is  very  apt  to  be  confounded  with  an 
ordinary  “revolving  light;”  that  is,  a single- 
flash flashing  light.  Even  somewhat  careful 
watching — at  all  events  if  the  weather,  or  the 
distance  from  the  light,  be  such  as  to  leave  any 
room  for  doubt — does  not  always  immediately 
resolve  the  doubt.  A sixfold  quickening  of  each 
of  these  lights  would  greatly  enhance  its  dis- 
tinctive quality,  and  would  make  it  really  fulfil 
the  condition  pointed  out  by  the  Elder  Brethren 
f)f  the  Trinity-house,  as  the  object  to  be  aimed  at 
in  overj’ modern  lighthouse,  “That  he  that  runs 
may  read.” 

The  satisfactory  distinctions  of  Group-Flashing 
lights  are  exhausted  in  the  groups  of  two  or  three 
or  four  flashes  : because,  to  count  five  or  six,  or 
more,  would  be  embarrassing,  and  liable  to  mis- 
take at  sea.  It  has  been  proposed  to  obtain 
ftiHher  distinction,  by  using  groups  of  longer  and 
shorter  flashes,  as  in  Captain  Colomb’s  Flashing 
Telegraph,  now  in  general  use,  and  very 
thoroughly  appreciated  both  in  the  Navy  and  in 


the  Army ; but  there  are  optical  difficulties  in  the- 
way  of  making,  with  satisfactory  economy,  groups- 
of  long  and  short  flashes,  separated  by  short 
intervals  of  darkness  in  the  group,  and  compara- 
tively long  intervals  of  darkness  between  successive 
groups ; and  considering  how  very  much  more 
useful  and  satisfactory  at  sea  is  a light-house 
showing  long  light  Avith  short  intervals  of  dark- 
ness, than  even  the  quickest  of  flashing  lights,  it 
does  not  seem  desirable  to  push  the  distinctions  of 
flashing  lights  further  than  the  double,  triple,  and 
quadruple  groups.  The  periods  for  these  lights, 
which  seem  best  adapted  for  practical  purposes, 
all  things  considered,  but  most  particularly  their 
value  to  the  sailor,  are  as  follows  : — 


Xuinber  of  flasbes 
in  period. 

Duration  of  ■ 
each  flash. 

Duration  of  ■ 
group.  1 

AVhole  period.. 

One 

X sec.  ! 

X sec. 

2 sec. 

One 

JL 

i 

4 ,, 

One 

2 > ? 

1 ,, 

2 5 > 

1 ,, 

8 ,, 

Two  

2 ,, 

6 ,, 

Two  

2 ? ? 

1 ,, 

4 ,, 

12  ,, 

Three 

i 

3i  ,, 

9 ,, 

F our  

2 5 1 

2i„ 

8 „ 

4 

It  may  be  objected  to  the  suggestions  of  the 
preceding  table,  that  the  quarter-second  flashes  are 
too  short  to  be  perceived  with  the  same  certainty 
as  flashes  of  five  or  six  seconds  duration . Experiment 
alone  can  answer  decisively  the  question  whether, 
with  equal  maximum  brilliancy  in  each  flash,  a flash 
of  quarter-second  duration  recurring  every  two 
seconds,  or  one  of  half-second  recurring  every  four 
seconds,  or  one  of  one  second  recurring  every  eight 
seconds,  is  the  most  easily  to  be  seen  at  a great  dis- 
tance, or  in  hazy  weather.  From  physiological  ex- 
periments already  made,  it  has  been  concluded  that 
one-tenth  of  a second  is  a long  enough  time  to  fully 
excite thesensibilityandperceptivepowerof  the  eye, 
and  it  seems  probable  that  rapidity  of  recurrence  of 
the  contrasts  between  light  and  darkness  will  give  a 
positive  advantage  to  the  quicker  flash,  in  respect 
to  perceptibility,  even  when  the  observer  knows  in 
what  direction  to  look  for  the  light ; and  when  he 
does  not  know  exactly  in  what  direction  to  look, 
which  is  the  practical  case  of  a sailor  at  sea  trying 
to  pick  up  a light,  shortness  of  the  time  of  invisi- 
bihty  is  of  supreme  importance.  All  things  con- 
sidered, it  seems  most  probable  that  the  quarter- 
second  flash  recurring  every  two  seconds,  will  be 
very  much  more  easily  and  surely  picked  up  practi- 
cally at  sea  than  a flash  of  one  second  recurring 
every  eight  seconds. 

Before  passing  from  this  subject  of  flashing 
lights,  I may  be  allowed  to  say  that  I first  received 
my  impression  of  the  vital  importance  of  quickness 
in  a light  from  a veiy  practical  man,  the  man  who, 
in  1866,  showed  us  Avithin  a quarter  of  a mile,  in 
mid- ocean,  where  to  find  the  cable  which  had 
been  laid  and  lost  in  1865,  Captain  Moriarty,  E.N. 
I Avell  remember  when,  on  one  occasion,  either  in 
1858  or  1865,  I do  not  know  which,  in  making  the 
Irish  coast  in  dirty  weather  he  said : — 

“ Those  lighthouses  should  flash  out  their  characters 
hke  your  electric  signals ; every  lighthouse  should  flash, 
and  flash,  and  flash,  many  times  in  a minute,  shoAving 
you  which  lighthouse  it  is  every  time.  That  long 
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minute  of  the  revolving  light  has  often  seemed  to  me 
like  an  age,  when  I have  been  anxious  to  make  out 
where  we  were  in  a gale  of  wind  and  rain.” 

II. — Fixed  Lights. 

Of  the  623  lights  numbered  in  the  “ Admiralty 
List  of  Lights  for  the  British  Islands  for  1881,”  490 
are  fixed,  112  are  flashing,  and  21  are  occulting 
(or  “ eclipsing,”  or  “ intermittent  ”);  and  similar 
proportions  are  to  be  found  in  the  official  list  of 
lights  for  other  j)arts  of  the  world.  Thus  it 
appears  that  fixed  lights  constitute  the  great 
majority.  The  fixed  light  has  a great  advantage 
in  respect  to  practical  usefulness  over  the  flashing 
light,  in  being  always  visible.  The  superior  bril- 
liancy produced  by  optical  condensation  of  the 
revolving  light  is,  in  some  respects,  dearly 
bought  economy,  when  the  great  diminution 
of  usefulness  to  the  sailor,  in  its  comparatively 
long  periods  of  darkness,  is  taken  into  account. 
Theorists  who  praise  the  revolving  light  unquali- 
fiedly for  its  superior  penetrative  power,  seem  to 
forget  the  counterpart  in  optics  to  the  great  prin- 
ciple in  dynamics — that  what  is  gained  in  power 
is  lost  in  speed  : in  flashing  lights,  what  is  gained 
in  brilliancy  is  lost  in  time  of  visibility.  The  pain- 
fully anxious  scanning  of  the  horizon  for  a one- 
minute  flashing  light,  is  known  to  every  one  who 
has  ever  had  occasion  to  look  for  one  in  practical 
navigation ; and  the  comparative  ease  of  picking 
up  a fixed  light,  and  keeping  sight  of  it  when  it  is 
found,  in  difficult  circumstances,  is  thoroughly 
appreciated  at  sea  by  sailors.  Still,  if  the  revolving 
light  can  be  seen  at  all,  whatever  be  the  difficulty 
in  picking  it  up,  and  whatever  the  annoyance 
of  losing  sight  of  it  and  having  to  pick  it 
up  again,  it  has  fulfilled  the  object  of  a light- 
house. All  are  agreed  in  the  maxim  that 
“the  grand  requisite  of  all  sea  lights  is  pene- 
trative pow’er;”  and  if  the  fixed  light  cannot 
be  seen  at  a distance,  or  in  weather  in  which  the 
revohfing  light  is  seen,  the  fixed  light  has  failed, 
and  the  revolving  light  has  done  its  work  for  the 
occasion.  It  depends  very  much  on  the  special 
circumstances  whether  the  same  quantity  of  light, 
given  out  uniformly  as  a fixed  light,  or  con- 
densed and  given  out  in  flashes,  with  comparatively 
long  intervals  of  darkness,  as  in  the  revolving 
light,  is  better  in  respect  to  being  seen.  In  stormy 
or  variable  weather, with  heavy  showers  of  rain  or 
snow,  the  fixed  light  is  much  safer  than  a one- 
minute  revolving  light  of  much  greater  absolute 
brilliancy,  as  several  successive  flashes  of  the  re- 
volving light  maybe  lost  through  passing  showers, 
while  the  fixed  light  loses  no  chance  of  being  seen 
in  intervals  bet^veen  the  sho^vers.  On  the  other 
hand,  in  hazy  or  foggy  weather  of  tolerably  steady 
character,  a revolving  light  can  be  seen  efficiently 
at  a greater  distance  than  the  same  absolute 
quantity  of  light,  given  out  uniformly  as  a fixed 
light. 

In  the  question  of  economy,  the  great  first  cost 
of  the  optical  apparatus,  special  to  the  revolving 
light,  must  be  set  against  the  greater  consumption 
of  oil,  or  gas,  or  fuel,  to  obtain  in  a fixed  light, 
whether  it  be  an  oil  or  gas  lamp,  or  an  electric  light, 
the  same  brilliancy.  In  many  cases,  indeed,  the 
interest  of  the  money  spent  on  prisms,  and  lenses, 
and  mechanism  in  the  revolving  light,  and  in  some 
of  the  most  beautiful  and  perfect  of  the  appliances 


for  the  azimuthal  condensation  of  fixed  lights, 
would  supply  the  oil  required  to  give  the  same,  or 
nearly  the  same,  brilliancy  all  round  the  horizon. 
These  circumstances  are,  of  course,  all  to  be  taken 
into  account  by  the  proper  authorities  in  respect 
to  every  project  for  a new  lighthouse.  But  we 
have  actually  at  present  the  great  fact  of  490  fixed 
lights  on  the  coasts  of  the  British  Islands ; and 
when  it  is  considered  desirable  or  necessary  to 
give  more  brilliancy  to  any  of  them,  this  certainly 
is  not  to  be  done  by  converting  it  into  a flashing^ 
light,  but  by  making  it  a more  powerful  oil  or  gas 
light,  or  converting  it  into  an  electric  light. 
Indeed,  after  Mr.  Douglas’s  communication  of 
two  years  ago  (March  25th,  1879)  to  the  Insti- 
tution of  Civil  Engineers,  on  “The  Electric  Light 
Applied  to  Lighthouse  Illumination,”  and  the  dis- 
cussion which  followed  upon  it,  and  considering 
the  great  progress  which  has  been  made  since  that 
time  in  lighting  by  electricity,  we  can  scarcely 
doubt  that,  in  the  course  of  a few  years,  nothing 
but  the  electric  light  will  be  thought  of  for  any 
new  lighthouse  of  great  importance. 

The  great  defect  of  fixed  lights  at  present  is  the- 
want  of  characteristic  quality  by  which  the  sailor, 
when  he  sees  a light  which  really  is  a lighthouse 
light,  may  immediately  feel  sure  that  it  is  so,  and 
not  a steamer’s  mast-head  light,  nor  a trawler’s 
or  fishing-boat’s  light,  nor  a light  on  shore  other 
than  a lighthouse  light ; and  that  knowing  it  to 
be  a lighthouse,  he  may  know  exactly  which  of 
two  or  more  possible  lighthouses  it  is.  The  need 
for  thorough-going  remedial  measures  to  remove- 
this  defect  has  been  more  and  more  felt  of  late 
years,  and  is  now  very  generally  admitted.  Unless 
a second  light  is  to  be  added,  or  the  generally 
objectionable  expedient  of  colour  for  distinction  is 
in  any  particular  case  to  be  admitted,  the  only 
systematic  means  of  giving  characteristic  quality  ta 
a fixed  light  is  by  means  of  occultations  or  eclipses ; 
and  hence  the  origin  of  the  “Occulting”  or 
“ Eclipsing  light.”  We  may  accordingly  look 
forward  to  all,  or  nearly  all,  the  important  fixed 
lights  of  our  coast  being,  without  any  very  long 
delay,  converted  into  lights  of  this  class.  It  is 
satisfactory  to  find  that  during  the  last  year  the 
elder  brethren  of  the  Trinity-house  converted  one 
most  important  light,  that  of  the  North  Foreland, 
and  another  very  important  one,  the  light  on  the 
west  end  of  Plymouth  Breakwater,  into  eclipsing 
lights,  and  that  a similar  improvement  has  been 
promised  for  five  more  of  the  fixed  lights  under 
their  charge  (Mucking,  Lowestoft,  Chatham, 
Flatholm,  and  Evan)  within  the  official  year 
1880-1. 

III.— OccuLTixG  OR  Eclipsing  Lights. 

The  21  eclipsing  lights  at  present  existing  in 
the  British  Islands  are  described  in  the  Admiralty 
list  of  lights.  (See  next  page.) 

To  these  is  to  be  added  the  Cardross  light  on 
the  Clyde,  at  present  a red  light,  but  which,  before 
the  end  of  next  month,  is  to  be  converted  into  a 
white  eclipsing  light  of  the  same  character  as  the 
Craigmore  light  in  Eothesay  Bay,  long- short-long- 
short.  It  was  judged  by  the  trustees  of  the 
Clyde  Navigation,  under  whose  charge  this  light 
is,  that  the  long-short-long-short  would  be 
thoroughly  free  from  liability  to  be  mistaken  for 
the  occulting  light  (short-short)  off  Garvel  Point, 
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OcccxirN-a  Lights  of  the  Beitish  Iseaah)S,  1881. 


No.  Name.  Place.  I Period.  Eemaeks. 


I’hTTiouth  On  W.  end  of  breakwater i H alf-minnte, 


C> 

315 


HIT 

.'VII 

373 

-ns 

•n-2 

-i.n 

.512 
621 
-534! 
5-1 2 A 
655 

GC2 


566 

€00 


N'irth  Foreland  | On  head  

^ ^ „ f i 430  Yards  from  the  extremity  of  ? 

PvU  Stoer  South  ear  of  Pvu  Stoer  

T • , T>  TT  1 » Highest  part  of  Bernera  Island,  I 

Ilebndes,  Barra  Head  j | p^^^t  of  the  Hebrides.  1 

■ ..  ' 1 End  of  pior,  Bogany  point,  Bute  ) 

Cnugmorc,  Firth  of  Qyde  j island  ...... .7. 1 


Greenock  

Troon  H:irbour  

Gallmvay  Mull  

Bibble  P.iver  | 

Lynus  

St.  Tudwall  

t Bristol  Channel  j 

'(  Burnham  1 

Cork  Harbour  

Mine  Head  

■\VickloAv  

North  Bull,  Dublin  Bay  ... 

Dundrum  Bay 

Belfast  Eav ^ 


Ratlilin , 


Loop  Head 


Garrel  point  

Inner  end  of  pier 

S.E.  extreme 

S.E.  of  Stanner  point,  N.  side  of  1 

I entrance  ..../ 

I On  the  point 

i TTest  Island  

I E.  side  of  entrance  of  Parret  I 

Eiver  I 

j Boche  point,  E.  side  of  entrance... 

! On  the  head  

End  of  North  Bull  wall 

I St.  John’s  point  

On  elbow  of  Hollywood  bank  in  1 

8 feet  water | 

Altacarry  head,  N.E.  point  of  1 

island I 

500  yards,  E.  by  S.,  from  ex-l 
tremitv  of  head  J 


3 minutes, 
f i jj 
3 

11  seconds. 


1 minute. 


10  seconds. 
10 

4 minutes. 

20  seconds. 
1 minute. 

13  seconds. 

14 

1 minute. 
12  seconds. 

1 minute. 
24  seconds. 


The  light  suddenly  disappears  for  3 seconds 
everj-  half -minute. 

The  light  suddenly  disappears  for  5 seconds 
evci’y  half-miuute. 

Visible  2^  minutes,  eclipsed  J minute. 

1 M V 2 M 

V 2i  „ „ i „ 

Five  seconds  of  light,  followed  by  four 
eclipses,  long-shdrt-long-short. 

Light  for  four  seconds.  Avith  two  short 
eclipses  in  the  next  four  seconds. 
Visible  40  seconds,  eclipsed  20  seconds. 


30 

3|  minutes, 

8 seconds, 
8 


15 

^ minute. 
2 seconds. 


White  with  Pied  Sectors,  Alsible  3-^ minutes, 
eclipsed  J minute. 

,,  15  seconds,  ,,  5 second. 

M 50  „ „ 10  ,. 

„ 10  „ „ 3 

M 10  „ „ 4 

M 45  ,,  ,,  15  „ 

Eight  seconds  of  light,  followed  by  two 
short  and  one  longer  eclipse. 

White  with  Pied  Sector,  A isible  50  seconds, 
eclipsed  10  seconds. 

M 20  „ „ 4 „ 


three  miles  from  it,  and  would,  in  tlie  circum- 
stances, give  it  a more  telling  characteristic  quality 
tlian  a single  eclipse  in  the  period  or  than  any 
group  of  three  eclipses. 

It  will  be  seen,  from  the  preceding  table  of 
occulting  lights  that,  with  the  exception  of 
Ilolywood  Bank  light,  Belfast  Lough,  and  Garvel 
I’oint,  and  Cardross  lights,  all  on  the  Clyde, 
the  distinction  in  each  case  is  only  a single 
eclipse  in  the  period,  and  that  except  in  nine  of 
them,  the  period  is  one  minute  or  upwards,  but  in 
all,  exce]»t  five,  the  duration  of  the  eclipse  is  less 
than  half  a minute.  In  all  the  more  recent  eclips- 
ing lights  the  period  is  half  a minute  or  less,  and 
the  duration  of  the  eclipse  is  at  most  five  seconds. 
The  tendency  undoubtedly  is  to  quicken  the  action 
.still  farther,  following  the  example  of  the  old 
Point  Lynus  light,  with  its  eight  seconds  of  visi- 
liility  and  two  seconds  of  eclipse. 

The  necessity  for  a very  short  period  is  not  so 
urgent  in  the  case  of  eclipsing  lights  as  it  is  in  the 
case  of  flashing  lights.  A long  period  in  the  case 
of  a flasliing  light  means  a long  period  of  darkness, 
throughout  which  the  light  is  lost  sight  of.  The 
ineonvenience  of  a long  period  in  an  eclipsing 
light  is  merely  the  length  of  time  during  which  the 
sailor  may  have  to  wait  to  know  which  light  it  is ; 
he  never  loses  sight  of  the  light  except  for  the  two 
or  three  seconds’  duration  of  one  of  the  eclipses. 
But  quickness  of  each  group  is  just  as  important 
to  allow  ready  and  sure  identification  of  its  charac- 
ter as  is  the  quickness  of  a group  of  flashes  in  the 
group-flashing  lights,  of  which  I have  already 
spoken. 

The  important  que.stion  is  now  to  be  met — How 
may  ecli])ses  be  best  arranged  to  give  the 
requisite  number  of  characteristic  distinctions,  for 
the  large  number  of  fixed  lights  on  our  coasts 
which  need  distinction,  with  as  little  as  may  be  of 
interference  with  the  valuable  quality  of  fixity  ? 
The  answer,  I believe,  is  by  groups  of  eclipses 


described  as  follows  : — First— one,  two,  three, 
or  four  very  short  eclipses,  say  of  not  more 
than  one  second  each,  separated  by  equal 
intervals  of  light  in  the  gronp,  and  the  groups  of 
eclipses  foUoiving  one  another  after  intervals  of 
not  less  than  eight  seconds  of  undisturbed  bright 
light ; next  groups  of  two  or  of  three  short  and 
long  eclipses,  the  short  eclipse  one  second,  the 
long  eclipse  three  seconds,  the  interval  of  light 
between  the  eclipses  of  a group  one  second, 
and  the  interval  of  undistnrbed  light  between 
the  groups  of  eclipses  not  less  than  eight  seconds. 
I fixed  upon  the  time  one  second  because, 
after  many  trials  of  mechanisms  to  produce  the 
eclipses,  I found  that  I could  produce  all  the 
groups  of  eclipses  at  the  rate  corresponding  to 
i one  second  for  the  short  eclipse  by  a simple  and 
inexpensive  machine  applicable  to  any  light- 
house, large  or  small,  and  of  any  variety  of  optical 
arrangement,  whether  merely  with  condensation 
to  the  horizon,  or  with  the  additional  appliances 
required  to  condense  into  a particular  azimuth. 

A machine  fulfilling  these  conditions  is  now  at 
work  in  the  college  tower  of  the  Fniversity 
of  Glasgow,  ]Derforming  the  short-long- short  of 
’ the  following  table  for  four  hours  every  evening, 
i It  has  been  doing  this  for  a month,  and  shows  no 
I signs  of  wear.  Indeed,  there  is  no  part  of  the 
! machine  which  is  liable  to  wear  in  the  conrse  of 
j years’  regular  service  in  a lighthouse.  I refer  to  this 
machine  at  present,  because  it  has  been  supposed 
i that  the  plan  of  mechanism  used  in  the  Holywood 
! Bauk  light,  and  Garvel  Point,  Craigmore,  and 
j Cardross  lights,  that  is,  a mechanism  producing 
[ eclipses  by  revolving  screens,  and  therefore  applic- 
I able  only  to  lights  without  azimuthal  condensation, 

I is  the  only  mechanism  which  can  practically  pro- 
I duoe  the  groups  of  eclipses  at  the  speed  necessai^ 

I to  carry  out  this  method  of  giving  characteristic 
[ qualities  to  fixed  lights. 

j My  proposal  for  giving  character  to  fixed  lights, 
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is  at  present  definitely  limited  to  the  ten  varieties 
showm  in  the  following  table.  The  short  eclipse 
being  one  second,  the  long,  three  seconds,  in  every 
case,  except  the  last;  in  the  last  case,  the  short 
eclipse  is  a half-second,  and  the  long  eclipse,  three 
half-seconds : — 


Number  of 
eclipses  in  each 
group. 

Description  of  the  eclipse. 

Time  from  be- 
ginning' to  end 
of  each  gi’oup 
of  eclipses. 

Period  of  time 
from  beginning 
of  one  group  to 
beginning  of 
the  next. 

One 

Long. 

3 seconds 

12  seconds 

One 

Short. 

1 ,, 

10  „ 

Two 

Short-short. 

3 ,, 

12  ,, 

Two 

bhort-long. 

5 ,, 

15  ,, 

Two 

Long-short. 

5 „ 

15  „ 

Three 

Short-short-short. 

0 

15  ,, 

Three 

Short  - short  -long. 

7 „ 

20  „ 

Three 

Short-long-short. 

7 ,, 

20  „ 

Three 

Long  - short  - short . 

7 ,, 

20  „ 

Four* 

Long  - short  - long  - short . 

11  „ 

20  ,, 

It  is  obvious  this  plan  may  be  understood 
mediately  by  any  person  learned  or  unlearned 
reading  the  description,  or  being  told  it  by  word 
of  mouth,  and  that  no  knowledge  of  the  Morse 
letters  corresponding  to  the  several  groups  of 
eclipses  is  needed.  Indeed,  if  Mr.  Preece  and 
others  had  not  let  out  the  secret,  I might  have 
brought  forward  this  proposal  without  any 
acknowledgment  of  indebtedness  to  Morse  or  to 
Captain  Colomb,  had  I been  disposed  to  omit  to 
give  credit  where  credit  is  due  for  very  brilliant 
and  valuable  inventions,  and  had  I thought  only 
of  the  very  best  way  of  putting  forward  my  little 
suggestion  in  the  manner  most  likely  to  promote 
its  early  adoption  by  the  lighthouse  authorities. 

I have  only  to  add,  in  conclusion,  that  the  highly 
important  suggestion  of  Sir  Richard  CoUinson,  to 
use  a high  and  a low  note  in  direct  contrast,  to 
give  characteristic  sounds  for  lighthouses,  may  be 
worked  out  systematically  in  a very  convenient 
manner  by  using  the  combinations  of  the  preced- 
ing table ; with  a high  note  instead  of  the  short 
eclipse,  and  a low  note  instead  of  the  long 
eclipse ; the  low  note  of  the  same  duration  as  the 
high  note;  the  interval  between  the  notes  of  each 
group  about  the  same  as  the  time  of  each  blast;  and 
the  interval  of  silence  between  the  group  of  blasts 
much  longer  than  the  whole  time  of  each  group. 
When  the  fog-syren  is  used,  there  is  no  difficulty  in 
making  the  blasts  as  short  as  we  please,  and  they 
certainly  ought  not  to  be  longer  than  a half-second 
or  three-quarters  of  a second.  Quickness  is  here,  as 
in  many  othpr  nautical  matters,  of  vital  importance. 
Let  anyone  try  for  himself,  sounding  a high  and  a 
low  note  in  rapid  succession,  or  two  high  notes 
and  a low,  or  any  other  of  the  combinations  of  the 
preceding  table,  and  he  cannot  fail  to  be  con- 
vinced there  is  in  each  case  a characteristic  sound, 
which  needs  no  musical  ear  for  its  appreciation,  and 
which  cannot  be  misunderstood  by  anyone  who  has 
heard  it,  or  has  read  it  as  the  description  of  the  sound 


• This  characteristic  is  very  easily  read,  and  may  be  used  with 
advantage  in  cases  in  which  there  is  no  practical  difficulty  in 
obtaining  speeds  corresponding  to  the  times  half-second  and  three 
half-seconds  for  the  short  and  long  eclipses. 


of  such  and  such  a lighthouse,  or  has  been  told  of  it 
by  word  of  mouth.  The  distinction  between  long 
and  short  blasts,  as  Mr.  Price  Edwards  pointed  out 
in  his  communication  to  the  Society  of  Arts,  already 
referred  to,  has  not  proved  satisfactory  in  experi- 
ence, and  I believe  this  will  generally  be  admitted 
to  be  the  case  by  those  who  have  experience  of  the 
working  of  the  Morse  system  of  long  and  short 
blasts  of  the  steam- whistle  or  syren  at  sea.  There 
is  an  uncertainty  as  to  the  instant  when  the  sound 
ceases,  prolonged  as  it  often  is  by  echoes,  and  in 
the  case  of  the  steam- whistle,  an  uncertainty  also 
as  to  when  it  begins,  which  is  very  distressing  to 
anyone  trying  to  understand  Morse-signals  by 
long  and  short  sounds.  But  corresponding  signals 
by  very  short  high  and  low  notes  following  one 
another  very  quickly,  with  ample  times  of  silence 
between  the  groups  of  sounds,  are  exceedingly 
clear,  and  may  easily  be  distinguished,  even  when 
the  sounds  are  barely  audible. 


DISCUSSION. 

Dr.  Tyndall,  F.R.S.,  said  there  could  be  no  doubt  of 
the  importance  of  the  subject  of  the  paper,  to  which  he 
had  listened  with  much  pleasure,  or  of  its  growing  im- 
portance, because  the  greater  the  number  of  lights  there 
were,  the  greater  was  the  liability  to  confusion  between 
them.  It  was,  therefore,  a matter  of  growing  necessity 
.to  be  able  to  distinguish  between  lighthouses  from  other 
Lights  afloat  and  ashore.  It  might  be  imagined  by  any 
one  who  had  been  nearto  alighthoiise,  especially  if  lighted 
with  the  electric  light,  that  it  cmdd  not  possibly  be  mis- 
taken for  a floating  light  at  a masthead  ; but  he  could 
assiu'e  them  it  was  not  only  a possible,  but  an  actual 
mistake  ; a candle  in  a lantern,  placed  in  a certain 
position,  was  not  to  be  distinguished  by  the  sharpest 
eye  from  a distant  electric  light.  Hence  the  necessity 
for  the  distinctiveness  on  which  Sir  William  Thomson 
insisted.  He  (Dr.  Tyndall)  should  himself  lean  to  his 
view  as  to  the  utility  of  quickening  the  flashes,  so  as  to 
bring  them  within  the  range  of  consciousness,  and  to 
present  them  without  the  labour  of  counting,  or,  at  any 
rate,  of  looking  at  a watch.  The  Elder  Brethren  were  by 
no  means  oblivious  of  the  necessity  for  distinctiveness, 
and  the  beautiful  apparatus  devised  by  Dr.  Hopkinson, 
for  a triple  or  other  flashing  light — for  he  was  not 
limited  to  the  triple  flash — and  constructed  in  the  work- 
shops of  Messrs.  Chance,  was  obtained  with  the  view  of 
securing  this  object ; and  in  a paper  read  by  Mr. 
Douglass  before  the  Institute  of  Civil  Engineers,  an 
elaborate  scheme  of  signals  was  brought  forward.  He 
had  been  much  interested  in  the  experiments,  which 
showed  how  easily  gas  lent  itself  to  such  purposes  ; and 
he  might  remark,  that  on  the  South  Coast  of  Ireland 
there  was  a first-class  lighthouse  illuminated  by  gas. 
There  a light  of  300  jets  of  gas  could  be  almost 
quenched  and  raised  again  in  an  instant  by  the  simplest 
arrangement.  With  regard  to  the  siren  and  sound  signals 
generally,  he  might  say  that,  at  the  present  moment,  the 
Elder  Brethren  were  engaged  in  investigations.  Sir 
Richard  CoUinson’ s proposal  to  use  high  and  low-pitched 
notes  in  combination  was  of  great  value,  and  this  would 
render  the  siren  stations  as  distinct  as  he  hoped  the 
Lighthouses  soon  would  be.  There  was,  therefore,  a 
very  healthy  movement  on  the  part  of  the  Elder  Brethren, 
which  would  be  greatly  promoted  by  the  zealous  efforts 
of  Sir  William  Thomson,  who  brought  his  own  individual 
experience  to  bear  on  it,  who  was  fettered  by  no  par- 
ticular antecedents,  but  who  had  simply  and  solely  at 
heart  the  welfare  of  the  seafaring  population. 

Dr.  Hopkinson,  F.R.S.,  thanked  Sir  WiUiam  Thomson 
for  the  kind  way  in  which  he  had  spoken  of  his 
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efforts  to  devise  an  apparatus  for  making  dis- 
tinctions, the  importance  of  -which  he  had  so 
forcibly  urged.  He  had  put  very  clearly  the 
advantages  of  flashing  lights,  by  reference  to  the 
draamic  law  that  -what  -was  gained  in  power  was 
lost  in  speed,  which  was  strictly  true.  But,  optically, 
the  light  you  did  not  get  when  you  did  not  see  it,  you  did 
get  concentrated  in  one  flash  when  you  did  see  it.  With 
an  ordinary  Hght,  giving  a single  flash  of  four  seconds, 
■with  a period  of  half  a minute,  you  got  seven  and  a-half 
times  as  much  light  in  that  flash  as  you  would  -with  a 
fixed  light  bimiing  the  same  quantity  of  oil.  That 
advantage  was  very  great,  and  could  not  even  be  made 
up  by  burning  seven  and  a-half  times  as  much  oil, 
Ixjcause,  if  you  did  that,  you  -would  have  a larger 
.‘-ource  of  light  to  deal  -with,  which  would  throw  greater 
ditflcultics  in  the  way  of  the  optical  engineer.  The 
gi’eatest  part  of  the  diminution  of  light  at  a distance 
was  due  to  absorption  by  the  air,  which  was  a larger 
cause  of  limitation  than  that  due  to  the  diffusion 
over  a greater  area,  in  proportion  to  the  distance, 
.so  that  if  the  weather  were  at  all  thick,  the  light  migh-t 
be  reduced  to  1-lOth,  l-20th,  or  even  1 -100th  for  every 
mile  of  distance,  so  that  if  you  increased  the  power 
seven  or  eight  times,  you  would  not  increase  its 
range  in  the  same  ratio,  particularly  in  thick 
weather.  For  all  that,  it  was  of  vital  importance  to 
pusli  the  lights  as  far  to  sea  as  possible.  With  regard 
to  tlie  Royal  Sovereign  and  Casquets,  they  were  of  a 
totally  different  character,  so  far  as  optical  arrange- 
ments were  concerned,  the  former  being  a floating  light 
witli  catoptric  apparatus,  a series  of  reflectors  with  a 
ilamc  in  the  focus  of  each  ; and  -with  the  construction 
of  that  light  he  had  nothing  to  do.  The  Casquets  was  a 
dioptric  light  with  a single  flame  in  the  focus.  Sir 
William  Thomson  had  urged  that  these  large  dioptric 
liglits  would  be  greatly  improved  if  the  revo- 
lutions were  made  much  quicker,  and  he  quite 
agreed  with  him,  but  in  the  case  of  the  Casquets 
experiments  had  been  carefully  tried,  at  15  seconds  and 
oO  hcconds,  and  he  believed  the  opinion  of  those  most 
oxi'Ciieuced  was  that  the  haK-minute  light  was  the 
l^'  it’  r.  There  was,  however,  a great  difficulty  in  run- 
ning these  heaxy  lights  at  the  speed  suggested,  not  from 
aii  s difficulty  in  making  machinery  strong  enough  to 
.-ruid  the  wear  and  tear,  but  in  getting  the  motive 
ji  -wf-r  ; that  could  be  only  obtained  from  the  sinews  of 
t h I • 1 i g 1 1 1 - keepers,  and  his  opinion  was  that  at  the  Casquets 
• sinews  wei’e  already  taxed  somewhat  severely. 
Iiidr  < d,  if  ever  a light-keeper  were  inclined  to  strike 
it  \\s. I dd  Ijc  at  being  called  upon  to  make  these  heavy 
thn  I-  lull  apparatus  revolve  at  a velocity  which  would 
gi'i  a tri])]';  flash  every  ten  seconds.  At  the  Bull  Point, 
til*  lab<mi\had  been  somewhat  reduced  by  improving  the 
in.'U'liinery.  With  regard  to  eclipsing  lights,  he  did  not 
tbiuk  there  would  beany  difficulty  in  having  a reasonably 
r ipid  group  of  flashes,  either  with  Sir  William  Thoai- 
iiiacliinc,  or  with  tlio  one  which  had  been  for 
some  little  time  in  use  in  English  lighthouses,  and 
wlii'h  bad  lately  been  introduced  in  China.  These 
\s-  r>  fu-st  and  second  order  lights,  and  the  eclipsing 
srr*  ■ li,  wbicb  was  made  of  sheet  iron,  rose  and  fell 
<oi!ii  thing  like  two  feet  in  some  cases  as  rapidly  as  in 
b df  1 s. whicli  speed  was  quite  sufficient  to  meet 
• oiy  '>]-.liiiary  requirements. 

Captain  Sir  George  Wares,  K.C.B.,  F.R.S.,  said  if  sea- 
m.  n l,.id  not  tbc  “ three  F’s,”  they  had  “ three  L’s.” 
^ir  \\  I'li.im 'I’liomsou  liad  helped  them  to  improve  each. 
■J  h.  \ u . (1,,.  tlic  log,  and  the  look-out.  He  had 

i:  ;]  r .\.  rl  tb--  lead  ; bo  bad  improved  the  log  by  improv- 
u .'  1 o,.  ; and  now  ho  was  trying  his  utmost  to 

«v.  tbc  ligbt.s  and  so  lielp  the  look-out.  But 
;'!i  :b*  num<  rous  distinctions  they  would  have  to 
' ' a fbo  M.imon,  even  the  intelligent  captain  and 
• ’ understand  tlnun.  The  Board  of  Trade 

V.  ■ V 'i . tin  iny  very  fast  in  the  matter  of  examinations, 
i ^ r ^\  iliinm  Thomson  would  do  a great  deal  of  good 


if  he  could  induce  the  officials  of  the  department  to 
examine  captains  and  mates  in  these  matters.  As  a rule, 
they  had  not  the  slightest  idea  of  any  distinction  between 
a flashing  and  an  eclipsing  light;  they  called  them 
both  revol-ving.  Sir  William  Thomson  dwelt  on  the 
letter  S,  and  they  were  ready  to  accept  that,  and  a 
single,  double,  or  triple  flash,  or  even  four  flashes,  but 
he  did  not  think  he  was  yet  sufficiently  educated  if 
he  saw  two  lights,  one  on  each  side  of  him,  one 
short  and  long,  and  the  other  long  and  short,  to  dis- 
tinguish readily  which  was  which.  Sir  William 
Thomson  was  working  in  the  right  direction,  but 
they  did  not  want  to  go  too  far.  They  had  already 
seventy  distinct  characters  of  light  on  the  coast,  and  that 
ought  to  be  enough.  Before  going  further,  they  ought 
to  be  well  educated  up  to  what  they  had  already  got. 

Captain  Ladd  (of  the  Trinity  House)  said  it  must  not 
be  forgotten  that  a floating  revol-ving  light  had  three 
times  the  penetrating  power  of  an  occulting,  or  dot  and 
dash  light,  and  Mr.  Hopkinson’s  light,  as  he  had  ex- 
plained, had  seven  times  the  power.  In  other  respects, 
he  agreed  with  Sir  G-eorge  Nares. 

Dr.  Gladstone,  F.R.S.,  desired  to  echo  and  emphasise  all 
that  had  been  said  as  to  the  importance  of  this  subject. 
Many  years  ago  it  occurred  to  him  that  one  of  the  most 
important  improvements  in  this  matter  would  be  a 
distinction  between  lights  ; every  lighthouse  ought  to  be 
readily  distinguished  from  lights  on  the  shore,  ships^ 
lights,  and  so  on,  and  to  be  distinct  from  its  negih- 
bours.  Before  coming  to  the  meeting,  he  had  referred 
to  the  report  of  the  Royal  Commission  on  light- 
houses, of  which  he  was  a member,  printed  in  1861, 
and  there  he  found  it  was  laid  do-wn  that  no  fixed  lights 
should  be  placed  on  any  important  or  prominent 
position,  the  reason  being  the  evident  one,  that  they 
were  apt  to  be  confounded  with  ships’  lights,  and  with 
other  lights  on  shore.  There  was  also  the  reason  that 
in  a revol-ving  light,  as  had  been  explained,  the  light 
was  gathered  up  and  concentrated,  so  that  it  carried  a 
much  greater  distance.  Last  summer,  when  crossing 
from  Swansea  to  Ilfracombe,  he  had  much  pleasure  in 
seeing  the  Bull  Point  light  arrayed  -with  Dr.  Hopkin- 
son’s apparatus;  there  was  a distinction  which  anyone 
could  see  at  once,  the  two  short  flashes  -with  a longer 
interval  of  darkness  folio -wing  them,  and  on  many  suc- 
cessive days  he  watchedit  with  great  interest,  and  he  also 
had  the  pleasure  of  examining  the  apparatus.  In  looking 
into  the  report  which  he  had  mentioned,  he  found  what 
he  had  entirely  forgotten,  that  a gentleman,  who  had 
recently  become  notorious  in  another  line,  the  Rev. 
Pelham  Dale,  brought  before  the  Commission  a scheme 
for  the  distinction  of  lights  identical  in  principl. 
with  that  now  advocated  by  Sir  William  Thomsone 
He  suggested  that  lights  should  have  not  more 
than  ten  distinctions ; that  they  should  give  the 
Roman  numerals  by  occultations  ; that  a short  occulta- 
tion  should  represent  the  I.,  and  a long  one  V.  ; 
so  that  if  the  number  were  IV.,  you  would  have  one 
mark  to  represent  the  I.,  and  another  to  represent  the 
V.  He  also  drew  out  a scheme  for  marking  the  various 
lighthouses  in  a similar  way  by  daylight,  by  means  of 
flags,  and  by  suitable  sounds  in  fogs.  These  distinctions 
ought  certainly  to  be  carried  out  all  round  the  coast, 
and  a very  few  would  suffice.  He  did  not  altogether 
go  with  Sir  WiUiam  Thomson  in  what  he  took  to  be  his 
preference  for  occulting  lights  over  revolving,  for  it 
appeared  to  him  that  the  former  had  two  disadvantages. 
One  was,  that  during  the  obscuration  you  lost  a certain 
amount  of  light,  which  was  not  utilised,  as  it  was 
in  a revolving  light ; and,  secondly,  you  could  never 
have  such  a penetrating  light.  There  was,  of  course, 
the  argument,  that  what  was  lost  in  one  direction  was 
gained  in  another  ; but  it  seemed  to  him  that  for  pro- 
minent points  on  the  coast  it  was  advisable  to  have  a 
revolving  light  like  that  on  the  Casquets  or  Bidl  Point, 
which  should  be  more  rapid  in  action  than  they  generally 
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■were.  In  other  places,  where  it  was  not  necessary  that 
the  light  should  carry  so  far,  the  occulting  light  might 
be  used  with  advantage. 

Mr.  Liggins  said  he  remembered  the  two  terrible 
•wrecks  which  occxu’red  40  or  50  years  ago  between 
Boulogne  and  Cape  Grisnez,  of  the  Reliance  and 
the  Conqueror,  invohdng  an  immense  loss  of  life, 
which  were  caused  by  these  ships  mistaking  the 
Grisnez  light  for  Dungeness.  Erom  that  time,  the 
authorities  of  both  countries  had  done  their  best  to 
make  the  lights  so  distinct  that  such  an  accident 
should  not  occiu'  again  ; but  yet,  diu'ing  the  last  winter, 
three  ships  had  been  •wrecked  near  Boulogne  from  the 
same  cause.  It  was  all  very  well  to  watch  the  experi- 
ments in  that  room,  but  it  was  a very  different  thing  to 
distinguish  the  flashes  on  a dark  winter’s  night  in  a 
storm.  He,  for  one,  did  not  think  they  would  be  dis- 
tinguished by  the  most  intelligent  captain  in  the  Royal 
Xa-Y}-,  or  the  captain  of  the  finest  steamer.  The  cap- 
tains of  colliers  did  not  care  about  them  ; they  took 
care  not  to  pass  any  light  until  they  knew  what  it  was. 
The  difficulty  was  with  the  captains  of  fruit  schooners 
coming  from  the  Azores,  racing  up  to  London  with  a 
cargo,  who  wanted  to  know  what  light  it  was  they  first 
came  upon  in  the  English  Channel,  when  perhaps  they 
were  not  quite  correct  either  in  their  latitude  or  longitude. 
He  should  hail  ■with  satisfaction  any  practical  plan 
which  would  enable  the  sailor  to  do  so,  but  he  thought  the 
present  system  was  far  superior  to  the  one  now  proposed. 
He  quoted  from  a description  by  Mr.  Brassey,  of  his 
nm  across  the  Bay  of  Biscay,  with  a fine  ship  and  a 
picked  crew,  to  show  that  it  was  possible  to  mistake  a 
white  masthead  light  for  a green  light ; and  he  had 
himself  often  found  it  impossible,  on  coming  into  the 
English  Channel,  to  see  any  light  at  all.  In  summer 
time  and  fine  weather  he  could  distinguish  perfectly 
the  four  lights  on  the  Goodwins  from  his  wfindow,  at 
Ramsgate,  but  in  xvfinter  time,  very  often  he  could  not 
see  them  at  all. 

Mr,  W.  H.  Preece  said  if  he  had  been  imprudent  in 
his  utterances,  as  Sir  William  Thomson  suggested,  how 
much  more  imprudent  had  he  been  himself,  who  was 
the  first  to  suggest  to  him  at  the  meeting  of  the 
British  Association  at  Brighton,  that  the  proper  system 
for  lighthouses  was  to  adopt  the  Morse  alphabet. 
It  might  be  the  dream  of  a telegraphist,  but  he  who 
had  been  nearly  all  his  life  reading  signals  by 
dots  and  dashes,  high  notes  and  low  notes,  and  other 
fi^ires  of  the  kind,  would  not  have  the  slightest 
difficulty  in  reading  off  by  these  flashes  of  gas-light  a 
lecture  delivered  by  Sir  William  Thomson,  and  he 
looked  forward  to  the  day  when  the  lighthouses  round 
the  coast  should  shout  out  not  in  audible,  but  in  visible 
language,  to  every  nation  on  earth  its  name  and 
position.  If  it  was  a dream,  it  was  certainly  -within  the 
reach  of  practical  engineering,  and  gradually,  but 
surely,  the  Trinity  Board,  and  the  Board  of  Trade,  were 
attaining  the  necessary  education,  in  which  they  were 
immensely  helped  by  the  persistent  efforts  of  reformers 
like  Sir  William  Thomson.  But  whilst  they  were  being 
educated  up  to  the  Morse  alphabet.  Sir  William  Thomson 
seemed  to  be  running  away  from  it,  so  as,  in  many  other 
cases,  it  might  be  said  that  extremesmet,  and  so  it  would 
goon  until  they  had  their  lights  established  on  a principle 
that  he  who  ran  might  read.  A flashing  system  no 
more  needed  counting,  than  the  words  Trinity  House 
needed  spelling.  If  those  words  were  -written  up  in 
large  characters,  the  whole  group  would  convey  the  idea 
of  Trimty  Hou.se  at  one  glance  ; and  so,  whether  you 
called  it  the  Mor.se  alphabet,  or  the  flashing  system,  or 
the  grouping  system,  if  you  simply  applied  a system 
by  which  the  eye  was  enabled  to  grasp  at  one  -view  the 
position  or  name  of  the  lights,  you  attained  exactly  the 
same  result  as  if  you  printed  the  word.  That  was  the 
principle  Sir  William  Thomson  was  advocating,  and 
he  hoped  he  would  continue  -writing  papers  and  pressing 


forward  the  subject  until  the  Trinity  House  adopted  a 
sensible  system. 

Dr.  C.  W.  Siemens,  F.E.S.,  said  the  subject  was 
one  of  great  interest  to  him,  but  he  had  not  given 
sufficient  attention  to  the  details  to  be  able  to 
speak  -with  any  authority  upon  it.  He  might  say 
a word  or  two,  however,  on  the  probability  of  seeing 
the  electric  light  established  for  the  purpose  of 
gi-vdng  those  flashes  which  had  been  referred  to.  He 
might  certainly  say  that  the  electric  light  appeared 
destined  to  take  the  place  of  all  other  lights  for  that 
purpose.  In  dealing  with  light  produced  by  the  com- 
bustion of  oil  or  gas,  they  were  necessarily  limited  to  the 
amount  to  be  obtained  under  given  conditions.  A large 
amount  of  light  could  be  obtained  by  combustion,  but 
it  could  not  be  concentrated  within  the  focus  of  a 
lamp.  It  was  only  by  the  electric  current  that 

small  surfaces  could  be  heated  to  a point  far 
exceeding  the  temperature  attainable  by  combustion,, 
and  send  out  rays  of  light  second  in  energy  only  to  those 
of  the  sun.  It  had  been  proved  by  St.  Clair  Deville, 
and  Bunsen,  that  the  utmost  temperature  to  be  obtained 
by  combustion  was  about  2,400*^,  when  a point  was 
reached  at  which  combustion  ceased  and  dissociation  set 
in  ; and  therefore  it  was  impossible  to  obtain  rays  of 
high  intensity  by  means  of  combustion.  There  were,, 
no  doubt,  practical  difficulties  to  be  overcome  in  apply- 
ing the  electric  light  to  some  situations  where  power 
could  not  be  easily  raised  ; but  means  of  producing 
power  were  continually  being  improved.  Where  you 
could  not  raise  steam  you  could  decompose  oil ; 
and  where  you  could  not  work  a steam-engine  you 
could  a gas-engine  or  an  oil-engine,  as  was  already- 
done  in  the  United  States  to  a large  extent. 
With  the  electric  light  also  an  admirable  system  of 
flashes  of  any  desired  rapidity  could  be  attained ; and 
he  would  conclude  by  expressing  a hope  that  they  would 
soon  attain  the  desired  point  when  each  lighthouse  would 
not  only  tell  its  o-vxti  tale,  but  also  give  that  information 
to  the  greatest  possible  distance. 

The  Chairman  said  it  must  be  borne  in  mind  that,  in 
listening  to  this  paper,  they  were  not  listening  to  a. 
mere  scientific  man,  unacquainted  with  the  practical 
details  of  seamanship,  for  there  was  no  more  ardent 
yachtsman  than  Sir  William  Thomson  in  all  England ;; 
and  they  would  all  remember  the  way  in  which  he 
indignantly  repudiated  the  idea  that  the  man  who, 
in  the  midst  of  storm  and  tempest,  could  navigate 
a vessel  along  the  shores  of  England,  from  New- 
castle to  London,  with  a cargo  of  coals,  was  nob 
a man  of  intelligence,  or  that  he  could  not  do 
as  much  it  was  said  a crow  could  do,  viz.,  coimt 
four.  Sir  William  Thomson  had  already  given  to 
navigation  a sounding  implement  and  a compass, 
now  very  largely  used,  and  he  was  the  apostle  of 
this  doctrine  of  the  identification  of  lighthouses,  the 
necessity  for  which  was  so  apparent  that  it  was  not 
necessary  to  take  up  time  by  dwelling  upon  it.  It  was 
better  to  be  -without  a Jlight  at  all,  than  to  have  one 
which  was  misleading ; and  it  was  to  prevent  this  mis- 
leading, which  became  more  and  more  likely  every  day, 
ha-nng  regard  to  the  fact  that  a white  light,  in  a Ught. 
house  at  a distance,  could  readily  be  mistaken  for 
another  white  light  in  the  immediate  neighbourhood, 
that  this  system  was  devised.  Sir  William  Thomson, 
by  his  persistence  in  this  matter,  was  doing  infinite 
good,  and  was  likely  to  save  many  lives  whii  h 
were  now  lost  in  consequence  of  the  mistakes  made 
in  distinguishing  one  light  from  another.  A supposed 
quotation  from  the  Bible  had  been  made  more  than 
once,  and,  as  usual,  it  was  misquoted.  They  had  been 
told  of  a light,  “which  he  who  runs  may  read,” 
whereas  it  should  be  “that  he  may  run  who  readeth 
in  other  words,  that  what  was  read  should  be  of  such  a 
terrible  character,  that  he  who  saw  it  ran  away  from  it. 

Sir  William  Thomson,  in  reply,  said  he  would  first 
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read  an  extract  from  a letter  whicli  liad  been  put  into 
liis  Imnd.s  since  the  discussion  commenced.  It  was 
Irom  :Mr.  J.  R.  AYigham,  of  Dublm,  one  of  the  great 
improvers  in  gas  appliances  for  lighthouse  purposes  ; 
and  he  said  : — “ Rjio-wing  a little  of  the  efforts  which 
arc  hc'ing  made  by  the  Irish  Lights  Board  and  their 
scientific  adWser,  Dr.  Tyndall,  in  the  direction  of 
the  jdan  you  advocate,  I thought  I would  mention 
tliat  they  have  at  last  obtained  the  consent  of  the 
35oar<l  of  Trade,  to  fix  a group  flashing  gas-light 
at  C’opeiaud  Island.”  With  regard  to  Dr.  Hopkinson’s 
stati-ment  as  to  the  possibility  of  giving  the  rapidity  he 
-d.  >ircd  to  a triple -grouped  flashing  light,  he  could  only 
.say  tliat  tlie  difficulty  he  had  mentioned  was  no  doubt 
r.  ah  and  he  did  not  wish  to  have  anything  very  extra- 
vagant attempted;  if  it  were  to  be  a severe  tax  on  the 
liudit -keeper  to  make  the  Casquets  light  much  quicker, 
li.’  .sliould  prefer  leaving  it  as  it  was.  He  only  wished 
to  keep  rapidity  in  view,  in  aU  cases  in  which  it  can  be 
attained  ; and  although  it  was  said  that  double  speed 
was  not  so  good  as  that  adopted,  it  did  not  follow  that 
that  quadruple  speed  would  not  be  much  better. 
They  might  look  forward  to  much  greater  speed 
witli  the  electric  light,  with  its  extreme  pliability 
in  respect  of  stopping  and  starting.  The  electric 
light  on  the  tower  of  Glasgow  University,  during  the 
exhibition  of  gas  and  electricity,  in  October  last,  con- 
structed by  Messrs.  Latimer  Clarke  and  Muirhead,  gave 
identifying  occupations,  long  and  short,  in  the  most 
admirably  perfect  manner,  by  extemporised  mechanism, 
and  worked  Avith  all  the  quickness  desired.  Sir  George 
Xares  spoke  of  70  distinctions  of  lights,  but  what 
he  had  V)rought  forward  was  a plan  for  simplification. 
Instead  of  70  distinctions  of  an  unsystematic  character, 
he  proposed  to  have  only  two  classes,  flashing  and  occult- 
ing, each  divided  into  nine  varieties.  He  certainly 
sliould  not  like  to  have  to  distinguish  between  a long 
and  slioi’t  on  his  right  hand,  and  a short  and  long 
on  his  left,  but  w'herever  there  were  two  lights  near 
each  other,  on  the  two  sides  of  a channel  for  instance, 
the  difference  should  be  made  as  marked  as  possible. 
Tlic  Chairman  had  used  an  admirable  expression  in 
speaking  of  the  identification  of  lights  ; that  was  what 
he  wanted,  that  each  light  should  identify  itself.  He 
did  not  approve  of  either  numbers  or  letters  being 
;i.-.sociatod  with  the  signals,  but  preferred  long-short, 
loiur-.diort-short,  and  .so  on;  still  more  did  he  object  to 
anytliing  like  spelling  names,  which  he  had  been  most 
mi.stakenly  accu.sed  of  recommending.  He  had  even 
been  acf.nsed  by  a scientific  expert,  in  a lecture,  of 
having  ])ro])osod  to  tlio  Clyde  Navigation  to  spell  out 
C.  r.lU.  15.  It.  A.E.,  though  in  the  very  building  in  which 
the  lecture  was  given  ho  had  specimens  of  lights  giving 
identifying  signals  such  as  he  described.  With  regard 
to  the  que.stion  of  the  flashing  and  fixed  light,  as 
stated  by  J)r.  Gladstone,  he  preferred  the  fixed  light,  and 
the  cliaracter  given  by  the  occultations  for  the  reasons  he 
liad  stated,  but  he  liad  endeavoured  to  weigh,  as  fairly  as 
po.'-sible,  the  respective  advantages,  on  the  one  hand  of 
never  lo.^ing  .sight  of  the  light,  and  on  the  other  the 
gre.'iter  brilli.'incy.  Dr.  Hopkinson  had  pointed  out 
why,  ( ven  by  increasing  the  consumption  of  oil,  the 
fixed  light  could  not  reach  the  brilliancy  of  the  flashing 
light,  e.xc.f!pt  by  gigantic  optical  apj)hances ; but  even 
a-Muni ug  all  nexv  lights  were  of  the  flashing  order, 
tliere  were  190  fixed  lights,  and  what  was  to  be  done 
with  them?  The  experience  of  Mr.  Brassey,  as  quoted 
by  Mr.  Liggins,  ])rovcd  conclusively  that  a white  light 
might  he  mi.riakcn  for  a green  one,  which  showed  how 
ne( . ssjiry  it  was  to  have  some  better  means  of  identifi- 
cati-m.  Lastly,  ho  xvished  to  say  that  he  had  not 
<iunf((l  from  the  Bible  at  all,  but  from  the  Trinity 
I’retlircn. 

Hio  Chairman  then  proposed  a cordial  vote  of  thanks 
to  Sir  ^\'illiam  Thomson,  wliich  was  canied  uuani- 
moiEsly,  and  the  proceedings  terminated. 
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SILK-PRODUCING  BOMBYCES  REARED  IN  1880. 

By  Alfred  Wailly 

(Membre-Laureat  de  la  Soci^t^  d’ Acclimatation  de  France) . 

[Continued  from  page  285.) 

Telea  Polyphemus  (North  America). — This  silkworm, 
which  produces  a closed  cocoon,  a little  smaller  than 
that  of  Poinyi,  is  the  best  of  the  silk  pruducers  of  the 
United  States  of  America.  The  silk  is  white,  very  fine, 
and  seems  to  be  of  a very  superior  quality,  it  can 
easily  be  bred  like  Permji  in  the  open  air,  in  England, 
unless  the  weather  should  be  exceptionally  bad,  Poly- 
phemus is  now  acclimatised  in  Spain,  where  I introduced 
it  in  1879.  In  1880,  some  1,500  wild  cocoons  were  col- 
lected from  oak,  birch,  and  other  trees.  It  is  very 
polyphagous.  My  Spanish  correspondent  considers 
Polyphemus  as  a valuable  acquisition  to  sericiculture 
in  Spain,  but  he  says  it  has  a tendency  to  become 
double -brooded  there,  two  male  moths  having  emerged 
in  November.  The  larvae  thrived  well  on  birch  {Betula 
alba).  My  correspondent  in  Alabama,  from  whom 
I have  just  received  some  Polyphemus  cocoous, 
which  are  very  small,  and  covered  with  leaves  of  a 
species  of  ever- green  oak,  says  it  is  double -brooded  in 
Alabama,  as  it  must  be  in  all  the  Southern  States  of 
America  ; in  the  Northern  States  it  is  single-brooded. 

Sarnia  Gloveri. — In  1880,  I received  a large  number  of 
cocoons  of  this  North  American  bombyx.  They  were 
collected,  my  correspondent  wrote  to  me,  some  40  miles 
south  of  Salt  Lake  City,  Utah,  in  a locality  which  had 
never  been  previously  explored.  As  far  as  I have  been 
informed,  this  fine  species,  up  to  the  present,  has  only 
been  found  in  Utah  and  Arizona.  The  cocoons  were 
collected  in  plantations  of  a species  of  willow  with 
small  narrow  leaves.  The  cocoon,  somewhat  similar  but 
smaller  than  that  of  Sarnia  cecropia,  is  generally  of  a 
silvery  grey  outside  ; the  rough  envelope  adheres  to  the 
cocoon  inside,  which  is  of  a very  dark  brown.  The 
Gloveri  moths  emerged  from  the  middle  of  April  to  the 
middle  of  July,  but  no  pairings  could  be  obtained. 

Sarnia  Ceanothi. — This  species,  a little  smaller  than 
Gloveri^  is  a native  of  California.  The  moths  do  not 
vary  in  shades  of  colours  like  Cecropia  and  Gloveri ; the 
ground  colour  of  the  wings  is  of  an  uniform  reddish 
brown  ; the  bands  and  marlnngs  are  pure  white.  Gloveri 
partakes  of  Ceanothi  and  Cecropia^  as  if  it  were  a cross 
between  these  two  species. 

The  cocoon  of  Ceanothi  is  very  different  from  that  of 
Gloveri  or  Cecropia  ; it  has  the  open  end  very  pointed, 
and  is  pear-shaped ; its  colour  is  iron-grey.  The  inside 
cocoon  is  brown,  and  smaU,  compared  to  the  outside 
envelope. 

The  moths  of  Ceanothi  (of  which  I had  reserved  40 
cocoons)  emerged  from  the  3rd  of  April  to  the  18th  of 
July ; a perfect  specimen  had  emerged  in  March.  Two 
pairings  only  were  obtained.  The  larvae  bred  on  plum  and 
willow  did  not  thrive,  and  died  in  first  and  second  stage, 
a few  going  into  third  stage.  From  a letter  recently  re- 
ceived from  one  of  my  German  correspondents,  Herr  H. 
Wolff,  of  Breslau,  I hear  that  three  cocoons  were 
obtained  by  this  entomologist  with  only  six  eggs  at  his 
disposal,  a very  great  success,  considering  that  failure 
has  attended  the  efforts  of  several  others  in  the  rearing 
of  this  species. 

The  first  pairing  of  the  Ceanothi  moths  took  place  on 
the  27th  of  June,  the  second  on  the  10th  of  July.  The 
ova  of  the  first  brood  hatched  18  days,  and  those  of  the 
second,  15  days  after  having  been  deposited. 

The  larvEe,  somewhat  sinMar  to  those  of  Cecropia  in 
the  first  and  second  stage,  but  of  a lighter  colour, 
showed  a marked  difference  in  the  third  stage,  and 
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were  thus : — Back  of  body,  sky-blue ; sides,  greenish 
yellow  ; tubercles,  golden  yeUow  all  along  the  back,  and 
on  the  sides,  blue ; head  green. 

Hybrids. — Although  Sarnia  gloveri  moths  refused  to 
pair  among  themselves,  I had  several  crossings  between 
Gloveri,  Ceanothi,  and  Cecropia.  The  ova  obtained  from 
a long  pairing  between  a Ceanothi  female  and  a Gloveri 
male  were  the  only  ones  which  were  fertile.  Unfortu- 
nately the  larvae,  reared  on  willow  and  plum,  all  died, 
some  reaching,  like  Ceanothi,  the  third  stage.  The  pair- 
ing of  Ceanothi  and  Gloveri  was  from  the  evening  of  the 
20th  to  the  evening  of  the  21st  of  May.  The  larvae 
hatched  from  the  15th  to  the  21st  of  June,  the  majority 
having  hatched  on  the  16th  and  17th  of  Jime.  All  the 
ova  hatched,  excepting  a few  ; over  200  in  all.  First 
stage — Larger  larvae,  black ; smaller  ones,  buff,  the 
colours  becoming  of  a more  uniform  hue  as  the  larvae 
increased  in  size.  They  were  very  much  like  Cecropia 
larvae.  Second  stage  — Larvae,  yellow,  with  black 
tubercles ; head,  black.  Third  stage — Back,  bluish ; 
sides,  yellow  ; tubercles  on  back,  orange-red ; tubercles 
on  sides,  blue  ; head,  yellow. 

Eight  larvae,  the  produce  of  a pairing  of  female 
Saturnia  pyri  withimknown  Sarnia  (the  pairing  was  not 
seen),  lived  seven  days  on  plum  ; they  were  bright 
yellow,  with  a dark  ring  round  each  segment. 

The  other  crossings  resulting  from  the  keeping  of 
various  species  together  in  large  cages,  when  male  and 
female  moths  of  the  same  species  could  not  be  obtained 
simultaneously,  are  the  following; — In  a hot-house,  at 
a gardener’s,  on  the  22nd  of  May,  Telea  polyhemus 
(female)  with  Attaciis  mylitta  (male),  of  the  Bombay  race ; 
T.  polyphemus  (female)  with  Attacus  pernyi  (male) ; 
Sarnia  gloveri  (female)  with  Pernyi  (male).  In  my  house, 
at  ordinary  temperature,  on  the  12th  and  13th  June, 
Sarnia  ceanothi  (female)  and  8.  cecropia  (male)  ; on  loth 
June,  S.  gloveri  (female)  with  S.  cecropia  (male)  ; on  the 
18th  and  19th  June,  S.  cecropia  (female)  with  S.  ceanothi 
(male).  In  all  the  above  cases,  the  ova  were  unfertile. 

The  difficulties  I have  experienced  to  obtain  li\dng 
cocoons  from  India  and  other  distant  countries,  induced 
me  last  October  to  write  an  article  on  the  collecting  and 
rearing  of  larvae,  and  on  the  best  plan  to  be  adopted  for 
the  sending  of  cocoons  and  pupae,  so  that  they  should 
arrive  iu  England  in  good  condition.  This  article  was 
sent  to  India,  China,  and  South  Africa.  It  appeared  in 
the  North-China  Herald,  of  November  25th,  1880,  and 
in  the  Madras  Athenaeum  and  Baity  News,  of  Saturday, 
December  4th,  1880.  It  was  sent  also  to  con-espondents 
for  insertion  in  the  Times  of  India  (Bombay),  the  Calcutta 
Englishman’ s Overland  Mail  ajxdi  the  Cape  Argus.* 

Persons  residing  abroad,  who  may  be  willing  to  collect 
and  rear  larvae  of  Lepidoptcra,  wiU  find  this  a most  in- 
teresting and  instructive  study.  It  is  within  the  reach  of 
all,  and  is  at  the  same  time  profitable,  as  the  pupae  and 
cocoons  obtained  would  be  purchased  from  them  by  other 
collectors.  Larvae  can  be  found  in  almost  unlimited 
numbers  by  using  a sweeping-net  over  low  plants,  or 
in  beating  bushes,  shrubs,  and  trees,  placing  an  umbrella 
imder  the  branches  to  receive  them.  Larvae  which  hide 
themselves  in  the  day  time  can  only  be  found  in  large 
numbers  by  looking  for  them  at  night  with  a lantern. 

The  rearing  of  the  caterpillars,  after  a little  ex- 
perience, will  be  found  extremely  easy.  Some  will 
require  to  be  placed  in  cages,  when  active  and  apt  to 
run  away  ; others,  like  the  silk  producing  Bombyces, 
may  be  reared  uncovered  on  branches  plunged  into 
water,  care  being  taken  to  use  long  blanches  (never 
small  twigs)  when  the  larvae  are  large.  When  very  small 
branches  are  used,  the  foliage  becomes  too  watery,  and 
it  may  cause  the  death  of  the  larvae.  Cut  leaves  have  to 
be  renewed  too  often,  and  therefore  should  be  avoided, 
to  feed  the  larvae  whenever  cut  branches  plunged  in 
water  can  be  used.  Branches  should  also  be  cut  in  the 

' From  a letter  ju.st  received  from  Major  G.  Coussmaker,  I hear 
that  the  article  appeared  in  the  Times  of  India,  and  also  in  the 
Indian  Agriodturist. 


evening  or  early  in  the  morning,  and  not  in  the  day- 
time when  the  sim  is  hot,  as,  in  the  latter  case,  the 
foliage  would  soon  be  faded.  When  trees  in  pots  can 
be  used  to  feed  the  larvae,  the  rearing  is,  of  course, 
more  simple,  and  there  is  a saving  of  time.  Another 
plan,  which  is  the  best  to  rear  larvae  forming  cocoons  in 
the  leaves  or  on  the  branches,  is  to  place  them  on  the 
living  tree  in  the  open  air,  taking  care  to  protect  them 
from  birds. 

To  give  fresh  food  to  larvae  reared  on  cut  branches 
kept  in  water,  when  the  foliage  has  been  eaten,  or 
is  too  old  and  dry,  is  very  easy.  The  old  branches  are 
merely  placed  in  contact  with  fresh  branches,  or  the  old 
branches  cut  in  pieces  (not  to  be  too  heavy)  are  placed  on 
the  new  ones.  The  larvae,  which  should  not  be  handled, 
will  leave  the  old  branches  to  go  to  the  fresh  ones.  In 
a short  time  the  old  branches,  bare  of  larvae,  may  be 
removed. 

When  branches  are  plunged  in  a bottle,  or  any  other 
vessel  containing  water,  the  foliage  at  the  base  of  the 
branch  should  be  cut  off,  as  leaves  in  the  water  would 
decompose  it,  render  the  rest  of  the  foliage  unwholesome, 
and  even  poison  the  larvae.  The  cut  branches  in  water 
should  be  placed  in  the  shade,  where  they  will  keep  fresh 
for  several  days,  especially  if  the  foliage  is  sound  and 
healthy,  a condition  of  great  importance.  The  water 
should  be  renewed,  and  the  foliage  freed  of  green  flies 
and  other  small  insects. 

To  rear  Lepidoptera  from  the  egg  the  moths  should 
be  placed  in  cages  for  pairing  and  depositing  their  eggs. 
With  moths  of  Sphingidee  and  some  other  species,  it  is 
useful  to  put  in  the  cage  a bunch  of  aromatic  flowers, 
vdth  branches  of  the  plant  thelarvte  feed  upon.  Moisture 
should  always  be  maintained  in  the  cages. 

A few  days,  or  immediately  after  the  eggs  have  been 
obtained,  they  should  be  placed  under  a glass  with  a 
small  branch  or  leaves  of  the  proper  plants,  so  that  the 
larvae  should  find  their  food  as  soon  as  they  are  hatched. 

When  the  larvae  are  small,  I rear  them  under  bell- 
glasses,  having  a few  holes  on  the  dome.  These  glasses, 
which  are  of  various  sizes,  according  to  the  number  of 
larvae,  rest  on  saucers  full  of  sand  covered  with  a piece 
of  paper.  Small  branches  of  the  proper  food  plants  are 
struck  through  the  paper  and  plunged  into  the  sand, 
whei’e  they  keep  fresh  for  several  days  without  requir- 
ing any  water. 

The  larvae,  under  a bell-glass,  can  be  watched  and 
kept  perfectly  clean,  for,  after  having  removed  the 
glass,  it  is  sufficient  to  blow  on  the  paper  to  remove  all 
the  dejections.  Some  larvae  may  thus  be  reared  till  they 
turn  into  pupa  state,  under  glasses  one  foot  high  and 
one  foot  in  diameter,  or  larger,  according  to  the  size  of 
the  larvae.  With  larvae  of  the  large  silk -producing  and 
other  Bombyces,  after  the  first  or  second  moult,  when 
they  have  ceased  to  wander,  it  is  best  to  rear  these 
without  the  glass  covering  ; branches  plunged  in  water 
are  then  used,  as  mentioned  before.  The  larvae  should 
be  reared  in  the  open  air,  but  sufficiently  protected,  or 
in  a well  ventilated  room.  Larvae  which  go  into  the 
ground  to  turn  into  the  pupa  state  should  be  reared  in 
cages  containing  a few  inches  of  light  soil  or  soft  sand, 
and  this  plan  must  always  be  adopted  when  the  habit  of 
the  larvae  is  not  known. 

Now,  with  respect  to  the  sending  of  living  cocoons 
and  pupae  from  abroad,  on  the  cases  there  should  be 
written  in  large  letters,  “living  pupae,”  or  “living 
cocoons  of  silkworms,”  with  request  to  keep  the  cases 
in  the  coolest  place,  or  in  the  ice-house  of  the  vessel. 
The  cocoons  should  be  well  packed  in  straw,  hay,  moss, 
or  anything  that  will  deaden  the  shocks  to  which  the 
cases  may  be  subjected.  Pupae  of  lepidoptera  must  be 
placed  in  bran,  sawdust,  or  fine  moss.  Cocoons  and 
pupae  should  be  sent  as  soon  as  possible  after  their 
formation,  from  the  beginning  of  October  to  about 
the  beginning  of  April,  according  to  distance,  so  that 
they  should  not  be  subjected  to  the  heat  the  whole  of 
the  time  during  their  voyage  to  England.  Small  quan- 
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titles  of  cocoons  and  pupae  should  be  sent  by  sample 
post,  in  regristered  boxes,  not  exceeding  the  legal 
weight ; the  boxes  must  be  strong,  and  it  is  best  to  tie 
a label  to  each  box,  and  affix  the  stamps  to  the  label. 
iVrsons  li\-ing  too  far  inland  to  send  living  pupae  may 
.send  dead  sj>ecimens  of  the  perfect  insects  (butterflies 
and  moth.s).  These  should  be  in  good  condition,  and 
]daced  with  folded  wings  in  paper  envelopes.  To  pro- 
tect the.se  .specimens  from  the  attacks  of  mites,  “ Der- 
mestc's  ’ ’ beetles,  and  other  parasites,  it  is  important  to 
put  some  poison  in  the  boxes  containing  the  specimens. 

"With  respect  to  the  sending  of  live  cocoons  and 
pujxe,  and  even  ova  of  lepidoptera,  I may  say,  that 
witli  a little  care,  and  especially  if  they  were  given 
in  charge  of  the  captain,  or  some  other  person  on 
board  ship,  they  could  be  sent  to  Europe  from 
<listaut  coimtries,  and  arrive  alive,  and  in  good 
condition. 

In  juoof  of  this,  I may  mention  the  fact,  that  Mr. 
Youl,  acting  as  agent  of  the  Tasmanian  Grovernment, 
shipped  in  1864,  packed  in  a box,  which  was  placed  in 
tlie  ice-house  of  the  steamer  Norfolk,  a large  quantity 
of  salmon  and  trout  ova,  the  result  being  the  successful 
introduction  of  salmon  and  trout  into  the  rivers  of 
Ta.smania  and  Australia. 

In  the  same  way,  silkworm  ova,  live  cocoons,  and 
pupa)  could  safely  be  sent  to  Europe,  from  very 
<Ustant  countries,  and  this  would  be  of  the  greatest 
interest  and  value  to  entomologists,  for  the  study  of 
lejiidoptera  in  their  various  states. 

To  conclude,  I shall  reproduce  the  letter  of  one  of  my 
coiTespondents,  Mr.  J.  P.  Cock,  whose  death  I accident- 
ally leai-nt,  on  the  18th  November  last,  in  a house  at 
'riiames  Ditton,  from  Mr.  P.  Clarke,  a gentleman  who  is 
a tea -planter  in  Assam.  This  sad  news  was  recorded 
in  an  Indian  paper,  the  Assam,  Gazette,  of  October  25, 
1880,  wliich,  at  my  request,  was  forwarded  to  me  a few 
days  after. 

I now  give  my  correspondent’s  letter  to  me,  dated 
11th  February,  1880,  and  received  on  the  12th  of 
March,  1880 : — 

“ Kassia  Hills,  Assam. 

“ DivUi  Sir, — You  must  have  thought  it  very  remiss 
on  my  part,  allowing  your  letter  to  remain  so  long  un- 
an.swercd,  but  a sudden  and  unforeseen  calamity,  in  the 
doatli  of  my  only  brother.  Major  Cock,  Deputy- Assist- 
ant Adjutant-General,  Eastern  Counties  Districts,  who 
fell  morUilly  wounded  wffiile  leading  on  his  men  in  the 
final  a.'isault  on  Khonoma,  in  the  Naga  HiUs,  has  en- 
tirely prevented  me  paying  any  attention  to  entomo- 
logir-.il  j)ursnits  for  the  la.st  three  months. 

“ ]Uy  poor  brother  having  died  possessed  of  a good 
deal  of  landed  property  in  no  less  than  three  of  our 
Indian  hill  stations,  I have  been  travelling  incessantly 
winding-up  /ns  affairs  ; in  fact,  I may  with  perfect 
truth  say,  that  for  the  last  two  months  and  a-half,  I 
liave  been  living  in  railway  carriages  and  on  board 
river  steamers. 

‘‘  d’ho  old  adage,  that  misfortunes  rarely  come  singly, 

I liave  found  in  my  case  to  be  true,  for  on  my  return  to 
flii.s  statif)n  la.st  Thursday,  I found  that  my  bungalow 
had  been  burnt  to  the  ground  through  the  gross  care- 
ll•s.•.ness  of  a drunken  syce.  Nothing  was  saved,  a 
in.'ignifieeiit  and  most  oxpen.sive  library  of  entomo- 
Ingical  works,  17  large  cabinets  of  specimens  (my  own 
private  eollection.s),  my  gleanings  for  over  26  years  in 
Sumatra,  .lava.  New  Guinea,  Borneo,  Calebes,  the 
I’hillijiine  Islands,  and  .Japan,  over  4,000  specimens 
ready  to  forward  to  E/igland,  all  was  lost  just  through 
tlie  earelessnoss  of  a drunken  wretch  capsising  a lamp 
in  my  stables. 

“ I ker]>  up  a staff  of  eight  Rhapias,  whom  I have 
thoro\icrldy  trained  for  the  work  of  collecting  in  the 
malarious  jungle.s,  where  it  is  almost  certain  death  for 
.an  Fmropenn  to  sleep  one  night.  I likewi.se  have  a large 
eirrlo  of  friends  and  acquaintances  among  the  officers 
and  tea  planters  in  the  districts,  all  of  whom  I have 


persuaded  to  collect  for  me,  and  who  send  me  monthly 
what  they  have  been  able  to  accumulate,  and  as  I 
always  take  the  field  myself  in  March,  and  do  not 
generally  leave  the  forests  before  autumn  is  far  ad- 
vanced, many  thousand  insects  pass  through  my  hands 
annually. 

“As  before  stated,  all  my  large  stock  of  reserved  insects 
has  been  lost  in  the  fire  ; however,  I hope  in  the  com-se 
of  a month,  or  six  weeks  at  the  latest,  to  be  able  to  dis- 
patch you  a first  consignment,  I will  pay  particular 
attention  to  your  wishes  about  the  cocoons  of  our 
various  silk  moths,  and  have  already  received  letters 
from  two  intimate  friends  who,  perhaps,  are  two  of  the 
most  eminent  entomologists  in  India,  Capt.  Marshall 
and  Col.  Jones,  both  officers  in  the  Royal  Engineers. 
They  inform  me  that  they  have  written  to  some  of  their 
correspondents  in  other  parts  of  the  Himalayas  to  pro- 
cure cocoons  of  such  of  the  silk  moths  as  are  not  pro- 
curable here.  I can,  however,  promise  to  send  you  any 
number  of  cocoons  of  the  following  secies : — Attacus 
assamensis,  Attacus  atlas,  Actias  sclent,  and  Actias 
mcenas.  Will  you  kindly  write  to  me  by  first  mail  after 
the  receipt  of  this,  what  cocoons  do  you  consider  mo.st 
valuable,  and  the  particulars  that  may  be  useful  to  me 
in  forwarding  them. 

“ I shall  probably  be  away  in  the  wilds  of  the  Naga 
hill  forests,  but  your  letter  will  be  forwarded  on  with- 
out delay.  I should  very  much  like  to  see  some  of 
your  reports,  it  would  give  me  very  much  pleasure  to 
read  them,  and  in  return,  will  forward  you  a copy  of 
my  book  on  the  genus  Neilephila,  which  ought  to  be 
completed  and  published  next  month.  It  includes  all 
the  known  Asiatic  species  of  Cherocampa,  Sphinx, 
Macrosila,  Smerinthus,  and  the  illustrations,  over  400  in 
number,  have  taken  me  nearly  three  years  to  complete, 
as  I have  drawn  each  moth  in  water-colours  as  soon 
after  capture  as  possible,  with  representations  of  the 
egg,  caterpillar,  and  tree  on  which  they  live. 

‘ ‘ As  the  season  is  not  sufficiently  advanced  to  take 
the  field,  hard  frosts  and  bitterly  cold  winds  prevailing 
at  this  lofty  elevation  where  anything  in  the  shape  of 
vegetation  is  parched  and  dried  up,  I am,  at  present, 
hard  at  work  on  the  illustrations  for  a work  of  Captain 
Marshall’s,  on  “ Our  Indian  Lepidoptera  when  com- 
pleted it  will  be  the  most  perfect  work  on  Asiatic 
lepidoptera  ever  given  to  the  world,  over  2,000  specimens 
illustrated. 

“About  a dozen  of  us  are  starting  a new  monthly 
entomological  magazine  ; how  it  will  answer  I cannot 
tell ; fortunately,  all  men  concerned  in  it  are  tolerably 
well  off,  so,  if  it  fails,  we  shall  none  of  us  be  ruined. 

‘ ‘ H oping  to  hear  from  you  in  reply  to  this,  giving  me 
all  the  information  in  your  power  about  the  cocoons, 
I remain,  &c.” 

After  the  receipt  of  this  letter,  to  which  I replied 
three  times,  I never  received  any  communication  from 
my  corre.spondent,  and,  as  above  stated,  it  was  by  mere 
accident  that  I heard  of  his  death. 

Alfred  Wailly. 

110,  Clapham-road,  London,  S.W. 


CORRESPONDENCE. 


THE  PARTICIPATION  OF  LABOUR  IN  THE 
PROFITS  OF  ENTERPRISE. 

If  it  is  not  out  of  order,  before  the  close  of  the  dis- 
cussion upon  this  important  subject,  which  I shall  have 
no  opportunity  of  attending,  I should  like  to  offer  a 
few  suggestions  upon  a question  which  I have  had 
peculiar  advantages  of  studying,  from  both  an  official 
and  employer’s  point  of  view. 

That  there  is  a great  amount  of  wasted  and  mis- 
placed energy  existing  among  workmen  scarcely  admits 
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of  argTunent ; and  it  lias  always  appeared  to  me,  that 
the  greater  part  of  it  arises  from  the  want  of  personal 
interest  in  the  quantity  or  quality  of  work  done ; where 
quantity  is  the  only  object  to  be  gained,  piece-work 
seems  to  meet  every  requirement  in  tliis  direction,  the 
prices  being  related  by  the  natural  law  of  supply 
and  demand,  while  bringing  the  best  man  to  the  front ; 
but  where  quahty  is  required,  piece-work  as  a rule 
becomes  a failure,  and  some  scheme  of  participation  in 
profits  is  the  only  reasonable  solution  of  the  problem. 

I submit  that  any  scheme  of  this  kind  will  prove 
useless,  if  it  fails  to  recognise  the  following  conditions, 
viz.  : — That  the  margin  between  a workman’s  earnings 
and  his  daily  requirements  is  too  small  to  admit  of  its 
being  risked  to  meet  trade  losses,  even  supposing  work- 
men could  be  found  willing  to  incur  such  a risk ; and 
that  forced  investment  will  never  be  popular  among  the 
bulk  of  British  workmen. 

To  comply  with  these  conditions , the  following  principle 
seems  to  me  to  be  the  correct  one  upon  which  to  base  any 
scheme  of  participation,  and  I feel  sure  would  be  found 
acceptable  to  a large  number  of  our  masters  and  men — 
viz.,  that  if  a workman,  by  dint  of  increased  exertion, 
can  supplement  the  ordinary  profits  of  trade,  he  is 
justly  entitled  to  one  half  of  the  amount  so  earned, 
but  bound  to  leave  the  other  half  in  the  hands  of  his 
employer,  to  cover  the  risk  of  loss,  for  which  he  has 
no  capital  provided.  In  the  case  of  old  and  well- 
estabhshed  concerns,  this  standard  of  ordinary  profit 
might  be  fairly  arrived  at,  by  taking  the  average  of 
the  profit  and  loss  balance  for  a number  of  years,  ex- 
tending over  a period  of  both  inflation  and  depression 
of  trade ; and  with  new  concerns,  by  a fixed  per- 
centage, covering  interest  upon  capital  invested,  and  a 
reasonable  profit.  But,  in  all  cases,  the  amount  di\dsible 
among  the  workmen  to  be  paid  to  them  annually  in 
cash,  upon  their  production  of  a qualifying  certificate 
of  a certain  maximum  of  service,  based  upon  a system 
of  tickets  given  over  with  their  wages. 

The  employer,  in  the  face  of  continued  losses,  would 
have  the  option,  as  now,  either  of  reducing  the  work- 
man’s wages,  or  of  closing  his  business  altogether;  whilst 
the  payment  of  a yearly  bonus — in  some  cases  probably 
being  a much  larger  amount  than  the  workman  was  in 
the  habit  of  receiving  atone  time— would  lay  the  founda- 
tion of  habits  of  thrift,  otherwise  imthought  of  for  want 
of  encouragement. 

The  well  -known  antipathy  of  trades  imions  to  piece- 
work has,  in  my  opinion,  done  more  to  estrange  the 
good  feeling  which  should  exist  between  capital  and 
labour  than  anything  else,  and  probably  has  stifled,  at 
the  same  time,  many  comprehensive  schemes  on  the 
part  of  the  employers  for  mutual  benefit. 

^ J.  B.  Squire. 

orston-hou.se,  Dimiing-road,  Liveipool. 

February  22nd,  18S1. 


EIYER  COXSERVAXCY  BILLS. 

\ ou  did  me  the  honour  last  week  to  print  an  abstract 
of  the  remarks  I made  on  Mr.  Cresswell’s  paper.  They 
are  generally  very  accurate,  but  there  are  two  points 
upon  which  I appear  to  have  been  misunderstood  by 
your  reporter. 

1st.  I am  made  to  say  that  I think  the  classification 
of  lands  shoiild  take  place  before  the  formation  of 
districts,  whereas  the  exact  opposite  is  my  opinion. 

The  district  and  its  authority  should  be  formed  first, 
and  afterwards,  when  Government  sanction  is  sought 
for  any  particular  works  a Board  may  wish  to  cai  , 
out,  ^ the  proper  time  for  the  Local  Government 
Board,  with  the  aid  of  its  inspector,  to  go  into  the  ques- 
tion of  how  far  different  lands  will  be  benefited.  It 
must  be  remembered  that  what  any  works  are  worth  to 
a landowner  must  depend  upon  the  character  and 
position  of  those  works  ; and  what  proportion  he  ouo-ht 
to  pay  should  be  settled  when  the  works  have  been  de- 


cided upon,  and  when  their  locality  and  probable  effect 
have  been  announced. 

If  all  the  owners  in  a watershed  have,  before  a Board 
can  be  formed,  to  submit  to  being  taxed  in  a certain 
manner  for  river  improvements  still  undevised  in  locali- 
ties still  unfixed,  you  may  depend  upon  it  more  fighting 
than  flood  prevention  will  be  the  result. 

2nd.  I am  made  to  say  that  if  weirs  were  removed 
from  rivers,  “it  would  not  make  any  difference  in  the 
level  of  the  water.”  What  I did  say  was  to  this  effect, 
that  there  are  many  weirs  on  the  Thames  up  which  boat» 
can  be  rowed  during  extreme  floods,  and  that  the  fall 
at  the  weir,  which,  in  such  cases,  must  be  extremely 
small,  is  an  outside  measure  of  the  improvement  that 
could  result  from  the  removal  of  the  weirs. 

R.  W.  Peeegrinne  Birch. 

2,  Westminster  Chambers,  Victoria-street,  S.W. 

March  2nd,  1881. 


OBITUARY. 


William  Arnot,  F.C.S. — Mr.  Amot,  a consulting’ 
chemist  and  chemical  engineer,  of  Edinburgh,  died  on 
the  9th  February,  at  the  early  age  of  38,  at  Bridge 
of  Allan,  to  which  place  he  had  gone  for  change  of 
air.  Although  his  health  had  been  broken  by  a severe 
attack  of  rheumatic  fever  last  winter,  his  death  was 
somewhat  sudden,  and  he  was  annoimced  to  read  a 
paper  before  the  Society  of  Arts,  on  the  9th  of  the 
present  month,  on  “ Improvements  in  the  Treatment  of 
Esparto  for  the  Manufacture  of  Paper,”  a subject  to’ 
which  he  had  paid  special  attention.  In  the  winter  of 
1877,  he  delivered  a course  of  six  Cantor  lectures,  ou 
“ The  Technology  of  the  Paper  Trade.”  Mr.  Arnot 
was  born  in  Falkirk,  where  his  father  was  an  iron- 
monger, and  in  early  life  he  removed  to  Glasgow  to- 
study  chemistry  under  Dr.  Penny.  He  was  subsequently 
appointed  chemist  to  Messrs.  Macfle’s  Sugar  Reflnery, 
but,  in  1868,  he  returned  to  Scotland  to  assist  Dr.  Penny 
in  the  work  of  purifying  the  River  North  Esk,  and 
shortly  afterwards,  on  the  doctor’s  death,  he  was 
appointed  successor.  In  1873,  he  opened  large  chemical 
works  at  Kirkintilloch.  This  undertaking  not  being 
successful,  he  removed  to  Edinburgh.  Mr.  Amot 
elected  a member  of  the  Society  of  Arts  in  1877. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock: — 

March  9. — “Ascents  of  Chimborazo  and  Cotopaxi, 
in  1880.”  By  Edward  Whymper. 

Members  are  requested  to  take  notice  that  this 
meeting  will  be  held  at  the  South  Kensington  Museum.. 
For  conditions  of  admission  see  page  289. 

March  16. — “The  Compound  Air-Engine.”  By 
Col.  F.  Beaumont,  R.E. 

March  23. — “ The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Causes.”  By 
Cornelius  Walford. 

March  30. — “Recent  Advances  in  Electric  Light- 
ing.” By  W.  H.  Peeece. 

April  6. — “ The  Discrimination  and  Artistic  Use  of 
Precious  Stones.”  By  Professor  A.  H.  Church,  F.C.S. 

April  27. — “ Five  Years’  Experience  of  the  Working 
of  the  Trade  Marks’  Registration  Acts.”  By  Edmund 
Johnson. 

Dates  not  yet  fixed  : — 

‘ ‘ The  Manufacture  of  Glass  for  Decorative  Purposes.” 
By  H.  J.  Powell  (Wliitefriars  Glass  Works). 

“ Buying  and  Selling  ; its  Nature  and  its  Tools.” 
By  Professor  Bonamy  Price,  M.A.  Lord  Alfred  S. 
Churchill  will  preside. 
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“ The  Electrical  Railway,  and  the  Transmission  of 
Power  by  Electricity.”  By  Alexandee  Siemens. 

Foreign  and  Coloniax  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

Maecii  15.  — “ Diamond  Fields  of  South  Africa.” 
By  R.  iMiTiEAY. 

Apeil  5.  — “ Trade  Relations  between  G-reat  Britain 
and  lier  Dependencies.”  By  William:  Westgaeth. 

Applied  Chemistry  and  Physics  Section. 

Tlnirsday  evenings,  at  eight  o’clock: — 

JlAEcn  24. — “ The  Future  Development  of  Electrical 
Appliances.”  By  Prof.  JohnPeeey. 

The  meeting  previously  announcd  for  April  7 will  be 
hold  on  May  12. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock: — 

Maecii  4. — “ The  Results  of  British  Rule  in  India.” 
Bv  J.  M.  Maclean.  Sir  Richaed  Temple,  Bart., 
G.C.S.I.,  C.I.E.,  D.C.L.,  will  preside. 

3Iaecii  25. — “The  Tenure  and  Cultivation  of  Land 
in  India.”  By  Sir  Geoege  Campbell,  K.C.S.I.,  M.P. 

May  13.— “ Burmah.”  By  General  Sir  Aiithue 
PiiAYEE,  G.C.M.G.,  K.C.S.I.,  C.B. 

IVIembers  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantor  Lectures. 

Monday  evenings,  at  eight  o’clock : — 

The  Third  Course  will  be  on  “ The  Scientific 
Principles  involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Adams,  F.R.S.  Four  Lectures. 

Syllabus  of  the  Course. 

Lectttee  I. — Maech  7. 

The  production  and  regulation  of  electric  currents. 
'I  he  laws  of  the  mutual  induction  of  currents  and 
maemets. 

Lecthee  II. — Maech  14. 

Tlie  measurement  of  electric  currents.  Efficiency  of 
magneto-  and  dynamo -electric  machines.  Heating 
effects  of  the  current. 

Lectuee  III. — Maech  21. 

L .-e  of  magneto-  and  dynamo -electric  machines  for 
electric  ligliting.  Electric  lighting  by  means  of  the  arc. 

Lectuee  IV. — Maech  28. 

Subdivisions  of  the  electric  current.  Incandescent 
lnmj)H.  Luminous  effects  of  electric  currents  in  a 
vacuum,  and  in  various  gases. 

Tlie  Fourtli  Course  wiU  be  on  “The  Art  of  Lace- 
making,”  by  Alan  S.  Cole.  Three  Lectures. 

April  25  ; May  2,  9. 

The  Fiftli  Course  will  be  on  “ Colour  Blindness 
and  its  Infiuence  upon  Various  Industries,”  by 
R.  Bkudknell  Carter,  F.  H.C.S.  Three  Lectures. 

May  16,  23,  30. 


MEETINGS  FOR  THE  ENSUING  WEEK. 
MOSD.VV.  .M A. t.  ii  TTu... SOCIETY  OF  ARTS,  John-strect, 
Aflclpln,  >v  .C. ,8p.m.  (Cantor  Lectures.)  I*rofe.ssor  W. 
(r.  Adnm.o.  “ The  Scientific  Principles  Involved  in 
Lh  ' fric  Lighting.”  (Ixrctnre  I.) 

Fai-Tiicr.V  riuh.  Inn.s  of  Court  Hotel,  Holbom,  W.C., 
i p.in.  lUr.  T.  Aveling,  “Tithes,  Ordinarj'  and  Extra- 
nnlm:ir\-.” 


Royal  Inst itnf  ion.  Alberaarlc-street,  W.,  5 p.m.  Gene 
Moiitlily  Meeting. 

In.stimtc  of  Huneyors.  12,  Great  Georgo-street,  S.'\ 
s p.n».  l^Ir.  II,  H.  Colliii.s,  “ .Sanitation  as  an  importi 
increment  of  value  in  House-Property.” 

^j<'iety  of  Emrineers,  6,  Wcstminster-chambere,  7.i  p, 
MMioil,  11.  Diandos-.street,  W.,  8^  p.m. 

^ ictona  In.stitnte.  7.  Adelphi-terraee,  W.C.,  8 p.m.  1 
I..  iirowm,  “ language  and  the  Theories  of  its  Origh 


London  Institution,  Finsburj'-circus,  E.C.,  5 p.m.  Rev. 
Prof.  A.  H.  Sayce,  “ The  Gods  of  Canaan.” 

Tuesday,  March  8th... Medical,  11,  Cbandos-street,  W.,  ^ p.m. 
Anniversary. 

Royal  Institution,  Albemarle- street,  W.,  3 p.m.  Prof. 
E.  A.  Schafer,  “ The  Blood.”  (Lecture  VTTT.) 

Central  Chamber  of  Agriculture  (at  the  House  of  the 
Society  of  Arts),  11  a.m. 

Medical  and  Chirurgical,  53,  Berners  - street,  Oxford- 
street,  W.,  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  1.  Discussion  on  Sir  William  Thomson’s 
paper,  “ Tide-Gauge,  Tidal  Harmonic  Analyser,  and 
Tide-Predicter.” 

Photographic,  5a,  Pall-mall  East,  S.W.,  8 p.m.  Paper 
by  Mr.  Pa^e  Jennings. 

Anthropological  Institute,  4,  St.  Martin’s-place,  W.C., 
8 p.m.  1.  Exhibition  of  rubbings  taken  from  door- 
posts and  window-frames  in  New  Zealand.  With  a 
note  from  Prof.  Max  MtlUer.  2.  Mr.  S.  E.  Peal, 
“ Note  on  Assam  Dwellings.”  3.  Major  R.  G.  Wood- 
thorpe,  “A  short  account  of  the  Wild  Tribes  inhabiting 
the  so-called  Naga  Hills,  on  our  North-Eastern  Frontier 
of  India.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  March  9th. ..SOCIETY  OF  ARTS  (in  the  Theatre 
of  the  South  Kensington  Museum ) , 8 p.m.  Mr.  Edward 
Whymper,  “ Ascents  of  Chimborazo  and  Cotopaxi,  in 
1880.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Prof.  R. 
Owen,  “Description  of  Parts  of  the  Skeleton  of  an 
Anomodont  Reptile  {Platypodosaurus  rohustus,  Ow.), 
Part  2.  The  Pelvis.”  2,  Prof.  R.  Owen,  “ The  Order 
Theriodontin,  with  a Description  of  a New  Genus  and 
Species  {JEhirosaurus  felinus,  Ow.).”  3.  Mr.  G.  M. 

Dawson,  “ Additional  Observations  on  the  Superficial 
Geology  of  British  Columbia  and  Adjacent  Regions.” 

Graphic,  University  College,  W.C.,  8 p.m. 

Microscopical,  King’s  CoUege,  W.C.,  8 p.m.  Mr.  A.  D. 
Michael,  “A  Species  of  Acarus  Believed  to  be  Un- 
recorded.” 

Royal  Literary  Fund,  10,  John-street,  Adelphi,  W.C., 
3 p.m.  Annual  Meeting. 

Sanitary  Institute  of  Great  Britain,  9,  Conduit-street,  W., 
8 p.m.  Adjourned  Discussion  upon  Mr.  W.  H.  Michael’s 
paper,  “ The  Law  in  Relation  to  Sanitary  Progress.” 

Royal  United  Service  Institution,  WhitehaU-yard,  8^  p.m. 
laeut.-Col.  E.  F.  Chapman,  “ The  March  from  Kabul 
to  Kandahar  in  August,  1879,  and  the  Battle  of  the  1st 
September.” 

Thursday,  March  10th. ..Royal,  Burlington-house,  W.,  4r^  p.m. 

Antiquaries,  Burlington-house,  W.,  8^  p.m. 

London  Institution,  Finshury-circus,  E.C.,  7 p.m.  Mi\ 
W.  Morris,  “ The  Prospects  of  Architecture  in  Modern 
Civilisation.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W„  8 p.m.  Mr.  Walter  J,  Allen,  “Art  with 
reference  to  the  Stage.”  The  Sequel. 

Royal  Institution,  Albemarle-street,  W.,  3p.m.  Rev.  W. 
Houghton,  “ The  Picture  Origin  of  the  Cimeiform 
Characters.”  (Lectiu’e  II.) 

Inventors’  Institute,  4,  St.  Martin’s-place,  W.C.,  8 p.m. 

Royal  Society  Club,  Willis’s-rooms,  St.  James’s,  S.W., 
6 n.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Friday,  March  11th... Royal  United  Service  Institution,  White- 
haU-yard, 3p.m.  Vice-Admiral  W.  M.  Dowell,  “ Naval 
Tactics.” 

Royal  Institution,  Albemarle-street,  W.,  9 p.m.  Prof.  J. 
Stuart  Blackie,  “ The  Language  and  Literature  of  the 
Scottish  Highlands.” 

Astronomical,  Burlington-house,  W.,  8 p.m. 

Geologists’  Association,  University  CoUege,  W’’.C.,  2^ p.m. 
Visit  to  the  British  Museum,  under  the  direction  of  Mr. 
Stuart  V.  Ridley. 

Gnekett  Microscopical  Club,  University  CoUege,  W.C., 
8 p.m. 

Clinical,  *i3,  Bemers-street  W.,  p.m. 

New  Shakespeare,  University  CoUege,  W.C.,  8 p.m.  1.  Dr. 
Brinsley  Nicholson,  “The  ‘Tempest’  founded  on  an 
older  Play.”  9.  Mr.  Herbert  A.  Evans,  “ The  Quartos 
of  1 and  2 ‘ Henry  IV.’  ” 

Royal  CoUege  of  Physicians,  PaU-maU  East,  S.W.,  5p.m. 
(Gulstonian  Lecture.)  Dr.  Coupland,  “Ansemia.” 
(Lecture  I.) 

Folk  Lore  Society,  22,  Albemarle-street,  W.,  8p.m.  Rev. 
J.  Sibree,  jun.,  “The  Oratory,  Songs,  Legends,  and 
Folk  Tales  of  the  Malagasy.” 

Saturday,  March  12th... Ladies’  Sanitary  Association  (at  the 
House  OF  the  Society  of  Arts),  ^ p.m.  Dr.  B.  W. 
Richardson,  “Domestic  Sanitation  or  Health  at  Home.” 
(Lecture  V.) 

Physical,  Science  Schools,  South  Kensington,  S.W.,  3 p.m. 
Col.  Festing  and  Capt.  Abney,  “ The  Absorption  Spectre 
of  Organic  Bodies.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3|  p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Mr.  R. 
Stuart  Poole,  “ Ancient  Egypt  in  its  ComparativeRela- 
tions.’  (Lecture  TV.) 
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IM.  Mmmunications  for  the  Society  should  be  addressed  to  the  Secretary 
Joknstreet,  Adelphi,  London,  W.  G, 


NOTICES. 


CANTOE  LECTUEES. 

The  first  lecture  of  tlie  third  course  was  delivered 
on  j^onday,  7 th  inst.,  by  Professor  W.  G.  Adams, 
F.R.S.,  on  “ The  Scientific  Principles  involved  in 
Electric  Lighting.”  The  lecturer  commenced 
with  a description  of  the  production  and  regula- 
tion of  electric  currents,  and  then  illustrated  the 
laws  of  the  mutual  induction  of  currents  and 
magnets.  Arrangements  have  been  made  for  the 
exhibition  of  various  incandescent  and  other  lamps 
in  action  at  the  third  and  fourth  lectures,  and  for 
this  purpose  the  British  Electric  Light  Company 
have  kindly  promised  to  lend  Gramme  machines, 
and  Messrs.  Robey  to  lend  a steam-engine  to  drive 
the  machines. 

The  lectures  will  be  published  during  the  summer 
vacation. 


ALBEET  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  for  1881,  early  in  May  next. 
This  medal  was  struck  to  reward  “ distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  awarded  as  follows  : — 

In  1861,  to  Sir  Rowland  Hill,  K.C.B.,  F.R.S.,  “for 
his  great  service  to  Arts,  Manufactures,  and  Com- 
merce, in  the  creation  of  the  penny  postage,  and  for 
Iris  other  reforms  in  the  postal  system  of  this  country, 
the  benefits  of  which  have,  however,  not  been  confined 
to  this  country,  but  have  extended  over  the  civihsed 
world.” 

In  186.5,  to  his  Imperial  Majesty,  Napoleon  III.,  “ for 
distinguished  merit  in  promoting,  in  many  ways,  by  his 
personal  exertions,  the  international  progress  of  Arts, 
Manufactures,  and  Commerce,  the  proofs  of  which  are 
afforded  by  his  judicious  patronage  of  Art,  his  enlight- 
ened commercial  policy,  and  especially,  by  the  abohtion 
of  pa.ssports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and 
Commerce.” 

In  1867,  to  Mr.  (afterwards  Sir)  W.  Fothergill  Cooke 
and  Professor  (afterwards  Sir)  Charles  Wheatstone, 
F.R.S.,  “ in  recognition  of  their  joint  labours  in  estab- 
lishing the  first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.R.S., 


LL.D.,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brought  to  a 
state  of  perfection  hitherto  unapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.” 
In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  For.  Memb.  R.S.,  Chevalier  of  the 
Legion  of  Honour,  &c.,  “ for  his  numerous  valuable  re- 
searches and  writings,  wnich  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
agriculture,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  and  Commerce.” 

In  1870,  to  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
reahsation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  (now  Sir)  Henry  Cole,  C.B.,  “for his 
important  8er^dces  in  promoting  Arts,  Manufactures, 
and  Commerce,  especially  in  aiding  the  establishment 
and  development  of  International  Exhibitions,  the  de- 
velopment of  Science  and  Art,  and  the  South  Kensing- 
ton Museum.” 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.R.S., 
“for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the  manu- 
factui’e  of  steel.” 

In  1873,  to  Michel  Eugene  Chevreul,  For.  Memb.  R.S., 
“ for  his  chemical  researches,  especially  in  reference  to 
saponification,  dyeing,  agricidture,  and  natural  history, 
which  for  more  than  half  a century  have  exercised  a 
wide  influence  on  the  industrial  arts  of  the  world.” 

In  1873,  to  C.  W.  Siemens,  D.C.L.,  F.R.S.,  “for 
his  researches  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ; and  for  his  improvement  in  the  manufacture 
of  iron ; and  generally  for  the  services  rendered  by  him 
in  connection  with  economisation  of  fuel  in  its  various 
applications  to  the  Manufactures  and  the  Arts.” 

In  1875,  to  Michel  Chevalier,  “ the  distinguished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Arts,  Manufactures,  and 
Commerce.” 

In  1876,  to  Sir  George  B.  Airy,  K.C.B  , F.R.S., 
Astronomer  Royal,  “for  eminent  services  rendered  to 
Commerce  by  his  researches  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improvements  in  the  applica- 
tion of  the  mariner’s  compass  to  the  navigation  of  iron 
ships.” 

In  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  R.S., 
member  of  the  Institute  of  France,  “ the  distinguished 
chemist,  whose  researches  have  exercised  a very  material 
influence  on  the  advancement  of  the  Industrial  Arts.” 
In  1878,  to  Sir  Wm.  G.  Armstrong,  C.B.,  D.C.L., 
F.R.S.,  “ because  of  his  distinction  as  an  engineer  and 
as  a scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — hydraulically — due  to  his 
constant  efforts,  extending  over  many  years,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  beneficially  substituted  for  most 
laborious  and  injurious  manual  labour.” 

In  1879,  to  Sir  William  Thomson,  LL.D.,  D.C.L., 
F.R.S.,  “ on  account  of  the  signal  services  rendered  to 
Arts,  Manufactures,  and  Commerce  by  his  electrical 
researches,  e.specially  with  reference  to  the  transmission 
of  telegraphic  messages  over  ocean  cables.” 

In  1880,  to  James  Prescott  Joule,  LL.D.,  D.C.L., 
“ for  having  established,  aftermost  laborious  research, 
the  true  relation  between  heat,  electricity,  and  mechani- 
cal w'ork,  thus  affording  to  the  engineer  a sure  guide  in 
the  appheationof  science  and  industrial  pursuits.” 

The  Council  invite  members  of  the  Society  to  for- 
ward to  the  Secretary,  on  or  before  the  23rd  of 
April,  the  names  of  such  men  of  high  distinction  aj 
they  may  think  worthy  of  this  honour. 
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COMMITTEE  ON  PREVENTION  OF  STREET 
ACCIDENTS. 

A meetin"  of  tbo  Committee  appointed  by  the 
Council  to  confer  with  a deputation  from  the 
S-i<;iety  for  Preventing  Street  Accidents,  was  held 
on  r^londay,  ZMiirch  7,  at  the  House  of  the  Society 
of  Arts.  Present : — Sir  Eutherford  Alcock,  K.C.B., 
Mr.  G.  C.  T.  Bartley,  Mr.  Andrew  Cassels,  and  Sir 
Henry  Cole,  K.C.B.,  Avith  Mr.  H.  Trueman  Wood, 
Se  Tctary,  on  the  part  of  the  Society  of  Arts  ; Vis- 
count Templetown,  Sir  Hastings  Hoyle,  Hr.  H.  H. 
Good  sail,  Mr.  W.  E.  Philp,  the  Eev.  William 
Eogers,  Mr.  W.  E.  Stevenson,  and  Mr.  E.  C. 
Keevil,  Secretary,  on  the  part  of  the  Society  for 
Preventing  Street  Accidents.  It  was  resolved  to 
recommend  the  Council  to  appoint  a deputation  to 
wait  upon  the  Lord  Mayor. 


PROCEEDINGS  OF  THE  SOCIETY. 


APPLIED  CHEMISTRY  AND  PHYSICS  SECTION. 

Thursday,  February  24.  1881  ; Captain  Sir 
George  Nares,  E.N.,  K.C.B.,  F.E.S.,  in  the 
chair. 

The  paper  read  was — 

DEEP-SEA  INVESTIGATION,  ANH  THE 

appaeatus  employee  in  it. 

By  J.  Y.  Buchanan,  F.R.S.E.,  F.C.S. 

Deep-sea  investigation,  in  the  sense  of  exploring 
the  surface  of  the  ocean  with  the  view  of  discover- 
ing new  lands,  and  so  determining  the  boundaries 
of  the  .sea,  has,  in  all  ages,  commanded  the  atten- 
tion of  the  more  civilised  races  of  mankind,  and  the 
most  adventurous  of  their  members  have  ever 
engaged  with  enthusiasm  in  its  pursuit.  It  is 
pirohable  that  the  first  voyages  were  undertaken, 
le.s.s  with  a view  to  satisfy  curiosity,  than  to  render 
travflling  from  place  to  place  more  expeditious 
and  les.s  irksome.  It  was  not  until  the  mariner’s 
compass  had  been  introduced  into  Europe,  in  ihe 
1‘ith  (T-ntury,  that  long  voyages,  out  of  sight  of 
laml,  could  be  undertaken;  although  the  enter- 
I)ris«  of  the  Mediterranean  mariners  enabled  them 
b-  biko  their  shi])s  as  far  as  Britain  without  any 
such  aid  ; and  no  one  who  is  at  all  acquainted  with 
practical  navigation,  will  deny  the  difficulty  and 
the  danger  of  the  undertaking.  The  adoption  of 
the  Cf)mjc'es  as  a standard  of  direction,  and  the 
iinniMnse  amount  of  valuable  property  which  was 
cnnsifjTjnitly  risked  on  the  faith  of  its  infalli- 
bi  :ty.  rai  1 a strong  interest  in  the  study  of 
the  behaviour  of  the  magnetic  needle  in  differ- 
ent hK:.anf.i‘s.  es[)eciully  at  sea,  resulting  in 
thr  disco v«  r,-  and  invc.stigation  of  the  magnetic 
sanation  which,  con.sequonf!y,  became  a recog- 


I nised  phenomenon  to  be  taken  into  account  irr 
all  questions  affecting  a ship’s  reckoning.  During- 
his  voyage,  which  ended  in  the  discovery  of 
America,  Columbus  crossed  and  determined  the 
position  of  a line  of  “no  variation  ” some- 
what west  of  the  Azores.  This  line  was,  by 
Papal  decree,  made  the  boundary  between  the  rival 
kingdoms  of  Portugal  and  Castille,  and  thus,  to 
the  determination  of  its  position,  was  given  a 
factitious  importance  which  was  the  indirect  cause- 
of  much  valuable  geographical  discovery.  The 
first  voyages  for  scientific  purposes  were  thus  under- 
taken for  determining  the  magnetic  constants  at 
different  places  on  the  ocean,  and  as  these  are 
subject  to  continual  variations,  their  re-determina- 
tion from  time  to  time  is  likely  to  furnish  in  the 
future  a motive  for  frequent  maidtime  expeditions. 

It  was  in  connection  with  the  investigation  of 
magnetic  phenomena  that  an  exceedingly  con- 
venient method  of  graphically  representing  the- 
relation  between  isolated  observations,  received 
its  first  extension.  In  an  ordinary  map  or  chart, 
one  of  the  principal  features  is  the  coast-line. 
This  line  represents  the  most  probable  direction  of 
the  intersection  of  the  sea  surface  with  the  land 
surface,  as  deduced  from  observations  at  isolated 
points.  With  greater  detail  in  the  survey,  the 
height  of  points  inland  above  the  sea  is  deter- 
mined, from  which  profiles  are  drawn,  and  points 
of  equal  height  on  these  profiles  are  connected, 
and  their  projections  on  the  sea  surface  are  entered 
in  the  map  as  lines  of  equal  height  above  the  sea, 
generally  called  contour  lines.  When  the  depth 
of  the  land  below  the  sea  is  determined,  the  same- 
method  of  graphic  representation  is  adopted.  In 
a chart,  however,  all  the  original  determinations 
of  depth  are  entered,  while  in  the  map  the  general 
configuration  of  the  country  is  represented  as^ 
deduced  from  the  individual  observations.  Simi- 
larly, in  rendering  the  results  obtained  by  the 
magnetic  observer  conveniently  and  intelligibljr 
accessible  to  the  public,  and  especially  to  the^ 
navigator,  the  results  of  the  determinations  of 
variation  at  the  different  localities  are  entered 
in  a chart,  and  points  of  equal  variation  are  con- 
nected by  lines  drawn  at  convenient  intervals,  as 
from  degree  to  degree,  or  every  five  degrees.  Here^ 
the  case  of  sea  and  land  charts  is  reversed.  At 
sea  the  magnetic  constants  vary  gradually,  and 
nowhere  abruptly,  consequently  a chart  of  magnetic 
contours  of  moderately  recent  date  supplies  aU  the 
wants  of  navigation.  It  is  otherwise,  however^ 
on  land,  especially  in  volcanic  countries,  or  those 
consisting  largely  of  igneous  rocks.  An  almost 
constant  constituent  of  these  rocks  is  magnetic 
oxide  of  iron  or  loadstone,  and  the  proportion  in 
which  it  is  present  in  rocks  immediately  adjacent 
to  one  another,  often  varies  within  very  wide  limits^ 
The  consequence  is,  that  the  needle  points  in  dif- 
ferent directions  at  localities  close  to  each  other,  sa 
that  a survey  of  such  a country  would  differ  very 
materially,  according  as  the  bearings  were  dependent 
on  solar  or  magnetic  observations. 

The  employment  of  contour  lines  to  represent 
the  results  first  of  geodetical,  then  of  magnetic,  ob- 
servations, was  extended  by  Humboldt  to  the 
representation  of  temperature  phenomena.  They 
have  since  been  largely  used  to  represent  the  dis- 
tribution of  other  qualities,  such  as  density  of  sea 
water,  and  of  plants,  animals,  &c. 
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Important,  however,  as  is  the  investigation  of 
magnetic  pheonomena  at  sea,  it  is  not  my  inten- 
tion to  refer  further  to  it  to-night ; it  is  enough  to 
have  pointed  out  that  the  interest  which  it 
possessed  for  navigation  was  the  moving  cause 
of  the  fitting  out  of  the  earliest  maritime  scien- 
tific expeditions.  Our  concern  is  with  the  deter- 
mination of  the  depth  of  the  ocean,  of  the  dis- 
tribution of  temperature  in  its  waters,  of  the 
chemical  and  physical  character  of  its  waters,  and 
of  the  ground  at  its  bottom,  and  with  the  dis- 
tribution of  life  in  it. 

The  first  problem  of  deeji-sea  investigation  is  to 
determine  the  extent  of  the  ocean,  its  size,  its 
volume.  The  superficial  extent  and  Hmits  are  de- 
termined by  the  surveyor.  In  order  to  map  out 
the  bottom  of  the  SPa,  there  is  only  one  method, 
namely,  the  direct  determination  of  the  depth  at 
as  many  places  as  possible. 

When  a ship  is  “in  soundings,”  the  depth  is 
ascertained  at  frequent  intervals  by  a “leadsman” 
stationed  in  some  convenient  place  on  the  outside 
of  the  ship,  whence  he  can  throw  forward  the  lead 
attached  to  the  line  which  he  carries  in  his  hand. 
The  ordinary  hand  lead  line  is  from  20  to  2<5 
fathoms  long,  and  it  is  conventionally  marked  with  1 
bits  of  leather  at  2,  3,  and  10  fathoms,  white 
bunting  at  o and  lo,  red  bunting  at  7 and  17,  blue 
bunting  at  13,  and  with  two  knots  at  20  fathoms. 
The  lead  is  a long,  finely-tapered  block,  of 
generally  14  lbs.  weight ; it  has  a recess  at  the 
thick  end,  and  is  perforated  at  the  other  end  for 
the  reception  of  the  line.  This  instrument  is 
chiefly  used  while  the  ship  is  in  motion.  The  man 
entrusted  with  the  duty  s^vfillgs  the  lead  backwards 
and  forwards,  and  even  completely  round  a 
vertical  circle,  in  order  to  generate  the  re- 
quisite momentum  to  caiTy  the  lead  well  in 
advance  of  the  ship  before  it  touches  the  water.  It 
then  sinks  rapidly,  whilst  the  leadsman’s  position 
is  advancing  to  the  spot  where  the  lead  touched 
the  water.  When  the  line  has  thus  been  brought 
up  and  down,  the  depth  is  ascertained  by  observa- 
tion of  the  marks  on  the  line.  It  is  obvious  that  by 
this  primitive,  but  effective,  method  of  sounding, 
the  limiting  dejfih  which  can  be  so  ascertained 
depends  chiefly  on  the  speed  of  the  vessel,  and  in 
a less  degree  on  the  skill  and  strength  of  the 
leadsman.  Under  ordinary  circumstances,  the 
method  is  effective  in  depths  up  to  twelve  or  fifteen 
fathoms,  and  this  degree  of  efficiency  suffices  for 
most  purposes. 

Occasionally,  however,  it  is  advisable  to  sound 
in  greater  depths,  without  the  ship  being  neces- 
sarily stationary.  The  simplest  method  of  doing 
so  is  to  reduce  as  much  as  possible  the  ship’s  way, 
and  having  carried  the  line  well  forward,  to  leave 
it  there,  and  give  it  line  as  it  sinks.  Here  the 
depth  and  the  speed  of  the  vessel  should  be  so  pro- 
portioned, that  the  lead  readies  the  bottom  before 
the  ship  has  jiassed  completely  over  it.  With  care, 
very  accurate  sounflirrgs  can  be  obtained  in  this 
way,  but  the  depth  must  not  be  much  above  thirty 
or  forty  fathoms. 

When  the  object  is  to  sound  in  ocean  water, 
where  we  must  be  j)repared  to  meet  with  depths  of 
two  or  three  thorrsand  fathoms,  it  is  essential  that 
the  vessel  be  kept  stationary,  and  if  hemp  line  be 
used,  rau.'h  heavier  weights  must  be  employed. 
Sounding  in  great  dejiths  is  one  of  the  most  im- 


portant operations  connected  with  deep-sea  in- 
vestigations, and  it  is  only  within  the  last  thirty 
years  that  it  has  received  any  very  great  attention. 
Probably  the  first  attempt  at  deep-sea  sounding 
was  made  by  Captain  Constantine  John  Phipps, 
during  his  Arctic  voyage,  in  the  year  1773,  when 
he  was  accompanied  by  Dr.  Irving,  Avho  made  a 
number  of  very  valuable  determinations  of  the 
temperature  of  the  sea  water  at  different  depths, 
besides  fitting  the  vessel  with  one  of  the  earliest 
stills,  which  worked  well,  and  supplied  the  crew' 
with  fresh  water  during  the  whole  cruise.  Phipps’ 
deepest  sounding  appears  to  have  been  683  fathoms. 
For  this  purpose,  all  the  lead  line  in  the 
ship  was  used,  and  a lead  weighing  150 lbs., 
which  appeared  to  have  sunk  about  ten  feet 
into  the  mud,  a soft  blue  clay.  With  this 
was  sent  down  a water-bottle,  of  Dr.  Irving’s 
construction,  and  the  water  brought  up  had  a 
pressure  of  40“  Fahr.,  that  of  the  surface  being 
55“  Fahr.  The  density  of  the  water  was  a,lso 
measured,  and  Cavendish’s  self-registering  ther- 
mometers were  used.  So  that,  at  this  early  date, 
the  methods  and  objects  of  deep-sea  investigations 
w'ere  perfectly  understood.  What  prevented  much 
work  being  done  was  chiefly  the  want  of  steam. 
But  little  advance  wms  made  in  this  branch  of 
research  until  after  the  termination  of  the  French 
war.  In  1818,  Captain  John  E-oss  made  his  we^l- 
known  voyage  of  discovery  to  the  Arctic  seas,  in 
H.M.  ss.  Isabella  and  Alexarider.  During  this 
voyage,  he  paid  great  attention  to  deep-sea  investi- 
gation, and  invented,  and  had  constructed,  one  of 
the  earliest  satisfactory  instruments  for  bringmg 
up  a considerable  quantity  of  the  bottom-mud  in 
deep  water.  He^  himself,  gives  the  following 
account  of  his  instrument  and  its  performanees, 
in  the  appendix  to  the  account  of  the  voyage : — 

“This  instrument  %vas  invented  by  me,  on  board  his 
^Majesty’s  ship  Imbella,  in  the  early  part  of  our  voyage 
to  the  Arctic  llcgions.  Many  fruitless  attempts  had 
been  made  to  procure  substances  from  the  bottom  of  the 
sea  in  deep  water,  by  the  instruments  with  which  we 
W'ere  supplied,  and  I had  an  opportunity  of  observing’ 
the  reasoTis  of  this  fiiilure,  wdiich  led  to  the  discovery 
of  that  which  I am  about  to  describe,  and  which,  in 
almost  every  instance,  completely  succeeded  in  accom- 
plishing that  desirable  object,  of  bringing  iip  substances 
of  any  description,  in  considerable  quantity,  from  any 
depth ; but  it  has  also  been  found  to  preserve  the 
temperature  of  any  substances,  if  they  are  soft,  until  it 
can  be  measured  by  the  thermometer,  and  by  that 
means  the  temperature  of  the  earth  can  bo  nearly 
ascertained  at  any  fathomable  depth.  In  MelviUe  Bay, 
on  the  Ist  of  August,  it  broixght  up  from  four  hundred 
and  twenty  fathoms  some  soft  mud,  into  which  tlie 
thennometer  was  immediately  immersed,  and  it  gave 
29}°.  .Vt  the  same  time,  the  self -registering  thermo- 
meter, at  the  depth  of  two  hundred  and  ten  fathoms, 
gave  the  same  temperature.  In  Prince  Regent’s  Bay, 
in  four  hundred  and  fifty-five  fathoms,  it  gave  the 
same  temperature.  In  the  entrance  of  Lancaster 
Sound,  at  the  depth  of  six  hundred  and  seventy-fom* 
fathoms,  the  temperature  of  the  mud  was  also  found  to 
bo  29}°  ; and  at  the  highest  part  of  that  inlot  in  which 
we  sounded,  the  mud  was  found  to  be,  in  six  himdrcd 
and  fifty  fathoms,  29°. 

“On  the  Gth  of  September,  in  latitude  72°  23’ N., 
and  longitude  73“  07}  W.,  we  sounded  in  1,050 
fathoms,  from  which  depth  the  instrument  brought  up 
G llxs.  of  very  soft  mud.  The  next  day  being  quite 
calm,  we  tric'd  the  temperature  of  the  sea  at  five,  Kix, 
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seven,  eight  hundred,  and  a thousand  fathoms,  and 
found  its  temperature  decrease,  from  35  gradually  to 
the  same  temperature  as  the  instrument  gave  it,  which 
was  23^.  Although  the  instrument  may  not  bring  up 
the  mud  at  the  exact  temperature  of  that  at  the  bottom, 
it  may  bo  supposed  that  it  cannot  have  suffered  much 
alt'^ration,  from  its  agreeing  so  nearly  with  the  self- 
ingisteriug  thermometer,  and  that,  if  it  has  altered,  it 
must  bo  to  increase  the  degree  of  temperature;  hence, 
it  may  alwavs  bo  inferred  that  the  mud  at  the  bottom 
IS  not  of  a higher  temperature  than  that  brought  up  by 
the  instrument.  The  reasons  for  so  little  alteration 
taking  i)laco  is  the  closeness  with  which  the  instrument 
confines  the  mud,  which  is  such  as  not  to  allow  even 
the  water  to  escape.  If  the  instrument  strikes  among 
stories  which  are  small  enough  to  get  between  the 
forc^^ps,  it  will  bring  up  as  many  as  are  enclosed  in 
Them  ; iu  one  instance,  it  brought  up  a stone  (which 
weighed  two  pounds  and  a half)  from  300  fathoms, 
«mi,  in  another,  it  struck  a rock,  and  cut  a piece  out, 
wliich  it  brought  up  from  216  fathoms.  The  instru- 
ment was  made  from  the  model  by  the  ship’s  armourer, 
and  succeeded  on  the  first  trial. 

"To  u.se  the  deep-sea  clamms,  it  is  necessary  to  be 
provided  -with  whale  lines,  such  as  are  used  by  the 
Greenland  and  South  Sea  ships,  which  are  two  and  a 
half  inches  in  circumference,  made  of  the  best  hemp, 
and  vri  y plia,ble  and  easily  coiled  ; the  lines  ought  to 
bo  sp!ic>=d  together,  and  faked,  or  coiled,  so  as  to  run 
<p.iito  clear  on  tlie  fore  part  of  the  ship’s  decks.  In  very 
deep  water  it  Ls  necessary  that  it  should  be  calm,  or 
nearly  so,  to  be  certain  that  soundings  are  obtained  in 
500  fathums;  but,  in  a light  breeze,  the  instrument  may 
In  bung  to  a boat,  and  towed  iu  the  direction  of  the 
ship’s  drift,  and  if  there  is  any  wind,  it  is  best  to  lower 
all  the  sail.s  down.  An  outrigger,  fitted  with  a block, 
should  be  fixed  in  the  weather-quarter,  through  which 
the  line  ought  to  be  rove  and  bent  to  the  instrument, 
when  it  ought  to  bo  lowered  until  it  is  a fathom  below 
the  surface,  and  then  let  go.  The  instruments  and  lines 
Tuay,  however,  be  made  for  different  depths,  and  used 
a';curuiiigly.  For  the  North  Sea,  I would  recommend 
one  of  fifty  pounds.” 

The  cu't-iron  ,sinker  of  the  one  actually  used  by 
Oij)biin  lioss  was  a long,  hollow,  parallelopiped, 
weighing  ono  hundredweight. 

About  tho  same  time  as  Sir  Jobn  Foss  was  pro- 
sei  uting  liis  voyages  on  behalf  of  the  Government, 
Score  iby,  in  tho  jmrsuit  of  his  trade  as  a whaler, 
v,':is  collecting  most  valuable  information.  Of  all 
the  navigators  who  have  combined  with  the  due 
<lis  charge  of  their  duties  as  sailors  the  scientific 
invcafigaf.ion  of  tlie  conditions  of  the  ocean, 
tho  younger  Rcorcsby  Is  certainly  the  one  most 
imbued  with  tho  spirit  of  the  philosopher.  The 
i;roblcms  to  be  solved  seem  to  present  tbem- 
N''lv-fl  at  once  to  bis  mind  divested  of  all 
irr(‘lovaiit  imittor,  and  be  attacks  them  directly 
HM'l  .snccossfully.  In  sounding  at  great  depths,  for 
instance,  ho  at  once  recognises  that  when  the  ordi- 
na'y  doe])  scu  lino  and  lead  are  used,  the  increasing 
weight  of  lino,  in  proportion  as  more  of  it  is 
r ujiiii-ed,  renders  less  certain  the  determination  of 

* moment  when  l)ottom  is  reached.  He  deter- 
ini'ios  tho  (IcnFity  of  the  water  with  a thermometer 
v.ntb  large  bulb  aud  narrow  stem,  and  fie  gives  a 
for  correcting  observ'-od  specific  gravities  for 
f^uviperjituio,  which  shows  that  he  knew  that  sea 
wafer  did  not  attain  a maximum  of  density  at  the 
Kamo  temper, atu re  as  distilled  water.  The  follow- 
ing ]»assnge  from  his  " Arctic  Voyage”  will  show 
ho  y (h.n-.viigbiy  bo  knew  the  nature  of  the  work 
.via  b ! ('  harl  fuk'  n up  : — 


"The  difficulty  of  getting  satisfactory  soxmdings  at 
great  depths,  arises  principally  from  the  uncertain 
intimation  given  when  the  lead  strikes  the  bottom. 
This  uncertainty  is  increased  by  using  a thick  line  ; for 
if  a lead  of  a hundred  pounds  were  used,  the  rope 
attached  to  it  would  require  to  be  so  thick  that,  at  the 
depth  of  six  or  eight  hundred  fathoms,  the  weight  of 
the  line,  even  in  water,  would  be  so  many  times  greater 
than  that  of  the  lead,  that  scarcely  any  effect  could  be 
observed  when  it  should  reach  the  bottom.  Hence,  I 
always  prefer  a light  lead,  and  a very  small  line.  With 
a lead  of  20  pounds,  I have  sounded  in  above  1,000 
fathoms,  and  felt  assured  that  if  it  had  struck  the 
bottom  I should  have  observed  it,  for  the  whole  of  the 
line  in  use  was  not  above  twice  as  heavy  as  the  lead  ; 
so  that  the  diminution  of  one-third  of  the  weight  would 
have  been  very  observable.  But  with  a heavy  lead  and 
thick  line,  where  the  strength  of  several  men  is  requisite 
to  haul  it  up,  there  can  he  no  evidence,  without  the  test 
of  weighing,  of  any  trifling  alteration  in  the  strain  or 
weight.  Hence,  if  the  lead  is  found  to  have  been  at  tho 
bottom,  there  can  he  no  assurance  that  a quantity  of  the 
line,  as  well  as  tho  lead,  has  not  also  been  on  the  ground. 
To  a 20  lb.  or  28  lb.  lead,  I generally  attach  200  or  300 
fathoms  of  common  log-line,  where  there  is  no  valuable 
apparatus  along  with  it,  and  to  this  a small  lead-line, 
and  finish  with  a deep-sea  line,  thus  increasing  the  line 
in  thickness  with  the  increase  of  weight  to  he  supported ; 
and  having  the  whole  of  such  a weight  that  the  line 
can  he  held  in  the  hand,  and  the  least  stoppage  made 
perceptible.” 

After  showing  how,  from  observation  of  the 
whale  fishing,  he  had  often  been  able  to  draw 
correct  conclusions  as  to  the  depths  of  water,  seeing 
the  amount  of  line  which  they  would  take  out 
when  running  perpendicularly  downwards,  he 
relates  the  following  story,  from  the  log-book  of 
his  father,  who  was  also  a whaler : — 

‘ ‘ At  great  depths,  the  effect  of  the  pressure  cf  the 
sea  is  not  a little  curious.  My  father  met  with  the 
following  singular  instance,  in  the  year  1749,  which  I 
have  taken  from  his  log-book.  On  the  31st  of  May, 
the  chief  mate  of  the  Henrietta,  of  Vhitby,  the  ship  my 
father  then  commanded,  struck  a whale,  which  ‘ ran  ’ 
all  the  lines  out  of  the  boat  before  assistance  arrived, 
and  then  dragged  the  boat  under  water,  the  men  mean- 
while escaping  to  a piece  of  ice.  VTien  the  fish  returned 
to  the  surface  to  ‘ blow  ’ it  was  struck  a second  time, 
and  soon  afterwards  killed.  The  moment  it  expired,  it 
began  to  sink,  which,  not  being  a usual  circumstance, 
excited  some  surprise.  My  father,  who  was  himself 
assisting  at  the  capture,  observing  the  circumstance, 
seized  a grapnel,  fastened  a rope  to  it,  threw  it  over  the 
tail  of  the  fish,  and  fortunately  hooked  it.  It  continued 
to  sink,  but  the  line  being  held  fast  in  the  boat,  at 
length  stopped  it,  though  not  until  the  ‘ strain  ’ 
was  such  that  the  boat  was  in  danger  of  sinking. 
The  ‘ bight  ’ or  loop  of  a rope  being  then  passed 
round  the  fish,  and  allowed  to  drop  below  it, 
inclosed  the  line  belonging  to  the  sunken  boat 
which  was  found  to  he  the  cause  of  the  phenomenon 
observed.  Immediately  the  harpoon  slipped  out  of  the 
whale,  and  was,  with  the  line  and  boat  attached  to  it, 
on  the  point  of  being  lost,  when  it  was  luckily  caught 
by  the  encompassing  rope.  The  fish  being  then  released 
from  the  weight  of  the  line  and  boat,  rose  to  the  sur- 
face ; and  the  strain  was  transferred  to  the  boat  con- 
nected with  the  disenaraged  harpoon.  My  father, 
imagining  that  the  sunken  boat  was  entangled  among 
rocks  at  the  bottom  of  the  sea,  and  that  the  action  of  a 
current  on  the  line  produced  the  extraordinary  stress, 
proceeded  himself  to  assist  in  hauling  up  the  boat. 
The  strain  upon  the  line  he  estimated  at  no  less  than 
three  fourths  of  a ton,  the  utmost  power  of  twenty-five 
men  being  requisite  to  overcome  the  weight.  The 
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laborious  operation  of  hauling  the  line  in  occupied 
several  hours,  the  weight  continuing  nearly  the  same 
throughout.  The  sunken  boat,  which  before  the  ac- 
cident would  have  been  buoyant  when  full  of  water, 
when  it  came  to  the  surface  required  a boat  at 
each  end  to  keep  it  from  sinking.  When  it  was 
hoisted  into  the  ship,  the  paint  came  off  the  wood  in 
large  sheets,  and  the  planks,  which  were  of  wainscot, 
w^re  as  completely  soaked  in  every  pore  as  if  they  had 
l&in  at  the  bottom  of  the  sea  since  the  Flood.  A 
wooden  apparatus  that  accompanied  the  boat  in  its 
progress  through  the  deep,  consisting  chiefly  of  a piece 
of  thick  deal,  about  fifteen  inches  square,  happened  to 
fall  overboard,  and  though  it  originally  consisted  of 
the  lightest  fir,  sunk  in  the  water  like  a stone.  The 
boat  was  rendered  useless  ; even  the  wood  of  which  it 
was  built,  on  being  offered  to  the  cook  as  fuel,  was 
tried,  and  rejected  as  incombustible.” 

The  incident  is  exceedingly  interesting,  as  being, 
perhaps,  the  first  occasion  on  which  the  effect  of 
the  enormous  pressure  produced  by  a column  of 
water  was  directly  observed.  It  will  be  observed 
that  the  wood,  though  painted,  got  completely 
water-logged,  while  the  whale,  which  must  have 
penetrated  to  nearly  the  same  depths,  retained  its 
buoyancy. 

The  plan  introduced  by  the  Americans,  of  using 
fine  twine  and  a heavy  weight,  sacrificing  both  at 
every  sounding,  was  one  which,  with  a little  elabo- 
ration, could  have  been  made  to  give  very  accurate 
measurements  of  depth.  And,  indeed,  when  it 
was  found  that  ordinary  observation  or  feeling 
did  not  suffice  to  indicate  when  the  shot  had 
reached  the  bottom,  the  practice  of  observing  the 
rate  at  which  successive  equal  lengths  of  the  line 
passed  out,  which  has  since  been  so  useful,  was 
introduced.  It  is  worthy  of  remark  that,  at  this 
early  date  (about  1850),  iron  wire  was  used  instead 
of  twine,  by  Lieutenant  Walsh,  of  the  U.S. 
schooner  Tan^y. 

When  telegraphic  enterprise  began  to  develop 
itself,  deep-sea  sounding  became  of  great  practical 
importance,  and,  since  the  date  of  the  first  Atlantic 
cable,  it  has  been  carried  on  both  by  Governments 
and  commercial  companies,  with  all  the  energy 
produced  by  prospective  money-making.  For 
the  telegraphic  engineer,  however,  it  was  not 
enough  to  know  the  depth  of  the  water;  it 
it  was  of  almost  equal  importance  for  him  to  know 
the  nature  of  the  ground  on  which  his  cable  was 
to  lie.  The  invention,  in  1854,  by  passed  Midship- 
man Brooke,  of  the  U.S.  Navy,  of  a contrivance  to 
detach  the  weight  used  to  carry  down  the  sound- 
ing - line,  while  it  enabled  a specimen  of  the 
bottom  to  be  brought  up,  was  of  great  importance 
in  rendering  easier  and  more  accurate  the  survey 
of  the  ocean  bed.  Brooke’s  sounding  apparatus 
consisted  of  a cannon-ball,  with  a hole  drilled 
through  iL  Through  this  hole  passed  a straight 
rod,  fitted  at  its  upper  end  with  peculiar  disengag- 
ing hooks.  The  weight  was  slung  to  these  hooks 
by  means  of  a wire,  which  passed  from  a ring, 
which  was  slipped  over  the  rod  under  the  weight, 
up  on  each  side  of  the  cannon-ball  to  the  hooks. 
The  sounding-line  was  attached  to  eyes  in  these 
hooks,  and  as  long  as  the  lower  end  of  this  rod  was 
not  resting  on  any  thing,  the  weight  was  kept 
securely  in  its  place,  and  available  for  taking  out 
the  sounding-line.  As  soon,  however,  as  bottom 
was  reached,  and  this  rod  came  to  be  supported  on 
its  lower  end,  the  hooks  at  the  upper  end  fell 


forward,  and  allowed  the  wire  to  disengage  itself. 
The  weight  was  thus  released,  and,  on  the  line 
being  pulled  up,  the  rod  came  away  through  the 
perforation  of  the  shot,  and  brought  with  it 
specimens  of  the  mud  in  small  quill  tubes  fitted  in 
a recess  in  the  lower  end  of  the  rod.  The  principal 
object  which  Brooke  had  in  view  was  to  disengage 
his  weight,  and  his  contrivance  for  doing  so  is  ex- 
cellent, the  moment  the  end  of  the  rod  touphes 
bottom,  the  weight  slips  off.  In  order,  however, 
to  gain  the  greatest  possible  amount  of  information 
from  a deep-sea  sounding,  it  is  advisable  to  arrange 
so  that  the  tube,  which  is  now  used  in  similar 
machines  instead  of  a rod,  should  penetrate  the 
ground  as  far  as  possible.  This  is  attained  by  so 
arranging  the  apparatus  that  the  weight  does  not 
detach  at  the  moment  of  striking  bottom,  but  only 
when  hauling  in  is  begun.  This  condition  is  ful- 
filled in  the  instrument  used  in  H.M.S.  Bulldog, 
by  Sir  Leopold  M’Clintock,  in  the  year  1860.  It 
is  a modification  of  Sir  John  Ross’s  “deep-sea 
clamm,”  in  which  the  weight  presses  the  clamm 
into  the  ground,  until,  on  pulling  in  the  line,  it  is 
thrown  off  and  left  at  the  bottom.  This  instru- 
ment brings  up  a specimen  of  what  is  at  the 
surface  of  the  ground,  but  does  not  give  a sample 
of  what  is  below. 

The  “Fitzgerald”  sounding  machine  was  used 
in  the  expedition  in  H.M.S.  Lightning , in  the 
summer  of  1868,  when  it  gave  satisfaction.  It 
was  tried  on  board  the  U.S.S.  Tuscarora,  and 
Commodore  Belknap  reports  unfavourably  of  it. 
From  its  irregular  form,  it  offers  considerable 
resistance  during  descent,  and  in  coming  up  gets 
the  line  full  of  kinks. 

At  the  latter  end  of  1868,  Captain  Shortland  was 
ordered  to  make  soundings  between  Bombay  and 
Aden,  and  for  this  purpose  he  devised  and  con- 
structed on  board  his  ship,  the  Hydra,  a modifica- 
tion of  Brooke’s  apparatus,  which  gave  great  satis- 
faction, and  was  afterwards  used  in  the  Porcupine 
and  the  Challenger.  The  general  arrangement  is 
the  sameas  in  Brooke’s  apparatus;  instead,  however, 
of  a rod,  he  has  a brass  tube,  which  passes  through 
the  centre  of  the  weight,  which  consists  of  one  or 
more  cylinders  of  cast-iron.  These  weights  are 
slung  by  a wire  to  a shallow  hook,  on  the  upper 
part  of  the  rod,  which  surrounds  the  brass  tube, 
i The  lower  end  of  the  brass  tube  carries  a pair  of 
I butterfly  valves,  and  in  the  middle  of  the  tube  are 
i two  conical  valves  opening  upwards,  between  which 
j a sample  of  the  bottom  water  is  secured,  while  a 
I specimen  of  the  mud  is  brought  up  in  the  lower 
j segment  of  the  tube.  In  later  instruments,  the  tube 
I was  adapted  only  for  the  reception  of  the  mud. 

, When  this  instrument  was  used,  the  tube  penetrated 
into  the  ground  until  the  weights  were  supported 
on  the  bottom,  when  a steel  spring  at  the  upper 
end  of  the  rod  expanded,  and  threw  the  bight  of 
the  wire  off  the  hook.  The  weights  were  thus 
released,  and  on  hauling  in  the  line,  the  tube  alone 
was  brought  up.  During  the  first  year  of  the 
cruise  of  the  Challenger,  this  instrument  was  exclu- 
sively used,  and  it  gave  general  satisfaction.  The 
principal  objection  to  it  lay  in  the  smallness  of  the 
samples  of  bottom  which  it  brought  up.  This  was 
due  first  to  the  narrowness  of  the  tube,  and  also  to 
the  butterfly  valves  at  the  end.  The  object  of  these 
valves  is  to  keep  the  samples  from  being  washed 
out,  but  they  also  very  materially  obstruct  the 
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entrances.  With  a much  larger  tube,  and  a rightly 
^rround  valve  at  the  top,  better  samples  would  have 
been  obtained. 

After  the  first  year  of  the  cruise,  the  “ Hydra 
machine  was  replaced  by  the  “ Bailey.”  This  was 
an  apparatus  very  much  on  the  same  lines,  but 
differing  from  the  “ Hydra,”  in  the  size  of  tube,  and 
tlie  method  of  disengaging.  The  tube,  which  was 
of  iron,  was  5 feet  long  by  2^  inches  wide,  and 
Av.'ighcd  alone  25  lbs.  The  hook  which  carried 
rhewire  and  Aveights  formed  part  of  a separate 
brass  piece,  which  telescoped  into  the  iron  tube 
the  moment  it  touched  bottom,  thus  throwing  off 
th(^  Avoights  Avithout  utilising  them  for  pressing 
the  tube  further  into  the  mud.  The  weight,  how- 
(“‘A'cr,  of  the  tube  alone  was  so  considerable,  that  this 
Avas’of  little  matter,  and  the  “Bailey”  usually 
brought  ujA  large  samples  of  mud.  It  must,  how- 
ever, be  remembered,  that  though  the  samples 
Avere  large  in  quantity,  they  were  principally  from 
the  superficial  layer.  In  working  with  a tube  of 
2.’,  inches  internal  diameter,  a substantial  valve 
of  some  sort  is  necessary  to  prevent  the  samples 
falling  out  Avhen  the  tube  is  being  brought  on 
board.  Such  a valve  is  always  a great  impedi- 
ment to  the  entrance  of  the  mud.  It  would, 
therefore,  be  of  great  importance  to  arrange  the 
Ba  ley  tube,  so  that  the  weight  should  be  utilised 
ill  shoving  it  into  the  ground,  and  also  that  a 
greater  length  of  it  should  protrude  beyond  the 
Aveiglit.  In  this  way,  samples  of  the  mud  below 
the  .superficial  layer  would  be  obtained,  and  the 
interest  attaching  to  it  is  evident.  Even  with 
llic  “ Bailey,”  as  it  is.  we  find  in  several  places  a 
red  clay  at  the  surface,  with  white  mud  below  it. 

In  exxfioring  the  seas  and  lakes  of  the  High- 
lands of  Scotland,  I have  made  extensive  use 
of  form  of  sounding  tube  and  lead,  which  I 
devise  d for  the  purpose,  and  which  I have  always 
found  to  act  very  well.  Its  construction  is  simple, 
b'  ing  in  effect  nothing  but  a straight  brass  tube, 
of  om  inchdiamett  r,  carrying  a brass  shoulder  about 
one  fo(jt  from  the  loAver  end.  A cylindrical  leaden 
sinker  of  suitable  weight  is  slipped  over  the  upper 
end,  and  rests  on  the  shoulder.  This  line  is  made 
fast  to  a metal  eye  at  the  top,  and  the  part  of 
the  tub(!  b(‘loAV  tiu!  shoulder  can  be  unscrewed, 
and  the  mud  which  has  been  brought  up  in  it 
squef  /od  out  by  a idungor.  1 have  tubes  of  various 
h'ogtlis,  with  .sinkers  of  various  weights,  for  work 
at  ddlViAuit  dej)tbs,  and  under  different  conditions. 
I’or  work  in  inland  lakes  it  is  necessary  that  every 
thing  should  lx;  as  light  as  possible,  hi  order  to  be 
suitable  for  land  transport.  I use  a tube  and 
siidicr,  Avcighing  in  all  tlirce  pounds  ; while  at  sea, 
with  the  steam  winf;h  available,  the  sinker  weighs 
generally  2*^  lbs.  Where  the  bottom  is  soft  mud, 
thest?  tubes  bury  themselves  in  it,  and  bring 
up  very  (a)nsideral)h>  samples.  The  samples  are 
also  very  satisfactoiy  when  the  bottom  is  clay  ; 
Avlu  n,  however,  the  bottoui  is  hard  sand,  or  simi- 
larly n'sisiing  m.att  rial,  the  tube  impinges  suddenly 
on  i(,  and  does  not  penetrate  as  deeply  as  might 
be  wi^hed.  The  effect  is  very  much  as  if  an 
attempt  were  to  be  jnade  to  make  a spade  penetrate 
tin-  ground  by  a sudden  blow,  instead  of  a persist- 
('ut  .sln>ve.  I have  designed  an  arrangement  which 
Avill  enable  the  tube  to  exercise  a gradual  pressure 
on  the  bottom,  and  so  to  penetrate  muds  or  sands, 
Avhich  offer  considerable  resistance.  Instead  of 


the  weight  resting  on  a metal  shoulder,  rigidly 
attached  to  the  tube,  I suspend  it  by  strong  india- 
rubber  cords,  from  hooks  near  the  top  of  the  tube. 
When  the  tube  strikes  the  bottom,  the  Aveight 
delivers  its  blow  gradually  through  the  stretching 
of  the  india-rubber.  I have  had  a tube  of  this 
kind  constructed  five  feet  long,  and  with  a valve 
at  the  top.  This  valve  at  the  top  is  to  pre- 
vent the  contents  of  the  tube  falling  out  by 
their  own  weight,  when  the  apparatus  has  been 
taken  out  of  the  water,  and  is  being  brought  on 
board.  These  tubes  bring  uj)  samples  of  often 
very  coarse  sand,  and  Caj)tain  Tizard,  Avho  tried 
one  last  year  in  the  surveying  vessel  Knight 
Errant,  found  that  in  glohigerina  ooze  it  was  Avasbed 
out  on  the  Avay  out.  I feel  sure  that,  Avith  the- 
india-rubber  slings,  the  tube  Avould  penetrate- 
through  the  layer  of  comparatively  unbroken 
foraminifera  on  the  surface,  and  plug  itself  at  tho 
bottom  with  the  more  finely  comminuted  and 
clayey  substance  which  is  usually  found  below. 
Where  the  object  is  to  make  soundings  rapidly, 
and  to  get  a small  sample  of  the  mud  on  the  sur- 
face of  the  bottom  (as  in  sounding  for  telegrax)h 
cables),  a lead  with  a blunt  end  is  used.  This 
penetrates  only  a small  way  into  the  mud,  and  is 
easily  drawn  out,  bringitig  a sufficient  sample  in 
the  axial  tube.  Mr.  Gray,  of  the  Silvertown 
Telegraph  Works  Companj’-,  showed  me  the 
sinkers  used  on  board  their  ships.  They  weigh 
thirty  pounds,  and  at  the  bottom  of  the  tube  is  a 
very  simple  and  ingenious  valve,  made  of  india- 
rubber,  Avhich  is  pressed  against  the  side  of  the 
tube  by  the  lead,  while  sinking,  and  expands, 
and  closes  the  orifice  sufficiently  to  prevent  the 
sample  being  washed  out  on  coming  up. 

I now  proceed  to  consider  the  precautions  to 
be  observed  in  the  actual  use  of  these  instruments. 

On  stopping  the  ship,  “ to  make  a station,”  the 
first  operation  is  to  determine  the  depth.  For  this 
purpose  the  ship,  under  steam,  is  brought  head,  or 
in  some  cases  stern,  to  wind,  and  kept  as  nearly  as 
possible  stationary  while  the  sounding  is  being 
effected.  The  method  of  sounding  in  deep  water 
is  essentially  the  same  whether  hemp-line  or  wire 
is  used.  In  both  cases,  it  is  necessary  to  load 
the  end  of  the  line  with  such  a weight  that, 
in  the  deepest  water  which  may  reasonably  be 
expected,  the  velocity  of  descent  shall  not  be 
diminished  to  an  excessive  extent  by  the  friction 
of  the  increasing  length  of  line  in  pa.ssing 
through  the  water.  Twenty  years  before  the 
Challenger  sailed,  wire  had  been  used  on  isolated 
occasions  by  the  Americans,  but  it  was  not  until 
Sir  William  Thomson  took  it  up,  and,  with 
characteristic  energy,  worked  it  out  into  a practical 
method,  that  it  became  really  available.  When 
the  Challenger  fitted  out,  it  was  decided,  and,  I 
think,  wisely  decided,  to  use  hemp-line,  which  had 
already  yielded  valuable  results,  and  the  working 
of  which,  even  at  the  greatest  depths,  was  familiar 
to  her  captain  and  officers.  During  the  three  and 
a-half  years  of  her  expedition,  the  extension  of 
telegraphic  enterprise  rendered  rapid  deep  - sea 
sounding  a necessity,  and,  in  consequence,  de- 
veloped both  the  apparatus  and  the  art.  Yow-a- 
days,  our  sailors  are  almost  as  familiar  with 
the  handhng  of  wire  as  with  that  of  rope,  and 
no  similar  expedition  would  now  start  with- 
out being  furnished  with  apparatus  for  using  . 
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wire  in  deep  sounding.  At  the  same  time,  it 
would  he  equally  improper  to  start  without 
a sufficient  supply  of  good  hemp  line,  and  the 
apparatus  for  working  it.  For  we  should  never 
allow  our  affection  for  what  is  novel  to  blind  us 
to  the  advantages  of  what  is  older-fashioned.  For 
many  purposes  wire  must  supersede  hemp,  because 
it  does  the  work  better  and  more  expeditiously, 
but  there  are  other  departments  of  the  work  of 
deep-sea  investigation  which  are  better  done  with 
hemp.  The  great  advantage  of  wire  above  hemp  is 
that,  for  the  same  tensile  strength,  we  have  a line  | 
which  passes  through  the  water  without  develop- 
ing any  serious  retarding  force  due  to  friction, 
whereas,  with  hemp  line,  the  retardation  so  pro- 
duced is  very  great.  The  saving  in  time  and 
labour,  due  to  the  absence  of  this  frictional  re- 
tardation, is  so  great  that  there  can  be  no  question 
of  choice  between  wire  and  hemp  when  it  is  re- 
quired to  sound  in  deep  ocean  water.  To  take  an 
example,  in  water  of  l,o00  fathoms,  a three- 
hundredweight  sinker,  with  the  best  hemp  sound- 
ing line,  takes  twenty  minutes  to  reach  the  bottom ; 
with  wire,  and  a thirty-pound  sinker,  the  sounding 
is  completed  in  from  twenty -five  to  thirty  minutes. 

Although,  however,  it  is  thus  incomparably 
superior  to  hemp  for  deep  sounding,  it  has  dis- 
advantages from  which  the  hemp  is  free.  Its 
greatest  drawback  springs  from  its  liability  to  i 
break.  A hemp  line  may  be  bent  and  twisted  in 
any  way  we  please,  without  its  strength  being  in  ' 
any  way  affected;  not  so,  however,  with  wire. 
During  its  whole  lifetime  it  must  never  suffer  a 
sharp  bend,  or  twi^t,  or  nick ; if  it  does,  its 
strength  is  gone,  and  if  the  damaged  part  is  not  ' 
cut  out  an  accident  is  sure  to  happen.  Agaui,  Sir  : 
'William  Thomson  has  always  advocated  the  use  of  j 
naked  steel  wire,  which  rusts  easily  when  moistened  j 
with  salt  water.  In  order  to  preserve  it,  the  wire,  ] 
along  with  the  reel,  has  to  be  kept  in  a tank  of  I 
water  rendered  alkaline  with  soda  or  lime.  This  I 
is  an  inconvenience  ; but  my  own  experience  leads 
me  to  the  conclusion  that  there  is  no  reason  why  ' 
galvanised  steel  wire  should  not  be  used,  and  I j 
find  that  it  keeps  perfectly  well  without  any  j 
preservative.  The  objection  usually  raised  to  j 
galvanised  wire  is,  that  the  jjrocess  of  galvanis- 
ing weakens  it.  This  difficulty  I got  over  by 
taking  Xo.  20  galvanised  instead  of  Xo.  22 
naked,  as  recommended  by  Sir  "William  Thomson. 
"Where  steam  jjower  is  not  available  for  heaving  j 
up,  the  wire  possesses  a very  great  advantage,  for  it  ! 
can  be  easily  worked,  even  at  very  great  depths, 
by  hand.  Ihe  U.S.  ship  Tiiscarora,  which,  in  1874, 
sounded  out  the  route  from  San  Francisco  to  Japan, 
and,  in  doing  so,  surveyed  the  deepest  water  in  the 
world,  did  all  her  sounding  by  hand.  As  an  in- 
stance of  what  can  be  done,  I will  quote  from 
Captain  Eelknap’s  report,  the  work  done  on  the 
two  days,  January  17th  and  18th.  Six  soundings 
were  made,  all  in  w’ater  over  4,000  fathoms  in 
depth  ; forty- t\vo  observations  of  the  temperature 
at  depths  below  the  surface  and  1,200  fathoms 
were  made,  and  the  current  was  observed  at  10, 
20,  30,  50,  100,  and  200  fathoms  below  the  surface. 
One  of  the  soundings,  the  depth  being  4,350 
fathoms,  occupied  two  hours  and  twenty-seven 
minutes,  the  des''ent  occuying  fifty-three,  and  the 
reeling  in  ninety  minutes. 

"With  steam  power  at  hand— and  without  it,  it 


w’-ould  be  folly  to  attempt  deep-sea  Avoik — heinj) 
line  becomes  preferable  to  wire,  where  the  other 
branches  of  deep-sea  work  are  being  carried  out, 
such  as  serial  temperature  observations,  and  the 
collection  of  water  samples  from  diffbrent  depths.. 

Deep-sea  thermometers  which  have  been  care- 
fully compared  with  a standard,  and  which  have 
been  used  in  many  soundings,  are  instruments  of 
very  great  value,  and  if  lost  cannot  be  replaced  by 
the  purchase  of  new  ones.  Hence,  in  maldng 
such  observations,  the  conditions  which  we  have 
chiefly  to  keep  in  view  is  the  safety  of  our 
thermometers,  wdiile,  for  the  completeness  of  our 
w’ork,  it  is  important  that  the  temperature  should 
be  observed  at  as  many  different  dejjths  as  possible. 
Xow,  as  the  chance  of  the  hemp-breaking  is  very 
small  when  compared  with  the  wire,  it  is  per- 
missible to  risk  a greater  number  of  therummeters 
on  it  than  on  a thin  wire.  Therefore,  to  get  the  same 
number  of  observations  with  the  wire  would 
require  the  operations  of  sinking  and  heaving  in 
to  be  repeated  a greater  number  of  times  than 
with  the  hemp,  and  as  a thermometer  must  be 
allowed  a certain  time  to  take  the  temperature 
of  the  water,  it  will  bo  seen  that  for  such 
work  the  wire  is  in  the  end  no  more  expeditious 
than  the  hemp,  and  the  use  of  it  is  attended 
with  considerate  risk  of  the  loss  of  valuable  in- 
struments. I am  quite  convinced,  from  my  ow'ii 
experience,  that  for  all  work  in  depths  up  to  500 
or  000  fathoms,  hemp  is  better  for  all  purposes, 
because  a sinker  can  be  used,  which  will  make  it 
descend  nearly  as  quick  as  wire,  and,  with  a steam 
winch,  it  can  be  brought  up  at  nearly  the  same 
rate. 

The  w'ire  has,  of  course,  the  advantage,  that 
it  stows  in  a much  smaller  space  than  ordinary 
sounding  line. 

Finall}'-,  and  to  answer  the  question  wdiich  is 
often  put  to  me,  whether  wire  or  hemp  should  be 
used  in  a ship’s  outfit,  I would  say  take  both,  as 
they  are  both  useful  in  their  proper  places.  For 
determining  the  depth,  use  wire  ; for  detail  work, 
with  the  thermometers  and  water  bottles,  use  hemp. 
In  this  way  your  sounding  will  be  done  expedi- 
tiously, and  you  will  not  lose  your  instruments. 

"With  regard  to  dredging,  which  forms  a very 
important  department  of  deep-sea  investigation, 
there  can  be  no  doubt  of  the  great  superiority  of 
wire  over  hemp  rope.  The  advantage  in  point  of 
rapidity  of  work,  and  of  stowage  space,  is  much 
greater  than  in  the  case  of  sounding.  Here,  again, 
we  are  indebted  for  a scientific  instrument  to  the 
enterprise  of  telegraphic  engineers,  for  if  it  had 
not  been  a necessity  for  them,  it  is  not  likely  that 
we  should  now  have  had  the  very  beautiful  flexible 
steel  wire  hawsers  which  are  to  be  found  in  nearly 
every  ship. 

Steel  wire  rope  was  first  used  for  deep-sea 
dredging  by  Professor  Agassiz,  in  the  winter 
1877-78,  and  he  has  continued  to  use  it  with  great 
success.  His  rope  “ was  one  and  one-eighth 
inches  in  circumference,  and  was  composed  of  six 
strands  laid  round  a tarred  hemp  heart.  Each  of 
the  six  strands  was  composed  of  seven  galvanised 
steel  wires  of  No.  19  American  (No.  20  Birming- 
ham) gauge.  The  ultimate  strength  of  the  rope 
was  8,750  lbs. ; weight  per  fathom  1*14  lb.  in  air, 
and  approximately  1 lb.  in  sea  water ; price,  eight 
cents,  per  foot.” 
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Lu  the  summer  of  1S78,  1 fitted  the  steam  yacht 
Mallard  Avith  a steel  Avire  dreds^ing-rope  for  Avork 
m c'opths  up  to  200  fathoms.  It  consisted  of  five 
sti'iUid-^,  arranged  around  a centre  of  cotton,  and 
each  strand  consisted  of  seven  steel  wires  (No.  24 
x‘'.NV.G.)  0 02.3  in.  in  diameter.  The  diameter  of 
tliis  TO];e  is  O-IO  in.,  and  circumference,  0‘6in.  ; its 
Av.-i-li*-  j)cr  fathom  is  0‘33  lb.,  and  breaking  strain 
30  f Avh  It  Avas.  unfortunately,  not  made  of  galva- 
wire,  and  has  now  been  in  use  for  three 
;>«;iS’)ns  Avithout  being  kept  in  any  kind  of  pre- 
Ni  1 vaf  ivo  ; and  although  necessarily  rusty,  its  worst 
fault  is  that,  Avhen  in  use,  it  is  apt  to  stain  the 
(icek. 

I;i  dec])  Avator,  Captain  Sigsbee  gives  the  follow- 
ing hs  safe  Avork  : — Time  per  hundred  fathoms, 
p.aying  out  and  hauling  back,  three  to  five  minutes, 
.-•ooording  to  circumstances.  He  reports  a good 
Jiaul  having  been  made  in  800  fathoms  in  one  hour 
••*nd  t wenty  minutes,  including  twenty- three  minutes 
for  dragging. 

My  object;  in  furnishing  myself  with  the  Avire 
ro])0  Avas  not  to  dredge,  but  to  be  able  to  anchor 
in  the  deepest  water  to  be  found  on  the  west 
coast  of  Scotland,  and  thus  facilitate  the  carrying 
« lit  of  jibysical  and  chemical  observation  on  the 
wat-  r.  In  1877,  Avhen  I explored  a large  number 
‘ f llie  Scottish  lakes  and  sea  lochs,  I had  found 
that,  in  a fresh- water  lake,  the  vertical  distribu- 
i:ou  of  temperature  is  often  very  different  in  one 
ji!aoe  li’om  Avhat  it  is  in  another  place  not  many 
1 undred  yards  distant.  The  same  Avas  also  found, 
though  in  less  degree,  in  sea- water  lakes.  It 
bt'came,  therefore,  of  the  utmost  importance,  in 
investigating  the  conditions  of  temperature  in  the 
Avater,  to  be  sure  that  the  observations  were  really 
m11  made  in  ono  and  the  same  place.  It  is  im- 
Iio.S'iblo  to  kepj)  a vessel  stationary  in  one  position 
<*y  moans  of  steam,  unless,  perhaps,  in  a land- 
I't  :h(  d bay,  Avith  a breeze  bloAving  sufficiently 
strong  to  make  the  vessel  drift  faster  than  her 
lowc.st  rate  of  steaming.  It  became,  therefore,  of  the 
gr.-alest  iniportanco  to  be  able  to  anchor  any  where, 
sfid  for  tliis  purpose  the  rope  above  described  was 
Inr.iishod.  In  the  season  of  1878,  I used  a kedge 
•inohorof  ordinary  form,  and  Aveighing  841bs.  It  was 
;ii<  icliO'l  to  the  wire  rope  by  means  of  about  tAvelve 
fa'hom.s  of  21  inch  Manilla  rope.  Often  a couple 
of  fiu-naco  bars  were  strapped  on  to  the  Manilla  at 
five  and  ttm  fatlioms  from  the  anchor,  with  a view 
to  l;c"p  a curve  on  the  line.  Tiiis  arrangement  was 
t 'Olid  to  Avorlc  extremely  AAmll.  Everything  was 
ye-,  p 'red  before  liand,  and  Avhen  the  vessel  was  in 
])  »Sition  the  anchor  was  lot  go,  and  the  Avire  rope 
nil  )vv(d  to  run  rapidly  off  the  reel,  the  strain  on 
t‘i  ! break  at  the  reel  being  carefully  regulated  by 
m-'.'UH  of  a spring  balance,  so  that  the  moment  the 
iior  toucliKl  the  bottom,  the  reel  stopped.  The 
).  ak  was  then  secured  at  a knoAvn  strain,  such 
t >ai.  ns  Iho  A'ossel  driit(*d  she  would  take  what  rope 
AA.n  le.-jiiired.  1 here  Avas  thus  no  paying  down  of 
s.aoc  hue  ()u  the  top  of  the  anchor.  When  it  was 
ju  Iged  ilrit  enough  rope  liad  been  given,  the 
s.rim  on  iho  break  aauis  increased,  which  by 
pi  Alually  l)iinging  the  Aveight  of  the  ship  on 
t 1*  nnohor,  steadied  it  into  the  ground.  When 
t , nncuor  was  found  to  be  holding,  the 
V ,A  I such  a Avay  that,  if  neces- 

. it^oojdd  easily  be  cast  loose,  and  the  vessel 

' ig  R . ifionary,  and  at  an'^hor,  the  work  could 


proceed.  It  is  of  great  importance  that  the  wire 
rope  should  be  held  fast  on  board  in  such  a way 
that  it  can  be  easily  let  go  ; for,  if  the  anchor 
begins  to  drag,  then  the  ship  gathers  way,  and  if 
now  the  anchor  suddenly  holds,  and  it  is  impossible 
to  veer  cable,  a very  excessive  strain  is  put  on  the 
rope  in  order  to  stop  the  ship’s  Avay  in  a very  short 
distance.  If,  however,  the  reel  can  be  released 
then,  by  careful  Avorking  of  the  break,  the  anchor 
can  again  be  steadied  into  the  ground,  and  the 
ship  stopped  without  any  undue  strain  being 
applied  to  the  rope.  The  rope  passes  out  over  the 
bow  of  the  vessel  through  a metal  block  on  one  of 
the  iron  davits  used  for  “catting”  the  anchor. 
From  this  block  it  is  led  through  another  block! 
which  is  attached  to  a spring  balance,  to  the  drum 
of  the  steam-winch.  The  angle  made  by  the 
line  between  the  winch  and  the  outer  block 
is  always  the  same  ; consequently,  the  strain 
shoAvn  by  the  spring  balance  is  always  the  same 
fraction  of  the  total  strain  on  the  line.  This  frac- 
tion, in  our  particular  case,  is  as  nearly  as  possible 
one-third.  In  heaving  up  the  anchor,  it  is  only 
necessary  to  watch  the  spring  balance  in  order  not 
to  over-strain  the  line.  The  moment  which  re- 
quires very  careful  attention  is  when  the  anchor  is 
being _ started  out^  of  stiff  ground.  By  careful 
handling  of  the  winch,  the  strain  is  kept  steady 
until  the  anchor  comes  aAvay,  which  is  shown  by 
the  index  of  the  balance  jumping  suddenly  back 
when  the  cable  is  rapidly  wound  in.  It  is  taken 
from  the  Avinch  by  the  reel,  which  is  wound  up 

Fia  1, 
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During  the  summer  of  1878,  the  anchor  used  as 
described  brought  up  so  many  valuable  specimens 
of  this  kind,  especially  of  those  existing  below 
the  surface  layer,  that  I determined  before  the 
next  season  to  provide  myself  with  an  anchor 
which  should  not  only  hold  the  ship,  but  retain 
the  mud  into  which  it  had  fixed  itself.  It  is 
essentially  a Trotman’s  anchor,  with  an  open  frame, 
instead  of  a solid  bar  connecting  the  two  palms. 
To  this  frame  is  laced  a stout  canvas  bag,  into  which 
any  mud  sticking  to  the  palm,  at  the  moment  of 
breaking  out  of  ground,  falls  (Fig.  1).  This  has 
proved  itself  a most  successful  instrument  for  ex- 
ploring the  bottom  of  the  seas,  especially  where  the 
object  is  to  collect  the  mud  itself,  rather  than  the 
things  that  live  on  its  surface.  Also,  as  an  anchor 
pure  and  simple  it  is  most  efficient,  being  con- 
stantly used  as  an  ordinary  kedge-anchor. 

The  economy  in  stowage,  caused  by  using  wire 
rope,  such  as  I have  described,  will  be  very  appa- 
rent if  we  consider  the  amount  of  it  which  can 
he  woimd  on  a reel  of  moderate  size.  Let  the 
<liameter  of  the  core  of  the  reel  be  18  inches,  and 
the  diameter  of  the  rope  0*2  inch,  then  if 
carefully  and  tightly  wound  on  such,  a reel 
will  hold  sixty  turns  per  foot  of  length.  If 
the  cheeks  of  the  reel  be  constructed  so  that 
rope  may  be  ^wound  on  it  until  the  outside 
diameter  of  the  coil  is  28  inches,  then  the 
average  diameter  of  one  turn  of  wire  rope  is 
23  inches,  and  the  average  circumference  one 
fathom,  and  the  number  of  turns  counted  in  the 
<lirection  of  a radius  would  be  fifty.  We  should 
then  have,  on  a reel  1 foot  long  by  2 feet  4 inches 
in  diameter,  3,000  fathoms  of  wire-dredging  rope. 
If  the  diameter  of  the  cheeks  Avere  made,  say, 
2 feet  8 inches,  then  3,000  fathoms  would  be  easily 
accommodated,  even  without  great  care  in  winding. 
The  whole  weight  of  the  line  would  be  1,000  lbs. 
It  would,  however,  be  advisable,  if  dredging  were 
to  be  attempted  at  such  depths,  to  graduate  the 
size  of  the  line ; for  it  is  quite  evident  that,  with 
.3,000  fathoms  of  it  out,  the  part  at  the  surface  of 
the  water  has  to  sustain  all  the  strain  due  to  the 
dragging  and  the  weight  of  the  line,  or  9 cwt. 
weight.  As  the  breaking  strain  when  new  is  30  cwt. 
weight,  there  would  be  an  insufficient  margin. 
Doubts  have  often  been  thrown  on  the  trustworthi- 
ness of  deep  soundings,  as  carried  out  in  the 
ordinary  and  simplest  way,  using  a hemp-line 
andheavy  sinker,  and  keeping  the  ship  asstationary 
as  possible.  The  sources  of  error  most  frequently 
are,  or  at  least  were,  the  compressibihty  of  w'ater 
and  the  existence  of  currents,  principally  under- 
currents. 

When  a liquid  suffers  compression,  its  density  is 
increased  ; consequently,  it  was  asserted,  that  at 
some  very'  great  pressure,  the  density  of  water  will 
become  equal  to  that  of  lead,  and  our  sinkers, 
instead  of  sinking,  wdll  float.  Were  water  com- 
jjressible  in  the  degree  that  air  is  compressible, 
then  the  density  of  water  might  increase  at  such  a 
rate  as  to  make  lead  float,  supposing  the  lead  to 
remain  meantime  uncompressed ; but,  whereas  the 
density  of  air  is  doubled  by  raising  the  pressure 
worked  on  it  from  that  of  one  atmosphere,  or 
30  inches  of  mercury,  to  that  of  two  atmos- 
pheres, or  60  inches  of  mercury,  the  density 
of  water  is  only  increased  by  one  twenty  thou- 
sandth. Now,  supposing  that  the  compressibility 


remains  the  same  at  high  pressures  as  at  low, 
it  would  require  a pressure  of  twenty  thousand 
atmospheres  to  raise  the  density  of  water  from  one 
to  two,  and  more  than  two  hundred  thousand  atmo- 
spheres to  raise  it  to  the  density  of  lead.  One 
hundred  fathoms  of  sea  water  exert  a pressure  of 
about  eighteen  atmospheres  ; and  w’e  may  asserL 
with  perfect  confidence,  that  the  deepest  water  in  , 
the  globe  is  under  five  thousand  fathoms  in  depth.;  ^ 
therefore,  even  at  the  greatest  possible  depths,  the  . 
density  of  the  water  could  not  be  raised  by  as 
much  as  one-twentieth  by  pressure  alone,  and  the 
sinking  power  of  lead,  which  is  itself  rendered 
denser  by  pressure,  could  not  be  appreciably 
affected.  This  objection  to  the  validity  of  deep 
soundings  would  not  have  been  worth  referring  to, 
were  it  not  that  it  has  been  admitted  by  persons  of 
high  authority,  and  has,  by  consequence,  infiaenced 
a large  number  of  persons  whose  convictions  are 
determined  by  authority  alone.  Admiral  FitzEoy, 
for  instance,  in  an  appendix  to  his  volume  on  the 
voyage  of  the  Beagh,  says,  “ The  depth  to  whicfi 
bodies  would  sink  in  an  ocean  several  miles  deep 
has  not  been  proved,  and  there  is  reason  to  think 
that  it  is  much  less  than  people  generally  iinagine,” 
&c.  Scoresby,  however,  twenty  years  earlier,  with 
his  usual  acumen,  was  able  to  attach  its  proper 
value  to  objections  on  this  ground.  He  says: — 
“ In  sounding  at  great  depths,  where  the  pressure 
of  the  water  becomes  equal  to,  perhaps,  gevcrali 
hundreds  weight  on  every  square  inch  of  surfaCd, 
some  persons  have  imagined  that  even  lead  cannot 
sink,  but  will  be  suspended  midway  in  the  sea.  I 
have  conversed,  indeed,  with  very  intelligent 
persons,  who  could  not  be  persuaded  that  any 
dependence  could  be  placed  on  soundings  obtained 
at  a depth  exceeding  300  fathoms.  Were  water  a 
compressible  substance,  like  air,  it  would  be 
possible  that,  under  a certain  pressure,  it  might 
become  as  heavy  as  lead,  so  that  lead,  or  any  other 
ponderous  body,  could  only  sink  to  a certain 
deijth  ; but  water  being  incompressible,  or  nearly 
so,  it  is  clear,  however  great  the  pressure  may  be, 
that  it  must  be  the  same  downward  as  upward,  on 
any  body  suspended ; consequently,  bodies  speci- 
fically heavier,  will  continue  to  gravitate  down- 
ward, whatever  be  the  depth  or  the  weight  of  the 
column  of  water  above  them.” 

The  other  objection  to  the  trustworthiness  of: 
deejj  soundings  is  a real  one,  though  it  is  often 
exaggerated.  There  is  no  doubt  whatever  about  ■ 
the  existence  of  surface  currents  of  great  extent 
and  velocity  in  the  midst  of  the  ocean ; they  are 
observed  and  measured  every  day  as  they  fonxv 
a very  important  factor  in  the  navigator’s  daily 
reckoning.  Before  deep-sea  investigation  had 
received  the  development  which  it  has  now,  it  was 
quite  uncertain  whether  these  currents  (the  Gulf- 
stream,  or  the  equatorial  current,  for  instance)  were 
confined  to  the  superficial  layer  of  water,  or  ex- 
tended in  all  their  force  to  the  bottom.  No  sooner, 
however,  had  soundings  been  attempted  in  them, 
than  it  was  found  that  they  were  comparatively 
superficial ; but,  notwithstanding  that  they  were 
on  the  surface,  and,  therefore,  immediately  under 
observation,  they  caused  so  much  deviation  in  the 
direction  of  the  sounding- line,  and  such  un- 
certainty in  the  stationariness  of  the  ship,  that 
soundings  so  obtained  were  always  considered 
uncertain.  It  was  then  said,  if  wc  have  these 
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surface  currents  running  from  one  part  of  tlie 
ocean  t<.  ar.otlic'r,  avc  must  have  return  currents  of 
K'  liic  hind,  and  it  is  likely  that  these  will  be  for 
tl;o  m 't  ])  i}-t  under-currents;  if,  now,  a surface  I 
« r.rn-  n which  you  have  immediately  under  your 
gi . s you  so  much  trouble,  how  much  more 
v/il  t'.-is  1)0  the  case  with  an  under-curreiit  of 
w’  0S--  t rongth,  and  direction,  and  depth,  you  are 
i^i’o.  a:  t !' 

T.  r;  i>t  bo  admitted  that  whenw^e  do  meet  with 
rtiTM  's  of  ilio  kind  imagined,  soundings  taken 
iv  t'  c , win  tlior  wdth  wire  or  hemp  line,  are  very 
II  u h I s to  lie  relied  on  than  those  taken  in 
n;v.r  > ‘f  y quiet  wmters  ; but,  on  the  other  hand, 
t;  :•  « nistmice  and  extent  of  under- currents  has 

I. 0“n  V ry  nmch  exaggerated.  By  far  the  larger 
])  rfi  i)  of  the  ocean  is,  for  sounding  purposes, 

1 ract’cally  still  w^ater.  The  surface  currents  of 
«ny  ■!  iportance  are  easily  recognised,  and  so  also 
nve  th*  under-currents.  Just  as  a physician  can, 
by  bi'n^ing  his  experience  to  bear  on  the  sounds 
T’ansmitted  to  him  through  the  stethoscope, 
d'vii.e  w'hat  is  taking  place  inside  the  body  of  his 

itient,  so  the  experienced  seaman  can,  by  observ- 
ing the  behaviour  of  his  sounding-line,  form  a fair 
diagriosis  of  what  is  taking  place  in  the  depths  of 
the-  sea.  When  the  sinker  passes  into  a belt  of 
u’  'h_r  current,  the  fact  is  very  soon  apparent,  and 
< "lls  for  the  greatest  care  in  the  manoeuvring  of 

II. e  ship.  Even  with  the  greatest  possible  care, 
however,  soundings,  taken  under  such  circum- 
sbances,  would  always  be  considered  to  be  of  doubt- 
ful value.  If  no  bottom  is  brought  up,  they  should 
1 e looked  on  as  very  doubtful,  and  even  discarded  ; 
if  liottoiu  is  brought  up,  then  we  know  that  the 
d>  ])th  is  not  greater  than  the  line  used,  and  a cor- 
rection, suggested  by  observation  and  experience, 
may  he  ayijjied,  wdiich  w'ill  bring  the  depth  very 
ir  ar  tl.e  tnith.  Although,  as  we  have  said,  by 
far  ll  e greater  part  of  the  ocean  may  be  looked  on 

still  water,  and,  therefore,  favourable  for  in- 
V .•'dgation  with  the  sounding-line,  it  is,  never- 
thi  h ss,  of  great  importance  to  obtain  accurate 
me  i.suronumts  of  the  depth  of  water  under  well 
maibed  cnrrcptH. 

Jt  i.  evidf  nttliat  this  cannot  be  satisfactorily  done 
by  t he  sounding-line  alone,  and  it  early  occurred 
t')  Ihose  w'ho  thought  on  the  subject  that  the 
la  Ihol  whi(h  jironiisfd  most  success  was  that 
which  should  give  the  dei)th  in  terms  of  the  height 
' : Ihe  column  of  w’aler;  in  other  words,  the 

b vnmetrical  measurement  of  altitudes  was  ex- 
I'l.flcl  from  tlio  land  to  the  sea.  Many  and 
v'lr:  K iurlrumcnts  have  been  suggested  and  used 

far  tl  • ]>urj)Ose.  Th(‘y  are  all  constructed  with  a l 
\ ■ A'  lo  l ocoi  d the  amount  of  compression  pro- 
oi;  d <na  given  mass  of  a certain  elastic  sub- 
Hi  1)  . Erom  the  knowm  huv  regulating  the 

A r'  h -u  ia  volume  of  the  substance  with  variation 
ui  tl  f la-  -sure,  the  maximum  pressure  to  which 
1^;  • i • tn.mcnt  has  been  exposed  can  be  deduced, 
tl'  ; ilifi  known  density  of  the  water,  the 
lu  1 o tlu'  column  of  it,  wmich  woidd  produce 
fl  - i-p  air(\  can  lx*  calculated,  and  this  height  is 
ir:  (i<  i th  to  which  the  instrument  has  been  sunk, 
rd  uy  ! 'db  r<'ut  substimces  have  been  used  for  this 
p’-'v  •(  ’,  and  foremost  amongst  them  air,  on 

t O'  i s gK'it  compressibility.  For  deep 
w lb,  however,  this  was  quickly  found  to  be  a 
t,i.  t < iai'd-antage,  so  grcab  in  fact,  that  it  has 


never  been  satisfactorily  used  at  considerable 
depths. 

The  compressibility  of  water  was  discovered  in 
1762  by  John  Canton,  and,  fifty  years  later,  in 
extending  Canton’s  original  observation  to  higher 
pressures,  Perkins  sank  his  instruments  to  various 
depths  in  the  North  Atlantic  Ocean,  on  a voyage 
from  America  to  this  country.  These  instruments 
were  glass  tubes,  sealed  at  one  end,  filled  with 
water,  and  inverted  in  a cup  of  mercurj'.  In  the 
tube  was  a steel  index  which  rose  with  the  mercury, 
and  was  retained  by  a spring  at  the  highest  point 
reached.  It  could  be  drawn  down  again,  and  the 
instrument  so  reset  by  means  of  a magnet  applied 
to  the  outside  of  the  tube.  Encouraged  by  the 
results  so  obtained,  Perkins  constructed  a hydraulic 
apparatus,  in  which  he  could  expose  his  instru- 
ments to  enormous  pressures,  which  he  measured 
directly  by  the  weight  which  a plunger  could 
support.  He,  at  the  same  time,  suggested  the 
use  of  these  instruments,  or  piezometers,  for 
determining  great  depths.  The  same  suggestion 
was  repeated  in  1848,  by  Aime,  to  whom  we  owe 
many  valuable  researches  in  the  Mediterranean, 
and  by  the  United  States  Coast  Survey  a few  years 
after.  The  same  idea  occurred  to  myself  in  view 
of  my  appointment  to  the  Challenger,  and,  indeed, 
it  is  one  of  those  ideas  which  necessarily  suggest 
themselves  to  any  one  who  seriously  reflects  on 
the  subject.  The  form  of  piezometer  which  seemed 
to  me  to  be  best  suited  for  the  purpose,  was 
essentially  that  of  Perkins,  with  certain  con- 
venient practical  modifications.  For  filling  the 


Pia.  2. 


instruments,  I used  generally^  distilled  water,  and 
sometimes  sea  water,  or  an  equivalent  salt  solution. 
The  bulb  and  stem  of  the  instrument  were  so  pro- 
portioned that,  for  a depth  of  one  hundred  fathoms, 
the  apparent  contraction  of  the  water  occupied  a 
length  of  ten  millimetres.  Some,  however,  were 
more,  and  others  less,  delicate  than  these.  My  object 
in  using  water,  or  weak  salt  solution,  as  the  elastic 
material,  was  that,  as  the  temperature  of  maximum 
density  of  these  liquids  w^as  not  far  removed  from 
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that  obtaining  in  the  great  mass  of  deep  oceanic 
water,  a considerable  inaccuracy  in  the  determina- 
tion of  the  temperature  of  the  water  would  make 
no  sensible  diftt-rence  in  the  apparent  volume  of 
the  liquid,  and  therefore  would  not  senibly  vitiate 
the  depth  determination  so  obtained.  Unfor- 
tunately, the  vicinity  of  the  temperature  of 
maximum  density  exercises  an  influence  on  the 
compressibility,  which  counterbalances  its  ad- 
vantages from  a thermal  point  of  view.  A strong 
salt  solution  would  probably  be  better.  Were  the 
temperature  at  the  bottom  of  the  ocean  subject  to 
great  variations,  the  use  of  distilled  water  would  be 
quite  inadmissible,  but  over  large  areas,  its  varia- 
tions are  confined  to  fractions  of  a degree.  Hence, 
the  irregularities  in  the  depths  given  by  the 
piezometer,  and  due  to  this  cause,  are  small  though 
not  absolutely  to  be  neglected.  I am  engaged,  at 
present,  in  experiments  to  determine  what  is  the 
best  liquid  to  use  for  this  purpose. 

Another  method  of  measuring  the  pressure,  and 
through  it  the  depth  of  the  sea,  is  by  means  of  an 
instrument  much  resembling,  in  principle,  the 
aneroid  barometer.  Its  simplest  form  is  that 
usually  given  to  a mercurial  thermometer.  When 
the  pressure  on  the  outside  of  the  instrument  is 
increased,  the  ^ bulb  experiences  a tendency  to 
collapse.  It  yields  wherever  its  walls  are  weakest, 
and  if  the  pressure  is  kept  within  the  necessary 
bounds,  a flattening  is  produced,  which  reduces 
the  internal  volume  of  the  bulb,  and  forces  the 
mercury  into  the  stem;  if  an  index  is  fitted  in 
the  steam,  its  position  will  indicate  that  of  the 
extremity  of  the  mercury  at  the  moment  of 
greatest  compression.  Inventions  on  this  principle 
have  been  patented  over  and  over  again  in  the 
■course  of  the  last  twenty  or  thirty  years. 

The  chief  objection  to  the  instrument  is  that,  in 
practice,  it  is  always  filled  with  mercury.  Over 
the  greater  part  of  the  ocean,  the  temperature  of 
the  water  falls  as  the  depth  increases.  Hence,  the 
mercury  will  be  continually  retreating,  owing  to  its 
-contraction  due  to  fall  of  temperature,  while  it  is 
being  pushed  forward  by  the  mechanical  collapse 
of  the  bulb.  Until  these  two  effects  compensate 
each  other,  there  can  be  no  movement  of  the  index, 
and,  therefore,  no  indication  of  the  depth.  In 
water  of  tolerably  uniform  temperature,  as  in 
Polar  regions,  it  ought  to  do  well.  Two  instru- 
ments of  this  kind  were  sent  to  the  Challenger  by 
Mr.  Casella,  but  they  only  reached  her  at  the  last 
port  before  her  return  to  England.  They  were 
only  used  twuce,  and  did  not  on  those  occasions 
give  satisfactory  results.  Sir  William  Thomson 
has,  within  the  last  year,  patented  an  instrument 
on  the  same  principle,  where  the  collapsible 
envelope  is  a very  flat  brass  tube. 

Very  analagous  to  sounding  in  a current  is  the 
operation  of  sounding  from  a vessel  in  motion. 
We  have  already  described  the  ordinary  operation 
of  heaving  the  hand-lead,  by  means  of  wFich 
depths  up  to  tw’elve  or  fifteen  fathoms  ean  be 
correctly  observed  under  ordinary  circumstances. 
In  deeper  water,  however,  and  with  vessels  running 
at  the  high  speed  now  common  amongst  mail 
steamers,  a self-adjusting  apparatus  is  an  essential. 
Up  to  within  the  last  few  years,  the  commonest 
form  of  apparatus  of  the  kind  was  Massey’s  sound- 
ing machine.  In  sinking,  the  friction  of  the  pass- 
ing water  caused  a screw  fan  to  rotate,  and  the 


number  of  its  rotations  was  recorded  on  dials  in 
much  the  same  way  as  the  distance  run  by  a ship 
is  recorded  by  Massey’s  patent  log.  The  form  of 
this  instrument,  requiring,  as  it  does,  a system  of 
multiplying  wheels,  causes  it  to  offer  considerable 
resistance  when  being  hauled  on  board  again ; it 
is,  therefore,  not  suitable,  except  for  vessels  going 
at  a moderate  speed.  Further,  if  w’e  look  to  the 
principle  of  the  instrument,  w^e  see  that  what  it  in 
faet  registers  is  the  distance  travelled  by  the  in- 
strument between  the  surface  and  the  bottom.  If 
it  has  been  allowed  to  sink  freely,  then  this  distance 
will  be  equal  to  the  depth  of  the  water.  But  if, 
while  sinking,  it  were  exposed  to  a eertain  amount 
of  drag,  through  strain  on  the  sounding-line,  it 
w^ould  tend  to  sink  sideways,  which  would  put  the 
screw  fan  to  a disadvantage,  and  vitiate  the  deter- 
mination of  depth.  Practically,  this  objection  has 
little  force,  because,  in  a ship  where  it  is  thought 
proper  to  execute  soundings  of  the  kind,  there  will 
be  no  difficulty  in  seeing  that  the  sounding-line 
runs  out  freely. 

In  arranging  for  taking  soundings  from  quickly 
moving  ships,  it  is  important  to  have  not  only  an 
instrument  which  will  be  dependent  only  on  the 
true  depth  of  the  w^ater  for  its  indications,  but 
also  such  mechanical  appliances  as  will  enable  the 
operation  to  be  carried  out  safely  and  expeditiously. 
To  Sir  William  Thomson  is  due  the  credit  of  having 
furnished  the  practical  solution  of  this  as  of  many 
other  problems.  His  original  apparatus  for  register- 
ing the  depths  was  a glass  tube,  sealed  at  one  end, 
and  coated  internally  with  a chemical  prepara- 
tion (chromate  of  silver)  the  colour  of  which  was 
changed  by  the  action  of  sea  water.  As  the  tube, 
with  its  included  air,  sank,  the  volume  of  the  air 
diminished,  and  the  sea  water  penetrated  further 
and  further  into  the  tube,  until  the  bottom  was 
reached.  On  rising  to  the  surface  again,  the 
elasticity  of  the  air  reasserted  itself,  and  eliminated 
the  water  which  had  entered.  The  height  to  which 
the  water  had  risen  was  given  by  the  extent  to 
which  the  internal  coating  of  the  tube  was  altered. 
The  indications  of  this  instrument  were  always 
very  good,  and  the  practical  objection  to  it  lies  in 
the  fact  that  a tube  only  serves  for  one  sounding, 
and  that,  therefore,  a number  of  these  have  to  be 
carried. 

In  June,  1879, 1 patented  an  instrument,  in  which 
the  degree  of  compression  to  which  an  enclosed 
mass  of  air  had  been  subjected,  w'as  measured  by 
the  water  which  had  gained  admittance  to  the 
instrument. 

As  I now  use  it,  the  instrument  is  represented 
in  Fig.  3.  It  consists  of  a glass  tube  open  at 
both  ends,  but  capable  of  being  closed  by  a stopper 
or  other  means.  At  some  part  of  the  tube  a spout 
is  introduced,  and  the  tube  is  bent  over  through 
two  right- angles  immediately  above  it.  When  the 
instrument  is  to  be  used,  the  end  is  closed,  and  the 
line  let  go  ; when  bottom  has  been  reached,  it  is 
brought  up  again,  and  we  find  that  a certain  amount 
of  water  has  lodged  in  the  lower  part  of  the  tube. 
It  is  evident  that,  as  the  instrument  descends  and 
the  air  in  it  is  compressed,  the  water  forces  its  way 
ill  through  an  orifice,  and  past  the  spout.  This 
spout  is  so  formed  that  it  delivers  the  water  against 
the  walls  of  the  tube,  down  which  it  runs,  and 
collects  at  the  bottom.  When  the  motion  of  ascent 
begins,  the  air,  by  its  elasticity,  tends  to  re- 
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cover  its  original  volume,  and  espands  in  the 
direction  of  greatest  freedom.  Now,  all  the  water 
which  has  entered  has  collected  below  the  spout, 
consequently,  in  re-expanding,  this  water  will  be 
left  undisturbed.  'T.'*, 

Assuming  that  the  volume  of  the  mass  of  air  in 
the  instillment  varies  inversely  with  the  pressure 
to  wliicli  it  is  subjected,  we  require,  in  order  to  be 


Fio.  3. 


0 

able  to  construct  a scale  for  our  instrument,  and 
HO  to  interpret  its  results,  to  know  the  total 
volume  of  the  tube,  the  volume  of  the  part 
wliieh  I call  the  vestibule,  the  dimensions  and 
volume  of  the  narrow  tube,  and  of  the  wide  one. 
Then,  if  V be  the  total  volume  of ',^the  tube. 


and  V that  of  the  vestibule,  the  amount  of  water 
which  gains  admittance  when  the  pressure  is  raised 
from  one  to  p atmospheres  is — 


The  methods  by  which  a correct  scale  of  fathoma 
can  be  easily  applied  to  any  instrument,  and  en- 
graved either  on  the  glass  or  on  the  metal  case,  or 
on  both,  are  details  of  practical  instrument  making, 
which  need  not  detain  us. 

Convenient  dimensions  for  such  a sounding  in- 
strument are — Total  volume,  twenty  cubic  centi- 
metres ; volume  of  vestibule,  one  cubic  centi- 
metre; length,  forty  to  fifty  centimetres.  In 
hauling  in  the  sounding  line  to  a vessel  under 
way,  the  machine  comes  to  the  surface  a con- 
siderable distance  astern  of  the  ship,  and  then  has 
to  be  towed  through  the  wake,  necessarily  often 
dipping  under  the  seas.  Each  dip  which  it  makes 
constitutes  an  independent,  though  shallow,  sound- 
ing, and  the  volume  of  the  vestibule  must  be  so 
proportioned  to  the  volume  of  the  instrument,  that 
during  such  immersions  no  water  shall  pass  the 
spout.  When  the  instrument  has  been  read,  it 
is  at  once  available  for  a fresh  soimding  ; it  is  only 
necessary  to  remove  the  stopper,  and  let  the 
water  run  out,  and  then  replace  the  stopper  again. 
Fig.  4 represents  an  instrument  modified  so  that 
it  can  be  used  either  for  great  or  for  small  depths, 
according  as  either  end  is  closed.* 

Sir  William  Thomson,  in  his  latest  specification 
of  patent  (February,  1880),  recommends  a group  of 
three  instruments,  constructed  somewhat  on  the 
lines  of  the  above  instrument,  but  composite  and 
of  sizes  so  apportioned  that  each  shall  be  peculiarly 
sensitive  at  certain  depths.  He  also  recommends 
the  use  of  the  “elastic  bottle  gauge,”  alluded  to 
above,  combined  with  the  triple  air  compression 
gauge,  to  give  measurements  of  from  11  fathoms  to 
300  or  400  fathoms. 

It  may  reasonably  be  doubted  if  it  could  ever  be 
a matter  of  any  importance  to  the  practical  mariner 
to  obtain  a positive  sounding  in  300  or  400  fathoms 
of  water,  either  with  or  without  stopping  his  ship, 
and  to  do  so  without  checking  her  way  would  be  a 
very  serious  undertaking.  The  weight  and  wire 
will  not  sink  at  a greater  rate  than  about  100 
fathoms  per  minute,  or  four  minutes  for  four 
hundred  fathoms,  and  during  four  minutes  a ship 
going  not  more  than  10  knots  per  hour  will  have 
advanced  by  660  fathoms,  so  that,  when  bottom  has 
been  struck,  there  will  be  at  least  a thousand 
fathoms  of  wire,  which,  even  with  steam,  could  not 
be  reeled  in  under  a quarter  of  an  hour. 

The  second  and  more  mechanical  part  of  the 

* After  the  above  was  written,  my  attention  was  drawn  by  the 
Hydrographer,  Captain  Evans,  to  an  instrument  identical  in 
principle,  though  differing  greatly  in  the  details  of  construction, 
invented  by  Ericssen,  and  used  successfully  on  board  several  of 
her  Majesty’s  ships.  It  is  described  and  figured  in  the  Nautical 
Magazine  for  1836,  and  is  reported  on  very  favourably  by  Captain 
Bisson,  of  H M.S.  Partridge,  who  was  accompanied  by  the 
inventor,  and  they  obtained  successful  soundings,  in  depths  up  to 
80  fathoms,  while  going  at  a rate  of  six  knots  per  hour.  Along 
with  the  sounding  machine,  Ericssen  brought  on  board  a reel  of 
wire  for  use,  in  place  of  sounding  line.  Captain  Evans  informed 
me  that  it  had  been  constantly  and  successfuly  used  xmder  his 
own  eyes,  when  engaged  in  the  survey  of  the  New  Zealand  coast, 
in  H.M.S.  Acheron,  in  1848,  and  that  it  had  given  great  satis- 
faction. 
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problem  of  deep  sounding  while  under  way,  has 
been  solved  by  Sir  William  in  an  elegant  and 
practical  form.  His  navigational  wire  sounding 
reel  contains  all  that  is  requisite  in  the  smallest 
possible  compass.  For  my  own  work,  I have 
made  some  slight  modifications  in  the  details. 
My  reel  consists  of  a solid  hard  wood  core,  tho- 
roughly well  painted,  and  surrounded  with  a brass 
rim,  in  the  hollow  of  which  the  wire  is  wound, 
and  outside  of  which,  on  each  side,  is  a break  pulley. 
Pieces  of  soft  hemp  line  are  used  for  the  breaks. 
The  one  which  is  used  purely  as  a friction  break  is 
attached  at  one  end  to  a spring  balance,  by  means 
of  which  any  definite  pressure  can  be  put  on  the 
reel.  The  other  is  used  as  a locking  break,  that  is 
to  say,  it  is  taken  one  complete  tm-n  round  this 
pulley  in  the  direction  in  which  it  revolves  when 
the  wire  is  running  out.  When  the  weight  has 
been  observed  to  strike  the  bottom,  this  break  is 
suddenly  tightened,  which  instantly  locks  the  reel 
Avhen  the  handles  are  manned,  the  breaks  thrown 
off,  and  the  wire  wound  in.  I depart,  also,  from  Sir 
William  Thomson’s  practice  in  using  galvanised  in 
place  of  bright  steel  wire.  In  order  to  allow  for  any 
possible  weakening  effect  of  the  galvanising,  I 
take  the  wire  a size  larger.  In  a small  vessel  like 
the  Mallard,  I found  it  very  inconvenient  working 
the  reel  on  the  taffrail.  I have  it  now  well  in 
board,  and  the  wire  leads  out  through  a metal 
block,  specially  constructed  for  the  purpose,  and 
attached  to  the  flag  pole,  as  high  up  as  a man  can 
reach.  In  this  way  the  work  is  carried  out  with- 
out difficulty.  The  galvanising  is  a perfect  pro- 
tection to  the  wire,  and  all  work  with  tanks  and 
alkaline  solutions  is  spared.  Instead  of  liaving  a 
heavy  iron  link  at  the  end  of  the  wire,  I reeve  the 
end  of  the  wire  through  a piece  of  inch  block- 
tin  gas  pipe,  about  15  inches  long,  and  then  bend 
it  round  and  splice  up  the  end  of  the  wire  so  as  to 
form  an  eye,  to  which  the  stray  line  for  sinker 
and  sounding  machine  can  be  attached. 

In  the  U.lS.  Coast  Survey  Report  for  1857,  a 
very  ingenious  sounding  instrument  is  described 
by  a Mr.  Hunt.  The  instrument  consists  of  an 
air-tight  bag,  made  of  flexible  material,  with  a 
long  flexible  tube  attached  to  it.  This  bag,  being 
filled  with  air,  is  sunk  to  the  bottom  (in  a mode- 
rate depth  of  water),  preferably  by  a heavy  grating 
which  surrounds  and  protects  it.  The  other  end 
of  the  flexible  tube  is  connected  with  a Bourdon’s 
pressure-gauge  in  the  ship  or  boat.  If,  now,  this 
bag  be  towed  over  the  bottom,  and  the  pressure- 
gauge  observed  on  board,  an  exact  profile  of  the 
bottom  is  given.  I am  not  aware  that  this  instru- 
ment has  ever  been  much  used  for  harbour  survey- 
ing— for  which  it  was  intended — and  it  is  not 
difficult  to  see  where  practical  difficulties  would  be 
-likely  to  occur;  it  has,  however,  been  used  with 
some  success  as  a tide-gauge,  and  it  is  clear  that, 
for  such  a purpose,  it  possesses  many  advantages. 
The  bag  being  securely  anchored  under  water,  it 
can  be  connected  by  a pipe  of  any  length  with  the 
indicating  gauge,  or  a recording  instrument  under 
cover. 

For  the  purpose  of  observing  the  temperature  of 
the  waters  below  the  surface  in  lakes  and  seas, 
two  classes  of  thermometers  have  been  used, 
namely,  ordinary  thermometers  and  self-register- 
ing  ones.*  The  earliest  observations  were  made 

• Proceedings  of  the  Eoyal  Society  of  Edinburgh,  1880. 


with  the  ordinary  thermometer,  and  it  was  used  in 
one  or  two  ways ; either  it  was  sunk  itself  to  the 
desired  depth,  and  was  so  enveloped  and  protected 
by  badly  conducting  material,  that  in  bringing  it 
up  again  through  the  layers  of  water  of  different 
temperature  it  had  not  time  to  alter  its  own  tem- 
perature, or  a quantity  of  the  water  at  the  desired 
depth  was  enclosed  in  a bucket  of  suitable  con- 
struction, and  brought  to  the  surface,  and  then 
immediately  tested  with  the  thermometer.  Many 
very  excellent  and  trustworthy  observations  exist, 
which  have  been  made  in  one  of  these  ways.  Our 
first  knowledge  of  the  temperature  of  the  deep 
water  of  fresh- water  lakes  was  obtained  from  the 
observations  of  DeSaussure,  on  the  lakes  of  Switzer- 
land, made  with  a thermometer,  so  padded  and 
protected  that  it  could  be  drawn  up  through  1,000 
feet  of  water,  of  any  temperature  likely  to  be 
found  in  Nature,  without  sensibly  altering  its 
temperature. 

The  self-acting  bucket,  or  sea-gauge,  was  used 
at  an  earlier  date  in  the  determination  of  the  tem- 
perature of  the  deep  water  of  the  ocean.  The 
accuracy  of  the  results  obtained  by  this  method 
depends  greatly  on  the  skill  of  the  observer.  In  the 
case  of  He  Saussure,  and  of  Fischer  and  Brunner, 
the  results  are  clearly  to  be  relied  on  implicitly. 
In  the  experiments  with  the  sea-bucket,  also,  ex- 
cellent results  have  been  obtained.  The  results 
obtained  by  both  methods  of  experimenting  will 
be  the  more  accurate  the  more  uniform  the  tem- 
perature of  the  water.  The  temperature,  especi- 
ally of  the  bottom  water,  has  also  frequently  been 
determined  by  bringing  up  a quantity  of  the  mud, 
and  taking  its  temperature  when  it  arrives  on  board. 
This  method  also  gives  very  satisfactory  results 
when  a considerable  quantity  of  mud  is  at  disposal. 

Self- Register  in  (j  Thermometers.  — By  far  the 
greatest  number  of  observations  has  been  made 
with  self-registering  thermometers  of  one  form  or 
another.  The  first  self-registering  thermometer 
was  made  by  Cavendish.  He  constructed  both  a 
maximum  and  minimum  thermometer,  and  they 
were  of  the  kind  called  by  the  French  d diver sement 
out- flow  thermometers.  In  fact,  his  maximum 
thermometer  is  in  every  particular  identical  with 
that  known  in  France  as  Walferdin’s  ; his  minimum 
is  on  the  same  principle,  but  has  a U-formed  stem 
instead  of  a straight  one.  The  disadvantages  of 
this  form  of  thermometer  are  two— namely,  the 
indications  are  not  continuous,  but  by  jerks,  de- 
pending on  the  size  of  the  mercury  drops,  and 
they  require  to  be  constantly  set,  the  maximum  at 
a higher,  and  the  minimum  at  a lower  temperature 
than  the  one  to  be  observed ; they  also  require 
constant  comparison  with  a standard.  They  are, 
therefore,  not  suitable  for  use  where  many  observa- 
tions have  to  be  made  expeditiously. 

In  the  year  1782,  Six  published  a description  of 
the  combined  maximum  and  minimum  thermo- 
meter which  bears  his  name,  and  which  has  since 
continued  to  assert  its  place  among  meteorological 
instruments  as  perhaps  the  best  self-registering 
thermometer.  The  instrument  is  too  well-known 
to  require  particular  description.  It  may,  however, 
be  noted  that  Six  himself  did  not  use  a hair  for  a 
spring  to  keep  his  indices  from  falling  down,  but  a 
fine  glass  thread  soldered  to  the  top  of  the  index, 
and  sticking  up  in  a direction  very  slightly  inclined 
to  that  of  the  length  of  the  index,  so  that  it  pressed 
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j^ently  against  the  sides  of  the  tube.  The  advan- 
tage of  the  glass  over  the  hair  is  that  it  does  not 
los(‘  its  elasticity;  but,  on  the  other  hand,  the  index 
tabes  up  more  room,  and  requires  a thermometer 
^vith  a larger  stem. 

l^Iaximum  and  minimum  thermometers,  such  as 
Cavendish’s  and  Six’s,  when  used  for  deep-sea  ex- 
I)loration,  show  only  the  maximum  and  minimum 
tempci-atures  to  which  they  have  been  exposed  in 
ariv  one  excursion,  and  a single  observation  with 
surh  a thermometer  does  not  give  us  with  certainty 
the  temperature  of  the  water  at  the  depth  to  which 
it  has  been  sunk.  Hence,  if  we  had  a right  to 
assume  that  the  temperature  of  a sea  or  lake  might 
vai  y in  any  conceivable  way  with  the  depth,  these 
iii^^tViiments  would  be  valueless.  We  have,  how- 
ever, no  right  to  make  this  assumption  ; we  know, 
on  the  contrary,  that  in  all  seas  whose  surface  is 
not  exposed  to  a freezing  temperature,  the  tem- 
ji;  rature  of  the  water  will,  as  a rule,  diminish  as 
the  depth  increases,  that,  therefore,  the  minimum 
t(  iniicraturc,  as  shown  by  the  self-registering  ther- 
mometer, will,  in  fact  be  the  temperature  at  the 
greatest  depth  attained  by  this  thermometer, 
irenco,  in  such  cases,  this  instrument  is  to  be 
relied  on,  and  more  especially  when  series  of 
tempfratures  are  taken — that  is,  when  the  tem- 
]H  ratures  at  different  depths  in  the  same  locality 
arc  taken,  so  that  the  evidence  of  the  decrease 
of  temperature  with  the  increase  of  depth,  is 
r(  ndered  as  strong  as  possible.  In  order  to  render 
an  account  of  the  state  of  any  lake  or  sea,  as 
regards  temperature,  it  is  absolutely  necessary  to 
have  such  serial  observations;  hence,  for  such  in- 
vestigations, the  maximum  and  minimum  ther- 
mometer is  not  only  trustworthy,  but  a most 
valuable  and,  indeed,  indispensable  instrument, 
for  it  has  the  great  advantage  that,  as  it  is  in  the 
strictest  sense  self-registering,  any  number  can  be 
attached  to  the  same  line,  and  so,  at  one  haul,  the 
tcm])eraturc  can  be  observed  at  a number  of 
different  depths. 

I 'or  i‘<olatcd  observations,  the  thermometers  just 
des(  rila'd  are  7iot  SO  satisfactory,  and  a very  great 
umomit  of  ingenuity  has  been  displayed  in  the 
invcidion  of  luachines  for  registering  the  actual 
temp»ratur(!  of  the  water  at  any  depth,  in- 
dependently of  that  of  the  water  above  it. 

None  of  the  instruments  devised  for  this  purpose 
liavc  been  strictly  self-registering ; they  have  all 
rc‘(iuire»l  some  assistance  from  the  observer,  who, 
by  various  forms  of  mechanical  appliance,  iDrings 
ai)ont  a catastropln;  which  leaves  its  mark  on  the 
condition  of  the  instrument.  It  is  obvious  that 
:iTiy  control  which  an  observer  may  have  over  an 
instrument  .sej^nrated  from  him  by,  it  may  be, 
three*  or  four  miles  of  cord,  is  very  limited,  and  is, 
in  fact,  confined  to  his  ability  to  move  it  towards 
or  from  him.  Ily  a simple  mechanical  contrivance, 
fliis  longitudinal  motion  may  bo  made  to  produce 
one  of  rotation,  and,  in  fact,  the  assistance  afforded 
by  the  obsf'rver  to  the  thermometer,  to  enable  it  to 
re'gdster  its  o\v:i  temperature,  consists  in  his  turning 
it  cither  upside  doWn  or  through  a whole  circle 
wIh'u  if  has  reached  the  desired  depth.  The  first 
observer  who  mad(^  use  of  this  device  was  Aime. 
1 1 is  working  arrangement  is  described  in  “Ann. 
Chim.  Phys.,’’  bs  l.'f  [3],  vii.,  p.  497.  It  is  worked 
by  a weight,  which  is  allowed  to  slip  down  the 
line,  and  which  then  sets  free  the  .apparariis. 


His  thermomHre  d bascule,  along  with  a number 
of  ingenious  modifications  of  existing  forms,  i& 
described  in  the  same  journal,  1845  [3],  xv.,  p.  5. 
It  was  unfortunately  only  after  he  was  obliged  to* 
leave  the  Mediteranean,  which  had  been  the  scene 
of  his  labours,  that  he  invented  the  very  elegant 
combination  of  thermometers  by  which  he  was 
enabled  to  ascertain  the  temperature  at  any  depth, 
no  matter  what  the  intervening  distribution  might 
be.  It  is  described  in  the  memoir  just  cited.  It 
consists  of  two  outflow  thermometers,  so  con- 
structed that  the  one  of  them  registers  the  sum  of 
the  rises  of  temperature,  and  the  other  the  sum  of 
the  falls  of  temperature,  to  which  it  is  exposed  in 
any  excursion.  When  they  have  reached  the 
required  depth,  they  are  inverted,  and  on  their  way- 
back  to  the  surface  they  register,  as  above  described, 
the  rises  and  falls  of  temperature  to  which  they  are- 
exposed.  If  r be  the  sum  of  the  rises  of  tempera- 
ture, and  /the  sum  of  the  falls,  s the  temperature- 
at  the  depth  where  they  were  inverted  will  be- 
a = s -h  r — /. 

If  they  are  allowed  to  register  on  the  way  down, 
and  then  inverted  at  the  greatest  depth,  so  as  not 
to  register  on  the  way  up,  the  effect  will  be  pre- 
cisely the  same,  though  the  functions  of  the  ther- 
mometers will  be  reversed. 

Beautiful  and  ingenious  as  Aime’s  thermometer.^ 
are,  they  have  the  disadvantages  common  to  all 
outflow  thermometers ; they  are  neither  simple 
enough  nor  handy  enough  for  work  involving 
many  observations.  The  inverting  thermometer, 
patented  by  Messrs.  Hegretti  and  Zambra,  satisfies 
the  conditions  required  of  a thermometer  for 
isolated  observations  as  completely  as  can  be 
hoped  for.  It  is  a mercurial  thermometer ; the- 
bore  of  the  stem  is  contracted  to  the  smallest 
possible  diameter  at  a point  about  an  inch  from 
the  neck  of  the  bulb.  As  long  as  the  thennometer 
is  standing  vertically,  stem  uppermost,  the  mercury 
is  continuous  in  stem  and  bulb ; but  if  it  be  in- 
verted, the  mercury  parts  at  the  contraction,  the- 
portion  in  the  stem  falling  down  into  the  point. 
The  stem  is  graduated  from  the  point  towards 
the  bulb,  and  the  temperature,  at  the  moment  of 
inversion,  is  read  off  by  the  height  of  the  mercury 
in  the  end  of  the  stem.  This  thermometer  exists- 
in  two  varieties,  the  one  with  a U-formed  stem, 
which  requires  to  be  turned  completely  round. 
The  turning  arrangement  for  the  latter  instrument 
is  a somewhat  elaborate  and  expensive  instrument, 
but  it  answers  its  purpose.  The  inverting  arrange- 
ment, supplied  with  the  half-turn  thermometer, 
is  somewhat  clumsy  and  unsatisfactory.  The 
half -turn  instrument,  when  fitted  with  a suitable 
investing  arrangement,  is  to  be  preferred  to  the 
others  in  all  work  at  moderate  depths. 

Sources  of  Error  in  the  Indications  of  various- 
Thermometers. — When  an  ordinary  thermometer, 
protected  by  badly-conducting  envelopes,  is  used, 
it  is  obviously  exposed  to  alteration  of  temperature- 
by  being  pulled  through  warmer  or  colder  water 
on  its  way  to  the  surface.  Whether  any  sensible 
error  is  likely  to  result  from  this  cause,  must  be- 
determined  in  each  particular  case  by  experience. 
The  more  perfectly  it  resists  change  of  temperature, 
the  longer  it  will  take  to  assume  the  temperature 
of  the  water.  De  Saussure  left  his  thermometer 
down  for  twelve  or  fourteen  hours  for  each  obser- 
vation, so  that  this  method  is  now  seldom  used. 
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Similarly,  also,  the  method  which  depends  on 
bringing  up  a sample  of  water  in  a vessel  fitted 
for  the  purpose,  and  taking  its  temperature  with 
an  ordinary  thermometer,  when  it  reaches  the  sur- 
face, has  been  discontinued ; for  although  it  does 
not  take  more  time  than  would  be  necessary  for 
sending  down  a thermometer  and  bringing  it  up, 
it  is  impossible  to  bring  up  water  from  great  depths 
in  warm  cHmates  without  sensible  change  of  tem- 
perature. 

In  the  case  of  outflow  thermometers,  the  delicacy 
of  the  instrument  is  limited  by  the  size  of  the 
mercury  drops.  In  the  inverting  thermometers  of 
Regretti  and  Zambra  an  error  may  arise  from  the 
difference  of  volume  of  the  mercury  in  the  stem,  at 
the  temperature  at  which  it  was  inverted  and  at 
that  at  which  it  is  read.  In  an  extreme  case  this 
may  amount  to  as  much  as  O.  4*^  F.  ; it  can,  how- 
ever, be  allowed  for. 

In  Six’s  instrument  there  is  a possible  error 
from  looseness  of  the  indices,  in  consequence  of 
which  they  are  apt  to  be  shaken  out  of  their  places 
by  any  jarring  of  the  line.  Errors  from  this  source 
can  be  avoided  to  a great  extent  by  attaching  the 
thermometer  to  the  line,  by  means  of  an  elastic  or 
india-rubber  tube. 

All  the  self-registering  instruments  are  liable  to 
error  from  the  effects  of  pressure.  The  pressure 
inside  a thermometer  is  never  greater  than  that  of 
the  atmosphere  when  it  is  sealed  up.  It  may, 
however,  be  exposed  outside  to  a pressure  of  500 
to  600  atmospheres.  The  effect  of  this  difference 
of  pressure  on  the  outside  and  inside  of  the  glass 
envelope  is  to  make  it  tend  to  collapse.  The  bulb 
of  the  thermometer  is  squeezed,  and  its  volume,  in 
consequence,  diminished.  The  liquid  which  it 
contains  is  thereby  forced  mto  the  stem,  and  its 
apparent  volume  is  greater  than  it  would  have 
been,  had  there  been  no  excess  of  pressure  on  the 
outside  of  the  instrument.  The  temperature  of  the 
instrument  is  measured  by  the  apparent  volume  of 
the  hquid  which  it  contains ; hence  the  effect  of 
pressure  is  to  raise  the  observed  temperature  above 
the  true  temperature.  Parrot  and  Lenz,  in  1832, 
made  a series  of  experiments  on  the  effect  of 
pressure  on  thermometers.  They  experimented  at 
pressures  up  to  100  atmospheres,  and  observed 
differences  between  the  apparent  and  the  true 
temperatures  of  as  much  as  20°  C.  They  found 
that  for  the  same  instrument  the  compression  was 
simply  proportional  to  the  pressure.  They  used  a 
thermometer  as  a manometer.  After  this  date  it 
was  usual  to  attempt  some  kind  of  protection  for 
self-registering  thermometers. 

Those  •with  straight  stems,  such  as  Walferdin’s 
minimum,  were  sealed  up  in  glass  tubes,  and  so 
completely  protected.  Those  whose  stems  were 
bent,  had  to  be  enclosed  in  metal  cases  closed  with 
a screw.  This  form  of  protection  never  answered 
well,  as  it  was  impossible  to  screw  on  the  cover  so 
tight  that  the  water,  under  the  great  pressures  met 
with  at  considerable  depth,  would  not  find  its  way 
in.  In  order  not  to  have  to  abandon  the  use  of 
thermometers  of  the  conveninent  form  of  Six’s,  the 
device  of  jjrotecting  the  bulb  only  was  hit  upon, 
and  it  appears  that  the  first  thermometer  of  this 
kind  was  used  by  Captain  Pullen,  on  board 
H.M.S.  Cyclops.  The  effect  of  pressure  on  the  | 
stem  is  quite  insignificant,  and  under  ordinary  | 
circumstances,  insensible.  For,  in  nearly  all  i 


seas  where  the  surface  temperature  is  over 
40^  Fahr.,  the  temperature  of  the  water  dimished 
as  the  depth  increases,  and,  therefore,  it  is  the 
minimum  leg  which  is  used,  and  the  effec- 
tive part  of  it  is  that  filled  with  spirit,  which  may 
have  a length  of,  at  most,  three  inches.  The 
effect  of  pressure  in  diminishing  the  volume  of  a 
short  piece  of  thermometer  tubing  must  certainly 
be  very  small,  but  its  actual  value  can  only  be 
determined  by  removing  the  bulb,  and  taking  the 
piece  of  the  stem  between  the  mercury  and  the 
neck  of  the  bulb  as  the  bulb  of  a new  thermo- 
meter, and  determining  experimentally  the  effect 
of  pressure  on  it.  An  approximation  to  the  effect 
may  be  made  by  exposing  the  thermometer  to 
various  high  pressures,  at  known  temperatures, 
and  observing  the  rise  of  the  maximum  index, 
then  removmg  the  bulb,  and  calibriating  the  stem. 
Knowing,  then,  the  ratio  of  the  volume  of  this 
part  of  the  minimum  leg,  filled  with  spirit  to  the 
to  the  whole  volume,  from  the  bulb  to  the  maxi- 
mum index,  it  may  be  assumed  that  the  compres- 
sion will  be  in  the  same  ratio.  And  this  value 
will  probably  be  greater  than  the  real  one,  for  the 
compression  of  the  water  produces  of  itself  a certain 
rise  of  temperature,  and,  consequently,  rises  the 
maximum  index.  This  can,  however,  be  estimated, 
either  by  a comparison  with  a completely  protected 
thermometer,  or  by  bringing  the  minimum  index 
also  home  on  the  mercury  before  raising  the 
pressure.  If,  then,  there  has  been  a rise  of  tem- 
perature caused  by  compression,  there  will  be  a cor- 
responding lowering  of  temperature  on  relieving 
the  pressure.  If  the  compression  apparatus  be 
allowed  to  stand  after  the  pressure  is  up,  until  it 
has  disiepated  the  heat  evolved  by  the  compression, 
the  relief  of  pressure  will  cause  a corresponding 
absorption  of  heat,  which  will  show  itself  in  the 
position  of  the  minimum  index.  Some  experi- 
ments which  I have  made  in  this  direction  show  a 
lowering  of  temperature  of  0*3°  Fahr.,  for  the 
relief  of  a pressure  of  2^  tons  per  square  inch,  the 
whole  rise  of  the  maximum  index  having  been 
1‘8°  Fahr.  We  may,  I think,  be  quite  certain  that 
when  the  minimum  leg  is  the  one  used,  and  the 
temperature  low,  the  error  caused  by  the  effect  of 
pressure  on  the  stem  is  inappreciable.  Cavendish, 
who  invented  the  self-registering  thermometer, 
foresaw  also  the  most  important  of  the  uses  to 
which  it  could  be  applied.  Ttius  he  suggests  that 
the  higher  regions  of  the  atmosphere  might  be 
investigated  by  attaching  it  to  a kite — balloons 
not  having  been  invented.  With  regard  to  deep 
sea  explorations,  he  says : — 

‘ ‘ If  instruments  of  the  natme  above  described  were 
to  be  used  for  finding  the  temper  of  the  sea  at  gTeat 
depths,  some  alteration  would  be  necessary  in  the  con- 
struction of  them,  principally  on  account  of  the  great 
pressm-e  of  the  water,  the  ill  effect  of  wliich  can,  I 
beheve,  be  prevented  no  other  way  than  by  leaving  the 
tube  open.” 

This  was  written  in  1751,  and  it  was  not  till  1762, 
as  already  stated,  that  Canton  proved  that  liquids 
are  compressible.  Cavendish,  therefore,  hoped  that 
as  the  pressure  would  not  produce  distortion  of  the 
glass  when  the  tube  was  open,  it  would  have  no 
visible  effect  on  the  apparent  volume  of  the  liquid. 
The  device  of  leaving  his  thermometer  open  at  the 
end  was  adopted  by  Aime  in  some  of  his  experiments, 
the  effect  of  pressure  on  the  apparent  volume  of,^the 
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liquid  being  determined  independently,  and  a cor- 
roction  applied  accordingly.  I devised  and  con- 
structed. a mercurial  thermometer,  or  piezometer 
(Fig.  5)  on  the  same  principle,  but  my  object  in 
admitting  the  water  pressure  to  the  inside  of  the 
instrument,  was  to  utilise  it  in  shifting  the  scale  of 
fcho  thermometer  as  the  depths  changed.  The 
thing  registered  in  such  instruments  is  always  the 
apparent  volume  of  the  liquid,  and  this  varies  with 
the  temperature  and  the  pressure.  Hence  the 
indications  will  represent  the  sum  of  the  effects  of 
the  change  of  temperature  and  of  pressure.  If  from 
any  independent  source  we  know  either  of  these, 
no  can  determine  the  other.  In  a sea  of  uniform 
temperature  throughout  its  depth,  the  apparent 
volume  of  the  liquid  would  diminish  as  the 
pressure  increased,  and  if  the  temperature  increased 
with  the  depth,  the  apparent  volume  of  the  liquid 
would  diminish  at  a slower  rate  ; but  it  would  be 
ulways  po.ssible  to  determine  the  true  temperature 
as  long  as  it  did  not  increase  at  so  great  a rate  as 
to  dilate  the  liquid  more  than  it  was  compressed  by 
the  ii'. creasing  pressure.  For  the  investigation  of 


Fig.  0. 


< • . : acli  as  the  Mcditcrancan,  this  form  of  instru- 
uK'iit  i.s  most  valuable.  The  method  of  determining 
in^mratcly  both  depth  and  temperature  from  the 
combined  reading  of  a mercury  and  a water  piezo- 
meter is  exidained  in  the  paper  communicated  to  the 
Chemical  (Society.* 

In  the  great  majority  of  cases,  the  most  convenient 
iintnimont  to  use  is  the  form  of  Six’s  thermometer 
\vith  protected  bulb  known  as  the  Miller- Casella 
tluTijiomcter,  with  the  following  additions  and  im- 
lirovcments,  which  Mr.  Casella  has  applied  to  them 
nt  my  suggestion  ; — The  size  of  the  instrument  is 
;m  rcasnd  so  that  the  degrees  are  wider  apart,  a 
lugioe  Fahrenheit  on  the  minimum  leg  occupying 
about  three  millimetres  of  its  length.  Besides  the 
e;.;lo  of  d('grees  which  is  attached  in  enamelled 
slips  to  the  vulcanite  at  the  sides  of  the  stem, 
th('.ro  is  an  arbitrary  (millimetre)  scale  etched  on 
the  stem  itself.  The  valves  of  the  division  of  this 
'icale  are  ascertained  by  a careful  comparison  with 
^ standard  thermometer.  It  is  thus  possible  to 

• “ .Imimal  of  Chemical  Society,”  October,  1878.  The  blocks 
I 2,  5,  G have  been  kindly  lent  by  the  Council  of  the 
•JhcTTncHi  Hocicty. 


read  with  certainty  to  a quarter  of  a millimetre 
or  a twelfth  of  a degree  Fahrenheit.  The  errors  due 
to  the  scale  not  being  rigidly  attached  to  the  ther- 
mometer, and  to  the  difficulty  of  determining  the 
height  of  the  index  by  reference  to  a scale  at  the 
side  of,  instead  of  over  it,  are  eliminated.  Finally, 
by  having  the  ordinary  scale  at  the  side,  the  in- 
strument can  be  used  independently  of  the 
arbitrary  scale,  and,  even  where  the  arbitrary 
scale  is  principally  relied  on,  the  scale  of  degrees 
enables  the  observer  to  know  very  approximately 
the  true  temperature  at  the  moment  of  observa- 
tion, without  reference  to  tables,  and,  by  noting 
on  every  occasion  the  reading  on  both  sides,  the 
chance  of  errors  from  misreading  is  greatly  re- 
duced. The  maximum  leg,  which  is  only  rarely’ 
used,  is  of  larger  bore  than  the  minimum  one ; the 
degrees,  therefore,  are  closer,  and  the  temperature 
of  the  instrument  may^  rise  as  high  as  100°  Fahr., 
without  the  index  entering  the  terminal  bulb. 
This  is  a detail  of  considerable  practical  import- 
ance, for  it  is  impossible  al  way’s  to  protect  the 
therometers,  when  on  deck,  from  the  direct  ray’s 
of  the  sun,  which  would  speedily  disable  the 
maximum  side  of  the  thermometer,  if  its  range 
were  as  limited  as  that  of  the  minimum  one. 

It  will  be  seen,  from  what  has  been  said,  that 
there  is  no  one  instrument  which  fulfils  all 
conditions  required  of  a perfect  deep-sea  ther- 
mometer. It  is  necessary’,  therefore,  for  the 
investigator  to  use  his  judgment  in  the  selection 
of  the  instrument  best  suited  for  the  particular 
case  before  him.  In  order  to  be  prepared  for 
possibly  occurring  cases,  he  should  be  provided 
with  thermometers  of  (a)  the  Miller- Casella  type, 
with  improvements  just  described  ; {h)  the  mercury 
piezometer  , (c)  the  Negretti  and  Zambra  inverting 
thermometer.  It  is  well  to  have  several  of  the 
first  class  (a),  as  any  number  of  them  can  be 
attached  to  the  line  at  different  depths,  and  thus 
much  time  saved.  In  my  own  practice,  I generally 
use  four  or  five  at  a time.  It  is  not  advisable 
to  exceed  this  number,  as  the  loss  in  case  of 
accident  would  be  too  heavy.  Considering  the 
distribution  of  temperature  actually  found  in 
lakes  and  seas  of  warm  and  temperate  regions,  this 
is  the  most  generally  useful  instrument,  when 
thorough  investigation  by’  means  of  series  of 
observations  is  intended.  In  the  particular 
and  frequently  occurring  case  of  an  enclosed 
sea,  containing  a large  mass  of  water,  showing 
no  variations  of  temperature  when  tested  by 
this  instrument,  it  must  be  replaced  by  the 
mercury  piezometer  (Z>),  which  possesses  the  advan- 
tage that  the  position  of  the  thermometric  scale 
shifts  along  the  stem  according  as  the  depth 
varies.  Also,  any  number  of  them  can  be  used 
at  the  same  time  at  different  depths  on  the 
same  line.  The  inverting  thermometer  of  Messrs. 
Negretti  and  Zambra  (c)  is  the  instrument  most 
suitable  for  isolated  observations.  It  is  also  of 
very  great  use  for  supplementing  and  controlling 
the  observations  with  the  other  instruments, 
especially  in  the  case  of  sea  lochs  or  fjords,  where 
the  temperature  distribution  is  often  much  dis- 
turbed by  the  imperfect  mixture  of  fresh  with  salt 
water. 

For  the  successful  and  expeditious  carrying  out 
of  deep-sea  temperature  observations,  the  investi- 
gator should  be  furnished  with  improved  Miller- 
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Casella  thermometer  for  the  hulk  of  the  work,  and 
the  mercury  piezometer  and  the  investing  thermo- 
meters for  particular  cases.  All  the  thermometers, 
of  whatever  type,  should  be  carefully  compared 
with  a good  standard,  and  the  results  stated  in 
terms  of  its  scale. 

For  the  determination  of  the  specific  gravity  of 
the  water,  it  is  necessary  to  have  an  instrument  of 
considerable  delicacy,  wEich  can  be  used  in  all 
moderate  weather  at  sea.  The  specific  gravity  of 
a liquid  is  ordinarily  determined  in  one  of  two 
ways,  either  with  the  specific  gravity  bottle,  when 
the  weight  of  a known  volume  of  the  liquid  is 
directly  observed,  or  with  the  hydrometer,  when 
the  volume  of  a known  weight  is  observed.  A 
special  modification  of  the  hydrometer,  namely, 
specific  gravity  bulbs,  has  long  been  in  use  for 
special  purposes,  and  they  have  been  used  by  Dr. 
Carpenter  and  others  for  sea- work.  The  only  ob- 
jection to  their  employment,  in  work  of  purely  j 
scientific  interest,  is  that  each  bulb,  being  in  effect  | 
a separate  hjMrometer,  has  to  be  separately  tested 
for  its  weight  and  volume,  and  for  change  of 
apparent  density  with  changes  of  temperature. 
"With  the  large  number  of  bulbs  which  is  neces- 
sary", this  involves  an  enormous  amount  of  labour 
expended,  without  corresponding  advantage.  Sets 
of  hydrometers,  graduated  so  as  to  include  all 
specific  gravities  naturally  occurring  in  the  sea, 
have  been  used.  When  each  hydrometer  has  been 
constructed  of  the  requisite  delicacy,  and  of  work- 
able proportions,  it  is  necessary  to  have  a sot  of 
ten  hydrometers  ; and  the  same  objection  obtains 
as  in  the  case  of  the  bulbs.  For  the  work  of  the 
Chalhnrjer,  an  instrument  of  suitable  size  and  pro- 
portions was  constructed.  Its  stem  carried  an 
arbitrary  scale  (millimetres),  and  was  very  carefully 
calibrated ; the  weight  of  the  whole  instrument 
was  also  carefully  determined,  and  also  thedilata- 
bility  of  the  body.  The  instrument  was  entirely 
of  glass.  By  a contrivance  similar  to  that  used  in 
Nicholson’s  hydrometer,  weights  could  be  placed 
on  the  upper  sub-cavity  of  the  stem.  By  this  means 
the  range  of  usefulness  of  one  hydronietercanbeex- 
tended  far  beyond  the  limits  occurring  naturally 
in  the  sea. 

In  prosecuting  independently  this  work,  I have 
improved  on  some  of  the  details  of  the  instrument, 
without,  however,  in  any  way  altering  its  general 
character.  In  the  Challemjer  instrument,  the  body 
was  a cylinder,  containing  about  four  diameters  in 
its  length ; in  the  heavier  form  it  is  a sphere  of 
about  the  same  volume,  this  materially  reducingthe 
length  of  the  instrument.  Instead  of  a small  brass 
table,  and  weights  to  be  laid  on  it,  the  weights 
are  hollow  brass  cylinders,  closed  at  one  end,  and 
■\vudened  to  a flange  at  the  open  end  with  others 
in  the  form  of  flat  rings,  which  can  be  slipped 
over  the  cylindrical  weights,  and  then  rest  on 
the  flange.  These  are  small  mechanical  details, 
which,  however,  greatly  affect  the  handiness  of 
the  instrument,  and  they  are  therefore  of  im- 
portance. The  following  is  a description  of  the 
instrument  used  for  the  whole  of  the  work 
done  during  the  cruise  of  the  Challcnfjer.  The 
stem,  which  carries  a millimetre  scale  10  centi- 
metres long,  has  an  outside  diameter  of  about  3 
millimetres,  the  external  volume  of  the  divided 
portion  being  0’8607  cubic  centimetre ; the  mean 
volume  of  the  body  is  160 To  cubic  centimetres. 


and  the  weight  of  the  glass  instrument  is  160-0405 
grammes.  With  this  volume  and  weight,  it  floats 
in  distilled  water  of  16°  C.  at  about  the  lowest 
division  (100)  of  the  scale.  In  order  to  make  it 
serviceable  for  heavier  waters,  a small  brass  table 
is  made  to  rest  on  the  top  of  the  stem,  of  such  a 
weight  that  it  depresses  the  instrument  in  distilled 
water  of  16°  C.  to  about  the  topmost  division  (0) 
of  the  scale.  By  means  of  a series  of  six  weights, 
multiples  by  1,  2,  3,  4,  5,  and  6,  of  the  weight  of 
the  table,  specific  gravities  between  1 '00000  and 
1 '03100  can  be  observed.  It  is  not  necessary  that 
these  weights  should  be  accurate  multiples  of  the 
weight  of  the  table  ; it  is  sufficient  if  they  approach 
it  within  a centigramme,  and  their  actual  weight 
be  known  with  accuracy.  The  weights  of  the 
table  and  weights  in  actual  use  are  : — 


Weight  of  table 

0-8360 

grammes. 

Weight  of  weight  No. 

I. 

0-8560 

99 

II. 

1-6010 

? > ? > 

III. 

2-4225 

9 j 

5 » ? > 

lY. 

3-1245 

9 9 

M 5 ) 

Y. 

4-0710 

9 9 

J 9 99 

YI. 

4-8245 

99 

For  oceanic  waters,  the  hydrometer  is  always  used 
with  the  table,  and  either  No.  lY.  or  No.  Y. 
weight. 

When  the  mechanical  part  of  the  construction 
of  the  instrument  was  finished,  with  the  excep- 
tion of  the  closing  of  the  top  of  the  stem  (which, 
instead,  Avas  AAudened  into  a funnel-shape,  large 
enough  to  receive  the  ordinary  decigramme 
Aveights),  the  calibration  of  the  stem  Avas  effected 
by  loading  the  stem  Avith  successive  Aveights,  and 
observing  the  consequent  depressions  in  distilled 
water  of  known  temperature.  This  done,  the  top 
was  sealed  up,  and  the  instrument  carefully 
Aveighed.  The  expansion  of  the  body  Avith 
temperature  Avas  determined  in  a similar  manner, 
by  reading  the  instrument  in  distilled  water  of 
various  temperatures.  The  co-efficient  of  ex- 
pansion of  the  glass  Avas  then  found  to  bo 
0 000029  per  degree  Centigrade. 

For  using  this  instrument  at  sea,  about  900 
cubic  centimetres  of  sea- water  are  taken,  and  the 
containing  cylinder  placed  on  a SAvinging  table,  in  a 
position  as  near  the  centre  of  the  ship  as  possible. 
The  observation  Avith  the  hydrometer,  loaded  with 
the  necessary  table  and  Aveight,  is  then  effected  in 
the  ordinary  Avay,  the  accuracy  of  the  readings 
being  but  little afected by  rolling;  pitching,  how- 
ever, is  found  to  have  a distinctly  disturbing 
effect ; and  Avhen  it  is  in  any  Avay  violent,  it  is 
advisable  to  store  the  specimen  of  Avater  till  the 
Aveather  improves. 

The  temperature  of  the  Avater  at  the  time  of 
observation  is  determined  by  one  of  Geissler’s 
“Normal”  or  standard  thermometers,  graduated 
into  tenths  of  a degree  Centigrade ; and  it  is 
essential  for  the  accuracy  of  the  results  that  the 
Avater,  during  the  observations  of  the  hydrometer, 
should  be  sensibly  at  the  same  temperature  as  the 
atmosphere,  otherwise  the  changing  temperature 
of  the  water  makes  the  readings  of  both  the  hydro- 
meter and  the  thermometer  uncertain.  At  low 
temperature  (below  10°  or  12°  C.)  a tenth  of  a 
degree  makes  no  sensible  difference  in  the  result- 
ing specific  gravity  ; but,  at  the  high  temperatures 
always  found  at  the  surface  of  tropical  seas,  rising 
sometimes  to  30°  C.,  the  same  difference  of  tempera- 
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ture  may  make  a difference  of  three  to  four  in  the 
resulting  specific  gravity. 

Having  obtained  the  specific  gravity  of  the  -water 
in  question,  at  a temperature  which  depends  upon 
that  of  the  air  at  the  time,  it  is  necessary,  in  order 
that  the  results  maybe  comparable,  to  reduce  them 
to  their  values  at  one  common  temperature.  For 
this  purpose  a knowledge  of  the  expansion  of  sea- 
water with  temperature  is  necessary. 

Tliis  had  been  determined  with  sufficient  accuracy 
for  low  temperatures  by  Despretz  and  others  ; but 
as  the  temperatures  at  which  specific  gravity 
observations  are  usually  made  are  comparatively 
high,  their  results  were  of  but  little  use,  directed 
as  they  were  chiefly  to  the  determination  of  the 
freezing  and  maximum  density  points.  When  the 
late  Captain  Maury  was  developing  his  theory  of 
oceanic  circulation,  owing  to  difference  of  density 
of  the  water  in  its  different  parts,  he  found  the  want 
of  information  on  this  important  subject.  At  his 
request  the  late  Professor  Hubbard,  of  the  National 
Observatory,  United  States,  instituted  a series  of 
experiments,  from  which  he  was  enabled  to  lay 
down  a curve  of  the  volumes  of  sea-water  at  all  tem- 
peratures, from  considerably  belowthefreezingpoint 
to  much  above  what  obtains  even  in  the  hottest  seas. 
The  results  are  publishedinMaury’s  “ Sailing  Direc- 
tions,” 1858,  vol.  i.,  p.  237,  and  have  evidently 
been  carried  out  with  great  care.  The  composition 
of  different  oceanic  waters  varies,  even  in  extreme 
cases,  -within  such  close  limits,  that  the  law  of 
thermal  expansions  is  sensibly  the  same  for  all  of 
them ; of  this,  Hubbard’s  experiments  afford 
satisfactory  proof.  In  the  table  which  gives  the 
results  of  all  his  experiments,  he  takes  the  volume 
of  water  at  60^  Fahr.  as  his  unit.  In  order  to 
avoid  much  useless  calculation,  I have  been  in  the 
liabit  of  reducing  nly  results  to  the  same  tempera- 
ture (15-56°  C.),  while,  for  a like  reason,  I have 
retained  the  specific  gravity  of  distilled  water  at 
•1°  C.  as  the  unit.  The  choice  of  a common  tem- 
jjeraturc,  to  which  the  results  should  be  reduced, 
and  of  a unit  of  specific  gravities,  is  a purely  con- 
ventional matter;  and  in  choosing  the  above- 
inenfioncd  ones,  in  the  first  instance,  I was  moved 
solely  by  a desire  to  save  calculation.  For  every 
watc-r,  however,  there  is  one  temperature  to  which 
it  would  be  natural  to  reduce  its  specific  gravity, 
namely,  the  temperature  which  the  water  had 
when  in  its  ydace  in  the  ocean ; and  in  this  sense 
all  my  results  during  the  cruise  have  been  reduced. 
Hubbard’s  table  of  the  change  of  volume  of  a mass 
of  sea-water,  with  change  of  temperature,  enables 
us  verj’-  easily  to  reduce  any  observed  specific 
gravity  from  the  temperature  of  observation  -to  any 
other  temperature,  say  15-56°  C. 

dolhriion  of  f^amj)les  of  Water. — The  water  from 
the  bottom  was  usually  collected  in  the  so-called 
“ sli])  ” water-bottle,  which  has  been  described  by 
Professor  Jacobsen.  Water  from  intermediate 
d(‘])ths  is  obtained  in  an  instrument  represented  in 
section  ;n  Fig.  6.  Tt  is  made  entirely  of  brass, 
which,  however,  might  advantageously  be  nickel- 
dilated.  It  consists  of  a cylinder.  A,  terminated  at 
both  ends  liy  similar  stop-cocks,  B B,  which  are 
connected  by  the  rod,  ('.  This  rod  carries,  near  its 
ujijier  extremity,  a ])iece  of  stout  sheet  brass,  H, 
in  ('('utimetres  long  by  15  broad,  soldered  to  the 
easting,  e,  which  is  movable  about  the  axis,  e. 
The  function  of  this  part  of  the  apparatus  will  be 


more  easily  explained  by  describing  the  manipula- 
tions necessary  when  collecting  water. 

When  intermediate  water  is  to  be  obtained,  the 
water-bottle  is  firmly  attached  to  the  sounding- 
line, which  carries  at  its  end  usually  a 56  lb.  or 
1 cwt.  lead  ; the  stop-cocks  are  then  opened,  giving 


Fig.  6. 


them,  -with  the  rod,  c,  the  position  represented 
in  the  figure.  The  line  is  then  lowered  carefully^ 
by  hand,  until  the  water-bottle  is  close  to  the- 
surface,  when  it  is  let  go,  and  the  line 
allowed  to  run  out  without  a check.  During 
its  passage  downwards,  the  water  courses  freely 
through  it,  being  considerably  assisted  by  the 
conical  end  pieces,  K,K.  When  the  requisite  depth 
has  been  reached,  the  line  is  checked  again  at  the 
same  mark,  and  finally  hauled  in  altogether  by  the 
donkey-engine.  When  the  line  is  hauled  in  at 
first,  the  flap  D falls  down  into  a horizontal 
position,  when  it  is  caught  by  the  movable  piece 
of  brass,  F,  which  moves  round  an  axis,  /,  and  is 
supported  on  the  side  opposite  to  E,  by  the  rod,  G, 
Vvffiich  rests  on  the  spiral  spring,  H.  The  water 
rushing  past  D,  when  thus  in  a horizontal  position, 
exercises  a sufficient  pressure  upon  the  rod  to  close 
the  stop-cocks,  b,b.  When  the  speed  -with  which 
the  bottle  is  hauled  through  the  water  is  increased, 
the  pressure  on  d becomes  so  great,  that  it  over- 
comes the  tension  of  the  spring,  H,  and  E passes 
the  catch,  E,  when  the  rest  of  the  journey  upwards 
is  performed  with  the  flap,  D,  hanging  down, 
and  therefore  offering  the  least  possible  resist- 
ance to  the  water.  The  object  of  at  first  haul- 
ing in  only  a couple  of  fathoms  or  so,  and 
letting  the  line  go  again,  is  to  ensure  the 
cocks  being  closed.  For,  supposing  after  the 
first  hauling  in  they  were  not  quite  closed, 
by  letting  the  instrument  descend  through  the 
water,  the  flap,  D,  sets  itself  again,  and,  on  heav- 
ing in,  it  shuts  down  the  stop-cocks,  which  were 
before  but  partially  closed;  or,  if  they  were 
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closed  before,  it  only  shuts  them,  the  tighter. 
■\Vheii  the  water-bottle  has  been  brought  up,  it  is 
only  necessary  to  substitute  for  the  lowermost 
brass  funnel  a small  nozzle,  when  the  water  may 
be  tapped  into  any  vessel  destined  to  receive  it. 
This  done,  the  bottle  may  be  at  once  lowered  to 
any  other  required  depth,  much  time  being  spared 
by  not  having  to  detach  it  each  time.  At  the 
upper  end  of  the  bottle  a small  spring  safety  valve, 
r,  is  introduced,  in  order  that  the  considerably 
denser  water  from  below  may  be  able  to  make 
room  for  itself  as  the  surface  is  approached.  In 
order  that  the  instrument  may  properly  do  its 
work,  it  is  evident  that,  first,  the  stop-cocks  should 
be  so  stiff  that  the  weight  attached  to  their  levers 
be  not  sufficient  to  close  them;  and,  secondly, 
the  spring,  n,  should  be  so  strong  as  to  ensure 
the  shutting  of  the  cocks  before  it  itself 
gives  way.  These  conditions  are  secured  by 
the  following  means  of  adjustment.  The  stop- 
cocks can  be  made  stiff  in  the  usual  way,  by 
lightening  the  screws  which  screw  the  “keys”  in 
the  bands ; the  tension  of  the  spring,  ii,  can  be  in- 
creased or  diminished  by  means  of  a screw  at  the 
lower  end  of  the  tube  containing  it ; and  the 
mobility  of  the  stop-cock  can  be  regulated  by 
means  of  the  screws,  H M.  Although  from  this 
description,  the  operations  of  adjustment  may 
appear  complicated,  it  is,  in  fact,  practically  very 
simple.  After  the  first  time  of  use,  it  is  rare  that 
any  further  adjustment  is  required  than  a turn  of 
the  screws,  M M.  The  diameter  of  the  apertures  at 
either  end  is  necessarily  smaller  than  that  of  the 
the  cylinder;  it  is,  therefore,  impossible  for  the 
water  in  it  to  be  entirely  changed  while  descending 
through  a distance  equal  to  its  own  length.  It 
became  a question,  therefore,  for  experiment  to 
to  decide  what  actually  was  the  rate  of  change  of 
water.  To  this  end,  a few  experiments  were  made 
in  a fresh-water  lake.  The  bottom  being  filled 
with  water  containing  some  yellow  prussiate 
of  potash,  was  sunk  in  the  lake,  until  the 
surface  of  the  water  was  on  a level  with  the 
upper  stop-cock,  when  the  stop-cocks  were  opened, 
and  the  line  let  go.  On  being  brought  up  again, 
the  contents  were  treated  with  the  solution  of 
perchloride  of  ii'on.  It  was  found  that,  when  the 
bottle  had  been  sunk  to  a depth  of  a fathom  and 
a-half,  the  water  had  been  entirely  changed,  the 
iron  solution  being  wholly  without  action  on  it. 
We  may  be  certain,  then,  that  the  water  which 
we  obtain  by  this  means  is  an  average  of  the 
last  two  fathoms  through  which  the  bottle  has 
passed. 

The  weight  used  as  a sinker  should  be  chosen 
so  as  to  impart  sufficient  velocity  not  to  lose 
time  unnecessarily  over  the  operation,  and,  at  the 
same  time,  not  to  give  an  excessive  velocity  at 
the  depth  where  the  water  is  to  be  collected, 
because  the  rate  of  change  of  water  depends  on 
the  friction  of  the  water  inside  the  bottle,  and  so 
on  the  velocity  of  descent.  In  practice,  for  depths 
over  100  fathoms,  a weight  of  112  lbs.  was  used, 
and  for  depths  from  2o  up  to  100  fathoms,  a 
weight  of  o6  lbs.  was  used.  For  less  depths  the 
weight  of  the  bottle  itself  was  sufficient.  The 
velocity  of  descent  at  the  depth  where  the  water  is 
to  be  collected  should  not  exceed  12  feet  per  second. 
The  mean  velocity  for  the  interval  between  75  and 
100  fathoms  from  the  surface  was,  with  66  lbs., 


nine  feet,  and  with  112  lbs.,  eleven  and  a-half  feet 
per  second. 

When  once  let  go,  it  is  essential  that  the  line 
should  run  out  to  the  required  depth  v/ithout  a 
check ; it  is  then,  however,  immaterial,  as  far  as 
the  water  bottle  is  concerned,  what  interruptions 
occur  in  heaving  in.  The  fulfilment  of  the  condi- 
tion of  running  out  without  a check  never  presented 
any  difficulty  on  board  the  Challenger,  depending 
as  it  does  on  the  care  of  those  who  take  the  line. 
When,  however,  by  accident  a check  does  occur, 
the  line  is  stopped,  and  the  water-bottle  brought 
up  again,  reset,  and  sent  down  again.  In  order  to 
utilise  any  such  accidents,  it  is  usual  to  take  the 
water  from  the  greatest  depth  first;  then,  if  a 
check  does  occur,  it  may  occur  at  one  of  the  desired 
intermediate  depths,  and  so  no  time  would  be  lost. 
In  designing  the  water-bottle,  it  had  been  my 
intention  to  use  it  not  only  for  collecting  water, 
but  also  as  a flask,  so  that  the  atmospheric  gases 
could  be  boiled  out  of  it  without  transvasing  the 
water.  In  practice,  however,  I have  not  been  able 
to  get  air-tight  stopcocks,  besides  which,  it  v/ould 
make  an  inconveniently  large  apparatus  in  a very 
small  laboratory.  I have  spoken  of  this  water- 
bottle  as  being  only  used  for  intermediate  vv’aters, 
but  there  is  no  reason  why  it  should  not  be  used 
for  bottom  water  ; indeed,  where  the  sounding  lead 
does  not  weigh  over  1 cwt.,  it  is  frequently  used  for 
this  purpose.  In  the  case  of  deep  soundings, 
however,  where  a weight  of  three,  and  sometimes 
four  hundred- weight  is  used,  the  “slip”  water- 
bottle  is  alwaj’s  preferred. 


DISCUSSION. 

A Member  asked  how  the  depth  of  the  mud  at  the 
bottom  of  the  sea  was  determined ; and  how  the  uistni- 
ments  would  be  affected  by  it,  because  when  the  in- 
strument touched  the  soft  mud,  it  woidd  not  act  as  it 
would  if  the  ground  were  hard. 

The  Chairman  said  that  having  been  Commander  of 
the  Challenger,  it  was  scarcely  necessary  to  say  how 
important  he  considered  the  subject  on  v/hich  Mr. 
Buchanan  had  been  speaking-.  It  was  mosc  important 
for  telegraphic  purposes  to  know  not  only  the  depth  of 
the  sea,  but  its  properties.  The  Challenger  expedition 
had  been  found  favdt  with  for  not  adopting  at  cnco 
the  present  system  of  sounding,  dredging,  and  taking 
temperatm-es  ; but  all  these  things  were  progressive, 
and,  thanks  to  Sir  William  Thomson  and  the  telegraphic 
companies  who  were  also  interested  in  these  matters, 
and  to  Mr.  Buchanan  who  was  working  at  it  inde- 
pendently for  the  love  of  the  thing,  satisfactory  pro- 
gress had  been  made.  They  were  pretty  well  satisfied 
with  the  present  apparatus  for  sounding,  for  which 
purpose  they  now  all  used  wire,  because  they  could 
get  the  sounding  so  quickly.  In  fact,  when  laying 
telegraphic  cables,  a second  ship,  with  a wire-rope  and 
lead  35  lbs.  in  weight,  coiild  follow  and  measure  the 
depth  every  20  or  30  miles  as  they  went  along,  and 
keep  up  with  the  one  paying  out  the  cable  at  the  rate 
of  five  or  six  knots  an  hour.  In  taking  serial  tempera- 
tures, great  care  was  required,  because  the  thermometers 
were  so  valuable — not  exactly  in  themselves,  although 
they  were  very  delicate  instruments — but  because  on  the 
return  of  a ship  after  three  years’  work,  the  thermome- 
ters which  had  been  used  in  tliose  observations  wero 
worth  any  amount  of  money  for  reference  in  future, 
their  errors  having  been  determined.  At  present, 
therefore,  they  had  not  sufficient  confidence  in  wire- 
rope  for  temperature  soundings.  As  regards  dredg- 


333 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  March  11,  1881. 


ing,  tljer  ro^  learned  tliat  telegraph  ships  had 
given  np  the  wire -rope  for  picking  np  old  cables, 
on  account  of  the  weight ; so  that  at  present  wire 
was  only  used  for  soundings.  The  United  States 
(xovenmioiit,  in  their  operations  in  the  Gulf  of  Mexico 
year  after  year,  had  attained  a very  high  state  of 
pei-fec>ir)D . The  English  dredges  were  just  bags  which 
•scoopf-d  up  a cargo  of  mud,  and  could  not  be  scraped 
along  Ihe  bottom.  But  the  Americans  had  improved 
ui)Oii  that,  and  had  an  iron  frame,  in  the  form  of  a 
paral)' Vigrara,  which  was  far  more  successful.  _ The 
i^n'.at  de.sideratum  now  was,  not  to  sound  quicker, 
but  to  attain  more  exactness.  As  to  temperature, 
.‘bey  had  got  to  the  decimal  part  of  a degree, 
••yliiVh  was"  near  enough,  but  they  wanted  more 
information  as  to  the  movement  of  the  water  at  the 
()ottom.  AH  the  measurements  as  yet  taken  in  con- 
nccHon  with  ocean  currents  and  tidal  movements,  were 
on  tlie  surface  ; but  there  was  a gTeat  deal  of  move- 
ment at  the  bottom,  and  a Icnowledge  of  it  was  very 
n^quisite,  especially  for  telegraphic  piu’poses.  The 
irintion  caused  by  a heavy  sea  was  not  supposed  to 
extend  more  than  40  or  50  fathoms  down,  but  tele- 
graphic cables  wore  out  at  depths  of  from  300  to  400 
tatlioms,  so  that  there  must  be  motion  going  on  down 
there.  The  barrier  across  the  entrance  to  the  Medi- 
terranean was  about  200  fathoms,  or  1,200  feet,  and 
water  below  that  level  did  not  get  into  the  Mediter- 
ranean. If  you  sank  a thermometer,  it  showed  the 
.<ame  temperature  at  200  fathoms  as  at  2,000,  so  that 
the  bottom  water  did  not  move  at  all.  In  the  Atlantic 
or  Pacific,  if  a thermometer  denoted  that  the  tempera- 
ture of  the  sea  got  colder  and  colder  as  the  depth  in- 
creased, it  showed  that  in  such  places  there  must  be  an 
enormous  movement  of  cold  water,  probably  from 
the  Poles,  that  cushioned  up  against  the  barriers,  and 
got  stox>ped.  The  great  desideratum  now,  therefore, 
was  an  apparatus  to  denote  the  movement  of  water  at 
<1  iff  erect  depths.  With  regard  to  the  temperature  of 
the  mud  at  the  bottom,  when  Sir  Wyville  Thomson  and 
other  gentlemen  were  sifting  out  the  mud  for  shells  and 
miiuite  organisms,  no  matter  whether  they  were  on  the 
cfj actor  or  elsewhei’e,  their  fingers  were  nearly  frost- 
bitten, and  it  was  a constant  practice  to  cool  the  wine 
t>y  X) attic g the  bottles  in  this  mud.  A thermometer 
ivitii  a wooden  case,  such  as  had  been  shown,  if  sunk  to 
the  depth  of  a mile,  would  have  the  whole  of  the  air 
in  tlio  pores  of  the  wood  squeezed  out;  afterwards  it 
would  sink  at  once  in  water,  if  immersed.  Between 
N^cw  Guinea  and  Australia,  the  trawl  often  came  up 
lilcraby  full  of  wood  and  leaves  fi’om  the  bottom,  which 
must  have  lx;como  water-logged  by  the  same  means, 
fn  l;nt,  tlicrc  was  a coal  formation  going  on  at  the 
.noiitb  of  some  of  these  I’iver.s,  wliich  were  not  carrying 
down  soil  enough  to  cover  tlie  leaves  and  wood,  which, 
•tH  Ihey  got  thoroughly  soaked,  sank,  and  kex^t  sinking 
:vs  tbc:y  l)cc.''mo  more  dense  from  the  x^ressm-e  of  water, 
nnlil  they  reached  the  bottom.  It  had  been  supposed 
that  the  water  got  gradually  colder  and  colder  as  the 
'lc])th  inoea.srd  ; but  in  the  Antarctic  region,  he  felt 
perfectly  cert  lin  that  they  tax)ped  a stratmn  of  warm 
wab  r und.  r the  cold,  though  they  coxild  not  measure 
if.  He  wrote  home  frojn  Australia  for  such  a ther- 
momet'-r  as  I^Ir.  Xegretti  had  now  arranged.  In  the 
.\Tit'ir(5fic  7(  gions,  whcthcrfromthe  greater  density  of  the 
wah  r or  from  smne  other  reason,  there  Avas  a cold 
stratuiu  at  the  top,  then  a warm  stratum,  and  then  a 
r 1(1  Bfcrar.um  again  underneath.  Similar  observations 
w(  ro  Inquired  near  the  North  Pole  also,  but  after  all, 
fh(!  gT'  it  di  ••'idcratum  at  ]u’csent  v as  a method  of 
ififaining  ob.-ervations  of  submarine  currents. 

filr.  Bachauan,  in  reply  to  the  question  as  to  the  effect 
•d  iiiud  on  the  Bounding  insti’uments,  said  that  water 
inlUr  , w.n  s ;>  d<  li(\ately  slung-,  that  the  least  support 
T nil  1 tmublf  off  : lluy  did  .sometimes  come  iq)  full  of 
mud  instead  of  water,  but  very  rarely.  He  nex'er  re- 
uMinb-rv’d  a failure  from  the  sounding  weight  not 


slipping.  The  only  difficulty  witli  the  water  bottle 
was  that  now  and  then  it  would  choke  itself  by  the  cord 
slix^pingthe  wrong  way,  but  that  A'ery  seldom  occurred. 

The  Chairman  then  proposed  a vote  of  thanks  to  Mr. 
Buchanan,  which  was  carried  unanimously. 


INDIAN  SECTION. 

Friday,  March  4,  1881  ; Sir  Eichard  Temple, 
Bart.,  G.C.S.I.,  D.C.L.,  in  the  chair. 

The  Chairman  said,  in  introducing  Mr.  Maclean  to 
the  meeting-,  that  he  thought  he  could  promise  they 
would  have  a paper  both  agreeable  and  instructive. 
He  had  known  Mr.  Maclean  in  India,  where  he  had 
been  considered — and  justly  considered — an  ornament 
of  the  press.  He  wished  there  had  been  a somewhat 
larger  audience  on  the  present  occasion,  but  though 
not  large,  it  was  select.  And  he  must  remind  the 
reader  of  the  paxDer  that,  through  the  Journal  of  the 
Society,  he  had  an  appreciative  and  influential  audience 
of  between  3,000  and  4,000  members. 

The  paper  read  was  on — 

THE  EESULTS  OF  BEITISH  EULE  IN 
INDIA. 

By  J.  M.  Maclean. 

Perhaps  no  question  has  been  more  hotly  debated 
of  late  years  than  the  value  to  the  people  of  either 
country  of  the  political  connexion  established 
between  England  and  India.  In  less  enlightened 
ages  the  benefits  derived  by  the  ruling  nation,  at 
all  events,  from  an  extended  empire,  were  con- 
sidered to  be  too  manifest  to  require  discussion ; 
and  while,  a century  ago,  the  American  colonies, 
which  revolted  from  Great  Britain,  gained  some 
chamxfions  of  the  justice  of  their  cause  evtn  in  the 
British  Parliament,  the  science  of  political  philoso- 
phy was  then  so  undeveloped,  that  statesmen  of 
all  parties  agreed  in  deploring,  as  a national 
calamity,  that  separation  which  is  applauded  by 
certain  Englishmen  in  our  own  day  as  one  of  the 
greatest  blessings  that  could  have  been  conferred 
upon  this  country.  On  the  Continent  of  Europe, 
the  old-fashioned  view  of  the  advantages  to  a 
State  of  Imperial  dominion  still  holds  its  ground 
among  the  most  advanced  thinkers.  I need  hardly 
remind  you,  for  instance,  of  the  opinion  expressed 
by  De  Tocqueville,  in  1857,  that  it  was  the  possession 
of  India  which  secured  to  England  the  immense 
consideration  she  enjoys  throughout  the  world, 
and  that  the  loss  of  her  great  dependency  would 
be  quickly  followed  by  her  decline  to  the  rank  of 
a second-rate  power.  In  England,  however,  a 
modern  school  of  political  essayists,  who  pride 
themselves  on  their  superiority  to  vulgar  preju- 
dice, are  fond  of  maintaining  the  paradox 
that  the  abandonment  of  India  by  the  English 
would  increase  the  power  and  resources  of  this 
country.  What  is  moraEy  wrong,  they  argue,  can 
never  be  politically  right ; and  they  are  continually 
vexed  with  such  uneasy  questionings  of  conscience 
as  to  the  justifiableness  of  England’s  conduct  in 
holding  a foreign  country  in  subjection,  that 
they  eagerly  ascribe  to  it  all  kinds  of  evil  conse- 
quences. Their  way  of  thioking  in  this  matter  is 
like  that  of  a distinguished  Envoy  from  China, 
who  on  his  voyage  to  Europe  asked  the  captain  of 
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the  Peninsular  and  Oriental  steamer  in  -which  he 
■was  a passenger  to  spread  out  before  him  the  map 
of  the  world,  and  show  him  what  territories  be- 
longed to  England,  and  who,  after  having  had  our 
colonies  and  dependencies  in  Europe,  Asia,  Africa, 
America,  and  Australasia  pointed  out  to  him,  held 
up  his  hands  in  amazement,  and  exclaimed,  “ Well, 
I am  astonished  that  Heaven  does  not  inflict  some 
heavy  punishment  on  such  a nation  of  land 
robbers.”  But  they  believe  that  our  insatiable 
lust  for  new  possessions  has  brought  with  it  its 
own  punishment,  and  that,  while  England  has 
ruined  India  materially  by  dragging  her  to  the 
brink  of  bankruptcy,  India  has,  in  her  turn, 
demoralised  the  English  people,  by  infecting  them 
with  a base  desire  for  power  and  glory,  instead  of 
a pure  love  of  liberty.  Probably  many  Anglo- 
Indian  officials,  after  reading  in  some  impassioned 
paper  on  the  mischief  of  keeping  India,  a fervid 
description  of  their  own  pernicious  influence  in 
corrupting  English  society,  must  have  been  able  to 
realise  what  Warren  Hastings  felt  when,  at  the 
close  of  Burke’s  speech  for  the  prosecution, 
on  his  trial  at  Westminster-hall,  he  said  he  was 
persuaded  he  must  have  been  a great  villain, 
though  he  never  knew  it  before.  The  only  con- 
solation they  can  have  is  in  the  reflection  that  these 
essays  are,  for  the  most  part,  written  by  yomig  men, 
whose  ambition  to  win  a name  as  philosophical 
critics  leads  them  to  seize  upon  a taking  subject, 
-with  which  they  have  no  practical  acquaintance,  and 
that  the  gloomiest  pictures  of  the  disastrous  effects 
of  British  rule  in  India  are  painted  by  persons 
who  have  never  set  foot  in  that  country,  and  who 
have  little  or  no  acquaintance  with  the  real  cha- 
racter of  the  English  civilians  and  soldiers  by  whom 
it  is  governed.  What  -wonder  is  it  if  the  extrava- 
gance and  unfairness  of  such  attacks  excite  a 
vehement  and  sometimes  unreasoning  opposition, 
or  that  irritated  Anglo-Indian  officials  set  their 
faces  as  one  man  against  outside  criticism,  and  vie 
with  one  another  in  emphatically  asserting  that 
theirs  is  the  best  of  all  possible  administrations  ? 
Hence  we  have,  on  the  one  side,  high-flown  rhetori- 
cal criticism  which  overshoots  its  mark,  and,  on  the 
other,  a prejudiced  determination  to  defend,  at  all 
points,  a system  of  government  in  which  the  candid 
observer  cannot  fail  to  detect  numerous  imperfec- 
tions. My  aim  this  evening — and  I do  not  conceal 
from  myself  the  hazard  I run  through  interfering 
as  a neutral  in  such  a quarrel — is  to  steer  a middle 
course  between  these  two  extreme  parties,  and, 
while  attempting  to  give  you  good  reasons  for 
repudiating  the  doctiine  that  English  rule  in  India 
has  had  purely  mischievous  results,  to  offer  some 
I»ractical  criticisms  on  administrative  defects,  the 
existence  of  which  is  denied  or  overlooked  by 
official  optimists. 

It  is  hardly  necessary  to  insist  upon  the  obvious 
material  gains  which  accrue  to  England  from 
the  possession  of  an  Eastern  Empire.  A simple 
eniuneration  of  them  will  suffice.  In  the  first 
place,  it  is  no  slight  advantage  to  us  that  the 
Government  of  India  disburses  in  this  country 
about  16  millions  sterling  a year,  out  of  the 
revenues  collected  from  Indian  taxpayers.  The 
English  nation,  it  is  true,  does  not  take  this  money 
from  the  people  of  India  without  giving  them 
something  m exchange  for  it.  The  amount  of  the 
home  charges  represents  the  value  of  munitions 


of  war,  commissariat  stores,  and  railway  ma- 
terials sent  out  to  India,  interest  on  English 
capital  invested  in  that  country,  and  payments  for 
skilled  English  labour  employed  in  the  Indian  ci-vil 
andmilitary  services,  orin  the  construction  and6uper~ 
intendence  of  public  works.  But,  for  a couati^ 
which  has  a good  deal  of  capital  and  skilled  labooi- 
to  spare,  as  England  has,  it  is  an  unquestionable 
advantage  to  find  such  safe,  constant,  and  profit- 
able means  of  investment ; and  we  have  only  to 
contrast  the  security  enjoyed  by  the  holders  of 
Indian  bonds,  and  the  public  servants  of  the  Indiais 
Government,  with  the  anxieties  and  losses  endured, 
by  Englishmen  who  have  trusted  in  the  good  faith, 
of  other  Eastern  States,  to  get  a measure  of  the 
pecuniary  worth  of  our  imperial  supremacy.  Bat 
the  home  charges  only  show  the  direct  transactions 
between  the  Governments  of  England  and  India, 
The  indirect  gains  of  private  enterprise  in  India 
are  also  very  considerable.  British  India  ranks 
now  with  France,  Germany,  and  the  United 
States  among  our  very  best  customers.  The 
United  Kingdom  supplies  her  with  three-fifths  of 
her  whole  imports  of  merchandise;  and,  while 
there  were  not  wanting  a year  ago  prophets  of 
evil,  who  exulted  over  the  falling  away  in  the 
Indian  trade,  consequent  on  the  famine  of  1878, 
as  evidence  of  the  accuracy  of  their  gloomy 
forebodings,  and  who  predicted  that  it  could  never 
revive,  but  must  continue  to  decline,  it  is  satis- 
factory to  observe  that  there  was  an  immediate 
rebound  after  the  good  harvest  of  1879,  the 
imports  of  merchandise,  in  the  year  ending  March 
31,  1880,  having  exceeded  those  of  the  preceding 
year  by  more  than  three  millions  sterling,  while  for 
eight  months  of  the  present  financial  year,  April 
to  November,  1880,  not  only  was  this  re-action 
maintained,  but  the  imports  of  merchandise  in- 
creased in  value  to  32  millions,  against  24  millions 
in  the  corresponding  period  of  1879,  showing  a 
further  rise  of  25  per  cent.  Nor  do  Englishmen 
make  profits  only  on  the  import  trade  into  India.* 


*Teade  of  British  India,  exclusive  of  Government 
Stores  and  Treasure,  on  account  of  Go'vern- 

MENT. 


Year  ending 
March  31,  1879. 

Tear  ending 
Miw.xh31, 

Imports  : — 

JMercliandisc  

T roasiiro  

£ 

36,566,194 

7,056,749 

£ 

39,742,166 

11,655,395 

Total 

43,622,943 

51,397,561 

Exports  : — 

IXrpvf.hanfliso  

60,893,611 

3,895,545 

67,173,168 

1,923,828 

Troa.siiro  

Total  ,, 

64,789,156 

69,101,986 

Total  Imports  and  Ex-  1 
ports,  Private  Trade  . . | 

108,412,099 

120,409,547 

Eight  Months,  April  to  November,  1880. 
Impoits  : — 

Merchandise £32,069,340 

Treasure 6,462,616 

Total  £38,531,-95fi 


340 


JOURNAL  OF  THE  SOCIETY  OF  AETS,  March  11,  1881. 


Exports : — 

Mercliandise £44,306,012 

Treasure 1,036,127 


Total  £45,342,139 


'foi  ■ I Imports  and  Exports  for 

! ig'lit  months  of  1880-81  ....  £83,874,095 

ST'-ii  . :rKT  Showing  the  Amount  op  Bills  Drawn  on 
I DTA  During  the  Eollowing  Periods,  and  the 
Si  Keceited  in  Pespect  thereof: — 


IVrioi’- 

Bills  Dravn. 

Sum  Received. 

I87S-79 

Rupees. 

169,123,612 

£ 

13,948,565 

iS7:;-80 

183,500,000 

15,261,810 

1 ;-0. 

A])rll  

ilay  

Jinic . . 

.Inly  

AngiLst 

Sopteiubcr  .... 



November 

21.500.000 

14.000. 000 

16.500.000 

12.000. 000 
12,000,000 

15.000. 000 

12.000. 000 
12,000,000 

£ . s.  d. 

1,786,783  1 10 

1,167,621  2 0 
1,387,041  2 11 

1,009,572  18  7 

1,01], 406  5 3 

1,254,122  19  3 

1,000,270  16  10 
990,078  3 1 

115,000,000 

9,607,596  9 9 

I'lie  greater  portion  of  the  export  trade  from 
India  is  also  controlled  by  English  houses, 
settled  in  the  Presidency  towns  ; and  four-fifths  of 
the  shipping  engaged  in  the  foreign  commerce  of 
India  belong  to  British  owners.  If  you  trace  the 
history  of  a bale  of  Indian  cotton,  exposed  for  sale 
in  11:0  Liverpool  market,  you  will  probably  find 
tha^  in  .all  its  successive  stages,  after  being  grown 
and  picked  by  the  native  cultivator,  it  has  been 
nrrlo  ready  for  and  brought  to  the  market  by 
hhigb’ h capital  and  labour.  An  English  agent  has 
it  in  the  producing  district ; it  has  been 
: ifd  down  to  the  sea-coast  by  a railway  company 
woi  ’- ing  with  English  capital ; an  English  mer- 
r;!intilo  firm  in  Bombay  has  pressed  it,  and  sold  the 
bill  of  exchange  .against  it  through  an  English 
bn  1 ' r lo  an  English  bank ; and  it  has  been  trans- 
T)(;  icd  iron)  Bombay  to  Liverpool  on  board  an 
Englidi  sto.imor.  So,  .again,  with  regard  to 
:hc  ])i 'CO  goods  trade  from  this  country,  it  is 
cntijoly  fin.anccd  and  m.anaged  by  Englishmen 
nil  Hr-  bales  pass  into  the  hands  of  the  native 
di  f 1 rs;  in  the  bazaar  of  Bombay.  You  will  readily 
'•  del!  'cf  o liov/  many  different  profits  this  vast  trade, 
wli’  b may  bi;  v.alucd  <at  .a  hundred  millions  sterling, 
yi'-hh  bnall  thescclasses  of  English  manufacturers, 
na  fhi.’ds,  bankers,  middlemen,  shippers,  engi- 
ne and  other  mech.anic.al  experts.  And  when 
• I ; ■ to  such  mercantile  gains  the  private  re- 

• i'1  1.'  s sent  home  by  English  tradesmen  ai:d 
e.ii  f • nrd  men  settled  in  India,  .and  by  the  civil 

! ) ■’diary  servants  of  thoCrown,  you  can  realise 
} ' V-  1 rmcnsc,  in  the  aggregate,  must  be  the  con- 

♦ ’1  rp  ri':  whi'di  our  great  dependency  annually 
male  in  1 liC  wi’alth  of  England.  There  is  not  a 
tov  , ,<  I'.ay  be  said  without  exagger.ation  that 

' i-  1 o'  even  a h.amlet,  in  this  country  in 
wb:  h ill  ■ frm  t dying  influence  of  the  capital 
tlin^  r e anred  not  felt,  although  it  may  not  be 
.always  la  ( ognised  ; and  I do  not  know  any  industry 


in  the  United  Kingdom,  small  or  great,  which 
would  not  suffer  loss,  if  the  connexion  with  India 
were  broken  off.  But,  it  may  be  urged,  our  profit- 
able trade  with  India  would  remain,  even  if  that 
country  became  independent.  I deny  that  it  could 
remain.  The  preference  for  indirect  over  direct 
taxation,  which  is  common  to  all  except  the  most 
enlightened  nations,  and  which  is  even  shared 
by  many  Englishmen,  is  only  counteracted 
in  India  by  the  authority  of  the  Imperial  Govern- 
ment ; and,  if  this  were  once  removed,  the 
natives  would  speedily  raise  a large  proportion  of 
the  State  revenue  by  levying  protective  customs’ 
duties  on  piece  goods  and  other  EngHsh  merchan- 
dise, and  would  injure  our  carrying  trade  by 
granting  bounties  to  native  shipping.  The 
impress,  too,  of  English  civilisation,  which  is  now 
modifying  native  customs  and  manners  in  the  great 
cities  at  least,  and  creating  a taste  for  the  comforts 
and  refinements  of  European  life,  would  soon  be 
effaced,  and  a limit  thus  set  to  any  possible  ex- 
tension of  our  trade  in  the  East.  I cannot  but 
conclude,  therefore,  that  the  material  interests  of 
England  are  bound  up  with  the  maintenance  of 
our  Indian  Empire.  Whether  or  not  the  posses- 
sion of  empire  is  morally  beneficial  to  the 
citizens  of  a free  State  is  a more  delicate  and  dis- 
putable question.  It  is  many  y^ears  now  since  the 
republican  virtue  of  Professor  Goldwin  Smith 
took  alarm  at  the  liking  for  arbitary  government 
which  he  detected  in  the  large  and  increasing  body 
of  retired  Anglo-Indians.  So  far,  however,  as  my 
own  experience  goes,  I think  I may  say  that 
Anglo-Indians  generally  hold  very  liberal  views 
about  matters  of  domestic  policy  in  England,  and 
are  rather  inclined  to  make  light  of  the  con- 
troversies about  franchises  and  Burial  Bills, 
which,  if  we  are  to  believe  excited  party  politi- 
cians, periodically  bring  this  country  to  the 
brink  of  a revolution.  It  is  quite  true,  on  the  other 
hand,  that  Anglo-Indians  are,  perhaps  to  a man. 
Imperialists  in  the  best  sense  of  that  much-abused 
term  ; and  possibly  in  the  present  temper  of  the 
public  mind,  it  is  not  to  be  regretted  that  a strong 
infusion  of  Imperialism  should  be  poured  into 
England  year  by  year,  from  her  colonies  and 
dependencies  in  all  parts  of  the  world.  For  the 
imperial  instinct  is  always  active  in  young  and 
vigorous  nations ; it  is  nowhere  keener  or  more 
energetic  than  in  the  United  States  of  America ; 
and  an  observant  companion  of  General  Grant  in 
his  recent  voyage  round  the  world,  paid  Anglo- 
Indians  what  he  took  to  be  the  high  compliment  of 
remarking  that,  in  their  political  character,  they 
seemed  to  him  to  resemble  Americans  rather  than 
Englishmen. 

I pass  now  to  the  consideration  of  the  more 
difficult  branch  of  my  subject — the  effect,  namely, 
on  the  fortunes  of  the  people  of  India  of  Eng- 
land’s relations  with  that  country.  Is  it  the  case 
that  the  alliance  between  the  two  nations  is 
mutually  advantageous,  or  are  all  the  benefits 
of  it  enjoyed  by  one,  while  the  other  suffers 
the  loss,  not  only  of  its  political  liberties,  but 
even  of  the  legitimate  rewards  of  industry, 
and  the  natural  increase  of  the  fruits  of  the 
earth  Y It  is  not  too  much  to  say  that  India  is 
believed  by  many  Englishmen — such  is  the  force 
of  persistent  misrepresentation — to  have  been 
brought  to  the  brink  of  ruin  by  the  imperial  bur- 
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dens  mercilessly  imposed  upon  her.  The  phrase, 
**  The  Bankruptcy  of  India,”  is  often  used  as  if  it 
described  an  actual  fact,  instead  of  the  vision  of  an 
overwrought  and  distempered  imagination.  The 
English  peace  established  throughout  India  is  de- 
clared to  be  as  baleful  as  the  Pax  Po?n«  wa  was  to  some 
of  the  provinces  of  the  Roman  Empire ; but  the  re- 
proach addressed  by  the  Roman  historian  to  his 
countrymen,  Solitiidinem  faciunt,  pacem  appellant, 
does  not  apply  in  this  case.  England’s  crime,  on 
the  contrary,  appears  to  be  that,  under  her  rule, 
the  Indian  population  has  midtiplied  too  freely  for 
the  productiveness  of  the  soil ; that  the  yearly 
drain  of  wealth  to  England  has  so  impoverished 
the  country,  as  to  leave  no  margin  of  the  means  of 
subsistence  stored  up  against  the  years  of  famine 
which  recur  at  regular  intervals ; and  that,  conse- 
quently, when  a scarcity  comes,  the  people,  taxed 
to  the  utmost  limit  of  human  endurance,  perish 
by  millions,  because  they  have  neither  food  enough 
at  home  to  eat,  nor  the  money  wherewith  to  pur- 
chase it  abroad.  English  Imperialism  is,  in  fact, 
we  are  told,  killing  itself  by  the  exhaustion  of  its 
victim.  Well,  this  gloomy  picture  must  strike  with 
amazement  anyone  who  is  familiar  with  the  out- 
ward signs  of  the  steadily  increasing  prosperity  of 
India.  Can  it  be  possible  that  a revenue  steady  in 
growth  and  easy  of  collection,  that  populous  and 
wealthy  cities,  a flourishing  foreign  trade,  the  rapid 
development  of  many  new  industries,  and  a general 
rise  in  the  standard  of  living  among  the  labouring 
classes  of  the  population,  which  are  the  accepted 
marks  of  well-being  in  all  other  States,  only  con- 
ceal in  India  a deep-seated  disease  which  is  wasting 
away  the  body  politic  P Let  us  examine  attentively 
the  statistics  of  trade  on  which  the  believers  in 
India’s  impending  ruin  chiefly  rely.  I have  already 
shown  you  how  profitable  this  trade  is  to  England, 
but  we  are  told  that  it  must  be  in  an  equal  degree 
unprofitable  to  India,  since  that  country,  accord- 
ing to  the  Custom-house  returns,  exports  every 
year  twenty  millions’  worth  of  produce,  for  which 
she  gets  nothing  back.  The  fallacy  of  this  argu- 
ment lies  in  the  assumption  that  the  Custom-house 
returns  afford  a complete  balance-sheet  of  the 
transactions  between  the  two  countries.  To  find  out 
what  India  really  gets  in  exchange  for  her  exports 
of  produce,  you  must  add  to  her  imports  of  mer- 
chandise and  treasure  so  many  millions  for  interest 
on  English  capital  invested  in  India  in  a hundi’od 
different  ways,  and  so  many  more  for  the  wages 
of  the  skilled  English  labour  employed  in  her  ser- 
vice ; and  when  these  additions  have  been  made  to 
the  valuations  of  the  Custom-house  authorities, 
India  is  found  to  be  no  loser  by  her  foreign  com- 
merce. 

This  conclusion  is  further  borne  out  by  an 
analysis  of  the  kind  of  imports  she  receives.  She 
does  not,  as  a poor  comitry  necessarily  would  do, 
take  back  the  value  of  her  exports  of  cotton, 
indigo,  seeds,  tea,  coffee,  and  spices  in  food  and 
clothing  for  her  people.  She  imports  what  foreign 
merchandise  she  requires,  and  is  paid  the  balance 
in  gold  and  silver.  Mr.  Goschen’s  Committee  of 
1876,  on  the  depreciation  of  silver,  calculated  that, 
in  the  40  years  between  1835-36  and  1874-75,  India 
absorbed,  in  round  numbers,  silver  to  the  amount 
of  £200,000,000,  and  gold  to  the  amount  of 
£100,000,000.  The  whole  of  this  gold,  and 
probably  the  greater  portion  of  the  silver,  w^ere 


manufactured  into  ornaments  or  hoarded.  Since 
1876,  when  the  opinion  generally  prevailed  that  a 
steady  decline  had  begun  in  the  Eastern  demand 
for  bullion,  the  imports  into  India  have  continued 
on  the  same  scale,  and  it  is  not  a little  remarkable 
that  in  the  famine  year,  1877-8,  they  amounted  to 
the  sum,  unprecedented  since  the  era  of  the 
American  civil  war,  of  more  than  £15,000,000. 
Now  it  is  surely  preposterous  to  assert  that  a 
country,  which  is  thus  shown  to  be  at  the  present 
day,  as  it  has  been  for  many  centuries,  “ the  sink 
of  "the  precious  metals,”  can  be  falling  moije  deeply 
every  year  into  a state  of  hopeless  poverty. 

But,  it  may  be  said,  granted  the  unreality  of  the 
supposed  drain  of  wealth  from  India,  and  -that  the 
larger  amount  of  capital  now  devoted  to  -agricul- 
ture, and  the  increased  facilities  of  commu^iication, 
give  her  a surplus  stock  of  produce  by  th^  sale  of 
which  to  foreign  nations  she  can  steadily  enrich 
herself,  still  the  question  remains,  if  the  wealth  thus 
acquired  is  fairly  distributed  among  the  people,  and 
especially  among  the  cultivators  of  the  soil.  There 
must  be  something  rotten  in  the  state;  of  an}' 
country  in  which  wealth  accumulates  in  a few 
hands,  while  the  mass  of  the  population  become 
poorer  every  day.  Now,  a very  strong  opinion  has 
recently  been  expressed  iDyMr.  James  Caffd,  who, 
as  a great  authority  on  agriculture,  was  nominated 
by  the  late  Government  a member  of  the  Indian 
Famine  Commission,  that,  “ so  far,  our  success  in 
India  has  resulted  rather  in  the  conquest  of  vast 
possessions,  than  in  elevating  the  individual 
man.”  The  cultivator  is,  as  a rule,  he  thinks, 
the  slave  of  the  money-lender.  It  is  not, 
however,  denied  that  the  stock  of  capital  avail- 
able for  investment  in  agriculture  has  in- 
creased, or  that  there  is  a steady  extension  of 
cultivation.  If,  nevertheless,  the  condition  of  the 
actual  cultivator  in  some  parts  of  the  country  has 
deteriorated,  the  cause  of  this  decay  must  be 
sought  in  the  habits  of  the  people.  The  tendency 
of  modern  trade  is  to  sweep  away  the  middleman, 
by  bringing  the  ryot,  or  peasant  proprietor,  into 
direct  communication  with  the  European  markets, 
and  thus  enabling  him  to  make  larger  profits  on  the 
sale  of  his  produce  ; but  no  change  of  this  kind  can 
permanently  benefit  small  holders,  who  have  no 
money  of  their  own,  who  think  it  a mark  of  res- 
pectability to  be  deep  in  their  bankers’  books,  and 
who,  by  an  honourable  custom,  make  themselves 
responsible  for  their  fathers’  debts.  The  ryots  of 
the  Deccan  had  a magnificent  opportunity  of 
making  themselves  and  their  families  for  ever 
independent  of  the  village  usurer  during  the  five 
years  of  the  American  civil  war,  when  the  price 
of  Indian  cotton  was  more  than  quadrupled.  But 
they  fancied,  as  the  Bombay  Government  did,  that 
this  exceptional  period  of  prosperity  could  be 
maintained  ; and  so,  while  they,  on  the  one  hand, 
exercised  no  thrift,  the  Government,  on  the  other 
hand,  raised  their  rents,  until,  in  the  long  period 
of  falling  prices  which  succeeded  the  American  war, 
their  situation  became  intolerable.  The  remedy 
sought  by  the  Government  for  this  state  of 
things  is  the  limitation  of  usury ; but  there  can 
be  no  more  grievous  economical  mistake  than, 
in  the  hope  of  averting  political  mischief,  to 
root  an  impoverished  peasantry  in  the  soil,  and 
drive  capital  away  from  cultivation.  But  Mr.' 
Caird  goes  on  to  say  that  the  condition  of 
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“the  landless  labourer”  is  still  more  deplor- 
able than  that  of  the  cultivator.  “ Though 
wages  have  risen  at  the  centres  of  industry, 
this  is  not  the  case  in  the  purely  agricultural 
parts  of  the  country.  In  such  localities  the 
labourer  gets  the  same  dole  that  he  got  in  the  last 
generation.  The  numbers  of  such  people  are  in- 
creasing, and  their  condition  is  becoming  every  ten 
years  more  desperate.  Thus,  the  greatest  difficulty 
with  which  the  Indian  statesman  is  confronted  is 
over  population,  with  constant  increase,  and  his 
first  and  main  duty  will  be  to  carry  out  a policy 
under  which  the  people  maybe  enabled  to  provide 
themselves  with  food.  An  exhausted  agriculture 
and  an  increasing  population  must  come  to  a dead 
lock.”  Elsewhere  he  says,  “Population  is  increas- 
ing, the  price  of  food  is  rising,  the  production  of  it, 
as  shown  by  exports,  scarcely  advances ; whilst,  as 
the  number  of  the  landless  class  who  depend  on 
wages  is  constantly  growing,  the  supply  of  labour, 
in  the  absence  of  industries  other  than  agri- 
culture, must  soon  exceed  the  demand.  Already 
their  wages  bear  a less  proportion  to  the  price 
of  food  than  in  any  country  of  which  we  have 
knowledge.  The  common  price  of  grain  in  the 
(Southern  States  of  America,  on  which  the  free 
black  labourer  is  fed,  is  the  same  as  that  of  the 
Indian  labourer,  viz.,  50  to  60 lbs.  the  rupee.  But 
his  wages  are  eight  times  that  of  the  Indian,  2s.  to 
2s.  3d.,  against  3d.  a day,  whilst  the  climate  is 
much  the  same  in  its  demands  for  clothing  and 
shelter.”  The  reply  of  the  Government  of  India  to 
this  fonnidable  indictment  is  an  admission  that 
“the  pojmlation  of  some  parts  of  India  is  very 
dense,  especially  in  the  Ganges  Valley,  from 
(Saharanpur,  in  the  north-west,  to  Tipperah,  in  the 
south-east,”  and  that  it  is  “ in  some  parts,  already 
too  thick  for  the  country  and  its  produce.”  At 
the  same  time  the  Government  maintains  what,  in 
face  of  this  admission,  would  seem  to  be  the  para- 
dox, that  wages  have  risen  in  India  during  the 
last  20  years.  The  wages  of  skilled  labour  of  all 
kinds  have  risen  considerably,  but  even  the  wages 
of  rural  labourers  show  a distinct  improvement.” 
lir.  W.  Hunter,  in  his  recent  lectures,  seems  to 
take  almost  as  unfavourable  a view  of  the  case  as 
IMr.  Caird  docs.  S])eaking  of  the  increase  in 
numbers  of  the  inhabitants  of  British  India,  he 
Gays 

“ Til o average  population  is  now  211  to  the  square 
mile.  How  thick  tliis  population  is  may  he  realised 
from  the  fact  tliat  fertile  France  has  only  150  persons  to 
the  .‘■quare  mile;  while  even  in  crowded  England,  where- 
ever  the  density  approaches  200  to  the  square  mile,  it 
rease.s  to  he  a rural  iiopulation,  and  has  to  live,  to  a 
gre.'iter  or  less  extent,  hy  manufacture.s,  mining,  or  city 
industries.  Througlumt  wide  districts  in  India,  each 
acre  of  l.'iud  has  to  feed  a,  human  being  for  a year.  In 
rertain  .'^mailer  areas  of  Bengal,  two  persons  have  to 
li\eon  the  produce  of  each  cultivated  acre,  or  1,280 
j'crsous  to  the  cidtivated  square  mile.  We  speak  of  the 
]iov(rty  ami  the  miserably  small  farms  of  the  Irish 
]iefisaut.  AVell,  Ireland  has,  aceording  to  the  last 
• eiisus.  10!)  pf-rsnus  to  the  square  mile.  But  we  can 
f.-ikc’  n districts  of  Northern  India,  equal  in  size  to 
Inland,  which  have  to  su])port  an  average  of  680  per- 
sons to  the  scpiare  mile,  or  over  one  person  to  each 
acre. ’’ 

I venture  to  protest  against  the  tone  of  exaggera- 
tion which  jicrvadcs  criticisms  of  this  soi*t.  The 
average  population  of  Belgium  to  the  square  mile 


is  451 ; of  England  and  Wales,  389;  of  Saxony, 
377 ; of  the  Netherlands,  291 ; of  the  Chinese 
empire,  289 ; of  Great  Britain  and  Ireland,  265  ; 
of  Wurtemberg,  249,  and  of  Italy,  237.  India, 
therefore,  is  very  far  from  topping  the  list,  and 
Germany,  with  a population  of  193  to  the  square 
mile,  treads  very  closely  on  her  heels.  But  the 
superabundant  population  of  India  is  mainly  to  be 
found  in  the  broad  valley  of  the  Lower  Ganges, 
which  possesses  a soil  of  unrivalled  fertility,  and  is 
capable  of  maintaining  probably  twenty  times  the 
population  that  could  live  upon  an  equal  area  of 
territory  in  the  German  Empire.  Dr.  Hunter 
declares  that,  ‘ ‘ after  a minute  comparison  of  the 
condition  of  the  Bengali  peasant  in  our  own  times 
with  the  facts  disclosed  in  the  old  manuscript 
records,  he  is  compelled  to  the  conclusion  that, 
throughout  large  areas,  the  struggle  for  life  is 
harder  than  when  the  country  hrst  passed  into  our 
hands.”  I hope  he  will  publish  the  evidence  which 
appears  to  him  to  justify  this  conclusion,  for  the 
opinion  of  employers  of  labour  in  other  parts  of 
India  is  that  the  Bengali  is,  as  a rule,  deaf  to  all 
the  inducements  to  emigration  held  out  to  him, 
because  he  is,  on  the  whole,  tolerably  well  satisfied 
with  his  lot.  His  wants  are  few  and  easily  sup- 
plied ; and  when  Mr.  Caird  contrasts  his  con- 
dition with  that  of  the  free  black  labourer  in 
America,  he  forgets  that  Indian  coolies  have  for  ages, 
under  native  no  less  than  under  British  rule,  been 
accustomed  to  do  a comparatively  slight  amount 
of  daily  labour  for  wages  which  they  can  live  upon, 
but  which  would  hardly  keep  body  and  soul 
together  in  any  other  country  in  the  world.  The 
indignation  which  is  sometimes  felt  by  Englishmen 
when  they  hear  that  in  India  the  labourer  is  paid 
at  the  rate  of  4d.  to  6d.  a day  is  quite  misplaced. 
By  religion  and  custom,  all  classes  of  Hindus  are, 
as  a rule,  wonderfully  abstemious  ; and  the  picture 
painted  a hundred  years  ago  of  the  Peishwa,  or 
head  of  the  Mahratta  nation,  sitting  on  horseback, 
with  his  spear  stuck  in  the  ground  by  his  side, 
and  making  his  dinner  off  a handful  of  parched 
grain,  represents  no  extraordinary  incident,  but 
the  usual  way  of  life  of  all  the  Mahrattas,  from 
prince  to  peasant.  Possibly,  even  the  English 
rural  labourer,  earning  his  12s.  to  8s.  a week,  but 
compelled  to  live  on  animal  food  and  strong  drink, 
and  to  buy  plenty  of  warm  clothing,  and  yet 
unable  at  all  times  to  guard  himself  against  cold 
and  hunger,  might  envy  the  Indian  coolie  with 
his  4d.  a day,  who  can  be  content  with  his  meal  of 
rice  or  grain,  and  with,  perhaps,  only  a rag  round 
his  loins,  is  secured  by  his  genial  climate  from 
knowdng  what  is  meant  by  the  cold,  which  is  the 
worst  enemy  of  the  poor  in  Northern  Europe. 
One  thing  that  usually  escapes  notice  is  the  effect 
of  the  general  employment  of  Indian  women  and 
children  in  out-door  labour.  This  custom  lowers 
the  nominal  rate  of  wages  of  the  men,  while,  at 
the  same  time,  it  may  treble  or  quadruple  the 
earnings  of  each  family. 

The  whole  controversy  about  over-population 
resolves  itself  into  this  question : — Are  the  rates 
of  wages  relatively  higher  or  lower  in  proportion 
to  the  prices  of  food-grains  than  they  were  ten  or 
twenty  years  ago  ? It  is  unnecessary  to  go  further 
back  in  our  inquiry,  because,  if  the  process  of 
exhaustion  is  really  going  on  in  India,  it  ought 
to  be  more  plainly  visible  in  its  later  than  its 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  March  11,  1881. 


343 


earlier  stages.  The  elaborate  report  of  the  Famine 
Commission  contains  no  exact  information  on  the 
subject,  and,  while  some  of  the  Commissioners 
vehemently  assert  that  the  economical  condition  of 
the  country  is,  on  the  whole,  improving,  others 
are  bitterly  dissatisfied  with  it.  As  the  evidence 
taken  by  the  Commission  has  not  been  published, 
we  have  no  means  of  estimating  the  comparative 
value  of  these  conclusions.  I have  thought,  there- 
fore, that  it  might  be  worth  while  to  collect  infor- 
mation on  the  subject  from  independent  sources, 
and  I have  received  from  Mr.  Middleton,  a 
partner  in  the  firm  of  Messrs.  Glover  and  Co.,  the 
well-known  railway  contractors,  and,  I should 
think,  the  largest  employers  of  labour  in  India,  a 
valuable  paper  embodying  the  results  of  his  many 
years’  experience  in  the  North-West  and  Central 
Provinces.  He  says  : — 

“ North -West  Provinces. — I am  of  opinion  that 
the  wages  of  laboui-  in  general  have  increased  to 
the  extent  of  an  average  of  33  per  cent.  ; some 
more,  some  less,  but  that  tlie  largest  increase  has 
been  in  the  price  of  the  common  coolie  labour.  The 
reasons  for  this  are  various : — 1 . Increase  of  work, 
consequent  on  the  country  being  opened  out  by 
railways,  &:c.  2.  Increase  of  acreage  under  cultivation. 
3.  Increase  of  vaiious  industries,  such  as  cotton  and 
wool  mills,  the  tea  industry,  and  similar  highly  culti- 
vated productions  opened  out  by  Europeans.  4.  The 
greater  cost  of  food  caused  by  the  facilities  of  drawing 
away  to  the  sea -ports  for  exportation  of  all  surplus 
grain.  Skilled  labour  has  undoiibtedly  not  made  the 
strides  that  the  ordinary  working  or  coolie  labour  has 
made,  and  this  I attribute  to  a larger  number  being 
trained  every  year  as  artisans — to  my  knowledge  ryots 
have  educated  their  sons  as  masons,  carpenters,  &c.  I 
hold,  that  although  pojudation  has  slightly  increased  in 
the  last  decade,  the  average  of  grain  food  raised  has  in 
no  way  decreased.  The  coimtry  has  passed  through 
several  years  of  under-average  crops,  but  in  the  history 
of  India  and  other  countries  such  visitations  have  been 
not  uncommon.  They  were  far  more  severe  in  their 
results  in  ancient  times,  through  the  want  of  informa- 
tion and  means  of  transit  for  food,  but  that  the  country 
is  even  now  overburdened  with  population  is  what  no 
one  intimately  acquainted  with  these  provinces  would 
a-^rt.  So  far  from  such  being  the  case  (I  speak  from 
direct  personal  experience),  it  is  now  much  more  diffi- 
cult to  collect  a large  number  of  labourers  on  earth- 
work (which  is  the  labour- key  in  this  country)  than 
formerly,  at  much  enhanced  rates,  although  they  are 
also  treated  better.  The  working  man  is  more  inde- 
pendent ; few  are  dependent  for  their  daily  food  on  the 
hand-to-mouth  system,  and  I consider  that  the  largely 
increased  use  of  railways,  as  means  of  moving  long 
distances,  shows  an  accumulation  of  wealth  which  did 
not  exist  previously.  Now,  such  accumulation  coidd 
only  have  resulted  from  a smaller  increase  in  the  price 
of  food  than  of  wages,  and  the  price  of  food  is  a sure 
indication  of  the  too  dense  or  meagre  population  of  a 
district.” 

“ Central  Provinces. — Here  there  has  been  a large 
increase  in  the  population,  but  not  nearly  in  proportion  to 
the  increase  of  cultivation,  and  to  the  increase  of  returns 
per  acre.  Nowhere  in  India  have  the  people  bettered 
their  position  in  the  last  ten  years  more  than  in  this 
province.  Grain  is  certainly  somewhat  dearer,  through 
the  facilities  given  by  the  Great  Indian  Peninsula 
Railway  for  exportation,  but  wages  are  quite  oO  per 
cent,  higher,  through  the  agricultural  population  having 
benefited  by  increase  of  food-grains.  Vast  tracts  yet 
remain  to  be  brought  under  the  plough,  and  these 
provinces  could  support  several  millions  more  than  they 
do  ; but  while  district  officers  are  doing  their  utmost 


to  import  labour  from  the  (so  called)  teeming  popula- 
tion of  Bengal  and  the  North-West  Provinces,  the 
fields  sigh  in  vain  for  the  rural  population  they  hold  out 
such  rich  attractions  to.  From  the  above  considerations, 
I am  of  opinion  that,  apart  from  increased  skilled  culti- 
vation, India  can  yet  feed  on  its  present  production  a 
population  greater  than  now  depends  on  it.” 

Mr.  Glover  himself  writes  : — 

“In  the  North-West  Provinces  and  Rajputana, 
where  I have  been  engaged  in  making  railways  since 
1872,  labour  has  not  only  risen  in  value  by  about 
50  per  cent,,  but  it  has  become  scarce  in  proportion, 
this  scarcity  being,  no  doubt,  caused  by  the  increased 
demand  for  labour  on  the  fresh  land  taken  into  cultiva- 
tion, and  by  the  gradual  extension  of  railways. 
Wherever  a railway  is  made,  labour  at  once  increases 
in  price  very  much,  and  has  never  again  receded  to  the 
price  paid  when  a line  was  first  started.  In  Bombay 
itself  labour  has  certainly  increased  in  price  from 
30  to  50  per  cent,  dmlng  the  past  ten  years.” 

This  statement  with  regard  to  Bombay  is  con- 
firmed by  my  own  experience  of  the  rise  in  the 
wages  of  domestic  servants,  and  labour  of  all 
kinds,  in  the  Presidency  town,  at  all  events  ; and 
one  cause  assigned  for  the  deterioration  in  the 
quality  of  the  recruits  for  the  Bombay  army  of 
late  years  is  that  the  soldier’s  pay,  once  thought 
very  liberal,  is  now  less  than  the  wages  which  can 
be  earned  by  the  same  class  of  men  in  civil  life. 
A gentleman,  who  has  had  great  experience  in 
letting  contracts  for  large  works  in  and  near  the 
city  of  Bombay,  writes  to  me  : — 

“In  1868-G9  the  rates  for  coolies  on  the  roads  was 
from  3 to  4 annas  a day,  it  is  now  5 annas.  Two  to  3 
annas  was  the  charge  for  women  coolies,  now  the  charge 
is  4 annas.  The  rates  for  skilled  labour  in  1869,  as 
compared  with  those  now  paid  were,  a good  mason,  8 
to  12  annas,  now  R.l  to  R.  1 4 annas  a day ; carpenters, 
8 aimas,  now  12  annas  to  R.l.” 

In  the  rural  districts  of  the  Bombay  Presidency, 
of  course,  the  change  has  not  been  so  marked.  My 
friend,  Mr.  John  Gordon,  the  secretary  of  the 
Bombay  Chamber  of  Commerce,  whose  masterly 
papers  on  financial  and  economical  questions  are 
familiar  to  all  persons  interested  in  Indian  affairs, 
has  taken  much  trouble  to  supply  me  with  tables, 
showing  the  variations  in  the  prices  of  food  and  of 
skilled  and  unskilled  labour  throughout  the  dif- 
ferent districts  of  the  Bombay  Presidency  during 
the  last  ten  years.  These  tables  are  printed  ora 
three  following  pages.  I may  say  generally 
that  they  show  very  remarkable  changes  in  the 
prices  of  food,  while  the  rates  for  skilled  labour 
have  improved  considerably  in  most  districts,  and 
those  for  unskilled  labour  have  either  remained 
stationary,  or  slightly  increased.  The  food  grains 
of  Western  India,  jowari  and  bajri,  are  kinds  of 
millet  which  are  never  exported,  and  which,  there- 
fore, are  quite  unaffected  by  the  development  of 
the  trade  with  foreign  countries.  Their  price 
varies  with  the  more  or  less  propitious  character  of 
the  rainy  season.  Thus,  in  December,  1877  (a 
year  of  famine),  only  nine  seers  of  jowari  could 
be  bought  for  a rupee  in  one  of  the  rural  col- 
lectorates,  while,  in  December,  1880,  29  seers 
could  be  bought  for  the  same  money.  The  lo*t 
of  the  labourer,  whose  wages  remain  stationary, 
is,  therefore,  good  or  bad  according  to  the  abund- 
ance or  scarcity  of  the  seasons ; and  the  evidence 
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6 

12 

0 

4 

12 

9 

0 

9 

13 

9 12 

8 

12 

9 2 

8 5 

8 

6 

8 

3 

8 4 

July  

8 

9 

8 11 

5 

1 

5 

8 

4 

13 

4 

14 

4 

1 

7 

0 

1 

7 3 

7 2 

5 11 

5 

13 

6 

11 

7 2 

August  

0 

2 

6 10 

4 

9 

4 

14 

5 

4 

5 

5 

3 

14 

7 

8 

i 6 

2 

6 7 

10 

10 

5 13 

5 15 

6 

2 

5 

3 

5 12 

September 

G 

6 

6 12 

7 

5 

7 

0 

6 

7 

6 

2 

5 

5 

9 

8 

8 

7 

7 10 

8 

12 

5 13 

8 0 

8 

6 

6 

14 

7 13 

October  

9 

2 

8 14 

9 

6 

8 

14 

7 

11 

7 

4 

6 

3 

14 

4 

' 9 

4 

9 3 

10 

0 

5 13 

10  10 

11 

10 

8 

0 

13  8 

November.. . 

11 

0 

10  10 

15 

12 

15 

0 

12 

0 

13 

12 

7 

10 

16 

8 

10 

14 

9 3 

10 

0 

5 13 

10  10 

11 

0 

8 

6 

13  5 

1 

sort. 

December ... 

11 

12 

12  2 

16 

2 

14 

13 

17 

s 

17 

8 

8 

13 

15 

3 

14 

0 

10 

14 

9 3 

11 

4 

7 7 

12  10 

13 

9 

9 

4 

12  14 

1878. 

January 

12 

10 

12  10 

15 

11 

14 

11 

18  15 

16 

10 

15 

9 

16 

12 

14 

4 

11 

0 

10  14 

9 3 

10 

0 

8 7 

13  5 

13 

9 

8 

10 

10  12 

February  ... 

11 

5 

11  14 

14 

2 

14 

14 

15 

4 

15 

5 

14 

0 

11 

4 

■> 

13 

8 10 

11 

4 

8 4 

11  10 

12 

2 

10 

9 

11  0 

March  

9 

7 

1 9 11  1 

:12 

11 

12 

12  ’ 

14 

0 

ll' 

’ 0 

Il3 

0 

13 

7 

13 

8 

9 

13 

8 10 

10 

0 

7 13 

8 5 

8 11 

10 

3 

10  9 

April  

10 

2 

10  7 

12 

15 

12 

13 

12 

0 

12 

0 

il4 

8 

15 

2 

11 

0 

9 

13 

9 3 

10 

0 

8 2 

9 2 

8 

9 

10 

0 

11  0 

May  

10 

2 

10  6 

11 

0 

11 

0 

8 

2 

9 

8 

10 

11 

11 

0 

9 13 

9 3 

10 

6 

8 14 

8 13 

8 

12 

10 

12 

U 13 

June  

9 

5 

9 11 

9 

5 

9 

5 

8 

2 

7 

9 

8 

4 

8 

8 

9 

0 

9 13 

9 3 

8 6 

8 0 

8 

4 

8 

13 

10  7 

July  

9 

7 

9 13 

9 

2 

8 

11 

7 

10 

, 7 

9 

8 

6 

8 

4 

9 

0 

10 

5 

10  5 

9 

’3 

8 6 

8 5 

8 

5 

8 

9 

9 4 

August 

10 

13 

11  9 

9 

15 

9 

14 

8 12 

8 10 

10  12 

10 

2 

9 

0 

9 

"0 

10 

14 

10  6 

9 

1 

8 8 

8 5 

8 14 

8 

8 

9 3 

•September 

10 

6 

10  12 

12 

1 

11 

3 

10 

13 

10  10 

13 

0 

13 

4 

9 

0 

9 

0 

9 

12 

9 3 

9 

1 

8 8 

7 10 

8 

2 

7 

12 

8 12 

October 

10 

3 

10  3 

12 

5 

11 

10 

9 

8 

8 

0 

9 

0 

10 

5 

9 12 

8 4 

7 11 

8 

4 

7 

6 

8 12 

November... 

10 

13 

11  10 

12 

2 

12 

5 

12 

0 

12 

0 

15’ 

14 

16' 

14 

9 

0 

10 

5 

9 12 

7 15 

8 0 

8 

9 

8 

6 

10  13 

December . . . 

10 

14 

12  4 

14 

11 

14 

0 

19 

0 

17 

0 

18 

8 

17 

6 

9 

12 

10  14 

10  6 

4’ 

’*8 

7 10 

8 0 

8 14 

9 

2 

11  15 

1879. 

I 

January 

9 

14 

11  14 

14 

4 

12 

15 

15 

0 

14 

8 

14 

6 

13 

4 

10 

0 

11 

0 

10 

14 

10  1 

8 8 

8 3 

8 15 

8 15 

11  9 

February  ... 

11 

10 

12  13 

12 

13 

111 

11 

13 

0 

11 

8 

12 

14 

11 

6 

10 

0 

10 

8 1 

10 

14 

10  1 

9 

”2 

8 8 

8 15 

8 13 

9 

6 

11  4 

March  

11 

12 

11  12 

11 

13 

11 

8 

14 

0 

11 

0 

13 

7 

12 

10 

10 

0 

10 

8 

10 

14 

10  6 

9 

2 

7 10 

9 5 

8 

13 

9 

2 

11  4 

April 

11 

5 

11  9 

12 

7 

12 

12 

12 

0 

11 

13 

10 

0 

11 

0 ! 

10 

14 

10  6 

10 

6 

8 9 

8 13 

8 10 

9 

5 

11  11 

May  

9 

10 

10  0 

9 

8 

10 

0 

io‘ 

"o 

n' 

"4 

10 

2 

10 

0 

10 

0 

10 

8 : 

9 

4 

9 3 

10 

1 

9 4 

7 8 

7 

9 

8 

5 

10  9 

June  

9 

8 

10  1 

9 

6 

10 

3 

11 

0 

8 

0 

9 

10 

9 

12 

9 

8 I 

8 

11 

9 3 

8 4 

7 8 

7 

7 

8 

11 

10  5 

July  

9 

12 

10  2 

9 

12  ' 

10 

8 

11 

0 

10 

0 

9 

13 

9 

13 

10 

0 1 

8 

11 

9 3 

7 6 

8 0 

7 

13 

9 

2 

11  4 

Augu.st 

10 

8 

11  1 

10 

2 

|io 

8 

13 

8 

12 

0 

12 

11 

11 

10 

10 

0 1 

9 

8 

9 3 

7 6 

8 1 

7 

12 

9 

4 

12  11 

September 

10 

3 

10  5 

11 

0 ' 

11 

0 

15 

0 

14 

8 

10 

15 

10 

9 

10 

8 

9 

4 

9 3 

7 6 

7 6 

7 

9 

10 

9 

12  4 

October 

10 

8 

11  3 

12 

0 

11 

11 

15 

0 

15 

0 

11 

15 

12 

9 

11 

0 

10 

14 

9 12 

7 6 

8 0 

8 

3 

10 

5 

12  6 

Noveml>er... 

11 

0 

11  13 

13 

12 

13 

6 

16 

0 

18 

0 

18 

8 

18 

0 

10 

4 1 

10  ; 

14 

9 12 

8 4 

8 13 

8 14 

11 

8 

13  10 

December . . . 

11 

6 

11  9 

17 

8 

15 

14 

19 

8 ' 

21 

0 

22 

4 

20 

9 

11 

8 ; 

10  : 

14 

9 12 

12’ 

'o 

10  6 

9 0 

9 

1 

10  10 

13  6 

1.880. 

January 

12 

15 

11  11 

16 

14 

17 

13 

21 

0 : 

20 

0 

20 

13 

18 

11 

14 

4 ' 

13 

0 

11 

6 

11  7 

12 

0 

10  6 

9 5 

9 

6 

12  : 

15 

13  8 

February  .. 

14 

0 

11  14 

17 

8 

15 

10  ' 

21 

0 1 

19 

0 

21 

2 

20 

0 

13 

4 

12 

8 

12  1 

13 

0 

9 13 

10  7 

10 

0 

16 

1 

16  10 

March  

14 

11 

13  4 : 

17 

9 

16 

2 : 

21 

8 

18 

0 

21 

8 

21 

1 

13 

8 

15 

4 

12  10 

13 

0 

9 13 

10  12 

9 

6 

17 

1 

15  13 

April  

14 

14 

13  9 

17 

8 

17 

8 ; 

22 

0 

18 

0 : 

21 

14 

21 

5 

14 

0 1 

. ,15 

4 

12  10 

13  10 

10  7 

11  15 

9 

1 

18 

8 

16  5 

May  

15 

11 

13  6 17 

8 

IS 

0 : 

22 

0 

18 

0 ; 

20  : 

10 

20 

9 

14 

8 i 

11" 

0 ,15 

4 

12  10 

14 

5 

10  7 

11  11 

9 

11 

19 

0 

16  2 

June  

14 

10 

13  11  ; 

17 

2 

18 

2 : 

22 

0 

18 

0 ; 

21 

0 

20 

12 

14 

8 1 

12 

0 114 

2 

11  8 

14 

5 

10  7 

11  14 

10 

6 : 

18 

9 

16  9 

July  

15 

5 

13  7 ; 

17 

4 

19 

0 : 

22 

0 

18 

0 : 

24 

4 

22 

8 

14 

0 ; 

11 

8 115 

5 

12  12 

13 

0 

10  7 

12  5 

11 

0 : 

19 

0 

16  12 

August  

15 

1 

13  3 16 

12 

19 

8 ; 

22 

8 

18 

8 ! 

25  : 

10 

25 

11 

13 

0 : 

11 

8 :15 

4 

12  1 

10  7 : 

12  5 

11 

5 ; 

19 

6 

18  2 

September 

15 

9 

13  6 18 

4 

19 

5 ! 

25 

0 j: 

21 

0 ! 

21 

3 

26 

8 

13 

0 1 

. !i5 

4 

12  1 

13  ' 

'0 

9 7 

12  2 

11 

9 : 

19 

0 

17  0 

October 

18 

6 

17  1 21 

11 

22 

2 : 

29 

0 l! 

21 

0 ; 

34 

5 

30 

12 

16 

^ 1 

• 

6 

14  15 

15 

3 

11  10 

13  11 

12  : 

13  I; 

23 

4 : 

21  13 

November... 

23 

12 

21  1 25 

0 

22 

9 : 

14 

0 j: 

21 

0 ; 

32 

5 

29 

15 

17 

8 

. 24 

9 

16  10  : 

16  : 

13 

12  13  ; 

16  11  ; 

15  : 

17  |28 

7 ; 

27  0 

December ... 

24 

7 

23  2 24 

0 

23 

11 

34 

0 

21 

0 1 

34 

5 ; 

35 

0 i 

20 

8 : 

. |21  12 

18  6 : 

16  ; 

14 

13  7 

17  12 

17 

9 |29 

5 : 

29  0 
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STITEAIEXT  OF  THE  PEICES  OF  LABOUE,  PER  DIEM  IN  THE  DISTRICTS  OF  THE 

BOMBAY  PRESIDENCY. 


L-^bock. 

1871-7 

o 

1872-73. 

1873-74. 

1874-75. 

1875-76. 

1876-77. 

1877-78. 

1878-79. 

1879-80. 

K.  a. 

P- 

K.  a. 

P- 

E,  a.  p. 

E.  a.  p. 

E.  a.  p. 

E.  a.  p. 

E.  a.  p. 

E.  a.  p. 

E.  a.  p. 

Skilled  

10 

0 

10 

0 

12  0 

12  0 

12  0 

12  0 

12  0 

12  0 

10  6 

Un.skillcd 

3 

0 

3 

0 

3 3 

4 0 

3 3 

3 3 

3 3 

3 3 

3 6 

6 to  10a. 

Skilled  

10 

0 

10 

0 

6 to  10a. 

6 to  10a. 

6 to  10a. 

6 to  8a. 

6 to  8a.  j 

6 to  8a. 

I'nskillcd 

4 

0 

4 

0 

3 to  4a. 

3 to  4a. 

3 0 

3 to  5a. 

3 to  4a. 

3 to  4a. 

3 to  4a. 

I’AN'  IlMAnAB  : — 

8 0 

Skilled  

10 

0 

9 

4 

9 4 

7 0 

7 1 1 

6 10 

7 3 

7 0 

Unskilled 

3 

0 

2 

8 

2 8 

2 9 

2 9 

2 6 

2 5 

2 4 

2 2 

SCRAT 

8 0 

1 

10  0 

Skillefl  

8 

0 

7 

0 

10  0 

8 0 

8 8 

8 0 i 

8 0 

Unskilled 

6 

4 

0 

5 0 

4 0 

4 0 

5 0 1 

4 0 1 

4 0 j 

4 0 

Broash : — 

10  0 

1 

I 

SkiUed  

12 

0 

12 

0 

10  4 

10  3 

9 2 

8 0 I 

8 0 

1 10  0 

Unskilled 

4 

0 

4 

0 

4 0 

4 0 

3 10 

4 0 

3 3 1 

3 0 1 

1 4 0 

KiiAVDEisn  : — 

i 

Skilled  

13 

9 

13 

6 

10  8 

10  4 

10  4 

10  4 1 

8 0 

8 0 

8 0 

Unskilled 

3 

8 

4 

0 

3 9 

3 7 

3 7 

3 7 1 

3 0 

3 3 

1 3 1 

1 

Nazir  : — 

! 

1 

1 

.^killed  

14 

0 

12 

0 

14  0 

12  0 

12  0 

10  0 

10  0 

12  0 

12  0 

Unskilled 

4 

0 

4 

0 

4 0 

3 0 

3 0 

3 9 

2 3 

3 0 

3 0 

Thana  : — 

' i 

8a.  to  E.l.^ 

8a.  to  E.lJ 

Skilled  

1 0 

0 

1 0 

0 

8a  to  E.l 

8a.  to  E.l 

8a.  to  E.l 

8a.  to  E.l  8a. 

8a.  to  E.li 

Unskilled 

4 

0 

4 

0 

2 to  6a. 

2 to  6a. 

2 to  6a. 

1 2 to  7a. 

2 to  5a. 

2 to  5a. 

2 to  4a. 

Koloba  : — 

i 

Skilled  

10 

0 

10 

0 

8a.  to  E.2 

8a.  to  E.2 

Sa.  to  E.2 

1 8a.  to  E.2 

8a.  to  E.2 

8a.  to  E.lj 

8a.  to  E.l 

Unskilled 

4 

0 

3 

9 

3 to  4a. 

3 to  4a. 

3 to  4a. 

3 to  4a.  j 

3 to  4a. 

3 to  4a. 

3 to  4a. 

Ahmadsuoar  : — 

1 9 4 1 

.Skilled  

12 

0 

12 

0 

up  to  E.l 

up  to  12a. 

up  to  12a. 

9 0 

8 6 

8 0 

Unskilled 

3 

0 

3 

6 

4 0 

up  to  4a. 

up  to  4a. 

1 up  to  3a.  j 

up  to  3a. 

2 6 

3 0 

llELOACM  ; — 1 

1 1 

SkiUed  

9 

0 

10 

0 

10  0 

10  0 

12  0 

1 8 0 ! 

8 0 

8 0 

8 0 

Unskilled ' 

3 

6 

4 

0 

4 0 

3 0 

4 0 

1 3 0 

1 3 0 

3 0 

3 0 

Dharwar  : — 

SkUled  

10 

0 

12 

0 

12  0 

8 0 

11  0 

10  0 

8 0 

10  0 

10  8 

UnskiUed 

4 

0 

4 

0 

4 0 

4 0 

1 4 0 

! 2 6 

3 0 

3 6 

3 0 

Kai.aix.i  : — 

.‘^killed  

i 12 

0 

12 

6 

12  6 

12  3 

12a.  to  E.l 

! 12  0 

12  0 

12  0 

12  6 

Unskilled 

1 y 

6 

7 

7 

7 7 

6 0 

3 6 

2 0 

3 0 

3 0 

4 0 

Kan  ar  .'-  : — 

Skilled  

1 12 

0 

14 

0 

8a.  to  E.l 

8a.  to  E.l 

8a.  to  E.l 

8a.  to  E.l 

8a.  to  E.l 

8a.  to  E.l 

8a.  to  E.l 

UnskiUed 

i 4 

6 

3 

4 

3 to  6a. 

3 to  6a. 

3 0 

2 to  6a. 

2 to  6a. 

2 to  6a. 

2 to  6a. 

I’l  s-A  : — 

Skilled  

1 0 

0 

1 0 

0 

10  0 

10  0 

10  0 

8 0 

8 0 

8 0 

8 0 

UnskiUed 

' 5 

0 

4 

0 

4 0 

3 0 

3 0 

^ 2 0 

3 0 

3 0 

3 0 

Ki  TSA<.IRI  : — 

Skillffl  

: 8 

0 

8 

0 

9 0 

8 6 

8 3 

! 

j 9 0 

8 9 

9 0 

9 4 

Unskilled 

; 3 

0 

3 

0 

6 3 

3 6 

3 6 

1 4 0 

3 6 

3 6 

3 10 

fc'A  I ARA  ; - 

1 

KkiUe<l  

1 2 

0 

1 2 

0 

4a.  to  E.l 

up  to  E.l| 

up  to  E.l 

up  to  E.l 

up  to  E.l 

6a.  to  E.l 

4a.  to  E.l 

Unskilled 

! 3 

9 

! 3 

9 

1 to  4a. 

up  to  8a. 

up  to  4a. 

up  to  5a. 

up  to  4a. 

IJ  to  4a. 

1 to  6a. 

Snoi,Ai'<mF,  ;■ 
Skilled  

12 

0 

i 

12 

0 

1 to  E.li 

4a.  to  E.l 

4a.  to  E.l 

! 

4 to  12a. 

4 to  12a. 

4 to  12a. 

4 to  14a. 

Un.Nkilled 

1 4 

0 

4 

0 

2 to  5a. 

up  to  4a. 

up  to  4a. 

1 to  3a. 

1 to  3a, 

1 to  4a. 

1 to  4a. 

of  these  figures,  so  far  as  it  goes,  proves  that,  even 
in  districts  remote  from  the  centres  of  industry, 
the  “individual  man,”  Avhose  interests  Mr.  Caird 
wislies  us  to  care  for,  has  not  been  injured  by 
P>ritish  rule.  | 

Another  conclusion,  which  seems  inevitable  from  j 
this  necessarily  imperfect  survey  of  the  state  of 
India,  is  the  supreme  impoHance  of  public  works 
in  that  country.  The  construction  of  railways  is 
everywhere  accompanied  by  a rise  in  the  prices  of 
agricultural  produce,  and  high  prices  are  a sign  of 


prosperity  when  the  wages  of  labour  increase,  as 
we  find  they  do,  in  at  least  an  equal  ratio.  It  was 
not  the  want  of  food,  but  the  difficulty  of  bringing 
it  within  reach  of  the  people  in  the  districts  stricken 
with  a dearth,  that  caused  the  grievous  loss  of  life 
in  recent  famines ; and  the  description  given  by 
the  late  Lord  Lawrence  twenty  years  ago  of  crops 
of  grain  rotting  on  the  ground  in  the  Punjab  for 
want  of  the  means  of  transport  to  markets  bare  of 
supplies  is  still  applicable  to  many  parts  of  India. 
For  it  is  not  much  to  boast  of  that  in  the  course  of 
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thirty  years  we  have  built  a system  of  trunk  lines 
extending  over  nearly  9,000  miles,  in  a country  as 
large  as  all  Europe,  excluding  Russia.  The  United 
States  add  nearly  as  many  thousand  miles  to  their 
railway  system  every  year,  while  we  creep  along 
in  In^a,  maintaining  an  enormous  and  costly 
establishment  to  superintend  the  construction  of 
two  or  three  hundred  miles  a year.  This  unwise 
parsimony  has  been  endorsed  by  the  Public  Works 
Committee  of  the  House  of  Commons  in  1879,  which 
expressly  limited  the  annual  amount  to  be  ex- 
pended on  railways  and  irrigation  works  in  India  to 
£2,500,000;  and  it  has  its  supposed  justification  in 
the  state  of  the  Indian  finances.  We  are  often 
assured  that  taxation  in  India  has  reached  its 
utmost  limit,  and  that  still  the  revenue  is  in- 
sufficient to  cover  the  constantly-increasing  ex- 
penditure. It  is  a sufficient  answer  to  this  state- 
ment to  say,  that  the  total  debt  of  India  on 
March  31,  1879,  only  amounted  to  £138,000,000, 
of  which  amount  £33,000,000  represents  capital 
invested  in  public  works,  so  that  the  debt  against 
which  the  Government  holds  no  property  does  not 
exceed  two  years’  revenue.  Without  wishing 
to  anticipate  the  budget  which  will  be  brought 
forward  next  week  at  Calcutta,  I may  safely 
prophesy  that  the  results  of  the  present  financial 
year  will  astound  critics  who  refuse  to  believe  in 
the  elasticity  of  India’s  resources,  and  who  imagine 
her  ruin  must  have  been  completed  by  the  unfortu- 
nate blunder  made  last  year  about  the  cost  of  the 
Afghan  war.  Xor  can  it  be  pretended  that  the 
revenue  is  raised  by  an  oppressive  system  of 
taxation.  The  salt  tax  alone  touches  the  poor  ; 
and  although  it  is,  in  some  respects,  objec- 
tionable— as  all  taxes  are — there  is  no  other 
article  of  general  consumption  which  is  used  in 
such  small  quantities  as  salt,  so  that  the 
amonnt  of  duty  paid  by  each  consumer  is  infini- 
tesimal. As  to  the  richer  classes,  there  is  no 
country  in  which  their  position  as  regards  the 
payment  of  taxes  is  more  enviable  than  in  India, 
where  for  many  years  they  even,  by  persistent 
clamour,  succeeded  in  getting  themselves  exempted 
from  direct  taxation  in  any  form,  while  the  in- 
direct taxes  they  pay  are  quite  trifling.  This  being 
the  truth  about  Indian  finance,  I would  put  it  to 
you  that  a largely  increased  annual  expenditure 
upon  public  works,  and  especially  upon  rail- 
ways, is  called  for  in  the  interest  of  the  country. 
The  Government,  which  receives  more  than 
£20,000,000  a year  from  the  land,  to  which  it 
stands  in  the  place  of  a landlord,  is  bound  to  lay 
out  a considerable  portion  of  this  revenue  in  works 
designed  to  increase  the  productiveness  of  the  soil, 
and  to  give  cultivators  improved  means  of  access 
to  good  markets  ; and  such  judicious  expenditure 
would  be  atriply  repaid  by  the  consequent  rise  in 
the  value  and  rent  of  land. 

But  in  what  way  should  these  works  be  executed, 
by  private  enterprise,  or  by  the  direct  agency  of 
the  State  ? Lord  Dalhousie  reconciled  the  two  by 
inviting  joint-stock  companies  to  raise  railway 
capital  under  a Government  guarantee ; and  this 
plan  has  worked  well,  for  the  guaranteed  lines  are 
admirably  built  and  economically  managed,  and, 
while  they  now  pay  the  full  5 per  cent,  interest, 
the  control  exercised  by  the  State  in  return 
for  the  guarantee  prevents  the  companies 
from  abusing  their  privileged  position  by ! 


charging  excessive  rates  and  fares.  But  some 
years  ago,  when  railwaj’’  traffic  was  not  yet  de- 
veloped, and  the  State  suffered  a heavy  annual  loss 
from  having  to  make  good  the  deficiency  of 
interest  at  the  guaranteed  lines,  the  Government 
of  India  resolved  to  have  nothing  more  to  say  to 
private  enterprise,  but  to  make  its  own  railways 
for  the  future.  It  hoped  thus  to  effect  a great 
saving  of  money ; and,  to  make  assurance  doubly 
sure,  it  determined  to  change  the  Indian  railway 
gauge,  and  construct  a system  of  narrow  gauge 
lines,  which  would  at  least  be  cheap,  if  they  were 
not  so  good  as  the  broad  gauge  lines.  This  experi- 
ment was  begun  in  1870,  and  we  are  now  able  to 
assert  that  it  has  completely  failed.  From  Mr. 
Juland  Danvers’s  last  report,  it  appears  that  about 
2,500  miles  of  State  railways  had  been  constructed 
up  to  the  end  of  1879,  at  a cost  of  £25,000,000,  so 
that  the  average  cost  has  been  £10,000  a mile,  a 
rate  at  which  private  companies  could  easily  have 
built  the  lines  on  the  broad  gauge.  The  working 
of  the  State  lines,  again,  compares  unfavourably 
with  that  of  the  guaranteed  lines,  the  expenses  of 
management  forming  a much  heavier  per-centage 
on  the  gross  receipts,  so  that  the  net  earnings  are 
only  at  the  rate  of  about  £1  3s.  per  cent,  per 
annum.  Noris  the  real  cost  of  these  lines  fully  shown 
in  Mr.  Danvers’s  report.  The  Indian  Goverment, 
when  it  determined  to  construct  its  own  railways, 
allowed  the  companies’  experienced  engineers  to 
leave  India  by  the  score,  while  it  founded  an 
engineering  college  of  its  own  at  Cooper’s-hill  to 
supply  recruits,  who  go  out  with  all  the  practical 
part  of  their  business  to  learn.  The  heavy  cost  of 
maintaining  this  college,  and  the  pensions  of  the 
engineers  trained  in  it,  ought  to  be  added  to  the 
charges  for  State  railways.  The  chief  cause,  how- 
ever, of  the  excessive  expenditure  on  these  lines  has 
been  the  unfortunate  decision  of  the  Government 
to  introduce  the  r arrow  gauge  into  India.  Surveys 
were  made,  and  hundreds  of  miles  laid  down  on 
this  gauge  in  Northern  India,  before  the  military 
authorities  were  able  to  convince  the  Secretary  of 
State  that  break  of  gauge  would  be  a fatal  defect 
on  lines  intended  for  use  in  time  of  war  ; and  then 
all  this  work  was  suddenly  abandoned,  and  the 
gauge  of  the  Punjab  Northern  and  Indus  Valley 
lines  made  uniform  with  that  of  the  broad  gauge 
system  of  the  rest  of  India.  The  only  important 
trunk  line  which  the  champions  of  the  narrow 
gauge  have  succeeded  in  keeping  in  their  hands  is 
the  newly-opened  Western  Bajputana  Railway, 
which  completes  the  direct  connexion  between  the 
seaport  of  Bombay  and  the  cities  of  Delhi  and 
Agra ; and,  with  regard  to  this  line,  the  Governor 
of  Bombay  said  the  other  day,  on  opening  it, 
that  it  was  so  inadequate  for  the  traffic,  that 
before  many  years  were  over  it  would  have 
to  be  taken  up  -and  reconstructed  on  the  broad 
gauge.  You  can  conceive  what  a blunder 
has  been  made  with  this  line,  if  you  will  sup)pose 
for  a moment,  that  London  had  no  railway  con- 
nection with  Manchester  except  by  a roundabout 
railway  through  York,  and  that,  on  a direct  line 
being  projected,  the  State  insisted  on  having  it 
built  with  a much  narrower  gauge  than  that  used 
on  all  the  lines  in  either  the  north  or  south  of 
England.  Evident^'-,  such  a break  of  gauge 
would  defeat  the  very  purpose  the  line  was  in- 
tended to  fulfil,  that  of  making  communication 
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between  London  and  Manchester  quicker  and 
more  convenient,  and  this  is  exactly  what  has 
been  accomplished  by  the  Government  of  India 
with  regard  to  the  line  from  Bombay  to  Delhi. 

I have  insisted  on  this  case  at  some  length, 
because  it  illustrates  what  I take  to  be  the  cardi- 
nal defects  of  our  administration  in  India,  namely, 
the  grasping  love  of  power  which  too  often  distin- 
guishes high  officials,  their  insensibility  to  public 
opinion,  and  their  dislike  of  private  enterprise.  The 
members  of  the  Government  of  India  are  usually 
high-minded,  able,  and  personally  disinterested 
men  ; but,  quite  unused  to  freedom  of  debate,  they 
cannot  bear  contradiction,  and  may  even,  as  in 
the  instance  I have  cited,  be  betrayed  into  spending 
millions  to  gratify  a crotchet,  rather  than  give  way 
to  outside  criticism.  Hence,  it  is  sometimes  said 
with  truth,  that  India  is  the  most  theory-ridden 
country  in  the  world.  With  the  exception  of  one 
or  two  eminent  officials,  everybody,  Europeans 
and  natives,  in  India,  condemned  the  adoption  of 
the  narrow  gauge  for  the  Western  Eajputana 
line.  The  communities  most  deeply  interested 
sent  up  to  Simla  protest  after  protest,  only  to 
have  them  treated  with  disdainful  silence;  the 
Government  of  Bombay  itself  remonstrated  as 
warmly  as  it  dared,  till  at  last  it  received  orders 
from  the  Viceroy  in  Council  to  say  no  more  on 
the  subject;  and  so,  without  excuse,  without 
attempt  at  justification,  this  great  wrong  was  done 
to  the  political  and  commercial  interests  of  the 
country.  Then,  with  respect  to  the  construction  of 
railways  generally,  any  impartial  observer  can  see 
that  it  would  be  better  for  India  if  the  execution  of 
new  lines  were  entrusted  to  a number  of  companies, 
who  would  go  on  with  the  work  rapidly  and  un- 
interruptedly, than  that  it  should  be  left  to  a 
Government  which  cannot  but  act  capriciously, 
and,  therefore,  wastefully,  since  works  begun  and 
half  carried  out  are  often  stopped  on  account  of 
the  outbreak  of  a war  or  a famine,  or  merely  out 
of  deference  to  the  prejudices  of  some  new 
niinist(!r.  The  present  prices  of  Indian  railway 
se(;iiriti(!S  in  the  English  market  show  that  the 
rate  of  interest  to  be  guaranteed  to  the  companies 
need  not  nowexceed  that  at  which  the  State  borrows 
money  itself.  But  the  Government  of  India  has 
always  bc(  n jealous  of  private  enterprise,  and  this 
jealousy  shows  no  signs  of  abatement.  The  enter- 
])i-ise  of  unofficial  Englishmen,  hampered  as  it  has 
1)( cn,  has  done  great  things  for  India.  There  is 
liardly  an  article  of  Indian  agricultural  produce 
exjiorted,  the  trade  in  which  has  not  been  created  or 
devclo])ed  by  English  enterprise,  and  this  animated 
agency  has  also  initiated  the  cotton  and  jute  mills, 
and  other  indnstriesthatarc  now  providing  diversity 
of  occnj)ation  for  the  labouring  classes.  Yet  what  is 
the  reward  of  these  English  adventurers,  who 
ought,  if  ])rop(!i’ly  treated,  to  become  the  mainstay 
f)f  th(^  aflrninistT’ation  ? India  is  the  only  part  of 
tli(!  british  Empire  in  which  the  English  merchant, 
planter,  j)rofessional  man,  or  tradesman  is  abso- 
lutely .'■hut  out  from  having  any  share  in  the 
government  of  the  country.  He  j)ays  his  taxes, 
and  the  Government  kindly  allows  him  to  join  a 
vnbmteer  rifle  corps  ; nay,  the  compliment  is  some- 
tinu's  ]).'iid  him  of  asking  his  advice  on  legis- 
lative measures  which  affect  his  interests,  and 
which  are  afterwards  passed  into  law  in  utter 
disregard  of  any  adverse  opinion  he  may 


have  expressed ; but  the  Indian  bureaucracy 
wiU  not  suffer  him  to  enjoy  a particle  of  executive 
authority,  and  it  compels  him  to  abandon  the  idea 
of  permanently  settling  in  the  country.  Even  in 
the  partially  self-governing  municipalities  which 
have  been  formed  in  the  great  cities,  and  in 
which  unofficial  Englishmen  have  tried  to  gratify 
their  taste  for  the  management  of  public  business, 
the  officials  keep  a firm  grip  on  the  reins  of  power. 
A prefect  is  set  over  the  corporation,  to  keep  it 
in  leading-strings ; and  the  mode  of  election  of 
members  is  so  contrived,  that  the  Government  can 
always  find  the  means  of  suppressing  the  sIioav  of 
independence.  Mr.  Fawcett  lately  commended 
India  to  English  capitalists,  as  a fair  field  for  in- 
vestment. If  he  wishes  capital  to  flow  freely  into 
India,  let  him  and  others  interested  in  that  country 
— no  matter  to  which  political  party  they  may 
belong — remove,  first  of  all,  the  political  disabilities 
which  are  so  keenly  resented  by  all  Anglo-Indians 
outside  the  official  circle.  The  present  idealof  Indian 
administrators  seems  to  be  to  reproduce  what 
the  great  German  historian  of  Eome  has  described 
as  the  political  condition  of  an  imperial  province, 
in  which  there  were  no  Eomans  but  “civil  servants, 
officers,  and  schoolmasters.”  I,  for  my  part, 
believe  that  the  English  Government  will  never 
strike  root  in  India  until  it  has  created, 
or  rather  allowed  to  grow  up,  a strong  middle 
class  leavened  throughout  by  the  English  element. 
As  a matter  of  policy,  high  posts  in  the  administra- 
tion should  be  reserved  for  others  than  Govern- 
ment servants.  In  each  of  the  provincial 
Governments,  as  well  as  in  the  Council  of  the 
Governor- General,  the  control  of  the  Department 
corresponding  to  the  Board  of  Trade  should  be 
entrusted  to  men  practically  conversant  with 
mercantile  affairs ; and  such  appointments  as  the 
Commissionerships  of  Customs,  of  important 
municipalities,  and  of  Harbour  Boards,  should 
be  regarded  as  the  legitimate  rewards  of  public 
spirit  among  non-officials.  Nor  can  I see  any 
reason  why  the  Eailway  Department  should  always 
be  superintended  by  royal  rather  than  civil 
engineers.  It  is  a curious  circumstance  that  the 
agent  of  an  Indian  railway,  who,  in  India  itself, 
would  never  have  been  thought  eligible  for  a place 
in  the  executive  Government,  was  selected  a few 
years  ago  to  be  the  director-in-chief  of  all  the  rail- 
ways in  Egypt.  The  Egyptian  constitution  is 
clearly  more  liberal  than  that  of  the  Indian  Empire. 
I would  finally  ask,  with  reference  to  this  branch 
of  my  subject,  if  a solution  of  the  difficulties  con- 
nected with  the  maintenance  of  a European  army 
in  India  might  not  be  found  in  the  enlistment  of 
men  for  special  service  in  that  country,  with  the 
condition  that  at  the  end  of  a certain  term  of 
years  they  should  receive  grants  of  land  and  settle 
with  their  families  in  India.  A chain  of  military 
colonies  might  thus  be  formed,  which  would  greatly 
strengthen  our  hold  on  the  country. 

The  next  best  thing  to  the  adoption  of  a more 
generous  public  works  policy  that  could  be  done 
for  India,  would  be  the  abandonment  by  England 
of  her  exclusive  and  selfish  policy  of  refusing  to 
join  in  any  attempts  to  restore  the  international 
value  of  silver  as  a medium  of  exchange.  How 
cruelly  India  suffers  through  the  depreciation  of 
silver  will  be  apparent  when  you  consider  that  on 
the  public  remittances  alone  to  the  Home  Govern- 
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ment  the  loss  to  Indian  taxpayers  amounts  to 
about  £3,000,000  a year,  and  that  the  effect  of  a 
rise  in  value  of  the  rupee  to  Is.  lOd.  would  be  a 
saving  sufficient  to  cover  the  occupation  of  Kanda- 
har. But  the  depreciation  of  the  rupee  is  also 
severely  felt  by  private  remitters,  by  the  holders 
of  Indian  securities  of  all  kinds,  and  by  owners  of 
property  in  India ; and,  while  a low  rate  of  ex- 
change unquestionably  exercises  a stimulating 
influence  on  the  Indian  export  trade,  it  has,  on  the 
other  hand,  the  compensating  disadvantage  of  les- 
sening the  purchasing  power  of  India  as  a consumer 
of  English  goods.  The  monied  interest  of  England 
seems  to  me  very  shortsighted  in  refusing  to  listen 
to  the  complaints  of  India  on  this  score,  and 
in  complacently  declaring  that  a gold  currency  is 
quite  good  enough  for  England,  and  that  other 
nations  must  look  after  themselves.  An  able 
writer  has  recently  argued,  with  much  force,  that 
the  steady  decline  in  prices  which  is  still  going  on 
in  England,  and  which  especially  affects  land- 
owners,  is  the  result  of  the  growing  scarcity  of  gold, 
now  that  that  metal  has  become  the  only  measure 
of  international  value,  and  the  time  may  come  when 
this  fall  in  the  value  of  all  kinds  of  property  will 
seriously  affect  the  purchasing  power  of  England 
herself,  and  deprive  her  of  that  control  of  the 
money  market  of  which  she  is  now  so  proud. 
Perhaps,  while  she  still  can  command  as  much 
gold  as  she  w’ants,  it  might  be  prudent  for  her  to 
give  a thought  to  the  interests  not  only  of  foreign 
countries,  but  of  her  own  great  eastern  dependency, 
and  to  send  a representative  to  the  Conference 
which  is  to  meet  at  Paris  next  month  to  consider 
the  best  means  of  readjusting  the  value  of  silver 
as  compared  with  gold. 

Time  fails  me  to  speak  of  the  reductions  that 
are  possible  in  Indian  exx^enditure,  but  I believe 
Mr.  Caird  is  right  in  saying  that  the  higher  ranks 
of  the  Civil  Service  in  India  are  too  well  paid, 
when  it  is  taken  into  consideration  how  few  of  the 
old  penalties  of  exile  a residence  in  India  now 
involves.  It  is  in  the  home  charges,  however,  that 
the  amplest  scope  for  economy  will  be  found. 
The  increase  in  garrison,  and  furlough,  and  ab- 
sentee allowances  of  late  years  is  quite  startling  ; 
and  in  the  military  department,  in  particular,  the 
chief  effect  of  reforms  in  the  organisation  of  the 
army  seems  to  be  a steady  increase  in  the  amount 
of  the  non-effective  charges  in  England.  Last 
year,  the  amount  expended  in  England  for  the 
retired  pay  of  officers  of  the  Indian  service, 
including  colonels’  allowances,  was  £1,205,874. 
In  fact.  Pall-mall  and  8t.  James’s-street  swarm 
with  retired  Indian  officers,  while  the  supply  of 
officers  on  duty  with  native  regiments  in  India  is 
kept  as  short  as  to  reduce  many  of  them  to  a 
state  of  inefficiency.  Then  the  cost  of  the  India- 
office  at  Westminster  has  increased,  is  increasing, 
and  ought  to  be  diminished.  It  now  amounts  to 
the  sum  of  £215,804,  against  £173,000  in  1865. 
As  the  real  business  of  the  Government  is  done  in 
India,  and  only  the  work  of  supervision  in  England, 
the  India-office  ought  to  be  by  far  the  most 
cheaply  worked  of  our  departments  of  State,  but  it 
actually  costs  as  much  as  the  War-office.  Its  dis- 
tinctive feature  is,  that  it  provides  for  a Council 
of  Anglo-Indian  experts,  at  an  annual  cost  of 
£20,000,  without  counting  the  salaries  of  its  staff 
of  secretaries  and  clerks,  to  advise  the  Secre- 


tary of  State  chiefly  on  matters  of  finance.  The 
late  Mr.  J.  S.  Mill  applauded  the  constitution  of 
this  Council  as  the  most  successful  of  modern  appli- 
cation of  the  science  of  representative  government  ,* 
but  experience  has  shown  that  it  is  of  very  little  use,, 
except  to  provide  additional  pensions  for  eminent 
Anglo-Indians.  The  House  of  Commons  has 
practically  taken  the  control  of  the  Indian  finances 
into  its  own  hands;  and,  after  the  confession  made 
by  the  India-office,  last  year,  that  it  had  not  the 
means  of  detecting  or  remedying  the  blunder  made 
in  India  about  the  Afghan  War  estimates,  one  may 
well  ask  what  the  financial  supervision  of  the 
Council  of  India  is  worth.  Surely,  it  would  be 
better  for  the  country  if  the  Secretary  of  State 
could  no  longer  reward  a partisan,  or  silence  an 
adversary,  by  giving  him  a place  in  the  Council  of 
India,  and  if  eminent  Anglo-Indians,  on  retirement 
from  service  in  the  East,  entered  public  life  in  this 
country,  and  gave  the  nation  the  benefit,  in  the 
House  of  Commons,  of  the  matured  advice  and 
criticisms  which  they  now  whisper  vainly  in  the 
obscure  recesses  of  the  India-office. 

One  administrative  reform  which  would  certainly 
have  the  effect  of  changing  the  character  of  our 
rule  in  India  I have  not  yet  referred  to — I mean 
the  proposal  for  the  more  extensive  employment 
of  natives  in  the  higher  ranks  of  the  administration. 
The  Government  of  India,  in  its  comments  on  Mr. 
Caird’s  report,  declares  itself  in  favour  of  a change 
in  this  direction,  and  says  ; — 

“We  have  before  iis,  and  have  referred  to  the  local 
governments  for  consideration,  a scheme  of  recruitment 
whereby  the  total  strength  of  Europeans  in  higher 
offices  might  ultimately  be  reduced  to  571  for  the  whole 
Bengal  Presidency.” 

I confess  that  I should  look  upon  the  accomplish- 
ment of  this  scheme  with  great  uneasiness,  and, 
indeed,  with  alarm.  To  maintain  the  existing 
bureaucratic  system  of  government  in  India, 
merely  substituting  native  for  European  agency, 
would,  in  my  judgment,  be  a fatal  mistake.  There 
would  be  no  economy  in  such  a change,  because, 
unless  you  paid  the  natives  as  liberally  as  the 
Europeans,  they  would  be  dissatisfied,  and  the  ad- 
ministration would  consequently  become  inefficient 
and  corrupt.  Again,  European  civilians  in  India 
have  even  now  too  large  a body  of  native  subordi- 
nates interposed  between  them  and  the  popula- 
tion. This  is  one  great  cause  of  the  want  of  know- 
ledge of  and  sympathy  with  popular  feeling,  which 
is  often  made  a matter  of  reproach  against  them. 
Reduce  their  numbers  still  further,  in  order  to  in- 
crease those  of  native  officials,  and  the  English 
portion  of  the  administration  will  be  left  com- 
pletely in  the  air.  All  the  machinery  of  govern- 
ment will  be  managed  by  natives,  and  in  troublous 
times  the  English  raj  might  be  overthrown 
by  official  conspirators  before  the  mass  of  the 
people  knew  what  was  intended.  Of  course,  this 
may  be  the  consummation  desired  by  those  per- 
sons who  contend  that  we  ought  always  to  be 
preparing  to  leave  India  and  to  give  back  the 
country  to  the  natives.  But,  though  I have  known 
many  Englishmen  who  would  talk  about  educating 
the  natives  of  India  for  independence,  I have  never 
met  one  who  would  fix  any  date  at  which  this 
transfer  should  be  accomplished,  or  who  was  not 
ready  to  vote  for  spending  the  last  drop  of  English 
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blood  and  the  last  shilling  of  English  money  to 
prevent  such  a catastrophe  from  happening  in  his 
day.  This  talk  about  India’s  future  independence 
is,  therefore,  only  the  counterfeit  coin  of  a false 
sensibility.  I confess  that  I do  not  believe 
India  can  ever  attain  independence.  Her  people 
dread  leaving  their  own  country  and  crossing  the 
ocean,  and  her  coasts  and  foreign  trade  have, 
therefore,  always  been,  and  must  continue  to  be, 
■at  the  mercy  of  whichever  power  has  the  command 
of  the  seas ; and  the  national  character  is  so  un- 
warlike that,  even  if  Hindus  and  Mussulmans 
forbore  fighting  with  one  another,  they  could 
not  hope,  without  European  protection,  to  resist 
the  inroads  of  stronger  races  from  the  north. 
England  may  then,  with  a good  conscience, 
<K)ntinue  to  hold  India,  if  she  takes  care  to 
act  fairly  and  justly  towards  the  people  of  that 
countrj^,  and  tries  to  level  them  up  to  the  enjoy- 
ment of  constitutional  liberties  by  proceeding 
•cautiously  in  the  path  of  decentralisation,  and 
steadily  enlarging  the  limits  of  municipal,  and 
ultimately  provincial,  self-government,  while  at  the 
same  time  maintaining  the  distinctively  English 
character  of  the  administration,  and  cherishing 
to  the  utmost,  instead  of  endeavouring  to  efface, 
the  English  element  of  the  population.  By 
such  a policy  we  should,  I am  persuaded,  do 
more  good  to  a country,  in  whose  future  I take 
the  deepest  interest,  than  by  making  it  over  to 
the  tyranny  of  a native  bureaucracy;  and,  by  per- 
severing with  it,  we  might  hand  down  to  our 
successors  our  imperial  inheritance  undiminished 
in  strength  and  lustre,  hoping  that  from  them  in 
turn  it  would  descend  to  following  generations 
with  “ better  title,  better  opinion,  better  confirma- 
tion.” It  should,  indeed,  be  the  most  ardent 
asy>iration  of  every  true  Englishman  that,  for  the 
sake  of  both  countries,  the  connection  between 
England  and  India  may  never  be  dissolved;  that 
it  may  never  be  said  of  our  native  land,  in  the 
mournful  language  of  Wordsworth’s  epitaph  on 
"V'enico, — 

“ Once  did  she  hold  the  g'orgeous  East  in  fee, 

And  xena  the  safeguard  of  the  West 

blit  that,  for  ages  to  come,  England  may  still  re- 
tain these  proud  titles  to  the  admiration  and  the 
gratitude  of  the  civilised  world. 


DISCUSSION. 

Mr.  Peterson  said  lie  had  listened  with  very  great 
interest  to  tlie  paper,  and  generally  speaking,  he  agreed 
with  the  remarks  made  in  it,  hut  time  would  not  allow 
him  to  comment  a.s  he  would  desire  upon  some  of  the 
.suggestions  it  contained.  Neither  directly  nor  indi- 
rectly would  he  run  a-muck  against  the  authorities  who 
held  the  government  of  India.  As  India  had  to  he 
goyenied  l)y  us,  we  must  make  the  hest  of  it,  and  main- 
tain our  rule  in  the  country  at  all  hazards,  and  at  any 
cost.  If  bngland  were  to  desert  India  to-moiTow,  and 
the  eounirv  were  left  to  it.self,  more  terrible  scenes  of 
bloodshed  than  the  world  had  ever  seen  would  ensue, 
and  India  must  hecome  the  prey  of  some  northern 
nation,  whether  Dussia  or  China.  Our  Cassandras 
at  home  were  altogether  too  fond  of  running  down  the 
eonneetion  (>f  England  i\*ith  India,  hut  he  could  testify 
to  tlie  improvement  in  the  country  during  his  own  con- 
ne('tion  with  it.  as  a .sailor  and  as  a harrister,  since  1829  ; 
.and  if  the  prophets  of  evil  were  better  acquainted  with 
the  actual  facts,  they  would  spare  many  of  their  utter- 


ances. Eamine  must  ever  be  a wsitant  of  any  country 
parched  imder  the  tropical  sun,  and  dependent  for  its 
necessary  moisture  on  irrigation  works,  hut  in  that 
respect  it  could  not  he  gainsaid  that  G-ovemment  had 
done  its  hest  during  many  past  decades.  As  a large 
employer  of  labour  in  India,  he  might  say  that  informer 
years  he  had  hundreds  of  coolies  at  work  for  six  pice 
a day,  and  the  rate  of  increase  in  wages  was  shown  by 
the  fact  that,  when  he  left  India,  they  could  not  he  got 
at  ten  pice  a day  ; and  as  to  the  value  of  grain  iu  some 
districts,  seventy -two  seers,  or  1 4-1  lbs.,  were  then  sold  for  a 
rupee,  while  atPatna,  a rupee  would  purchase  only  thirty- 
five  seers.  That  was  not  the  case  now.  It  coidd  not  he 
said  that  the  condition  of  India  had  deteriorated  imder 
English  rule.  There  were  many  points  in  connection  with 
that  rule  upon  which  he  could  have  dilated,  for  he  had 
never  been  a particular  supporter  of  the  Government,  but 
he  would  say  that,  as  far  as  in  them  lay,  though  they 
might  have  done  more,  they  had  ruled  India  better  than 
any  other  country  had  ever  governed  a dependency.  On 
the  question  of  the  grain  supply,  people  who  said  the  coun  - 
try  was  going  to  the  dogs  had  to  reconcile  with  their 
statements  the  astoundingfacts  thatthe  wages  of  agricul- 
tural labour  had  very  greatly  risen,  and  that  imless 
more  grain  had  been  produced  the  people  could  not  have 
existed  in  the  country.  Trade  and  commerce  were 
necessities  of  humanity,  and  although  from  our  original 
position  of  traders  we  had  been  compelled  to  become 
conquerors  in  India,  we  must  support  our  future  rule  by 
extending  her  commerce.  Damage  had  not  been  done 
by  our  supremacy  to  the  condition  of  any  classes  of  the 
people,  certainly  not  to  the  working  classes ; and  the 
general  amehoration  throughout  the  country  showed 
what  we  had  done,  let  om’  ovm  Cassandras  or  continental 
critics  say  what  they  might.  Om'  efforts  would  be 
quite  as  much  for  oiu  ovm  benefit  as  for  that  of  India. 
Anglo-Saxon  energy  was  necessary  for  her,  and  the 
Aryan  spirit  was  simply  again  flowing  southwards  to 
arouse  the  torpor  of  the  Asiatic.  Asiatics  could  never  of 
themselves  have  started  railways,  and  the  introduction  of 
them  had,  in  fact,  been  opposed  by  the  Brahmins,  as  one 
of  the  consequences  following  in  their  wake  would  be 
the  destruction  of  caste.  The  paper  was  far  too  exten- 
sive in  its  scope  to  be  fully  discussed  nov.',  but  after 
its  pubheation  in  the  Journal  there  would  be  opportuni- 
ties of  commenting  upon  the  topics  introduced  in  it. 
A population  of  some  34,000,000  in  the  time  of  Warren 
Hastings  had,  at  the  period  when  Sir  George  Campbell 
was  in  office,  increased,  it  was  estimated,  to  65,000,000. 
Such  an  advance  in  the  numbers  of  a people  was 
the  best  test  of  increased  food  supphes,  and  also  that 
the  people  were  better  fed.  Erom  his  connexion  with 
the  Bengal  Coal  Company,  which  was  a very  large 
employer  of  labour,  he  could  speak  personally  of  the  im- 
proved condition  of  the  worHng  population.  People, 
also,  who  had  any  interest  in  the  tea -cultivation  knew 
how  much  the  price  of  labom’  had  increased.  He 
could,  personally,  give  no  information  with  regard  to 
the  North-Western  Provinces,  but  what  he  had  said 
about  the  improved  condition  of  the  labouring  classes, 
certainly  apphed  to  Eastern  Bengal.  If  decay  was 
was  going  on  in  India,  she  was  the  most  extraordinary 
specimen  of  the  process  conceivable,  in  view  of  her 
increasing  population,  higher  rates  of  wages,  and 
larger  exports.  Excessive  taxation  was  another  re- 
proach levelled  at  the  Government ; but  he  did  not 
believe  that,  at  the  present  moment,  they  extracted  as 
large  a revenue  over  the  whole  country  as  was  wrested 
from  it  by  the  Emperors  Akbar  and  Aurungzebe. 

Sir  James  Elphinstone,  Bart.,  saidhis  acquaintance  with 
India  commenced  sixty -one  years  ago,  and  at  that  time 
there  was  a good  deal  said  about  the  acquisition  of  the 
Deccan,  and  about  our  teiTitories  being  very  circum- 
scribed. He  had  since  then  made  repeated  visits,  and 
had  been  struck  with  the  extraordinary  change  in  the 
condition  of  the  native  population.  He  travelled  through 
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the  southern  parts  of  India  in  1842  and  1846,  and  on 
returning  there  in  1870,  was  astonished  at  the  great 
increase  in  the  prosperity  of  the  country.  Troni  his  ex- 
perience while  in  the  House  of  Commons,  where  he  served 
on  most  of  the  Indian  Inquiry  Commissions,  until  last 
year,  he  was  acquainted  with  the  remarkable  increase  in 
the  rate  of  wages  of  the  working  population,  and  he  had 
obtained  from  the  Commissariat  Department  a list  of 
prices,  during  20  years,  of  the  articles  required  for  the 
subsistence  of  the  army.  Those  returns  showed  that 
the  increase  had  actually  been  from  30  to  60  per  cent, 
in  the  bazaar  prices  during  that  period,  and  they 
were  to  be  found  in  the  appendix  to  the  report  of  the 
East  Indian  Committee,  before  which  he  had  laid  them. 
His  own  experience,  therefore,  thoroughly  bore  out  that 
portion  of  the  paper. 

Sir  Joseph  Fayrer,  K.C.S.I.,  F.R.S.,  regretted  that  the 
subject  generally  was  one  upon  which  he  was  ill- 
qualified  to  speak,  but  he  would  venture  to  say  a 
few  words  on  the  improved  sanitary  condition  of 
the  country,  which  was  a matter  more  within  his 
knowledge.  Certainly  in  that  respect  there  had  been 
a most  material  improvement  dui'ing  the  last  half 
century,  as  was  shown  by  the  fact  that  the  death-rate 
had  been  reduced  from  50  or  60  per  1,000  fifty  years 
ago,  to  about  15  or  16  per  1,000,  by  the  operations  of  the 
Government.  Though  he  was  not  prepared  at  the 
moment  to  give  figures,  he  believed  also  that  the 
duration  of  life  among  the  native  population  had 
greatly  increased.  He  could  quite  confirm  what  had 
been  said  about  the  improvement  throughout  the 
country  in  other  respects.  On  the  question  of  colonisa- 
tion referred  to  in  the  paper,  though  he  expressed 
any  opinion  with  great  misgiving,  and  could  not  very 
well  give  exact  data  for  his  belief,  his  own  comuction 
was  that  the  Anglo-Saxon  race  would  never  colonise  the 
continent  of  India.  He  had,  it  was  true,  seen  instances 
of  second  and  even  third  generations  of  Anglo-Indians, 
born  and  matured  in  the  country,  but  they  always  bore 
about  them  significant  indications  of  decay.  His  own 
belief  was  that  European  colonists  could  never  have  any 
permanent  existence  in  the  plains  and  valleys  of  India, 
though  how  far  they  might  be  acclimatized  in  the 
upper  and  hilly  regions  he  would  not  say.  That  was 
one  of  the  questions  for  consideration  in  the  future  of 
India. 

Colonel  Malleson,  C.S.I.,  agreed  with  almost  every 
word  in  the  paper,  but  must  make  a qualification  on  be- 
half of  himself  and  other  retired  Indian  officers,  as  he 
rather  demurred  to  the  reference  made  to  unfortimate 
gentlemen  who  had  nothing  to  do  but  to  walk  up  and 
down  PaU  Mall.  He  hoped,  by  long  ser\uce  in  India, 
they  had  deserved  some  pro\usion  on  retirement,  and 
that  having  returned  at  last  to  England,  they  were 
stOl  able  and  ready  to  render  further  service  to  their 
country. 

Mr.  Russel  Aitken,  on  the  subject  of  public  works  in 
India,  also  agreed  with  most  that  had  been  said  in  the 
paper.  As  Mr.  Maclean  had  pointed  out,  the  break  of 
gauge  had  not  only  been  a great  misfortune  but  was  quite 
uncalled  for,  as  indeed  had  been  the  5 ft.  6 in.  gauge 
originally  fixed.  The  Indian  Government  began 
upon  the  railways  in  a bad  way.  Instead  of  adopting 
the  gauge  found  efficient  in  other  countries,  they 
appointed  a Commission  of  experts  to  consider  the 
matter,  and  everybody  knew  that  whenever  that  was 
done  the  experts  were  sure  to  go  wrong.  Experts’ 
opinions  were  very  valuable  in  guiding  practical  men  ; 
but  among  themselves  they  would  be  led  by  the  most 
opiniated,  who  was  generally  the  most  wrong-headed  of 
them  all.  That  was  the  case  in  India  when  the  rail- 
ways were  being  planned  ; and  three  engineers  having 
been  appointed  as  a committee,  decided  that  the  5 ft. 
6 in  gauge  gave  the  best  results,  and  that  was  selected 
in  preference  to  the  4 ft.  8|  in.  gauge,  but  the  5 ft.  6 in. 
gauge  has  been  found,  after  a long  trial  in  other  parts 


of  the  world  also,  to  be  too  wide.  Then  General  Strachey 
adopted  the  metre  gauge.  A railway  was  wanted 
up  the  Indus  Valley,  and  the  Governor -General 
in  Council  determined  that  that  gauge  shoidd  be 
adopted.  At  Simla,  in  1869,  he  (Mr.  Aitken)  was 
asked  his  opinion  upon  the  matter  by  a member 
of  Council,  and  he  replied  that  he  thought  it 
was  a mistake,  but  that  it  was  more  a military  matter 
than  an  engineering  one.  He  was  informed  that 
Lord  Napier  was  very  much  against  it,  but,  in  spite 
of  this,  the  result  was  that  the  Public  Works  Depart- 
ment carried  their  point,  and  the  railway  was  com- 
menced on  that  narrow  gauge,  and  had  to  be  altered. 
And  so  it  was  with  all  the  public  works.  The  harbour 
at  Kurrachee  was  originally  designed  by  an  engineer 
of  great  experience  in  harbour  construction,  but  a 
military  engineer,  who  had  ideas  of  his  own,  thought 
proper  to  stop  the  works,  and  so  they  remained  for  six 
years,  when  the  original  plans  were  allowed  to  be  carried 
out,  and  the  works  were  found  to  be  eminently  successful. 
Harbour  works  at  Madras,  too,  which  had  been  at- 
tempted to  be  stopped,  but  they  had  lately  turned  out 
to  be  a great  success.  The  fault  was  not  so  much  that 
these  matters  were  left  in  the  hands  of  one  set  of  men  or 
another,  military  engineers  or  civil  engineers,  for  men 
were  very  much  alike,  and  there  were  good  and  bad  in 
all  professions ; but,  in  public  works,  publicity  was 
wanted,  and  before  any  works  were  undertaken,  or, 
at  all  events,  before  any  money  was  spent  on  them, 
a public  inquiry  shoaild  be  opened.  At  present,  these 
matters  were  all  managed  by  resolutions  in  Council, 
founded  on  papers,  which,  if  read  by  the  members 
of  Council,  he  felt  pretty  sure,  would  often  not  be 
understood  by  them.  Open  inquiry,  such  as  was 
made  by  the  House  of  Commons  upon  public  works, 
was  what  was  needed,  and  that  would  ensure  common 
sense  being  brought  to  bear  upon  the  construction  of 
such  works  in  India.  It  would  be  very  desirable  also 
to  give  companies  more  scope  for  private  enterprise, 
unfettered  by  the  Government ; it  was  of  no  use 
trying  to  put  them  in  leading  strings,  as  had  occurred 
in  the  case  of  the  Madras  Irrigation  Canal  Company. 
The  Government  should  content  itself  with  offering 
guarantees  of  so  much  money  per  mile  on  railways,  and 
leave  the  companies  to  sink  or  swim  by  their  own 
exertions,  getting  no  money  if  they  failed,  but  if  they 
succeeded,  then,  so  much  the  better  for  them.  He 
certainly  agreed,  therefore,  with  most  of  the  opinions 
expressed  in  the  paper,  radical  as  they  were  on  several 
points. 

Mr.  Juland  Danvers  demurred  to  some  of  the  remarks 
as  to  official  obstruction  contained  in  the  paper,  coming, 
as  he  did,  from  the  particular  hive  where  the  bees  were 
described  as  receiving  too  large  a share  of  the  honey 
for  unnecessary  work.  Some  of  the  points  touched  upon 
should  be  adverted  to,  lest  the  meeting  might  be  under 
misapprehension  with  regard  to  the  desire  of  the 
Government  upon  the  question  of  executing  public 
works  through  private  enterprise  in  India.  Mr. 
Maclean  spoke  favourably  of  the  guarantee  system, 
and  it  had  undoubtedly  been  the  means  of  producing 
beneficial  results  to  the  country.  It  had  simply  been 
adopted  for  want  of  a better,  and  without  any  idea 
originally  of  the  control  on  the  part  of  the  Government, 
which  became  necessary  as  soon  as  they  became  in- 
terested in  the  returns  of  the  railways.  Twenty- 
five  years  ago  the  first  attempt  was  made  to  assist  a 
joint-stock  company  in  this  country  to  raise  money  for 
works  in  India,  but  it  failed.  Efforts  were  then  made 
in  other  directions  to  induce  English  capitalists  to  pro- 
vide money  for  the  construction  of  Indian  railways,  but 
it  was  found  that  nothing  short  of  an  absolute  guarantee 
would  suffice.  Within  a comparatively  short  period, 
under  the  guarantee  system,  upwards  of  £100,000,000 
had  been  expended  upon  railway  works ; but  at  any 
time  the  Government  would  have  rejoiced  to  find  that 
public  works  required  in  India  would  be  carried  out 
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entirely  by  private  enterprise.  Capital  is  mncb  -wanted 
in  India,  and  for  the  erection  of  cotton  and  jute  mills, 
and  for  the  opening  of  coal  mines  and  other  indvstries 
it  has  been  forihcoming.  Many  such  undertakings 
were  being  conducted  without  any  help  from  the  Groveru- 
ment,  and  they  might  hope  that  better  times  were 
coming  in  regard  to  works  of  public  utility,  so  that 
before  long  the  artificial  and  objectionable  security  of 
the  Government  guarantee  would  not  be  necessary,  in 
order  to  attract  capital  to  India.  Obstacles  would 
never  be  placed  in  the  way  by  Government.  Surprise 
could  hardly  be  felt  at  some  of  Mr.  Maclean’s  remarks 
un  the  management  of  the  Public  Works  Department  in 
India,  but  some  excuse  could  be  offered  in  its  behalf  in 
tlie  circumstances  in  which  it  was  placed.  It  had  been 
in  an  experimental  stage,  and  was  in  a transition  state. 
Stu  b conditions  always  involved  expense,  trouble,  and 
difficulty,  but  it  was  to  be  hoped  that  was  now  past, 
and  that  the  success  of  the  existing  railways  would  lead 
to  the  introduction  of  purely  private  enterprise,  which 
would  neither  be  opposed  nor  hampered,  but  heartily 
\\'clcomed  by  the  Indian  Government. 

Mr.  A.  Rogers  thought  the  remarks  in  the  paper  on 
decentralisation  suggested  the  germs  of  most  extensive 
reforms  in  the  Indian  administration  ; and  he  sincerely 
liojied  that  the  attention  of  statesmen,  both  in  India 
and  England,  woidd  be  directed  to  the  subject.  Until 
a few  years  ago,  the  financial  administration  was 
entirely  carried  on  in  Calcutta,  but  the  central  ad- 
ministration had  been  considerably  relaxed,  and  more 
jx'wer  entrusted  to  the  local  Governments  in  financial 
nnittcrs.  People  who  knew  India  would  admit  that  that 
liad  produced  a beneficial  effect ; and  it  would  hardly  be 
denied  tliat  local  affairs  could  be  managed  better  in 
the  provinces  than  by  the  central  Government  at  Cal- 
cutta, at  a great  distance.  He  hoped  to  see  the 
system  still  more  extended  in  administrative  as  well 
a>  financial  matters,  as  he  believed  the  people  had 
grr-at  powers  for  self-government.  Education  was 
:-p;'<  ading  among  them,  and  they  were  becoming  more 
and  mnrf!  fitted  to  manage  their  local  affairs. 

Mr.  J.  T.  Wood  desired  to  sayafewwords  on  the  subject 
<.f  th(!  metre-gauge  railway  and  guarantee  systems, 
riii  v"  apjjearcd  tube  now  traffic  more  than  enough  on  the 
Indian  lines  t o fully  develop  the  capacities  of  the  metre- 
Lraai:-'-,  and  the  time  had  perhaps  come  for  an  alteration 
• if  that  irauge  in  some  instances.  That  work  would  not  be 

y\  ilitlieult  ; it  had  been  done  on  several  occasions  in 
Ane  riea  1)V  jii’ojx'r  organisation  of  labour  and  applica- 
tii.ii  ' f materials,  and  it  had  been  shown  that  a great 
number  of  miles  of  railway  could  be  altered  in  a few 
hour-’  in  that  resjKad.  He  would  venture  to  say  that 
1 1)0  miles  of  railway  could  be  altered  without  stopping 
the  tralHe.  for  more  than  a few  days,  and  in  saying  so, 
h"  would  lie  fai*  within  the  mark.  As  to  the  guarantee 
syst'-m,  there  was  no  material  difference  between  that 
and  tlie  actual  construction  of  the  railways  by  Govern- 
ment, Iteeauso  they  were  making  railways  with  the 
money  borrowed  at  the  ordinary  market-rate  in  England, 
and  tlicy  would  not  bo  i)aying  less  cfsteris  'paribm  by 
g'larautee,  hecausr;  the  rate  of  interest  in  England  had 
f.’dlen  within  the  last  few  yc.ars  from  five  to  four  per 
(••lit.,  at  which  the  Indian  Government  could  borrow 
any  iimmy  they  required.  People  might  say  what 
they  lik-'d,  but  the  difficulty  in  making  railways 
l>y  jiri-.-ate  enterpri.se  was  that  the  public  had 
more  (••infidence  in  the  superintendence  and  check 
ot  tlie  ( iovernment  over  such  works,  than  they  would 
have'  ill  the  promoters  of  them.  Directors  of  companies 
miglitlH'  men  of  thehighest  honour  and  probity,  but  still 
in  t iiis  c(>untry  had  lost  so  much  money  by  rail- 
w.ty  cnteiq-.ri.ses,  that  they  con.sidei’cd  the  Government 
guarun'-'n  a elu'ck  -ution  even  their  own  .selected  officers. 
It  li'id  been  said  that  jieoph;  might  make  railways  any- 
where in  lu'h.)  M they  chose  to  find  the  capital  for  the 
pnrj'o-e.  hut  the  Acts  regulating  the  const'"i?ri(:'E  of 


railways  had  to  be  complied  with,  and  they  constituted  a 
material  Government  check  on  private  enterprise.  He 
could  not,  under  those  circumstances,  see  that,  so  far  as  the 
investing  public  in  England  were  concerned,  there  was- 
much  diflerence  between  the  givingof  guarantees  and  the 
construction  of  railways  by  the  Government  itself  witli 
money  borrowed  in  this  country.  Upon  the  subject  of 
exchanges,  he  was  afraid  that  any  mere  alteration  of 
currency  would  not  have  the  effect  of  making  a 
material  difference  in  the  value  of  the  rupee.  To  take 
from  commerce  one  article  of  barter  would  be  ineffectual; 
what  was  wanted  was  a universal  currency  for  Great 
Britain  and  her  colonies  and  dependencies.  That 
should  be  no  impossibility,  however  unattainable  the 
greater  desideratum  of  a universal  currency  for  the 
whole  civilised  world  might  be,  for  Australia  had  already 
joined  in  the  scheme,  and  a measure  of  value  as  extensive 
as  possible,  not  confined  to  a single  country  like  India, 
should  be  adopted.  Whether  the  adoption  of  a universal 
cuiTency  would  alter  the  value  of  silver,  w'as  a totally 
different  matter,  and  he  had  never  been  able  to  under- 
stand why  these  two  questions  -were  not  con.sidered 
separately.  Another  subject  which  had  hardly  been 
alluded  so,  was  the  recent  working  of  gold  mines  in 
India  ; and  one  point  of  great  public  interest  in  con- 
connection  with  it,  was  the  relative  rights  of  property 
in  the  Government,  and  in  private  individuals,  in  tho 
gold  fields.  If  their  possession  by  the  latter  was  the 
exception,  he  failed  to  see  how  the  working  of  them 
could  have  any  great  effect  on  the  future  rates  of  ex- 
change; and  if  the  property  in  them  belonged  princi- 
pally to  the  Government,  that  would  be  another  step  in 
advance  towards  obtaining  a universal  currency  for 
Great  Britain  and  her  colonies. 

The  Chairman,  in  proposing  a vote  of  thanks  to  Mr. 
Maclean,  thought  the  meeting  would  bear  out  his 
(the  Chairman’s)  introductory  remark,  that  they  might 
expect  to  hear  from  that  gentleman  an  address  which 
would  be  both  interesting  and  eloquent.  Of  course, 
as  the  representative,  to  some  extent,  of  the  official 
classes,  he  could  scarcely  endorse  the  paper  in  its 
entirety,  though  he  thoroughly  concurred  in  its 
general  tenor.  It  would  have  been  desirable,  had 
time  permitted,  that  the  official  side  of  the  disputed 
points  should  have  been  fully  stated.  However,  it  was 
very  satisfactory  to  have  heard  from  non- official  gentle- 
men so  much  in  confirmation  of  the  improved  state  of 
the  country  ; and  that,  after  all,  afforded  the  best  proof 
of  the  official  ability  with  which  the  affairs  of  India, 
had  been  conducted.  Though  not  an  engineer,  he  could 
not  refrain  from  adding  his  own  testimony  to  the  great 
devotion  and  professional  ability  which  engineers 
engaged  on  public  works  in  India,  whether  in  the 
ser-rice  of  the  Crown  or  as,  in  technical  phrase,  ci-vil 
engineers,  had  displayed;  and  whatever  faults  might 
be  found  with  the  constitution  of  the  Public  Works 
Department,  or  with  the  manner  in  which  those  works 
had  been  carried  out,  the  public  works  of  India  con- 
stituted a grand  record  written  by  England  on  the  face  of 
the  land,  and  a worthy  monument  of  British  energy  and 
scientific  skill.  Cooper’ s-hill  College,  he  might  say, 
was  now  being  placed  on  a bi’oader  and  more  liberal 
basis,  and  it  would  probably  receive  engineers  who 
would  serve ' their  country  at  home,  as  well  as  those 
destined  for  service  in  India.  That  institution  would 
supply  a great  desideratmn  for  India,  namely,  technical 
education.  He  asked  to  be  excused  at  that  late  hour 
from  going  fm’ther  into  many  of  the  interesting  ques- 
tions which  had  been  touched  upon  in  a way  to  throw 
new  light  upon  matters  of  the  greatest  interest  to  natives 
and  Anglo-Indians. 

Mr.  Maclean,  in  returning  thanks,  fully  recognised 
the  impossibility  of  doing  justice  to  so  vast  a subject 
■within  the  limits  of  a short  paper,  and  could  not  do 
bettor  than  refer  the  meeting  for  further  information 
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to  Sir  Richard  Temple’s  o^vn  valuable  work,  published 
since  his  return  from  India.  With  regard  to  the  observa- 
tions upon  piiblic  works,  and  the  encouragement  of 
private  enterprise  in  carrying*  them  out,  he  believed  that 
they  were  done  more  cheaply  in  that  way  than  when  exe- 
cuted by  the  State.  Government-constructed  railways 
were  much  more  costly,  both  in  execution  and  manage- 
ment, than  the  guaranteed  lines,  but  at  the  same  time, 
Stiite  control  was  very  usefid  in  preventing  monopolies 
and  overcharge  to  the  public.  He  had  feared  some 
portions  of  the  paper  might  be  distasteful  to  Sir  Richard 
Temple,  but  he  had  fuU  confidence  that  their  Chairman 
wordd  welcome  criticism  upon  questions  of  such  great 
importance,  and  he  would  conclude  his  remarks  by  pro- 
posing that  the  meeting  should  join  in  thanking  him 
for  haHng  kindly  presided. 

The  vote  of  thanks  was  cordially  passed,  and  the 
meeting  terminated. 


FOURTEENTH  ORDINARY  MEETING. 

Wednesday,  March  9th,  1881 ; Lord  Alfred 
>S.  CHXJRCniLL  in  the  chair. 


The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Applebv,  Francis  James,  The  Rowans,  Lee -road,  Lee, 
S.E.“ 


Bayley,  Sir  Edward  Chve,  K.C.S.I.,  C.I.E.,  Ascot. 
Brass,  John  H.,  Wentwoi’th- house,  Manresa-road, 
Chelsea,  S.W. 

Brothers,  William,  Meadow  - head  - house,  Livesey, 
Blackburn. 

Cahen,  ^Ubert,  7,  Bayswater-liill,  W. 

Godfrey,  William  Bernard,  54,  Regent’s-park-road, 

N.W. 


Jenldnson,  Edward  George,  2G,  Palace -gardens-terrace, 
Kensin^on,  W. 

Ogg,  Surgeon-Major  G.  S.  W.,  8,  Belsize- avenue, 
Hampstead,  N.W. 

Staight,  Daniel  George,  63,  Tidse-hill,  S.W. 

Roper,  Richard,  143,  Lewisham  High-road,  New-cross, 
S.E. 


MTute,  Fredei-ick  Anthony,  Kinross-house,  CromweU- 
road,  S.W.,  and  85,  Gracechurch-street,  E.C. 


The  follo^^'ing  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society  : — 


Brevetor,  Thomas,  Kimberley -house,  2,  Evering-road, 
Stoke  Newington,  N. 

Harris,  Edward,  London,  Upper  Canada. 

Smith  Henry,  J.P.,  EUingham-haU,  Bungay. 
Underdown,  Robert  George,  A.I.C.E.,  Manchester, 
Shefl&eld,  and  Lincolnshire  Railway  Company,  Man- 
chester. 

Uren,  John  C.,  ComwaU-terrace,  Penzance. 

The  paj)er  read  was — 


ASCENT  OF  CHIMBORAZO  AND  COTOPAXI. 

By  Edward  Whymper. 

I have  been  invited  by  the  Society  of  Arts  to 
deliver  a lecture  to  you  upon  a journey  which  I 
recently  made  to  the  great  Andes  of  the  Equator. 
Some  of  you  may  perhaps  think  it  strange  that  any- 
thing connected  with  mountain  travel  or  moun- 
taineering should  be  brought  before  you ; but  if  you 
consider  for  a moment,  you  will  at  once  perceive 
that  the  art  of  mountaineering  is  a high  art,  and  is 
therefore  worthy  of  being  encouraged  by  the 
Society.  T"p  to  this  time,  most  of  the  loftiest  por- 


tions of  the  earth  are  totally  unexplored,  and  this 
arises  principally  from  the  fact  that  the 
mountaineer,  in  addition  to  experiencing  most 
of  the  troubles  which  are  met  with  by 
other  travellers,  has  to  deal  with  some  which  are 
peculiar  to  his  work.  I do  not  now  refer  to  the 
distressing  haemorrhages,  alarming  vomitings,  and 
painful  excoriations  which  are  said  to  afflict  him. 
Haemorrhages  and  excoriations  are  rather  alarming 
words,  so  long  as  they  remain  untranslated  into* 
ordinary  language ; but  they  do  not  seem  to  be  so 
very  formidable  if  they  are  called  bleeding  at  the 
nose,  and  loss  of  skin  through  sunburn ; and  it 
may  also  somewhat  tend  to  allay  alarm,  if  I say 
that  I have  never  known  cases  of  bleeding  at  the 
nose  occur  in  mountain  travel,  except  to  those  who 
are  subject  to  the  complaint ; while,  with  regard 
to  vomiting,  it  has  only  been  known  to  occur  to 
persons  who  had  taken  something  to  disagree 
with  them.  But  there  is  another  trouble,  which 
cannot  be  dismissed  so  lightly.  All  travellers,, 
without  exception,  who  have  ever  attained  great 
altitudes,  have  spoken  of  having  been  affected  by 
another  complaint,  and  this  complaint  is  known  to 
affect  even  natives  of  those  regions,  and  persons 
who  have  lived  in  them,  as  well  as  casual  travellers. 
This  is  usually  called  mountain  sickness.  There 
have  been  numerous  conjectures  put  forward  as 
to  its  cause;  very  often  it  has  been  supposed  to 
be  the  work  of  mysterious  spirits,  sometimes 
it  has  been  attributed  to  weakness,  and  other 
causes,  but  there  can  be  very  little  doubt  that 
it  arises  simply  from  the  diminution  of  atmo- 
spheric pressure  as  one  goes  upward.  At  20,000 
feet  the  pressure  is  less  than  half  the  amount 
that  it  is  at  the  level  of  the  sea,  that  is  to  say;,, 
whereas  at  the  level  of  the  sea  the  atmospheric 
pressure  is  generally  capable  of  sustaining  a column 
of  mercury  of  30  inches,  at  20,000  feet  it  will  not 
sustain  a column  of  15  inches.  Now,  those  of  you 
who  have  witnessed  experiments  with  the  air- 
pump,  must  know  that  remarkable  effects  can  be 
produced  by  reducing  the  pressure  of  air.  I well 
remember  the  first  occasion  on  which,  when  at 
school,  I saw  an  old  and  shrivelled  apple  placed 
beneath  the  air  receiver,  and  I watched  with  glee 
its  wrinkles  disappear  gradually  under  a diminished 
pressure,  and  the  apple  fill  out  again,  until  at 
length  it  became  as  plump  as  it  was  in  the^ 
days  of  its  youth.  The  effect  I then  witnessed 
struck  me  as  so  remarkable,  that  I at  once  deter- 
mined to  see  if  I could  not  recommend  its  further 
application,  and  on  my  return,  home,  I suggested 
that  the  appearance  of  my  grandfather  would  be- 
greatly  improved  if  he  could  be  put  under  the  air- 
pump  ; but  as  this  application  of  science  to  my 
progenitor  caused  an  application  of  something  else 
to  me,  I have  ever  since  regarded  myself,  in  a small 
way,  as  a martyr  to  science.  From  seeing  air- 
pump  experiments,  and  other  purely  philosophic 
considerations,  it  is  obvious  that  the  human  system 
must  be  liable  to  derangement,  if  subjected  to 
sudden  diminution  of  the  atmospheric  pressure  to 
which  it  has  been  accustomed.  These  depressions 
have  often  been  so  severe  as  to  render  mountain 
travellers  incapable,  and  their  lives  well  nigh 
unendurable,  so  it  is  scarcely  to  be  wondered  at 
that  they  have  endeavoured  to  escape  from  the 
infliction,  by  descending  into  lower  regions.  I do 
not  know  of  a single  instance  of  a traveller,  who 
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having  been  afflicted  in  this  way,  has  deliberately, 
so  to  speak,  sat  it  out,  and  had  a pitched  battle 
with  the  enemy.  Nor  am  I aware  that  any- 
one has  ever  suggested  the  bare  possibility  of 
coming  out  victorious  from  such  an  encounter. 
Yet  upon  doing  so  depended  the  chance  of 
pushing  explorations  into  the  highest  regions 
of  the  earth,  and  I long  felt  a keen  desire 
to  know  whether  my  own  organisation  at  least 
could  not  accommodate  itself  to  the  altered  con- 
<iitions.  From  considerations  which  would  occupy 
too  long  to  enter  into  now,  I gradually  acquired 
the  conviction  that  patience  and  perseverance 
were  the  principal  requisites  for  success,  and  the 
journey  of  which  I am  now  going  to  speak  was 
undertaken  with  the  view  of  bringing  this  matter, 
amongst  other  things,  to  a definite  issue.  In  the 
course  of  it  we  camped  out  at  very  great  heights, 
twenty-one  nights  were  spent  above  14,000  ft. 
above  the  level  of  the  sea;  eight  more  above 
15,000  ft. ; thirteen  more  above  16,000  ft.  ; six  more 
above  1Y,000  ft.;  and  one  more  at  19,000ft.  I 
shall  not  now  anticipate  what  you  will  presently 
hear,  but  I have  made  these  preliminary  observa- 
tions to  render  less  frequent  interruptions  of  the 
narrative,  and  for  the  purpose  of  explaining 
allusions  in  it  which  might  otherwise  perhaps 
have  been  only  half  understood. 

Fifteen  years  ago,  when  my  apprenticeship  to 
the  art  of  mountaineering  was  finished,  and  I cast 
my  eye  over  the  map  of  the  world  in  search  of  new 
districts,  it  was  not  long  before  it  was  directed  to 
the  great  Andes  round  about  the  Equator,  they 
being,  perhaps,  the  mountains  of  the  most  exalted 
reputation,  and  of  great  elevation,  which  still  were 
little  known.  The  highest  of  the  group,  Chim- 
borazo, long  accounted  to  be  the  loftiest  mountain 
in  the  world,  had  received  the  attention  of  travellers 
of  great  celebrity,  and  in  recent  years  its  ascent 
had  been  essayed  by  French,  Germans,  Americans, 
and  Ecuadorians.  All  had  failed,  and  each 
-succeeding  failure  increased  the  desire  I felt  to 
annex  it  to  my  own  country.  To-night  I shall 
speak  to  you  of  Chimborazo  and  Cotopaxi  alone, 
and  I select  these  two  mountains  on  account  of  the 
contrast  which  they  afford.  The  one  is  capped  by 
eternal  snow,  and  the  other  burns  with  perpetual 
fire.  Chimborazo  is  an  extinct  volcano,  while 
Coto])axi  is  an  active  one,  and  is,  I believe,  the 
loftiest  volcano  in  working  order. 

I left  (Southampton  for  this  journey  on  November 
3rd,  1879,  and  arrived  at  Guayaquil  on  the  9th  of 
the  following  month.  At  the  time  of  my  arrival, 
this  town  was  affected  considerably  by  the  war 
between  Peru  and  Chili,  and  its  inhabitants  evinced 
the  most  impartial  desire  for  the  success  of  both 
sides.  It  has  been  described  by  previous  travellers 
as  a j)lace  where  there  is  always  something  doing, 
either  there  is  a revolution  going  on,  or  an  earth- 
quake, or  a fire,  and  this  description  is  fairly 
accurate  ; and  when  I tell  you  that  assassinations 
were  occuring  in  the  streets  every  day,  you  will 
j)erceive  that  it  is  a place  well  suited  to  a person  of 
adventurous  temperament.  Besides  this,  it  may 
be  mentioned  that  the  rivers  round  about  swarm 
with  alligators,  and  the  surrounding  land  with 
snakes,  many  of  the  most  deadly  kind.  I was  not 
in  the  town  during  the  wet  season,  but  I am  in- 
formed that  at  that  time  the  river  overflows  the 
exterior  land,  and  that  the  non- amphibious  vermin 


in  general  climb  posts  and  trees,  and  exhibit  the 
most  extraordinary  spectacle.  You  see  snakes 
hanging  by  the  tail  from  rails,  sitting  on  the  top 
of  posts,  struggling  and  writhing  in  all  kinds 
of  inconceivable  ways  to  escape  from  the  deluge  ; 
while  associated  with  them  are  scorpions  and  all 
kinds  of  strange  creatures  for  which  science  has 
scarcely  a name. 

From  Guayaquil,  we  went  by  a river  steamer 
to  Bodegas,  and  at  that  place  our  journey 
may  be  said  to  commence.  My  party  consisted  of 
two  Italian  mountaineers  (cousins),  Jean  Antoine 
and  Louis  Carrel  ; a Mr.  Perrin,  whom  I had 
picked  up  at  Guayaquil,  to  interpret ; and  a 
number  of  mules  and  muleteers.  The  road  we 
followed  was  the  grand  route  to  Quito,  and  almost 
all  the  trade  from  the  coast  to  the  interior  passes 
over  it.  Its  difficulties  have  been  much  exaggerated. 

It  is  a track,  or  series  of  tracks — generally  very 
narrow,  of  ten  very  muddy  ; and  there  is  a constant 
passage  of  mules,  well  laden  with  the  most  varied 
goods.  Sometimes  “Perrier  Jouet”  champagne  is 
found  assorted  with  iron  bedsteads  ; then  one  sees 
sheets  of  corrugated  iron  laid  flat  across  the  backs 
of  donkeys,  or  a grand  piano  carried  on  the  heads 
of  six  or  eight  Indians.  In  the  reverse  direction, 
you  have  droves  of  beasts,  often  20  to  30  in  a 
group,  coming  to  the  coast,  bringinghuge  bales  of 
quinine  bark,  accompanied  by  gangs  of  shambling 
Indians,  who,  for  the  most  part,  are  very  civil.  The 
labourers  generally  have  a good  day  or  a good 
night  for  the  traveller ; but,  in  respect  of  the 
language  they  employ  to  their  beasts,  I can  only 
say  that,  in  comparison,  the  observations  of  an 
angry  London  cabman  are  decent,  and  those  of  a 
drunken  bargeman  are  moral. 

Three  days’  travel  from  Bodegas  brought  us  to 
the  town  of  Guaranda,  and  here  I found  a portion 
of  my  heavy  baggage,  which  had  been  sent  out 
some  months  in  advance.  This  town  is  15  miles  ; 
in  a straight  line  from  Chimborazo,  which  was  the 
central  point  of  the  journey.  Many  of  you  were  [ 
probably  under  the  impression  that  Chimborazo  is 
often  seen  from  the  Pacific.  There  is  an  eloquent 
passage  in  Prescott’s  “ Conquest  of  Peru,”  de- 
scribing the  magnificent  prospect  which  it  affords 
to  the  mariner.  The  fact,  however,  is  that  it  is 
very  seldom  seen  from  the  ocean.  Captains  who 
go  up  and  down  the  coast  say  that  they  do  not  see 
it  more  than  three  or  four  times  in  13  or  14  years. 
And,  when  I tell  you  that  it  is  distant  91  miles  in 
a direct  line  from  Guayaquil,  and  from  that  place 
is  elevated  less  than  2°  above  the  horizon,  you  can 
form  your  own  idea  as  to  its  magnificence  from  the 
Pacific  Ocean,  which  is  66  miles  still  farther  away. 

Up  to  this  time  we  had  not  seen  Chimborazo  at 
all.  "VVe  started  from  Guaranda  on  December  19th, 
still  continuing  the  Quito  road,  and  passed  over 
the  southern  slopes  of  the  mountain  to  see  if  we 
could  commence  to  make  out  a route  which  should 
promise  a chance  of  success.  We  came  right  on 
the  mountain  before  we  saw  any  part  of  it,  and 
from  that  day  the  summit  was  always  enveloped  in 
clouds.  It  was  obvious  we  could  only  go  as  far  as 
we  could  see  ; so  we  returned  to  Guaranda  to  wait 
until  the  summit  was  clear.  Whilst  returning,  I was 
overcome  with  dizziness,  feverishness,  and  intense 
headache,  and  had  to  be  supported  by  two  of  my 
people  for  the  greater  part  of  the  way.  Imagining 
I was  attacked  by  fever,  I took  30  grains  of  sul- 
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phate  of  quinine  in  the  course  of  the  night,  and 
was  covered  up  with  mountains  of  blankets,  but 
next  morning  there  was  nothing  the  matter.  As 
the  symptoms  were  those  which  occurred  at  a later 
period,  when  we  were  undoubtedly  leaving  the  low 
atmospheric  pressure,  I ultimatelj^  concluded  that  it 
was  through  this  that  my  indisposition  was  caused. 
On  this  point,  allow  me  to  say  a few  words  further 
-with  regard  to  the  troubles  'which  occur  to  persons 
who  get  to  great  altitudes.  Although  the  heights 
of  the  Andes,  which  we  were  about  to  visit,  had 
not  been  w’ell  determined,  there  was  reason  to 
believe  that  several  of  them  approached,  if  they  did 
not  exceed,  20,000  feet.  At  the  time  of  our 
departure  there  were  only  three  tolerably 
well  authenticated  instances  of  persons  having 
reached  that  height  on  land,  and  I could  learn 
nothing  which  was  of  the  least  service  re 
specting  the  experience  of  those  who  were 
engaged  in  those  expeditions.  But  from  others 
who  had  reached  altitudes  of  from  17,000  to 
18,000  feet,  I heard  a confirmation  of  my  sup- 
position that,  at  such  great  elevations,  I ought  not 
to  expect  a continuance  of  the  immunity  from 
mountain  sickness  which  I had  hitherto  enjoyed.  I 
made  up  my  mind,  therefore,  before  we  left,  that, 
sooner  or  later,  we  should  suffer  like  the  rest  of 
the  world;  but,  being  of  opinion,  as  I have 
already  said,  that  patience  would  overcome 
mountain  sickness,  it  was  my  intention,  on  all  our 
expeditions,  first  to  establish  camps  as  high  as  we 
could  force  the  natives  and  mules ; and,  as  it 
would  be  impossible  to  retain  the  natives  at 
those  positions,  it  became  necessary  to  provide 
ourselves  with  food  sufficient  for  weeks,  or  even 
for  months,  so  that,  in  the  event  of  our 
failing  in  our  enterprise,  from  badness  of  weather, 
mountain  sickness,  and  other  causes,  we  should 
not  have  the  mortification  of  being  obliged  to 
abandon  our  positions  simply  from  want  of  sus- 
tenance. And  as  it  could  not  be  expected  that 
we  should  be  able  to  obtain  on  the  spot  the  pro- 
visions which  would  keep  for  such  a length  of 
time,  I concluded  that  the  only  safe  course  was  to 
make  ourselves,  from  the  first,  entirely  independent 
of  the  resources  of  the  country,  in  the  matter  of 
the  food  which  should  be  consumed  at  the  greatest 
heights.  About  two  tons  weight  of  the  most  port- 
able and  most  condensed  provisions  went  out  for 
our  use,  and,  irrespective  of  the  things  which  were 
bought  already  tinned,  more  than  2,000  tins  were 
soldered  down.  If  time  would  permit,  it  would  be 
interesting  to  enter  into  details  respecting  our  outfit, 
but  I must  do  no  more  than  say  that  our  pro- 
visions were  arranged  in  boxes  weighing  To  lbs. 
a piece.  Two  of  them  made  a mule-load, 
and  each  of  them  held  three  tin  cases, 
soldered  down,  each  of  those  three  tin  cases  con- 
taining food  for  four  days  for  one  man.  They 
included  everything  necessary  except  water  and 
fire.  The  preparation  of  these  provisions  and  the 
rest  of  the  outfit  occupied  almost  as  much  time  as 
the  performance  of  the  journey,  and  it  appears 
to  me  desirable  to  say  this  much  on  the  subject, 
lest  any  persons  who  should  be  tempted  to  follow  in 
our  track  should  be  inclined  to  doubt  our  veracity, 
through  finding  it  impossible  to  progress  with 
reasonable  rapidity.  A great  saving  of  time  was 
effected  by  arranging  the  food  in  this  manner,  and 
if  a small  journey  was  made,  which  was  calculated 


to  occupy  two  men  for  four  days,  I had  only  to 
say  take  ten  cases,  instead  of  continually  calculating, 
and  then  being  afraid  that  candles,  salt,  or  matches 
might  be  forgotten. 

After  two  days  more,  we  saw  the  upper  part  of 
Chimborazo  for  the  first  time ; it  appeared  to  be  fine, 
and  so  I sent  off  two  guides  to  select  a camping  place 
on  the  ridge  we  had  examined  on  the  19th,  whilst 
I completed  the  preparations  for  the  journey.  They 
returned  on  the  23rd,  very  much  fatigued,  having 
found  a place  which  was  suitable  at  a height,  so  it 
appeared  afterwards,  of  16,500  feet  above  the  sea. 
Then  Christmas  came  in  the  way,  and  our  start  was 
delayed  until  the  26th,  when  we  at  length  got  off — 
a caravan  of  nineteen  persons  and  fourteen  mules. 
Shortly  before  our  departure  from  the  town,  I had 
the  honour  to  receive  a visit  from  the  political 
authorities,  and  I did  not  at  first  perceive  what  was 
the  object  of  the  interview  ; but  just  before  they 
left,  the  principal  official  thus  addressed  me;  — 

‘ ‘ Senor,  we  understand  perfectly  that,  in  an  affair 
like  yours,  it  is  necessary  to  dissemble  a little,  and 
you,  doubtless,  do  perfectly  right  to  say  that  you 
intend  to  ascend  Chimborazo,  a thing  which 
everybody  knows  is  impossible.  We  know  per- 
fectly well  what  is  your  object;  you  wish  to 
discover  treasure  which  is  buried  in  Chimborazo, 
and,  no  doubt,  there  is  much  treasure  buried  there, 
and  we  hope  you  will  discover  it ; but  we  also  hope 
that  when  you  have  discovered  it  you  will  not  forget 
us.”  “ Gentlemen,”  I said,  “ I should  be  delighted 
to  remember  you,  but  in  respect  of  the  other  matter, 
the  treasure,  I venture  to  suggest  that  you  should 
pay  half  the  expense  of  the  expedition,  and 
take  half  the  treasure  we  discover.”  But  this  idea 
was  rather  too  speculative  for  them,  and  the  inter- 
view produced  no  result. 

On  our  way  up,  we  went  over  the  Quito  track,  and 
then,  leaving  the  road  on  our  right,  we  bore  away 
directly  towards  the  mountain.  Night  set  in  just 
as  we  were  fairly  arrived  at  its  foot,  and  we  en- 
camped at  a height  of  14,400  feet,  having  risen 

5.500  feet  in  coming  from  Guaranda.  During  the 
night  two  Indians,  who  had  been  acting  as  porters, 
deserted,  and  five  mules  also  ran  away.  Our 
carrying  power  being  thus  reduced,  it  was 
necessary  to  make  two  journeys  from  the  first 
camping  place  on  the  ridge,  to  a place  very  near 
the  summit,  S.W.  by  S.,  where  the  Carrels  had 
selected  a place  for  the  second,  camp.  Jean 
Antoine  went  away  with  the  first  detachment, 
and  Louis  and  myself  returned  to  fetch  up  the 
others.  The  rest  of  us  then  went  up  and  arrived 
at  about  a quarter  to  five  in  the  afternoon,  having 
risen  about  2,100  feet.  We  were  now  more  than 

16.500  feet  high,  and  established  ourselves  there 
with  provisions  enough  for  three  weeks,  and  with 
fuel  enough  for  several  days.  All  water  had  to  be 
obtained  by  melting  snow,  of  which  there  was 
enough  round  about  us,  and  to  keep  up  our  stock 
of  fuel  and  communications  with  the  world  below, 
I retained  a muleteer  and  one  beast  to  go  back- 
wards and  forwards  between  our  camp  and  the 
nearest  hovel. 

All  the  rest  of  our  troop  now  left  us,  and  did  so- 
very  gladly ; for  although  we  had  succeeded  in 
establishing  our  camp  on  the  selected  spot,  it  had 
only  been  done  by  the  greatest  exertions  on  the 
part  of  my  people  and  their  beasts.  The  mules- 
were  forced  up  the  very  last  yard  that  they  could 
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go,  and  staggering  under  tbeir  burdens,  which 
were  scarcely  more  than  half  the  weight  they  were 
accustomed  to  carry,  stopped  repeatedly,  and  by 
their  tremblings  and  falling  on  their  knees,  and 
general  behaviour,  showed  that  they  had  been 
driven  to  the  very  verge  of  exhaustion.  When  v/e 
arrived  at  the  second  camp,  we  ourselves  were  in 
good  condition,  which  was  to  be  expected,  as  we 
had  ridden  up  the  entire  distance  from  Guaranda  ; 
but  within  an  hour  I found  myself  lying  on  my 
back,  along  with  both  the  Carrels,  placed  hors  de 
■■1,77}  hai,  and  incapable  of  making  the  least  exertion. 
We  knew  that  our  enemy  was  upon  us  at  last,  and 
that  we  were  experiencing  our  first  attack  of 
mountain  sickness.  We  were  feverish,  had  intense 
headaches,  and  were  unable  to  satisfy  our  desire 
for  air,  except  by  breathing  with  open  mouths. 
This  naturally  j>arched  the  throat,  and  produced 
a craving  for  drink,  which  we  Avere  unable 
to  satisfy,  partly  from  the  difficulty  of  obtaining 
it,  and  partly  from  the  difficulty  of  swalloAving  it, 
for  Avhen  we  got  enough,  Ave  Avere  unable  to  drink, 
Ave  could  only  sip  ; and  not  to  save  our  lives  could 
Ave  haA'e  taken  a quarter  of  a pint  at  a draught. 
Before  one-tenth  of  it  was  doAvn,  we  Avere  obliged 
to  stop  for  breath,  and  gasp  again,  until  our  throats 
\A'cre  as  dry  as  ever.  Besides  having  our  normal 
rate  of  breathing  largely  accelerated,  AA^e  found  it 
impossible  to  get  along  without  every  now  and 
then  giving  a spasmodic  gulp,  just  like  fishes  when 
taken  out  of  the  Avater.  Of  course  there  Avas  no 
desire  to  eat ; but  Ave  wished  to  smoke;  and  even 
our  pipes  almost  refused  to  burn,  for  they,  like 
ourselves,  wanted  more  oxygen.  This  condition 
of  affairs  lasted  all  night  and  all  the  next  day, 
and  I then  managed  to  pluck  up  spirit 
■enough  to  get  out  the  chlorate  of  potash, 
Avhich,  by  the  advice  of  Dr.  Marcet,  I had  brought 
in  case  of  need.  Chlorate  of  potash  was,  I believe, 
first  used  in  mountain  travel  by  Dr.  Henderson, 
in  the  Cara  range,  and  itAvas  subsequently  ordered 
by  Sir  Douglas  Forsyth  in  his  mission  to  Yarkand  in 
1S73-1.  'ilie  surgeon  to  the  expedition  states 
that  lie  distributed  little  bottles  of  it  amongst  the 
members  of  the  embassy,  and  says  that,  from  his 
own  exi)erieuce,  he  can  testify  to  its  value  in 
mitigating  tlie  distressing  symptoms  produced  by 
a continued  deprWation  of  the  natural  quantity  of 
oxygen  in  the  atmosidiere.  Before  my  departure. 
Dr.  IVIarcet  urg*  d me  to  experiment,  Avith  a view 
to  confirming  this  experience ; ten  grains  to  a 
Avine  glass  of  Avater  was  the  dose  recommended, 
to  b(!  r('peatcd  every  two  or  three  hours  if  neces- 
sary. 1 say  distinctly  that  I thought  it  AAms 
of  use,  though  it  must  bo  admitted  it  Avas  not  easy 
to  determine,  as  one  might  haA^e  recovered  just  as 
wf'll  Avithout  taking  any  at  all.  Anyhow,  after 
caking  it,  the  intensity  of  the  symptoms  diminished; 
there  were  fewer  gaspings,  and  in  time  a feeling  of 
relief.  T am  so  far  in  favour  of  its  use,  that  I 
should  always  carry  it  on  future  expeditions.  Louis 
Canx'l  also  submitted  himself  to  the  experiment, 
and  seemed  to  derive  benefit,  but  Jean  Antoine, 
the  elder  of  th(!  two,  sturdily  refused  to  take  any 
doctor's  stuff,  Avhich  he  regards  as  an  insult  to  in- 
t-lligc  ‘uee.  For  all  human  ills,  for  every  complaint, 
trom  dysentery  to  Avant  of  air,  there  was,  in  his 
opinion,  but  one  remedy,  and  that  was  wine ; 
most  efficacious  always  if  taken  hot,  more 
'’Specially  if  a little  spice  and  sugar  were 


added  to  it.  His  opinions  on  things  in  general 
Avere  often  very  original,  and  I learned  much 
AA-hilst  in  his  company^ ; amongst  other  things, 
that  for  the  cure  of  headache,  nothing  better 
can  be  mentioned  than  keeping  the  head  Avarm 
and  the  feet  cold,  I am  bound  to  say  he 
practised  what  he  preached,  and  I can  remember 
no  more  curious  sight  than  that  of  this  middle-aged 
man,  lying  nearly  obscured  under  a pile  of  ijonchos, 
Avith  his  head  bound  up  in  a Avonderful  arrange- 
ment of  handkerchiefs,  A^ainly  attemptiug  to  smoke 
a short  pipe,  Avhilst  gasping  like  an  asphyxiated 
codfish,  his  naked  feet  sticking  out  from  under- 
neath the  blankets,  Avhen  the  temperature  in  the 
tent  was  much  beloAV  the  freezing  point. 

It  seems  curious  to  relate  that  Mr.  Perrin  did 
not  appear  to  suffer  at  all,  and  except  for  him  Ave 
should  have  fared  somewhat  badly.  He  kcp)t  the 
fire  going— no  easy  task,  for  the  fire  apjpjeared 
to  suffer  from  AA^ant  of  oxygen  just  like  ourselves, 
and  it  required  such  incessant  bloAAung,  that  I shall 
consider  for  the  future  a pair  of  bellows  an  in- 
dispensable part  of  a mountaineer’s  equipment. 
Mr.  Perrin  behaved  on  Chimborazo  in  an  exemplary 
manner — he  melted  the  snow,  brought  us  drink, 
and  attended  to  our  wants  in  general ; it  goes, 
therefore,  somewhat  against  the  grain  to  say'  that 
he  was  in  very^  poor  health  in  consequence  of 
having  led  rather  a dissipated  life,  in  fact, 
he  was  so  far  debilitated  that  he  could  not 
walk  a quarter  of  a mile  on  a flat  road  Avithout 
desiring  to  sit  doAvn,  or  100  y'ards  on  a mountain 
side  without  being  obliged  to  rest.  Had  I been 
aware  of  his  previous  history,  he  certainly  should 
not  have  accompanied  us.  You  Avdll  naturally  in- 
quire—How  can  ymu  account  for  this  man, 
Avith  his  shattered  constitution,  who  also  Avas  no 
mountaineer,  being  unaffected,  Avhen  three  others, 
who  were  all  more  or  less  accustomed  to  high 
ascents,  Avere,  for  a time,  completely  incapable  ? 
The  explanation  appears  to  be  this.  Perrin  had 
been  for  a long  time  resident  in  Ecuador,  at 
heights  of  from  9,000  to  10,000  feet,  and  had 
several  times  passed  backwards  and  forAvards 
over  a height  of  over  14,000  feet.  The  mean 
elevation  at  which  he  had  resided  during  the 
last  10  years  A\'as,  in  all  probabihty,  much  higher 
than  the  mean  elevation  at  which  Ave  others  had 
lived,  and  it  Avould  probably  have  been  found,  had 
he  been  subjected  to  examination,  that  his  manner 
of  respiration,  and  even  his  organs,  had  become 
better  adapted  to  a pressure  of  18^  inches,  which 
was  the  height  of  the  mercurial  column  at  our 
second  camp. 

On  December  29th,  the  Carrels  were  somewhat 
better,  and  were  eager  to  be  off  exploring,  so  I 
sent  them  away  to  continue  the  ascent  of  the  ridge 
on  which  our  camp  was  placed.  I instructed  them 
not  to  go  to  any  great  height,  and  to  look  out  for 
another  and  higher  camping  place.  The  rock  of 
our  ridge  was  trap — I have  a sample  of  it  here 
— it  was  shattered  by  frost,  and  everyAvhere  in 
a state  of  ruin.  Just  above  our  tent,  it  was  easy 
enough  to  traverse  a stony^  waste,  mingled  with 
patches  of  sand.  Higher  up  it  became  precipitous, 
and,  at  about  17,000  feet,  it  was  necessary  to  climb 
a little.  Then  its  angle  diminished,  and  there 
Avere  large  snow  drifts  on  each  side ; still  higher, 
the  crest  of  the  ridge  was  composed  of  gravel, 
and  frozen  ice.  At  18,500  feet  the  ridge  came  to 
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an  end.  It  was  crossed  by  some  precipitous 
rocks,  and  after  passing  these,  you  entered  on 
the  snow  region  which  crowns  the  mountain  on 
all  sides.  On  the  east  of  this  ridge  we  had  rather 
a considerable  glacier,  which  was  fed,  if  not  entirely 
formed,  by  the  ice  which  fell  from  above,  and  at  its 
sides  there  were  sheer  clifls,  over  which  the  glacier 
which  caps  the  mountain  was  projected.  The 
slices  of  glacier  which  fell  from  these  cliffs  tumbled 
over  the  precipices  and  the  slopes  at  their  base  3,000 
feet  before  they  were  arrested  by  the  glacier 
beneath,  and  m the  course  of  falling  brought  away 
enormous  fi'agments.  The  glacier  was  laden  with 
smashed  ice  blocks  and  the  rocky  fragments  which 
it  brought  down,  and  we  accordingly  called  it  the 
glacier  de  debris.  These  cliffs,  and  those  which  face 
W.X.'SV.,  are  the  most  elevated  and  the  greatest 
of  Chimborazo,  and  they  were  quite  sheer  and 
inaccessible.  They  were  composed  of  a number  of 
well  marked  strata,  disposed  with  great  regularity, 
and  it  was  easy  to  identify  the  beds  from  which 
fragments  had  fallen  on  the  glacier  by  the 
colour  alone.  All  were  trap ; some  were  vitreous  ; 
others  stonj^,  and  they  presented  the  widest  variety 
of  colours,  from  a delicate  rose  to  a coarse  red, 
and  from  pale  grey  to  the  black  of  the  beds  of 
scoriae.  The  whole  of  the  rocks,  and  I collected 
some  30  varieties,  are  distinctl}’-  volcanic,  and  the 
doubts  which  still  seem  to  linger  on  this  matter 
are  now  finally  disposed  of.  The  very  highest 
rock  I obtained,  from  about  15,500  feet,  is  an 
absolute  cinder. 

The  Carrels  returned  soon  after  dusk,  both  ex- 
tremely exhausted  ; they  could  scarcely  keep  on  their 
legs,  and  threw  themselves  down  and  went  to  sleep 
without  eating  or  drinking.  Their  condition,  and  the 
report  I heard  next  day,  rendered  it  certain  that  our 
second  camp,  as  astarting  place,  was  not  placedhigh 
enough.  It  appeared  that  the  Carrels,  neglecting 
their  instructions,  had  been  towards  the  summit,  and 
reached  a height  of  only  about  19,500  feet.  They 
were  quite  unencumbered,  carrying  no  instruments, 
and  only  enough  food  for  their  own  use,  and  had 
no  traveller  to  look  after,  and  yet  came  back  quite 
exhausted.  It  was  obvious,  therefore,  we  should 
have  to  get  still  higher  up  before  we  could  make 
an  exploration  of  the  real  summit.  So  soon  as 
they  were  well  enough,  I sent  Louis  down  to  the 
camp  to  fetch  up  the  tent,  which  had  been  left 
there,  and  as  soon  as  it  arrived,  we  were  in  a 
position  to  go  forward  again.  On  the  following 
morning,  1 went  myself  up  the  ridge  to  look 
for  a higher  camping  place,  and  found  one 
on  the  eastern  side  on  some  broken  rocks,  at 
a height  of  17,400  feet.  By  this  time,  I was 
in  rather  better  condition  than  the  Carrels ; 
the  feverishness  had  disappeared,  and  my  blood 
had  resumed  its  normal  temperature.  The  gaspings 
had  nearly  ceased,  and  the  headache  had  gone. 
You  will  perhaps  wonder  how  I knew  I was 
feverish  ; for  in  regard  to  this  matter  one  is  often 
mistaken,  and  fever  is  supposed  when  it  does  not 
exist.  By  the  advice  of  the  distinguished  physician 
whose  name  has  been  already  mentioned.  Dr. 
Marcet,  I had  provided  myself  with  a registering 
clinical  thermometer,  for  the  purpose  of  taking  the 
blood  tempt  rature  at  great  elevations.  This  was 
duly  done,  and,  in  respect  of  this  matter,  nothing 
more  need  be  said  than  that  at  our  greatest  heights 
the  temperature  of  the  blood  was  just  as  it  is  at 


the  level  of  the  sea — higher  during  periods  of 
warmth,  and  lower  when  unusually  cold.  But 
still,  at  its  normal  height,  when  the  thermometer  is 
at  GO®  or  thereabouts,  it  did  not  appear  to  be  affected 
by  a low  atmospheric  pressure  at  all.  In  recom- 
mending me  to  take  this  little  instrument,  of  which 
I have  one  in  my  hand.  Dr.  Marcet  rendered  mo  a 
great  service,  and  amongst  all  the  devices  and  instru- 
ments which  have  been  pressed  upon  the  attention  of 
travellers  in  general,  of  late  years,  I know  nothing 
equal  to  it  in  importance.  By  constant  observation, 
I was  able  to  detect  the  earliest  advances  of  fever, 
and  by  taking  proper  steps  in  time,  was  able  to  get 
through  the  entire  journey  without  having  an 
attack  of  fever  worth  mentioning.  Its  expense 
is  trifling,  and  it  can  easily  be  carried  in 
the  waistcoat  pocket.  When  we  were  first  laid  on 
our  backs  by  mountain  sickness,  it  showed  that  my 
blood  temperature  amounted  to  100’4®,  but  by  the 
end  of  the  year  it  had  fallen  to  its  usual  height, 
viz.,  98®.  Still,  although  the  more  disagreeable 
symptoms  had  gone,  we  found  ourselves  remaining 
comparatively  lifeless  and  feeble,  with  a strong 
disposition  to  sit  down  when  we  ought  to  have 
been  moving.  There  was  plenty  just  about  this 
time  to  keep  us  moving.  First  the  muleteer,  who 
was  retained  to  keep  up  communication,  came  up 
and  reported  that  some  boxes  left  in  depot  at  the 
first  camp  had  been  broken  open  and  robbed.  This 
involved  going  down  to  make  an  inspection,  and 
dispatching  Perrin  to  Guaranda.  Then  we  found  a 
quantity  of  tinned-meat  had  gone  bad,  and  we 
had  a world  of  trouble  over  it.  I had  invested 
in  a quantity  of  ox- cheek,  and  one  tin  had 
been  placed  in  each  of  our  cases.  Upon  opening 
the  first  case,  I noticed  that  the  end  of  the  ox- 
cheek  tin  had  bulged,  and,  knowing  what  that  meant, 
I had  it  thrown  away  at  once.  One  after  another 
we  found  the  same  thing,  and  at  once,  on  opening 
another,  a most  vile  stench  rushed  out,  and  I 
found  the  ox-cheek  had  burst  its  bonds,  and  not 
only  became  putrid  itself,  but  had  corroded  and 
ruined  almost  the  whole  of  the  food  in  the  case. 
It  then  became  necessary  to  examine  seriatim 
each  case,  to  know  exactly  how  we  were  off  for 
food,  and  the  end  of  the  matter  was,  we  found 
ourselves  obliged  to  hurl  over  the  cliffs,  provisions 
that  had  cost  us,  in  round  numbers,  £100. 

It  would  be  merely  wasting  your  tiine  to  recount 
the  troubles  wo  had  in  the  wind,  hail,  snow,  and 
thunderstorms — which  we  had  night  and  day — 
from  which  wo  suffered  each  and  all.  The  snow 
fell  occasionally  as  much  as  six  inches  at  a time  ; 
it  was  always  fine  and  granular,  and  not  in  flakes. 
But  we  had  far  more  hail  than  snow,  and  it  fell 
continuously.  Thunderstorms  visited  us  with 
unvarying  regularity  every  day.  These  occur- 
rences delayed  our  progress,  and  it  took  three 
days  to  move  the  requisite  quantity  of  material  up 
to  the  third  camp.  At  length,  on  the  2nd 
January,  last  year,  having  passed  the  night  at 
our  highest  station,  leaving  communication  open 
in  our  rear,  I conceived  the  time  had  arrived  when 
we  might  prudently  make  for  the  summit,  and  on 
the  following  morning,  at  half-past  five,  the  Carrels 
and  I started,  andmounted  about  1,000  feet  without 
any  great  difficulty.  We  had  arrived  at  the  rocks 
I have  spoken  of  as  crossing  the  ridge  of  the  moun- 
tain. We  were  half  way  up  this  when  a furious 
and  intensely  cold  wind  arose,  and  we  found  our- 


358 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Maech  11,  1881 


Helves  compelled  to  abandon  all  the  things  we  were 
carrying,  and  to  fly  for  refuge  to  the  camp,  holding 
ourselves  in  readiness  to  start  the  next  morning. 
This  happened  to  be  very  fine  and  cloudless,  and 
profiting  by  the  steps  we  had  made  the  previous 
day,  we  mounted  by  a fair  road,  crossing  these 
rocks  and  getting  to  a height  of  about  18,400  feet  at 
eight  o’clock.  We  then  bore  away  to  the  left,  that 
is  to  say,  towards  the  west,  over  a snow-covered 
glacier,  and  ascended  spirally,  so  as  to  break  the 
ascent.  There  were  few  crevasses  ; the  snow  was 
in  good  order,  although  steps  had  to  be  cut 
in  it.  I noticed  that  our  steps  got  shorter  and 
shorter,  until  at  last  the  toe  of  one  foot 
touched  the  heel  of  the  previous  one.  At  10  a.m., 
at  a height  of  19,500  feet,  we  passed  the  highest 
rock,  which,  I have  already  said,  was  nothing  but  a 
volcanic  cinder.  For  some  distance  further  we 
continued  our  progress  at  a reasonable  rate,  having 
fine  weather  and  a good  deal  of  sunshine.  At  about 
11  a.m.,  we  fancied  we  saw  through  the  heavy 
clouds  which  covered  the  whole  country  to  the 
west,  and  shortly  afterwards,  being  then  nearly 
20,000  feet  high,  we  arrived  at  another  plateau 
near  the  top  of  the  mountain.  The  summits  now 
seemed  within  our  grasp  ; we  could  see  both,  one 
on  our  right,  and  another  a little  further  away  on 
our  left,  with  a hollow  plateau  about  one-third  of 
a mile  across  between  them.  We  remarked  that  in 
about  another  hour  we  could  get  to  the  top  of 
either,  and  not  knowing  which  of  the  two  was  the 
higher,  we  made  for  the  nearer,  but  at  this  point 
the  condition  of  affairs  completely  changed,  the 
sky  became  clouded  all  over,  wind  arose,  and  we 
entered  a large  tract  of  dust}’,  soft  snow,  which 
could  not  be  traversed  in  the  ordinary  way.  The 
leading  man  was  up  to  his  neck,  almost  out  of 
sight,  and  had  to  be  pulled  out  by  those  behind. 
Imagining  we  had  got  into  a labyrinth  of  crevasses, 
wo  turned  about  right  and  left  to  try  and  extricate 
ourselves  ; and  after  discovering  it  was  everywhere 
alik(j,  wo  found  the  only  possible  way  to  proceed 
was  to  flog  every  yard  of  it  down,  and  then  crawl 
over  it  on  all  fours,  and  even  then,  one  or  another 
wasfroqueutly  submerged,  and  almost  disappeared. 
Needless  to  say,  the  time  went  rapidly.  When  we 
had  been  at  this  sort  of  work  three  hours,  without 
having  accomplished  half  the  remaining  distance. 
I halted  the  men,  j)ointed  out  the  gravity  of  the 
situation,  and  asked  them  whether  they  preferred 
to  turn  or  go  on.  After  consulting  together,  Jean 
Antoine  said,  “ When  you  tell  us  to  turn  we  will  go 
back ; until  then  we  will  go  on.”  I said,  “ Go  on,” 
although  by  no  means  feeling  sureit  would  not  have 
]>ecn  best  to  say  “ Go  back.”  In  another  hour  and 
a half,  we  got  to  the  foot  of  the  southern  summit, 
and  as  the  angle  steepened,  the  snow  became  firmer 
again.  We  ai  rived  at  the  top  of  it  about  a quarter 
to  four  in  the  afternoon,  and  then  had  the  mortifi- 
cation of  finding  it  was  the  lower  of  the  two. 
Tliere  was  no  help  for  it,  we  had  to  descend  to  the 
jdateau,  resume  flogging  the  road,  and  floundering 
on,  to  make  for  the  highest  point.  There  again, 
when  wo  got  up  to  the  dome,  the  snow  was  reason- 
ably firm,  and  we  arrived  upon  it  at  last,  standing 
Tipright  like  tucii,  i7istcad  of  grovelling,  as  we  had 
been  during  the  last  five  hours,  like  beasts  of  the 
field.  The  wind  was  blowing  at  the  rate  of  about 
50  miles  an  hour  from  the  north-east.  We  were 
getting  wretched  and  hungry,  without  having 


the  means  to  satisfy  ourselves.  With  great 
trouble,  a mercurial  barometer  was  set  up,  one 
man  grasx^ed  the  tripod,  another  attempted 
to  give  it  shelter  by  a poncho  from  the 
wind,  and  I,  myself,  lay  on  my  stomach  in 
the  snow  watching  the  descent  of  the  mercui’y. 

It  fell  until  it  was  14T,  at  a temperature 
of  14®  Fabr.,  which,  when  compared  with  an 
observation  made  on  the  same  day  at  Guayaquil,, 
gives  for  the  height  of  Chimborazo  20,540  feet. 

By  the  time  the  bdi-ometer  was  in  its  case  again, 
it  was  20  minutes  past  5 o’clock,  and  there  wa.'j 
scarcely  an  hour  and  a quarter  of  daylight  remain- 
ing. We  fled  across  the  iflateau  at  the  highest 
possible  rate.  There  is,  as  you  are  aware,  a great 
difference  between  descending  and  ascending  soft 
snow,  and  as  we  had  a huge  trough  or  groove 
already  made,  we  moved  down  it  with  com- 
parative facility.  Still,  it  took  nearly  an  hour 
to  extricate  ourselves  from  that  jdateau ; we 
then  ran,  for  our  lives,  for  our  arrival  at  the 
camp  that  night  depended  on  our  being  able  to 
cross  those  rocks  before  darkness  fairly  set  in. 

We  just  succeeded  in  arriving  at  them  in  time, 
although  it  became  pitch  dark  before  we  crossed 
them ; then  we  saw  our  camp  fire,  and  heard  the 
disconsolate  shouts  of  Perrin,  who  was  left  behind, 
as  we  came  hurrying  down,  and  we  arrived  there 
soon  after  9 p.m.,  having  been  out  nearly  16  hours, 
on  foot  the  whole  time. 

The  hurried  way  in  which  we  left  the  summit,, 
made  me  desirous  of  ascending  again,  but  I found 
that  Louis  Carrel  was  hors  de  combat,  from  having  i 
his  foot  frost-bitten.  As  soon  as  it  could  be  done,  j 
he  was  sent  down  to  the  nearest  place  where 
he  could  receive  attention,  and  I remained 
myself  up  two  days  longer  at  the  second 
camp.  On  the  12th  of  January  I rejoined  them, 
and  we  then  moved  by  easy  stages  down  to  the 
Machachi.  We  waited  there  for  nearly  four  weeks 
before  he  could  take  the  field  a?ain.  The  poor  man 
suffered  very  severely,  but  it  is  due  to  you  to  say  that 
it  was  through  his  own  fault.  On  leaving  the  tent  for 
the  ascent,  I remarked  he  was  not  wearing  gaiters, 
but  he  said  he  was  accustomed  to  go  without. 

J ean  Antoine  used  gaiters  of  the  usual  type,  and  I 
used  a pair  which,  from  having  the  leather  con- 
tinued all  round,  are  well  nigh  impervious  to 
water.  In  wading  through  the  snow  of  the 
summit  it  was  wet  as  well  as  soft,  and  Louis 
Carrel  got  his  feet  badly  wetted,  and  after- 
wards they  froze,  whereas  Jean  Antoine  and  I 
returned  to  the  camp  quite  untouched. 

My  residence  on  Chimborazo  thus  extended  over 
17  days;  one  night  was  passed  at  a height  of 
13,400  feet,  ten  at  a height  of  16,500  feet,  six  at 
17,300  feet.  During  this  time,  besides  the  ascent 
to  the  summit,  I also  went  three  times  as  high  as 
18,300.  When  we  quitted  the  mountain,  all  trace 
of  mountain  sickness  had  disappeared,  nor  did  it 
touch  us  again  until  we  arrived  at  the  summit  of 
Cotopaxi. 

This  is  a convenient  point,  before  passing  on 
to  Cotopaxi,  to  say  a few  words  respecting  the 
country  and  the  people  of  the  country,  their 
manners  and  customs.  The  road  to  Quito,  I have 
already  said,  goes  over  the  southern  side  of 
Chimborazo.  It  then  passes  around  the  eastern 
side  of  Chimborazo,  and  then  goes  further 
down  to  Arenal,  and  so  to  Quito.  As  far  as 
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the  house,  called  Chuguipoquio,  is  for  the  most 
part  only  a rough  mountain  track,  but  here  again 
you  come  to  a made  road,  which  continues  without 
intermission  to  Quito.  This  is  the  only  made 
road  in  the  whole  interior,  and  it  is  a busy  one, 
with  plenty  of  life  passing  along  it.  In  December, 
1879,  I reckon  we  met  or  passed  not  less  than 
1,300  beasts,  and  500  persons  every  day.  A newly- 
arrived  European  is  somewhat  astonished,  that 
with  this  large  traffic,  the  track  should  be  left  in 
such  a villainous  condition,  but  after  having  been 
over  the  other  so-called  roads  in  the  interior,  his 
surprise  disappears,  and  he  begins  to  regard  the 
Quito  track  as  something  very  superior  indeed.  I 
am  bound  to  say  I did  not  on  any  part  of  it 
see  mud  more  than  two  feet  deep,  whereas 
in  other  roads  we  had  mud  three  and  four 
feet  deep.  Even  this  is  considered  a very 
small  amount,  and  an  old  resident  in  Ecuador 
once  rebuked  me  for  calling  a road  bad  in 
which  our  beasts  had  sunk  half  wayup  their  flanks. 
On  asking  him  what  he  called  a bad  road,  he  said : 
— “ A road  is  bad  in  which  the  beasts  tumble 
into  mud  holes  and  vanish  quite  out  of  sight.” 
On  the  Quito  road  you  meet  with  a great 
diversity  of  character.  A large  portion  of  the 
population,  probably  one  half,  is  composed  of  pure 
Indians,  who  were  found  by  the  first  Spanish  con- 
querors. The  remainder  of  the  population  consists 
of  people  of  a mixed  race.  It  is  universally  ad- 
mitted that  their  are  very  many  Indians  of  perfectly 
pure  descent,  whose  families  have  never  been 
tainted  by  alliance  with  whites,  but  it  does  not 
appear  to  be  possible  to  And  a single  Spanish  or 
other  European  family  which  has  not  contracted 
alliances  with  the  Indians.  We  had  many  deal- 
ings wdth  the  Indians,  and  found  them  on  the 
whole  to  be  honest,  truthful,  and  well-disposed. 
They  are  certainly,  for  the  most  part,  hardy, 
industrious,  and  tolerably  intelligent.  They  are 
also  sober.  We  saw  extremely  little  drunken- 
ness amongst  them,  except  in  the  Province 
to  the  north  of  Quito,  where  they  are  very 
numerous  and  prosperous.  The  small  number  of 
intoxicated  persons  seen  throughout  Ecuador  is 
remarkable,  and  I was  inclined  to  regard  the 
whites  as  a very  sober  race,  until  I learned  that  it 
was  the  habit  of  the  country  when  any  one  wished 
to  g et  drunk,  to  go  to  bed  and  get  quietly  drunk  in  bed . 
This  is  a very  interesting  custom,  and  it  might  be 
advantageous  to  introduce  it  amongst  ourselves, 
until  drunkenness  is  abolished  altogether.  The 
greater  part  of  the  persons  mentioned  on  the  road, 
are  naturally  those  concerned  in  the  traffic  between 
Guayaquil  and  Quito  and  other  towns  in  the  in- 
terior. Travelling  for  the  sake  of  seeing  the  country 
is  of  course  unknown ; but  occasionally  you  meet 
wuth  some  one  a little  out  of  the  common,  who  is 
travelling  to  pay  a visit  to  some  neighbouring 
farm  ; and  such  a person  is  generally  worthy  of 
inspection.  If  he  is  got  up  correctly,  he  will  be 
wearing  his  so-called  Panama  hat,  a straw  hat 
which  will  roll  up,  and  costs  any  sum  from  about 
10s.  to  £10,  To  take  care  of  this  precious 
article,  he  puts  on  a w'hite  outer  casing,  and  as 
this  would  get  spoilt  by  the  rain,  he  puts  an  oil- 
skin cover  on  the  top  of  that,  so  that  he  has  three 
hats  on,  one  over  the  other.  To  protect  his 
eyes,  he  ought  to  be  w’oaiing  a pair  of  blue  goggles, 
which  are  sold  in  Birmingham  at  half-a-crown  a 


dozen,  and,  in  Quito,  at  half-a-crown  a-piece. 
Outside  he  will  probably  have  on  a poncho  of 
superior  quality  such  as  this,  and  underneath  it  a 
coarser  one.  What  he  may  wear  in  the  guise  of 
trousers  I cannot  say,  because  they  are  covered 
with  buskins  made  of  the  skin  of  some  wild  animal. 
His  feet  are  very  nearly  invisible,  and  if  you  see 
them,  you  will  most  likely  notice  his  toes  peeping 
through  his  shoes,  but,  for  the  d eficiency  thereabouts . 
he  makes  up  in  the  heel  by  his  spurs.  Here  is  a 
specimen  of  these  articles,  but  this  is  considered  a 
moderate  thing  in  spurs  ; I can  assure  you  many 
are  worn  more  than  double  the  size.  Altogether 
he  is  what  we  should  call  a regular  guy.  But 
we  have  not  yet  done  with  him.  If  he  is 
properly  turned  out,  he  carries  at  his  button- 
hole a drinking  cup,  which  may  be  carved  and 
silver  mounted ; at  his  side  a tremendous  chop- 
ping knife,  which  is  used  either  for  cutting  away 
branches  or  as  a tooth-pick.  If  he  is  a person  of 
great  distinction,  he  will  be  strong  in  his  whip, 
which  will  have  a wrought -iron  handle,  as  it  is 
found  that  one  of  that  description  does  not  break 
so  readily  on  the  heads  of  mules  as  wooden  ones. 
He  will  also  carry  a guitar  at  his  saddle. 
Such  a person,  according  to  the  phrase  of 
the  country,  is  a great  cavalier,  and  if  only 
decently  mounted,  he  may  aspire  to  marry  any 
woman  in  the  land.  It  is  needless  to  say  that,  in 
roads  in  the  state  I have  described,  there  are  many 
accidents  to  baggage  animals  ; beasts  get  stuck, 
their  loads  are  thrown  off,  and  sometimes 
abandoned,  but  what  causes,  I believe,  far  more 
loss,  is  the  pilfering  which  takes  place,  and  which 
it  is  almost  impossible  to  prevent.  I have  been 
offered  bottles  of  brandy  by  persons  on  the  road, 
who,  I am  quite  certain,  could  not  have  come 
honestly  by  them,  and  I have  seen  wine  cases  taken 
off  a mule,  taken  indoors,  opened,  a bottle  or  so 
taken  out,  the  case  fastened  up  again,  and  loaded. 
To  illustrate  this  I may  tell  you  a case  which  was 
related  to  me  on  a visit  to  a fraternity  of  Jesuits. 
One  of  them  said  to  me,  “ Sefior,  you  know  that  the 
wine  of  this  country  is  both  dear  and  bad,  and  we 
thought  that  if  we  imported  it  ourselves,  direct 
from  France,  we  might  get  a pure  wine  at  a 
moderate  price  ; and  so  we  ordered,  as  an  experi- 
ment, a cask  from  a French  house,  but  it  cost  us 
very  dear.  When  it  arrived,  we  were  glad  to  And 
that  it  was  full,  and  that  it  did  not  leak;  but  I 
am  sorry — oh,  I am  sorry  to  tell  you,  that 
when  we  opened  it,  we  found  that  it  was  full 
of  very  dirty  water.”  These  accidents,  and  the 
weight  of  the  heavy  duties  which  are  imposed 
are,  no  doubt,  the  main  cause  of  the  high  price  of 
foreign  goods  at  Quito,  and  in  the  interior  generally. 
An  ordinary  quart  bottle  of  “Bass”  costs  4s.,  and  a 
pound  of  English  salt,  3s.  4d.,  while  a common  iron 
bedstead,  that  would  be  dear  in  London  at  50s.,  I 
have  seen  marked  at  £9.  Accidents  notwithstand- 
ing, these  prices  appear  to  leave  a good  margin  for 
profit,  and  an  enterprising  man  could  probably 
make  100  per  cent,  on  his  transactions.  You 
must  remember,  however,  to  take  into  account 
an  unknown  quantity  of  earthquakes  and 
revolutions.  You  may  be  a rich  man  one 
day,  and  a bankrupt  the  next.  Trade  in  these 
regions  may  be  said  to  possess  all  the  excitement 
of  gambling  without  its  immorality  ; but  it  does  not 
appear  to  be  very  fascinating  to  the  English,  for, 
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at  the  time  of  my  visit,  I found  only  two  of  my 
countrymen  in  Quito.  In  touching  on  morals,  ! 
I tread  on  delicate  gi*ound,  because  what  the 
Ecuadorians  consider  moral,  we  should  term  im- 
moral. I shall,  however,  relate  one  instance,  which 
conveys  a vivid  idea  of  the  manners  and  customs 
of  the  countiy.  Some  years  ago,  the  late  Arch- 
bishop of  Quito,  who  was  a much  respected  man, 
move<l  to  indignation  by  the  immorality  of  some  | 
of  his  flock,  tendered  a reproof  ; but  some  sons  of 
Belial,  in  revenge,  stole  into  the  vestry  on  the 
occasion  of  an  important  church  festival,  and  put 
strychnine  into  the  sacramental  wine.  The  Arch- 
bishop partook  of  it,  and  fell  dead  before  his 
people.  This  incident  created  so  great  a sensa- 
tion, that  the  authorities  forgot  to  punish  the 
itssassins,  who  are  still  at  large,  and — perhaps, 
to  ]>revent  a repetition  of  such  things  in  future — 
they  suppressed  the  Archbishopric,  and  seized 
a great  part  of  the  revenue.  You  have  here 
developed  in  this  single  instance  a gross,  im- 
moral, and  atrocious  crime  which  is  left  un- 
punished, and  a flagrant  disregard  of  vested  rights. 
As  this  is  the  description  of  the  people  them- 
selves throughout  Ecuador,  you  will  see  good 
reason  for  the  non-interference  of  a strangers  in  their 
politics.  I studiously  avoided  meddling  with  their 
concerns  ; still  it  was  not  possible  to  be  any  length 
of  time  in  the  country  without  hearing  a good 
deal  about  its  domestic  affairs,  and  in  some 
respects  these  are  both  interesting  and  edifying. 
The  ^ Parliament,  or  House  of  Assembly,  it 
is  said,  comes  together  only  on  rare  occasions, 
and  when  it  meets  it  manages  to  do  with- 
out all-night  sittings,  and  its  members  obey 
the  ruling  of  their  President,  and  vote  exactly  as 
they  arc  wanted.  It  might  be  worth  while  for  her 
Majesty’s  Government  for  the  time  being  to 
send  a special  commissioner  to  Ecuador,  to 
learn  how  this  desirable  state  of  affairs  can 
be  arrived  at.  Then  with  respect  to  finances, 
they  manage  extremely  well.  There  is  no  aug- 
nu'Titation  of  the  public  debt,  for  the  simple  reason 
that  no  foreign  country  will  lend  them  money, 
and  the  inhabitants  are  far  too  wise  to  lend  it 
to  each  other.  This  universal  distrust  arises 
from  the  undeviating  habit  of  repudiating  con- 
tracts. Yo  bargain  over  seems  terminated,  and 
in  i(!.sj)0(;t  of  this  luattcr,  one  of  the  most  respect- 
ahle  and  honourable  of  foreigners  in  Quito  told 
me  that  ho  never  considered  a transaction 
comj)lcted  until  ho  had  given  his  customer  a 
wl  ipi)ing.  The  marks  of  the  whip,  it  seems, 
answ(!r  the  j)lace  of  a receipt  stamp.  The  Ecua- 
doiians  are,  as  I have  said,  a very  interesting 
jHople,  and  there  is  much  that  is  curious  and 
amu.'.ing  in  their  manners  and  customs,  but  it  is 
most  ]tleasant  to  .study  those  at  a distance. 

In  ]>a.ssing  lro)n  Chimborazo  to  Cotopaxi,  we  go 
from  an  extinct  volcano  to  an  active  one,  and  to 
om^  of  most  terrible  volcanoes  in  the  world. 
It  is  ,‘'ifuat(!d,  roughly,  north-east  from  Chimbo- 
razo, at  a.  distance  of  Go  miles.  From  Quito,  it 
lx  ars  south-east  about  33  miles.  Three  years  ago, 
during  tlm  last  great  eruption,  ashes  from  it  fell  in 
Quito  to  sneli  an  extent,  that  it  was  pitch  dark  at 
mid-duy,  and  ])ersonsin  the  streets  in  front  of  their 
houses  could  not  tell  where  they  where.  On  this 
occasion,  too,  there  was  a great  manifestation  of 
flamcB,  which  rose  to  an  enormous  height;  the' 


larva  rapidly  liquified,  and  poured  down  in  vast 
! torrents,  which  caused  rivers  six  miles  distant  to 
rise  60  feet  above  their  ordinary  height,  and  in  one 
instance,  I was  informed,  it  carried  away  a bridge 
100  feet  above  the  stream  in  the  village  of  Antisana, 
where  a cotton  factory  was  established  some 
25  miles  from  the  mountain ; the  whole  place 
was  razed,  and  the  heavy  machinery  was  car- 
I ried  30  miles  down  the  river.  All  round  the 
mountain  the  natives  have  stories  of  the  tre- 
mendous ravages  which  occasionally  occur.  The 
general  ojDinion  seems  to  be,  that  the  periods  of 
greatest  activity  are  always  preceded  by  ijeriode- 
of  repose.  In  fact,  it  is  said  of  the  mountain,  as 
it  is  of  children,  when  it  is  quiet  it  is  sure  to  be 
in  mischief.  During  my  enforced  stay,  through 
illness  last  March,  I was  in  the  immediate 
neighbourhood  of  this  mountain,  and  had 
abundant  opportunities  of  studying  its  be- 
haviour. It  was  unusually  tranquil,  and  al- 
though fretting  and  fuming,  and  giving  occasional 
growls,  conducted  itself  on  the  whole  in  a quiets 
well-behaved  manner.  I several  times  remaiked 
that  during  the  night  much  less  smoke  or  vapour 
came  away  from  the  crater  than  during  the  day,  and 
this  led  me  to  conclude  that  if  we  could  pass  a n ight 
on  the  summit,  we  should  be  able  to  see  to  the 
bottom  of  the  crater,  a sight  no  one  had  hitherto 
enjoyed.  So  far  as  one  could  judge  by  examina- 
tion with  the  telescope,  it  did  not  appear  that  we 
should  be  able  to  find  a reasonably  protected  place 
on  the  all  but  naked  final  cone ; so,  in  addition  to  the 
troubles  which  were  likely  to  occur  from  living  at 
a great  altitude,  we  had  the  chance  of  being' 
blown  up  by  the  mountain,  or  being  blown  away 
by  the  wind. 

All  our  arrangements  were  carefully  matured;, 
and  we  started  for  Pichincha,  passing  at  first 
through  a small  hamlet,  then  turning  south, 
and  then  up  a ridge  of  the  mountain,  which 
descends  towards  the  west,  and  encamped  at  a 
height  of  about  15,000  ft.  As  the  transport  of 
our  camp  equipage,  all  through,  was  beyond  the 
power  of  the  Carrels,  I called  for  volunteers  from 
amongst  the  natives,  and  those  who  came  we  now 
proceeded  to  dress  up  in  accordance  with  our  own 
views  of  propriety.  The  native  dress  is  as  un- 
suited  to  mountaineering  as  it  can  well  be  ; com- 
mencing with  a straw  hat,  which  always  blows 
away;  then  a long  poncho,  a variety  of  blanket, 
with  a slit  in  the  middle,  through  which  the  head 
is  passed,  and  this  is  sure  to  fly  up  in  your  face  at  a 
critical  moment ; then  rough  shoes,  which,  although 
not  unsuited  to  ordinary  use,  are  totally  inadequate 
to  snow  or  rock-work.  The  rest  of  their  attire  is 
of  the  most  flimsy  description.  I am  speaking 
now,  of  course,  of  the  inhabitants  of  the  interior, 
living  at  a height  of  8,000  or  10,000  feet,  at  which 
there  is  an  almost  invariable  temperature  of  50  or 
60  degrees.  In  the  lower  country  rnuch  less  dress 
is  worn,  and  they  seem  to  have  attained,  in  some 
cases,  the  perfection  of  simplicity.  I hold  in  my 
hand  the  entire  dress  of  a native  of  St.  Miguel-del- 
Colorado.  This  is  a fit  dress  either  for  a garden 
party  or  an  evening  assembly,  and  as  there 
appears  to  be  some  connection  between  unscanti- 
ness of  attire  and  perfect  bliss,  you  may  fancy 
yourself  when  there,  if  not  in  Paradise,  at  least 
not  far  from  the  Garden  of  Eden. 

' On  the  16th  we  sent  up  the  first  instalment  of 
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our  stores  to  the  final  cone.  The  weather  was  veiy 
bad,  with  a varying  temperature,  and  I did  not 
go  up  till  the  18th.  The  view  from  our  camp 
extended  over  a large  expanse  of  country, 
cut  up  by  cracks  and  fissures,  in  every  direc- 
tion covered  with  cinders  and  blocks  of  larva. 
It  seemed  curious  that  although  the  cone,  for  at 
least  six  or  seven  miles  in  all  directions,  was 
covered  with  lumps  of  scoriae,  which,  from  the 
manner  in  which  it  was  dotted  about,  appeared  to 
be  ejected  from  the  crater,  I could  not  learn  that 
an  ebullition  of  any  considerable  volume  had  ever 
been  witnessed  on  the  part  of  the  natives.  Some 
ladiculed  the  idea  that  they  had  ever  been  thrown 
out : yet  in  respect  of  fire,  water,  and  ashes,  every- 
one had  something  to  say.  They  generally  agreed 
in  stating  that  flames  Avere  frequently  seen  to  rise 
above  the  rim  of  the  crater,  and  that  even  when 
the  larva  is  not  flowing,  and  ashes  are  not  being 
ejected. 

On  the  morning  of  the  18th,  we  started  before 
daybreak,  and  at  half-past  six  arrived  at  the  edge 
of  the  crater.  We  had  so  far  improved  in  con- 
dition, that  when  betAveen  18,000  and  19,000  feet, 
A\"e  made  360  steps  Avithout  stopping,  and  only 
halted  then  because  our  men  Avere  tired.  The 
ascent  cannot  be  said  to  present  any  difificulties ; 
we  passed  almost  the  Avholc  Avay  over  snoAv  up  to 
the  final  cone,  and  then  OA*er  ash  mixed  Avith  ice. 
This  final  cone  is  the  steepest  part  of  the  ascent, 
and  on  our  side  presented  an  almost  continuous 
angle  of  36  degrees. 

We  advanced,  and  from  a few  feet  of  the  edge 
itself,  wo  had  to  peer  into  the  iinknown.  A vj^t 
quantity  of  smoke  and  \-apour  Avas  boiling  up, 
and  Aye  only  saAv  at  interA^als  a portion  of  the 
oj^posite  side,  the  bottom  being  iiiAusible.  We  then 
returned  to  make  a place  for  the  tent,  Avith  the 
assistance  of  the  natives.  When  this  Avas  done,  Ave 
sent  them  back  to  the  first  camp,  and  the  Carrels 
and  I remained  alone.  The  camp  Avas  necessarily 
establi>hed  on  the  outside  of  the  final  cone,  Avhich,  at 
this  time,  Avas  entiiely  composed  of  ash.  This  Avas 
veryAvarm  to  the  touch,  and  so  loose  as  to  render  it  a 
matter  of  minh  trouble  to  fix  the  tent  ropes, 
and  a high  Avind  springing  up,  we  carried  out 
f.mr  additional  ropes,  and  attached  them  to  the 
largest  stones  aat-  could  find,  and  bury  in  the  ashes. 
We  then  rigg‘_d  up  a rope,  as  a sort  of  hand-rail, 
from  the  tent  immediately  to  the  edge  of  the  crater,' 
from  Avhich  it  Avas  distant  about  250  ft.  We  had 
scarcely  comjdeted  the  operation,  Avhen  a violent 
storm  arose,  Avhich  threatened  to  carry  our  Avhole 
establishment  aAvay.  The  poles  of  the  tent  quivered, 
the  ropf  s dragged,  and  it  AA^as  a question  whether 
the  tf>nt  Avoiild  Aveatber  the  squall.  But  the  storm 
passed  away  as  suddendy  as  it  arose,  and  for  the 
rest  of  our  stay  Ave  Avere  not  much  troubled  by  the 
Avind.  AV  hile  this  Avas  going  on,  Ave  had  another 
cauH;  for  alarm.  A great  smell  of  india-rubber 
comriienced  to  arise  ; and  putting  my  hand 
to  the  floor  of  the  tent,  I found  it  was  on 
the  point  of  melting  ; and  placing  a maximum 
thermometer  on  the  floor  it  rose  to  110°.  As  my 
feet  did  not  feel  at  all  Avarm,  I tried  in  another 
place,  and  found  on  the  other  side  of  the  tent  it 
was  5't°,  and  in  the  middle  72°,  Avhilst  outside  it 
was  intensely  cold,  and  in  the  night  a minimum  of 
13-  was  shown  in  the  temperature. 

At  intervals  of  about  half-an-hour  the  crater 


regularly  blew  off  steam  ; no  stones  Avere  observed. 
The  steam  appeared  to  be  very  pure  ; it  rose  in  a 
jet  of  great  violence  from  the  bottom  of  the  crater, 
and  boiled  over  the  edge,  continually  enveloping  us. 
The  noise  made  on  these  occasions  resembled  that 
which  we  hear  when  a large  steamer  is  bloAv- 
ing  oft'  steam.  We  sustained  scarcely  any 
inconvenience  from  it,  and  this  was  the  more 
remarkable  since  we  had  been  well  nigh  stifled 
Avith  sulphurous  vapour  about  1,500  feet  from  the- 
edge  of  the  crater  when  coming  up.  When  night 
had  fairly  set  in,  we  Avent  up  to  vieAV  the  interior, 
and  saAv  the  whole  of  its  vast  proportion  for  the- 
first  time.  By  measurements  made  on  the  follow- 
ing morning  I find  that  the  rim  has  a diameter 
from  north  to  south  of  200  feet,  and  from  east  to- 
AA^est  about  of  1 , 500.  The  rim  is  irregular,  some  points 
being  considerably  higher  than  others.  The  rock 
is  trap  ; in  the  interior  the  walls  descend  to  the 
bottom  in  a series  of  steps,  and  a precipitous- 
slope  of  about  a thousand  feet.  At  the  bottom 
there  was  a nearly  circular  spot  of  glowing 
fire,  24  feet  in  diameter.  In  looking  at  this,  it 
Avas  impossible  to  say  Avhether  liquid  lava  filled 
the  pipe  up  to  its  orifice  or  not.  Flames  Avere- 
flickering  and  travelling  about  in  all  directions, 
so  that  what  was  underneath  them  appeared 
more  like  incandescent  than  molten  matter.  The 
heat  at  the  bottom  of  the  crater  was  evidently 
intense,  and  far  up  its  sides,  in  every  direction, 
gloAving  fissures,  from  Avhich  flickering  flames  Avere 
also  coming,  showed  that  laA^a  was  red-hot  below 
the  surface,  Avhile  columns  of  steam  or  smoke 
rising  from  hidden  orifices,  heightened  the- 
effect.  It  is  impossible  to  conceive  a more 
dramatic  spectacle  than  this  vast  theatre  re- 
presented, illuminated  beloAv  by  the  subterranean 
fires,  and  above  by  a brilliant  moon,  whilst  every 
noAv  and  then  these  outbursts  of  steam  occcurred, 
rushing  upwards  with  the  foi’ce  of  a hiirricane,  and 
scattering  all  around  fragments  of  fused  rock. 
Then — although  I had  said  the  steam  a^jpeared  to 
be  pure — Ave  found  in  the  morning  the  tent  was 
black  Avith  ash  Avhich  had  been  ejected.  Had  Ave 
remained  on  the  summit  only  a short  thne  this- 
Avould  not  have  been  noticed.  The  fragments 
Avere  found,  on  microscopical  examination,  to  be 
particles  of  fused  rock,  and  they  are,  I think,  torn 
off  by  the  violence  of  the  steam  blasts.  This 
AAull  be  found  to  be  of  interest  in  connection 
Avith  AA'hat  you  will  hear  subsequently.  I attri- 
bute these  outbursts  to  the  infiltration  of  the 
snoAv  and  hail  which  falls  on  the  final  cone.. 

It  is  almost  immediately  liquified,  and  descends- 
into  the  bowels  of  the  mountain.  We  noticed 
Avhile  on  the  mountain,  that  the  whole  upper 
part  of  the  cave  was  Avhite  with  snow  or- 
hail,  and  yet  in  the  course  of  an  hour  or  two  it 
Avould  entirely  disappear  and  descend  into  the- 
mountain.  On  one  occasion,  Avhile  on  the  summit, 
it  hailed  so  violently  as  to  cover  us  Avith  an  inch 
of  ice,  and  yet  in  half-an-hour  this  entirely  dis- 
appeared. 

The  height  of  Cotopaxi  is  19,600  ft.  Our  camp 
Avas  placed  about  130  ft.  below  the  loftiest  point, 
and  was  the  most  elevated  position  at  which  any 
of  us  had  ever  lived.  We  remained  there  26  con- 
secutive hours,  feeling  slightly  at  first  the  effects 
of  the  low  pressure,  having  the  same  symptoms  as 
we  noticed  on  Chimborazo  ; and  Ave  used  chlorate 
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of  potash,  and  remarked  its  good  effects.  All  the 
signs  of  mountain  sickness  had  passed  away  before 
we  commenced  the  descent,  and  they  did  not  recur 
again  during  the  journey.  Nearly  five  months 
later,  we  found  ourselves  again  on  Chimborazo. 
I'  desired  to  make  a second  ascent  for  several 
reasons,  but  principally  because  our  stay  on  the 
summit,  on  the  first  occasion,  was  too  brief  to 
oormit  us  to  accomplish  our  work.  Besides, 
the  observations  of  the  barometer  were  some- 
what hurried,  and  I did  not  feel  sure  that  the 
sdeduccd  heat  established  a good  determination. 
If,  however,  a second  reading  should  accord 
with  the  first,  it  would,  besides  confirming  it, 
establish  confidence  in  respect  of  observations 
made  in  the  meanwhile  on  other  mountains. 
We  were  too  much  laden  on  the  first  occasion, 
but  now  we  had  trained  two  natives  into  res- 
pectable mountaineers  in  order  that  they  might 
support  us.  After  ascending  a peak,  we  crossed  a 
depression  between  two  mountains,  and  encamped 
in  a charming  spot,  surrounded  by  butterflies 
and  humming-birds.  Next  day  we  mounted  up 
to  camp  five,  which  was  almost  15,000  feet  above 
the  others.  My  time  had  nearly  expired,  and  we 
were  delighted  by  a stroke  of  great  good  fortune. 
Next  morning  was  clear  and  even  cloudless,  and 
we  saw  long  before  dawn  our  old  friend  Cotopaxi 
in  the  far  distance,  and  remarked  how  tranquil  it 
looked — not  a sign  of  smoke  was  rising  from  the 
great  volcano.  We  went  on  foot,  and  before 
daylight,  soon  commenced  to  ascend  the  ridge 
which  leads  continuously  towards  the  second 
summit.  I was  in  the  rear,  stopping  to 
heat  my  numbed  hands,  and  looking  towards 
Cotopaxi,  when  all  at  once  I saw  a column  of 
smoke  commence  to  rise  from  the  crater.  It  went 
uj)  straight  into  the  air,  rapidly  curling  with  such 
velocity  that  within  a minute  it  had  risen  20,000 
feet  above  the  crater.  It  was  caught  by  an  easterly 
wind,  and  borne  20  miles  towards  the  east,  at  right 
.anglc=?,  towards  its  former  course  ; it  then  turned, 
and  a northerly  wind  carried  it  towards  our  posi- 
tion. As  the  cloud  came  nearer  and  nearer  to  us, 
it  ai)T)earcd  to  rise  higher  and  higher  in  the  sky, 
and  about  twelve,  at  noon,  it  got  overhead,  and 
shut  out  the  sun.  But  before  this  happened, 
wo  witnessed  the  most  extraordinary  and  start- 
ling efl’ects  in  the  atmosphere  between  us 
ami  the  volcano — a thick  cloud,  sometimes 
like  shining  brass,  then  turned  to  tarnished 
copper,  or  the  most  extraordinary  green,  produc- 
ing a feeling  of  intense  astonishment,  which  could 
not  be  l)anishcd.  In  the  curled  openings  in  the 
clouds  that  arose  after  the  commencement  of  the 
'“ruption,  I still  saw  a majestic  column  of  ash 
])ouring  out,  and  rising  to  an  immense  height  in 
the  air,  blacker  than  the  deepest  ink.  As  we  were 
^'iigagcd  in  the  ascent  of  Chimborazo,  and  had  many 
other  things  to  occupy  our  attention,  we  did  not 
appreciate  at  first  the  magnitude  of  the  eruption, 
but  when  we  got  on  the  summit,  and  found  the 
asli  beginning  to  fall  to  such  an  extent  that  the 
snow  looked  Jike  a ploughed  field,  we  perceived 
something  out  of  the  common  was  happening. 

e arrived  on  the  summit  at  20  minutes  past  1 
on  this  occasion,  and  had  the  satisfaction  of  find- 
ing the  end  of  a flag  staff,  which  had  been  put 
up  on  the  first  occasion,  still  appearing  above  the 
sno  w . You  will  readily  believe  that  I referred  to  the 


barometer  with  no  little  eagerness,  and  this  time  it 
read  14*28  in  an  air  temperature  of  lo^Fahr., 
which  gave  for  the  height  of  Chimborazo, 
20,489  feet,  or  56  feet  less  than  on  the  first 
occasion,  the  mean  of  the  two  deductions  being 
20,517. 

When  we  returned  to  our  tent  on  the  5th  of 
October,  we  found  it  laden  with  ash  from  Cotopaxi. 
It  was  still  falling,  and  covered  the  country  all 
round  as  with  a dense  fog.  I collected  more  than 
three  ounces  from  the  tent,  but  this  was  not  half 
that  which  was  upon  it,  and  much  more  slipped 
off'  down  the  sloping  sides.  I subsequently 
found,  in  the  town  of  Ambato,  20  miles 
nearer  the  mountain,  between  11  o’clock  and 
11.15,  upon  a piece  of  paper  spread  to  receive 
it,  one  foot  square,  four  ounces  were  collected,  and 
from  these  data  I have  made  a calculation  that 
the  minimum  quantity  which  must  have  been 
ejected,  drawing  two  lines  from  Cotopaxi,  one 
leading  to  Eiobamba,  20  miles  to  the  east  of  our 
station,  and  another  on  a line  as  far  to  the  west, 
within  which  limits  lam  certain  this  ash  was  falling, 
at  least  two  million  tons  of  this  ash  must  have 
been  ejected  during  this  eruption.  The  quantity 
is  under-estimated  in  a variety  of  ways.  The  ash 
was  carried  beyond  the  limits  indicated,  and  I 
believe  it  fell  over  many  hundred  square  miles 
further.  The  quantity  taken  into  account  was 
that  actually  found  on  the  tent,  but  from  Ambato, 
northwards,  that  quantity  only  is  reckoned  to 
fall  in  a quarter  of  an  hour.  Professor  Bonney 
has  recently  submitted  this  to  microscopical 
examination  and,  estimating  the  size  of  the 
particles,  we  find  the  ash  which  fell  on  our 
tent  at  the  summit  of  Cotopaxi  was  so  exceedingly 
fine  that  4,000  particles  scarcely  weigh  a grain. 
That  which  fell  upon  it  when  on  Chimborazo  was 
much  finer,  and  in  estimating  that  25,000  particles 
go  to  a grain  we  are  well  within  the  mark.  They 
bear  a strong  family  resemblance  to  one  another, 
and  consist  principally  of  glassy  felspar,  and  of 
long  crystalline  scoreous  dust.  It  is  certain  that 
that  which  fell  on  us  on  the  summit  was  torn  off'  by 
the  steam  blasts  to  which  allusion  has  been  made, 
and  I conclude  that  the  matter  which  was  ejected 
during  the  other  eruption  was  torn  off  and  thrown 
out  by  a continuous  blast  of  almost  inconceivable 
violence. 

If  you  can  picture  to  yourselves  the  force  which 
is  required  to  eject  two  millions  of  tons  of  this  ash 
(so  light  that  25,000  particles  scarcely  weigh  a 
grain)  to  a height  of  four  miles  in  the  air  upwards 
from  the  crater,  and  to  send  it  up  veitically,  un- 
affected by  the  east  wind,  you  may  be  able  to 
form  some  idea  what  a terrible  creature  Cotopaxi 
is  in  his  more  furious  moments. 

This,  ladies  and  gentlemen,  brings  my  remarks 
to  a close,  and,  in  conclusion,  permit  me  to  say  a 
word  more  in  respect  to  mountain  exploration  in 
general.  Amongst  certain  persons  it  is  still  fashion- 
able to  affect  a description  of  scorn,  bordering  on 
contempt,  for  anything  in  connection  with  mountains 
and  mountain  work.  None  of  us  feel,  perhaps,  very 
deeply  the  criticism  of  those  who  are  individually 
ignorant  of  the  subjects  on  which  they  talk,  and 
for  this  matter  speaking  for  myself,  I rather  look 
forward  to  the  time,  which  will  surely  come,  when 
the  study  of  mountains,  the  ascent  of  mountains, 
and  even  prolonged  residence  on  mountains,  will 
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be  found  essential  for  the  prosecution  of  a score  of 
sciences.  Before  this  could  be  carried  out,  it  was 
necessary  to  learn  whether  life  could  be  made  en- 
durable at  great  heights.  We  were  always  haunted 
by  the  fear  of  an  invisible  enemy  who  might  strike  us 
down  at  any  moment.  What  we  wanted  to  knowwas, 
not  whether  life  could  exist  at  a height  of  20,000 
feet;  that  was  settled  75  years  ago,  by  Goy  Lussac  ; 
but  whether  man  could  become  so  far  habituated  to 
the ! low  pressure  which  is  experienced  at  that 
height,  as  to  be  able  to  live  without  inconvenience, 
and  to  do  useful  work.  I went  to  the  Andes  in 
search  of  the  answer  to  this  question,  and  having 
heard  the  story,  you  can  form  an  opinion  whether 
it  affords  an  encouragement  for  the  prosecution  of 
exploration  in  other  quarters.  There  is,  I think, 
no  department  of  travel  more  fascinating  than 
mountaineering.  Mountains  present  the  grandest 
natural  features,  they  will  be  always  equally 
attractive  near  or  far,  in  cloud  or  in  sunshine  ; 
their  wonderful  variety  of  outline,  their  startling 
contrasts  of  colour,  and  their  dazzling  effects,  have 
ever  been  sources  of  inspiration  for  poets  and  for 
painters.  They  afford  perpetual  instruction  to 
the  geologists,  and  they  will,  no  doubt,  one  day 
throw  a light  on  those  great  questions  touching 
the  origin  and  distribution  of  species  which  have 
so  much  exercised  the  ingenuitj’'  of  botanists 
and  zoologists  during  recent  years.  Mountains 
affect  climate,  give  birth  to  rivers,  have  fixed  the 
boundaries  to  kingdoms,  and  have  determined  the 
limits  of  races;  they  have  often  wrecked  the 
ambition  of  the  invader,  or  sustained  the  hopes  of 
the  patriot ; they  form  some  of  the  best  material 
puarantees  for  the  peace  of  the  world.  So  far 
from  being  inclined  to  take  a low  view  of  the 
usefulness  of  mountaineering,  I hold  that  the 
study  and  the  exploration  of  mountains  is  of  the 

j first  importance  for  the  purposes  of  political  and 

I jdi}’sical  geology. 

j The  Chairman  then  projiosed  a cordial  vote  of 
thanks  to  Mr.  Whymper,  which  was  carried 

^ unanimously. 

I 


MISCELLANEOUS. 


CULTIVATION  OF  CAOUTCHOUC  TUBES  IN 
INDIA. 

In  Mr.  Markham’s  recently  published  “ PerTxvian 
Barks,”  there  is  an  aj>pendix  on  the  above  subject,  and 
from  this  and  other  sources  the  following  account  has 
been  drawn  up  by  Mr.  .Tames  Collins. 

In  .January,  18G8,  a paper  appeared  in  Dr.  Seemann’s 
“•Toumal  of  Botany,'  on  “The  Commercial  Kinds 
of  India-rubber  or  Caoutchouc.”  by  Mr.  Collins.  This 
paper  was,  for  the  most  part,  a rMume  of  what  had 
been  written  on  the  subject,  and  also  contained  the  re- 
sults of  personal  observations  on  the  jxreparation  and 
c-ommerce  of  that  article,  together  with  an  endeavour  to 
tix  the  botanical  sources  of  the  various  varieties. 

At  the  instance  of  Mr.  P.  Le  Neve  Foster,  and  the 
distinguished  botanist  and  traveller,  Dr.  Seemann,  the 
author  of  this  article  followed  up  the  subject,  and  the 
rf'sult  of  his  further  researches  were  given  in  a paper, 

entitled  “ Iu‘:Ua-r«blH>t ; Cwameree,  nr.d 


Supply,”  read  before  the  Society  in  December, 
1869.  The  concluding  remarks  in  this  paper  are  as 
follows  : — • 

“ There  is  one  subject  which  I would  more  especially 
recommend  to  the  attention,  not  only  of  those  present, 
but  also  submit  to  the  attention  of  her  Majesty’s 
Government,  that  is,  the  acclimatisation  of  the  different 
species  of  llevm  (and  also  incidentally,  I would  mention 
the  species  of  laonandra^  which  yield  gutta-percha)  in 
such  of  our  own  eastern  possessions,  as  will  be  found 
best  suited.” 

Owing  to  the  prominence  thus  given,  the  subject  of 
the  introduction  into,  and  cultivation  of,  caoutchouc 
trees  in  India  was  not  allowed  to  drop,  and  through  the 
representations  of  Mr.  Markham,  Mr.  Collins  was 
commissioned  to  prepare  a report  on  the  subject  for  the 
Secretary  of  State  for  India.  This  “ Report  on  Caout- 
chouc ” was  published  in  1872.  The  following  passage 
from  it  may  be  quoted  here  : — 

“ The  cultivation  of  economic  plants,  and  the  accli- 
mation in  localities  where  the  various  conditions,  which 
are  so  many  elements  of  success,  are  more  controllable 
than  in  their  native  habitat,  has  a very  important  bear- 
ing on  the  commerce  of  a country,  and  becomes  the 
more  necessary  for  the  sustentation  and  improvement  of 
trade  and  manufactures,  as  the  march  of  civilisation  and 
colonisation  or  the  recklessness  of  native  collectors  re- 
duce the  area  and  number  of  spontaneous  forest  pro- 
ducts. It  may  be  taken  as  an  axiom  beyond  all 
controversion,  that  we  cannot  long  rely  on  the  spon- 
taneous products  of  the  forests,  but  that  recourse  must 
be  had,  sooner  or  later,  to  conservation,  cultivation,  and 
acclimatisation  in  order  to  keep  up  supplies  of  all 
necessary  vegetable  products.” 

The  recommendations  were  that  the  (1)  Heveas,  yield- 
ing Para  caoutchouc ; (2)  the  Central  American 

caoutchouc;  (3)  the  Vaheaft^  Madagascar  caoutchouc; 
(4)  the  Landolphias,  African  caoutchouc;  and  (5)  the 
Urceola  elnstica,  Borneo  caoutchouc,  shottld  be  introduced 
into  India  ; and  that  the  cultivation  of  the  indigenous 
Fichs  elastica  should  bo  forthwith  attended  to.  Of  the 
various  plants  mentioned,  the  relative  values  of  their 
products  were  taken  into  consideration,  the  Mevias  and 
Castilloas  being  specially  mentioned. 

These  vdews  were  adopted,  and  steps  taken  to  carry 
them  into  etfect.  Meanwhile,  Mr.  Collins  sent  out  full 
instructions  to  a correspondent  on  the  Amazons,  and  was 
fortunate  enough  to  obtain  seeds  of  the  IL)»ea 
Braziliensis,  and  plants  raised  from  these  seeds  at  Kew, 
were  taken  by  Dr.  King  to  India,  in  1873.  Thus  India 
obtained  her  first  Para  caoutchouc  plants.  A still 
larger  supply  was  collected  and  brought  home  by  Mr. 
Wickham,  in  1876. 

Stdl,  not  only  were  seeds  and  plants  to  be  obtained, 
but,  as  was  pointed  out,  there  were  many  questions  to 
be  cleared  up.  Further  information  was  wanted  on  the 
phy.sical  and  climatic  conditions  under  which  the  trees 
best  flourished,  and  the  best  methods  of  preparing  the 
caoutchouc,  &c.,  and  for  this  purpose  observations  on 
the  spot  were  absolutely  necessary.  In  the  selection  of 
a pro]>er  person,  Mr.  Markham  was  so  fortunate  as 
to  secure  the  services  of  Mr.  Robert  Cross,  whose 
previous  travels  in  search  of  Cinchona  plants,  and  his 
knowledge  of  the  country  and  languages,  eminently 
fitted  him  for  the  task. 

Mr.  Cross  left  England  for  Panama  Isthmxis,  in  May, 
1875,  and  first  searched  for  Castilloa  plants,  yielding  the 
well-known  Central  American  caoutchouc.  The  species 
which  he  first  met  with  proved  to  be  the  GaNtiUoa 
Markhamianay  so  named  by  Mr.  Collins  in  honour  of  Mr. 
Markham.  This  species  grows  to  a height  of  160  to 
180  feet,  with  a diameter  of  about  five  feet,  and  a full 
grown  tree  yields  about  100  lbs.  of  caoutchouc.  The 
wood  is  soft  and  spongy,  and  rapidly  decays.  Some 
caoutchouc  prepared  from  these  trees  by  Mr.  Cross  was 
reported  to  be  superior  in  quality  to  that  yielded  by  the 
Tpstorio  tlontoa.  T’he  range,  too,  of  these  trees 
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was  so  wide  that  in  certain  districts  part  of  the  year  is 
dry.  Of  the  plants  collected,  134  floiu’ished  at 
and  of  these  a goodly  supply  was  forwarded  to  India  in 
187G. 

Iklr.  Cross  again  left  England  in  1876,  this  time  to 
procure  seeds  and  plants  of  the  Ceara  caoutchouc  tree, 
and  farther  supplies  of  the  Heveas.  In  both  efforts  he 
was  successful,  resulting  in  the  establishment  of  1,000 
j.lants  of  Jlevcn  Brazilicnsis,  and  a goodly  number  of 
Ceara  plants,  all  in  fine  condition  at  Kew'. 

llie  tree  yielding  Ceara  caoutchouc,  till  this  time, 
was  imknown,  and"  to  Mr.  Cross  is  due  the  honour  of 
clearing  up  its  origin.  In  trying  to  get  up  young 
plants  he  could  not  move  them,  till  digging  round  the 
roots  he  found  them  furnished  with  tubers  of  the  size 
and  .shape  of  kidney  potatoes,  and  from  materials 
brought  home,  the  plant  is  recognised  as  the  Manihot 
a:<iz.ov'iy  a near  relative  of  the  tapioca  plant.  Quota- 
tions from  Mr.  Cross’s  report  on  this  joumey  have 
already  been  published  in  this  (JMy  12th,  1878), 

and  the  report  is  full  of  practical  information  of  tlie 
utmost  cultural  value. 

Mr.  Markham  sent  the  bidk  of  these  plants  to  Ceylon, 
from  whence,  as  he  says,  they  can  be  distributed  to 
suitable  spots  in  India  as  soon  as  the  Government  are 
less  lukewaim  on  the  subject,  and  fuUy  recognise  the 
impoidance  of  the  scheme.  In  Ceylon,  the  Heveas 
grow  remarkably  well,  and  some  trees  have  reached 
a height  of  nearly  30  feet,  with  a girth  of  14  inches. 
The  Castilloas  also  do  equally  as  well.  Later  information 
from  Ceylon  shows  that  private  planters  are  taking  up 
the  question,  and  Dr.  Trimen,  the  newly -appointed 
director  of  the  Peradeniya  Gardens  has  published  for 
their  use  a series  of  instructive  notes  on  the  cultivation, 
ba.sed  on  the  reports  of  Messrs.  Colhns  and  Cross. 

As  to  Madagascar  caoutchouc  plants  very  httle  in- 
formation is  to  hand.  Mr.  Markham  mentions  [Journal 
of  the  l^odety  of  Arts,  April,  1876)  that  seeds  of  Vahem 
have  been  sent  to  India. 

With  regardto  African  varieties,  Dr.Kirkhasdisplayed 
much  interest,  and  has  procured  many  plants  of  the 
Landolphias.  !Mr.  T.  Clmsty  has  procured  several 
plants  of  Landoluhia  Jloricla  and  Vrosiirjma  Vogeln,  as 
well  as  plants  of  an  apparently  new  kind  from  East 
-\frica,  yielding  an  excellent  quality  of  caoutchouc, 
and  some  tine  and  healthy  examples  of  these  are  now 
in  that  gentleman's  nursery. 

Thus  of  the  various  introduced  kinds  it  is  pointed  cut 
that  the  I Icveas  produced  the  choicest  and  best  caout- 
ehoue,  and  are  wi  ll  fitted  for  the  moist  zones  of  India. 
< '.istilloas  will  grow  over  the  largest  area,  and  new 
homes  can  be  found  for  them  in  the  Western  Ghats. 
( ’eai  a kind  thrives  on  diler  ground,  and  may  find  a 
fitting  home  in  tlie  hot  dry  plains  of  India. 

In  the  cffoi’ts  to  introduce  these  exotics  into  India, 
tJie  ])rimary  recommendation  to  cultivate  and  conserve 
the  indigenous  FU  >ui  clastico,  yielding  Assam  caoutchouc, 
luis  not  been  lost  sight  of.  The  fir.sf  attempts,  commenced 
in  1873.  were  comparative  failures  : but  since  that  date 
tlie  superintendence  has  been  placed  under  Mr.  Gustav 
M ann,  and  under  his  able  management  the  experiment 
liegins  now  to  a.ssume  some  importance,  and,  roughly 
speaking,  there  are  now  1.000  acres  in  As.sam  under 
tiiir  iniUivation,  and  the  trees  are  making  vigorous  and 
excellent  progress. 

One  other  plant  dc.serve.s  notice — a Bmanese  one — as 
likely  te.  prove  of  great  utility  as  a source  of  caout- 
(Eouc.  ] I W\Q  Cho  von  neJa  esculent  a.  This  plant,  of  a 
elimbing  habit,  wa.s  always  looked  upon  as  a pest  by 
the  fori'st  department  of  British  Burma,  and  every 
means  taken  for  its  extirpation,  as  it  injured  the  teak 
trees.  Mr.  Strettell,  one  of  the  officers,  however,  dis- 
cetvered  that  it  contained  caoutchouc,  and  seems  to  have 
provi  d eonclusively  that  it  will  repay  cultivation.  If 
this  turns  out  to  bo  the  case,  it  will  only  be  another 
4 xiniplihcation  <f  the  fact,  that  “a  weed  is  an 
unutiiiM  d jdanl." 


Thus,  although  but  yet  in  its  infancy,  the  subject  of  the 
acclimatisation  and  conservation  of  caoutchouc -yielding 
trees  has  arrived  at  such  a stage  that  its  practicability 
is  placed  beyond  all  doubt,  and  the  Society  may  Avell 
congratulate  themselves  that  the  warm  support  accorded 
to  the  idea  when  first  brought  before  them,  has  proved 
an  important  factor  in  the  present  state  of  affairs.  Nor 
must  the  action  of  Kew  be  forgotten.  The  valuable^ 
aid  and  support  given  to  Mr.  Collins  by  Sir  Joseph 
Hooker,  and  the  gTeat  care  he  has  bestowed  on  seeds 
and  plants  sent  to  that  establishment,  have  been  of  the 
utmost  practical  moment. 

As  Mr.  Marldiam  says: — “ Tliis,  if  intelligently  and 
continuously  followed  up,  will  thus  ensure  in  the 
future,  as  the  demand  inereases,  a regular  and  large 
supply  of  the  best  kinds  of  caoutchouc  from  British 
India.” 


FBUIT  GEOWING  IN  THE  UNITED  STATES  . 

Consul  Cridland,  in  a recent  report,  states  that  East 
Florida  has  very  great  natui-al  advantage.s  for  fruit 
growing,  and  especially  for  the  orange  and  lemon, 
fruits  peculiar  to  warm  climates.  Large  districts  in  the 
countries  situated  between  the  latitudes  of  27®  and 
29®  40  north,  and  longitudes  80®  30  ' and  82°  10'  west, 
seem  to  be  particularly  adapted  to  the  orange  and  lemon 
tree,  and  little  else  is  profitably  grown  on  such  land. 
Eoimerly,  in  Florida,  as  in  most  of  the  cotton  States, 
the  whoie  time  and  attention  of  the  people  was  engrossed 
in  the  cidtivation  of  the  cotton  plant  and  the  sugar  cane. 
Fruit  growing  was  looked  upon  rather  with  contempt, 
and  no  value  was  attached  to  the  wild  orange  groves  in 
the  State,  any  more  than  to  the  same  quantity  of  other 
timbered  lands.  In  fact,  veiy  frequently  the  wild  orange 
trees  w^ere  cut  down  and  destroyed  to  make  room  for 
cotton  and  sugar.  Of  late  years,  however,  the  people 
have  found  out  the  importance  and  profits  of  tropical 
fruit  culture,  and  the  old  wild  orange  trees  are  highly 
prized,  and  are  converted  into  sweet  oranges  by  gi-aft- 
ing.  The  difficulty  in  regard  to  orange  culture  is  the 
impatience  for  immediate  results.  The  orange,  if 
cultivated  from  the  seed,  requires  from  seven  to  ten 
years  of  attention  before  it  begins  to  bear,  and  the  lack 
of  patience  and  confidence  deters  people  from  starting 
an  orange  grove,  and  persisting  in  its  care.  Experience 
has  proved  that  there  is  no  fear  of  frost  south  of 
Pilatka.  The  quality  of  the  Florida  orange,  and  the 
excellent  condition  in  which  it  reaches  the  northern 
markets,  renders  it  a most  profitable  crop.  There  can 
be  no  fear  of  an  over-production  of  the  orange  or 
lemon  when  it  is  considered  what  a vast  country  has 
to  be  supplied.  In  1879,  4,000,000  dollars’  worth  of 
oranges  and  lemons  were  imported  into  the  United 
States,  and  the  orange  crop  of  Florida  was  valued 
at  over  1,000,000  dollars.  From  information  lately 
published  in  the  United  States,  it  is  estimated 
that  the  orange  crop  in  Florida  next  season  will  be 
100,000,000  of  oranges,  for  which  the  dealers  will 
give  the  growers  1,500,000  dollars.  The  orangej 
crop  will  double  itself  eveiy  thi’ee  or  four  years ; and 
considering  that  the  reports  to  the  Governor  show 
that  there  are  over  20,0C0,000  of  trees  in  the  orange 
groves  of  Florida,  in  future  years  the  crop  will  be 
enormous,  and  exceedingly  profitable,  and  if  the  20  per 
cent,  od  duty  continues,  itwill  stop  the  importation 

of  oranges  from  Sicily,  Spain,  and  the  "West  Indies. 
Persons  who  engage  in  the  cultivation  of  an  orange 
grove  in  those  parts  of  Florida  where  frost  is  almost 
unknown,  proceed  there  and  purchase  from  five  to  ten 
acres  of  land.  Suitable  land  for  orange  culture  costs 
from  15  to  20  dollars  per  acre.  The  land  is  then  fenced 
in,  which  can  be  done  for  6 dollars  per  acre.  Clearing 
the  trees  and  grrb^^’uo-  the  root":,  if  done  thoroughly, 
will  cost  20  dollars  pe..  ‘ , his  . work  takes  .some 
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months  to  accomplish.  Persons  are  found  who  under- 
take not  only  to  clear,  grub,  and  plough  the  laud,  but 
to  purchase  the  orange  trees  and  set  them  out.  Most 
people  purchase  and  replant  trees  three  years  old. 
From  60  to  80  trees  are  planted  per  acre  ; to  plant  and 
set  out  300  trees  would  cost  200  dollars.  In  two 
months  after  being  set  out,  which  is  generally  done  in 
January  or  June,  the  trees  are  fertilised  with  guano; 
the  ground  ploughed  heaxuly  once  a year,  and  lightly 
six  times  a year.  A crop  of  Southern  peas  is  raised 
between  the  trees,  and,  when  ripe,  ploughed  in  to 
enrich  the  soil.  The  trees  receive  two  applications  of 
guano  a year.  They  grow  little  the  first  year ; after 
that  they  become  firmly  establi.shed  in  the  soil,  and 
grow  faster.  There  are  no  serious  diseases  of  the 
orange,  in  good  soil,  in  Florida.  There  are  a great 
vai-iety  of  orange  trees,  but  none  so  good  as  the  Florida 
seedlings,  or  native  trees.  In  starting  an  orange  grove, 
the  land  should  be  cleared  of  everything,  and  well 
broken  up.  The  holes  for  the  orange  seedlings  should 
be  30  feet  apart,  and  18  inches  deep,  and  four  feet  in 
diameter.  Consid  Cridland  states  that  for  a total  outlay 
of  1,030  dollars,  a person  can  have  an  orange  grove  in 
Florida  which  wiU,  after  the  fifth  or  sixth  year,  begin 
to  yield  a good  income. 


THE  PEASANT  POPULATION  OF  SEPVIA. 

The  popidation  of  Servia  is  about  1,7 '>0,000,  of  whom 
nine-tenths  are  i>easants,  living  entirely  from  agri- 
culture ; 60  per  cent,  of  the  Servian  villages  range 
from  50  to  500  inhabitants  per  village,  and  25  per  cent, 
i-ango  from  500  to  1,000  per  village.  It  follows,  there- 
fore, that  the  peasant  population  is  very  much  scattered, 
though  in  the  valleys,  villages  are  not  widely  distant 
from  each  other,  and  it  may  be  divided  into  two  schools, 
the  old  and  the  new.  The  peasant  of  the  old  school 
lives  and  cultivates  his  land  in  the  most  primitive 
manner  possible,  whilst  the  j)easant  of  the  new  school 
is  'as  a result  of  the  national  .system  of  education,  under 
which  a school  i.s  now  to  be  found  in  every  considerable 
\*illage)  more  advanced  on  the  path  of  ci\dlisation. 
The  pea.sant  of  the  old  school  lives  in  a cottage  with 
mud  floors  and  mud  walls  ; his  live  stock  consists  of  a 
yoke  of  oxen,  half-a-dozen  pigs,  and  a smallflockof  sheep 
and  goats,  his  plant  comprises  a wooden  plough,  co.sting 
about  one  ducat  (10s.  sterling),  a waggon  built  entirely 
of  wood  (not  a particlcof  iron enteringinto  the  construction 
of  either  wagsron  or  wheels)  which  cost  about  three  ducats, 
or  30s.  ; a sekira  (an  axe  weighing  about  10  lbs.);  with 
which  he  executes  the  repaii's  required  for  the  house  or 
the  plant ; half-a-dozen  hoes  for  the  maize  and  the 
vineyard,  and  half-a-dozen  priming  hooksfor  the  vines; 
several  large  barrels  for  wine  and  rakija,  and  a few 
larere  earthenware  vessels  for  his  goats’  and  sheeps’ 
milk.  The  oxen  draw  the  plough,  and  he  himself  guides 
it,  but  almost  all  the  rest  of  the  field  -work  is  done  by 
his  wife  and  daughters.  The  thrashing  of  the  corn  is 
achieved  thus: — A piece  of  ground  about  40  feet  in 
diameb  r is  well  trodden  down,  and  a large  stake  is 
driven  in  in  the  middle ; a pony  is  borrowed  or  hired 
from  a neighbouring  carrier,  and  is  attached  by  a long 
cord  to  the  stake,  the  com  in  the  straw  is  spread  over 
the  ground,  and  the  pony  is  driven  round  and  round  till 
he  has  wound  the  cord  round  the  post,  he  is  then  driven 
in  the  opposite  direction  till  he  has  unwoimd  and 
re-wound  the  cord,  and  this  is  repeated  till  the  corn  is 
more  or  les>-  thra.shcd  out  of  the  .straw.  The  winnowing 
is  very  sim])lc  and  very  imperfect,  it  being  done  by  the 
wind.  The  peasant  witli  a wooden  shovel  throws 
the  com  high  up  into  the  air  against  the 

wind,  which  is  supposed  to  caiTy  away  the 
chaff.  Ih-^-  r-lothing  of  the  peasant  of  the  old  school 
i«,  with  th<^  rx  ' ptiMr.  of  his  fez,  nearly  all  home-made ; 


his  vdfe  and  daughters  spin  and  weave  the  cloth  of 
which  his  .shirt,  liis  coat,  his  “ tchaksheri  ” (broad 
pantaloons) , and  his  stockings  are  made.  His  ‘ ‘ opantzi  ’ ’ 
(sandals)  are  often  made  by  himself,  and  his  vdnter 
coat  and  cap  are  generally  of  sheepskins  from  his  own 
flock.  But  the  peasant  of  the  old  school  is  rapidly 
being  superseded  by  the  modern  Servian  peasant,  who 
dates  back  from  the  year  1832,  when  Piince  Milosh 
founded  at  Kragujewatz  the  first  Servian  gymnasium, 
which  was  followed  in  1843  by  a General  Education 
Act,  under  which,  and  subsequent  Acts,  education  be- 
came general  and  free,  no  fees  of  any  kind  being  pay- 
able by  the  pupils.  This  might,  at  first  sight,  appear 
to  have  very  little  connection  with  agriculture,  but 
education  has  exercised  a very  material  influence  on  the 
SerGan  peasant ; it  has  improved  his  mode  of  life  and 
his  method  of  cultivation,  so  that  he  produces  more  and 
spends  more,  thus  contributing  more  to  the  exports,  and 
raising  the  imports  of  the  country.  The  peasant  of  the 
new  school  builds  his  house  of  stone  or  brick,  and 
furnishes  it  with  a view  to  comfort,  if  not  to= 
luxury ; his  land  is  farmed,  too,  with  some  regard  to 
scientific  principles,  his  plough  is  of  modern  construction, 
often  entirely  of  iron  and  steel.  His  favourite  plough 
is  of  wood  and  iron,  for  12 -inch  ploughing,  weighing, 
with  the  fore  cai-riage,  about  130  lbs.,  and  costing  at 
Pe.sth  about  five  ducats,  or  £2  10s.,  but,  on  account  of 
the  difficulty  of  transport,  there  being  a total  absence 
of  railway  communication,  only  400  to  500  ploughs  arc 
imported  annually  into  Servia,  and  these  are  to  be  found 
chiefly  in  the  vicinity  of  the  Danube.  The  modern 
school  of  peasants  understands,  too,  the  advantage  of 
thrashing  by  machinery,  and  a hand -thrashing  machine 
of  iron  and  wood,  weighing  about  450  lbs.,  and  costing 
about  25  ducats,  or  £12  10s.,  at  Pesth,  is  not  unfre- 
quently  to  be  found  among  his  plant ; as  also  a hand- 
winnowing  machine,  weighing  about  300  lbs.,  and  cost- 
ing about  10  ducats,  or  £5,  and  a maize-rasping' 
machine,  for  separating  the  maize  grains  from  the 
.stalk,  weighing  about  200  lbs,  and  costing  about  10 
ducats,  or  £5.  But  the  interior  transport  difficulty  re- 
stricts the  import  of  these  machines  in  common  with 
that  of  all  heavy  goods.  The  modern  school  of 
peasants,  although  clinging  to  the  national  costume, 
with  regard  to  pattern  and  fashion,  is  rapidly  adopt- 
ing "Westeru  woollen  and  cotton  manufactures  as  the 
materials  for  his  clothing,  and  that  of  his  wife  and 
family,  and  this  fact  cannot  fail  to  have  a large  and 
increa.sing  influence  on  the  import  of  woollen  and 
cotton  tc'xtile  manufactures  into  Servia. 


PLANT-LABELS. 

The  Rev.  C.  WoUey  Dod,  of  Edge-hall,  Malpas^ 
writes  to  the  Gardeners'  Chronicle^  as  follows : — 

“ On  going  roimd  the  herbaceous  garden  at  Kew,  it 
has  often  occun’ed  to  me  that  the  labels  are  taken  up 
and  laid  together  every  time  a bed  is  raked,  and  after- 
wards replaced  bj^  the  labourer  from  memory,  the 
evident  transpositions  having  seemed  difficult  to  explain 
in  any  other  way.  But  after  the  experience  of  this 
winter,  when  nearly  all  our  flat  wooden  labels  are  not 
only  out  of  the  ground,  but  appear  to  have  been  shot 
out,  something  in  the  way  in  which  I have  seen  porcu- 
j)ines  at  the  Zoological  Gardens  shoot  out  their  loose 
quills,  so  as  to  bo  at  a distance  from  the  plant  which 
they  marked,  any  amount  of  demoralifsation  in  the 
naming  of  mixed  borders  can  bo  easily  understood. 
Hence  the  subject  of  labels  is  not  unnatimally  atti'act- 
Ing  a good  deal  of  attention  at  pre.sent. 

‘ ‘ It  may  help  those  of  inventive  genius  who  are 
going  to  compete  for  the  ]>rize  for  the  best  plant-label 
offered  by  Mr.  G.  F.  Wilson,  through  the  Society  of 
Art«.  if  hints  are  sent  by  those  who  have  tried  different 
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kinds  of  labels,  so  as  to  give  the  competitors  the  full 
benefit  of  all  past  experience.  I assume  that  in  all 
mixed  collections  of  plants  a large  number  of  labels  is 
necessary.  In  my  garden,  which  is  of  moderate  size,  I 
label  nothing  wliich  can  be  recognised  at  all  times  of 
the  year  without  a label,  and  yet  I have  fully  10,000 
labels  in  constant  use.  Labels  should  be  (1)  cheap,  (2) 
durable,  (3)  indelible,  (4)  portable,  (5)  markable  with  a 
oommon  lead-pencil,  (6)  not  liable  to  be  ejected  by 
frost,  or  (7)  broken  by  a kick. 

‘ ‘ Those  who  have  plenty  of  hazel  trees  at  hand  will 
find  hazel  rods,  three  quarters  of  an  inch  in  diameter, 
•'•ut  into  lengths  of  about  10  inches,  with  an  horizontal 
slice  cutting  into  4 inches  from  the  upper  end,  and  made 
by  a single  cut  of  a knife,  to  take  the  paint  for  writing, 
ill  many  ways  better  and  cheaper  than  the  common  flat 
labels.  They  last  three  times  as  long,  or  more  if  the 
lower  end  is  dipped  in  creosote.  A common  labourer 
with  plenty  of  material,  using  a pair  of  pruning- shears 
and  a strong  sharp  knife,  will  easily  cut  1,000  in  a day, 
■and  they  possess  qualities  4,  5,  6,  and  7. 

I have,  however,  invented  and  adopted  another  label 
— clumsy  I admit,  and  not  readily  commending  itself 
to  others,  but  far  more  simple  in  practice  than  it  sounds 
in  description.  It  reminds  me  of  the  military  regula- 
tion order  explaining  the  cocking  of  a musket,  or 
printed  directions  given  for  learning  to  swim.  What 
roads  and  sounds  as  if  it  were  difiicult  and  complicated, 
becomes  in  practice  the  simplest  thing  in  the  world. 
iJommon  round  bar-iron,  three- eighths  of  an  inch  in 
diameter,  is  cut  obliquely  into  lengths  of  10  inches,  and 
pierced  w'ith  an  eye  ^ inch  from  one  end,  and  dipped 
when  red-hot  into  gas-tar.  Lor  these  pegs,  which 
weigh  about  4 oz.,  I pay  50s.  per  1,000,  but  think  they 
7uight  be  had  for  less.  Then  I have  flat  wooden  sus- 
pending labels  pierced  at  each  end,  for  which  I pay 
4s.  Cd.  per  1,000;  through  the  two  eyes  8 inches  of 
pliant  wire  is  passed,  for  fastening  the  label  to  the  iron 
pin.  These  are,  upon  the  whole,  the  most  satisfactory 
l.'ibcls  I have  yet  used.  They  cost  5s.  6d.  per  100,  but 
the  iron  pin — nine-tenths  of  the  cost— is  indestructible, 
'riio  label  is  easily  and  quickly  renewed,  and  will  last, 
when  suspended,  for  many  years.  Not  one  has  been 
ejected  from  the  ground  this  winter,  and  if  kicked  over 
tiiey  are  not  liurt,  and  easily  set  up  again.  It  is  true 
they  are  heavy  to  carry  about,  but  I keep  a stock 
of  the  i)ins,  which  are  weather-proof,  in  various 
ronu  r.'i,  so  as  to  have  them  handy  for  all  parts  of  the 
garden. 

“Then  the  wired  labels  are  just  as  portable  and  as 
easily  written  on  as  common  flat  wooden  pegs.  My 
great  desideratum  is  a white  paint  which  will  reject 
the  spla.shing  of  mud,  but  retain  for  ever  the  writing  of 
a lead-pencil.  I can  get  no  paint  which  is  perfectly 
smootli  and  not  sticky  when  dry,  and  should  be  thankful 
to  bo  told  of  any.  1 enclose  specimens  of  what  I have 
desf-ribed. 

“ T may  add  that  a heavy  plant-label  is  not  altogether 
without  its  advantages.  In  the  year  1842,  when  I was 
a boy  at  Eton,  one  of  the  many  jackdaws  which  built 
in  the  eollogo  chapel  insisted  upon  having*  her  nest  so 
■irr.anged  tliat  she  coidd,  whilst  sitting,  see  out  of  the 
tun-ft  loo])hole,  which  looked  towards  Windsor  Castle. 
'I’his  could  only  be  done  by  making  the  foundation  on  a 
stej)  of  the  spiral  .staircase,  nine  feet  below  ; and  a 
mc'^sive  7ic.T,  nine  feet  high,  was  accordingly  built.  I 
nuide  friends  with  the  college  clerk,  and  watched  the 
]irogress  of  the  nc.st,  and  recollect  that  among.st  the 
malf'rials,  be.sidcs  there  l)eing  a box  of  lucifer-matches, 
garden  jiegs  seemed  to  be  in  groat  request.  Three  or 
t->ur  years  later,  when  1 was  at  Cambridge,  I recollect 
th.-  ])rcsent  I’rofessorof  Botany  exhibiting,  at  a meeting 
of  the  Bay  ('lub,  a newly-devised  label  for  use  in  the 
Botanio  Garden  there.  It  was  a very  heavy  metal  one 

the  weight,  ho  said,  being  found  necessary  to  prevent 
the  jackdaws  carrj-iug  them  up  for  their  ne.sts  b'“tvvcen 
the  roofs  of  King's  College  Chapel.’’ 


l^OTES  ON  BOOKS. 


Electro-typing.  By  J.  W.  Urquhart.  (London,  Lock- 
wood  and  Co.,  1881.) 

Tills  book  is  of  a similar  character  to  the  other  little 
manuals  wdiich  have  been  issued  by  the  author,  on  some 
of  the  practical  applications  of  electricity.  His  object 
throughout  is  to  make  himself  intelligible  to  persons 
who  have  not  much  knowledge  of  science.  The  early 
chapters  deal  with  the  metals  employed  and  the  sources 
of  electricity,  describing  not  only  the  usual  batteries, 
but  also  some  of  the  machines  now  so  largely  used  for 
electro -plating  purposes.  Electro-type  solutions,  de- 
positing-vessels,  moulding  materials,  *^&c.,  are  all  treated 
in  succession,  while  the  concluding  chapters  of  the  book 
deal  with  the  preparation  of  the  work  and  methods  of 
treating  it  after  the  electro-type  process  is  complete. 


The  Expiring  Continent.  By  A.  W.  Mitchinson. 

(London  : W.  H.  Allen  and  Co.,  1881.) 

Under  this  title  Mr.  Mitchinson  gives  an  account  of 
his  travels  in  Senegambia.  Mr.  Mitchinson  passed  some 
time  travelling  in  that  country  and  associating  with  its 
people,  so  that  he  was  in  a position  to  accumulate 
valuable  information  about  them.  His  chief  object  was 
to  take  notes  of  the  manners  and  customs  of  the  people, 
and  of  the  natural  productions  of  the  country  through 
which  he  travelled.  As  was  the  case  in  the  paper  which 
he  read  before  the  Society  last  year  on  “ The  Principal 
Causes  of  Disease  in  Tropical  Countries,”  Mr.  Mitchin- 
son  devoted  considerable  attention  to  sanitary  questions, 
and  frequent  observations  upon  them  occur  throughout 
the  work.  The  book  has  a number  of  illustrations,  and 
also  contains  a map  of  the  districts  traversed. 


Water:  its  Composition,  Collection,  and  Distribution; 

a Practical  Hand-book  for  domestic  and  general  use. 

By  Joseph  Parry.  (London,  E.  Warne  and  Co.) 

The  subjects  of  the  chapters  into  which  this  book  is 
divided  are,  the  composition  of  water  and  sources  of 
supply,  purifleation,  modem  waterworks,  distribution, 
w'aste,  rural  supplies,  domestic  supplies,  water  for  trade 
purposes,  and  regulations  for  the  prevention,  waste, 
and  misuse  of  water.  Chapter  6 contains  an  analysis  of 
water  rents,  rates,  and  charges,  with  a table  of  the  rates 
charged  per  annum  for  domestic  supplies  in  the  chief 
towns  of  Great  Britain. 


The  Wild  Silks  of  India,  principally  Tusser.  By  Thomas 
Wardle,  E.C.S.  (London,  Eyre  and  Spottiswoode, 
1880). 

This  is  a reprint  by  the  Government  of  Mr.  Wardle’ s 
paper,  read  before  the  Society  of  Arts,  and  printed  in 
the  Journal  for  May  9,  1879. 


OBITTJAKY. 


Professor  Tennant,  F.G.S. — By  the  death  of  James 
Tennant,  on  the  24th  of  February  last,  at  the  age  of 
seventy-three  years,  the  Society  of  Arts  loses  an  old 
and  active  member.  Mr.  Tennant  was  the  assistant, 
and  afterwards  the  successor,  of  J.  Mawe,  author  of 
“ Travels  in  Brazil,”  and  of  a “ Treatise  on  Diamonds,” 
whose  original  series  of  minerals  formed  a nucleus  for 
the  large  collection  of  metalliferous  minerals,  geo- 
logical specimens,  and  fossil  remains,  which  Mr. 
Tennant  eventually  gathered  together.  Mr.  Tennant 
also  possessed  a rich  collection  of  precious  stones, 
of  which  the  Devonshire  colleetion  formed  ?n  important 
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part.  He  was,  for  many  years,  Professor  of  G-eology 
and  Mineralogy  at  King’s  College;  London,  and  after 
resigning  the  Professorship  of  Geology  he  retained  the 
post  of  Professor  of  Mineralogy,  which  he  held  at  the 
time  of  his  death.  In  conjunction  with  the  late  Pro- 
fessor Ansted  and  the  Kev.  W.  0.  Mitchell,  he  wrote, 
in  1857,  the  “Treatise  on  Geology,  Mineralogy,  and 
Crystallography”  for  “ Orr’ s Circle  of  the  Sciences.” 
He  was  also  the  author  of  descriptive  catalogues  of 
fossils,  and  of  popular  lectures  on  the  sciences  in  which 
he  was  specially  interested.  Mr.  Tennant  Avas  an 
energetic  member  of  the  Timiers’  Company,  and  took 
special  interest  in  the  action  of  that  company  for  ex- 
tending Technical  Education.  He  was  elected  a member 
of  the  Society  of  Arts  in  1816,  Avas  a constant  attendant 
at  the  meetings,  and  frequently  joined  in  the  discussions, 
besides  reading  a paper  on  “ South  African  Diamonds,” 
on  XoA'ember  23,  1870. 


GENERAL  NOTES. 

<, 

Fire  Extinction. — A public  exliibition  of  Dick’s 
“ Extincteur,”  and  brigade  chemical  fire-engine,  “Excel- 
sior,” Avas  held  on  Tuesday,  8th  inst.,  on  a piece  of  large 
waste  land  in  'WTiitehall- place.  A fire  of  Avood  saturated 
with  petroleum  Avas  lighted,  and  then  immediately  extin- 
guished by  these  engines. 

Sanitary  Assurance. — Dr.  F.  de  Chamnont,  F.R.S., 
will  deliA’er  a lectm’c  on  “Sanitary  Assunmee  ” at  the 
London  Institution,  Finsbury -circus,  on  Tuesday,  March 
15th,  at  8 p.ni.,  in  connection  Avith  the  Sanitary  Assm’ance 
Association.  The  chair  Avill  be  taken  by  J.  Eric  Erichsen, 
F.R.S.,  President  of  the  Royal  College  of  Surgeons. 
Members  of  the  Society  of  Arts  Avill  be  admitted  to  the 
lecture  on  showing  their  cards. 

Madrid  Fine  Art  Exhibition.— It  is  proposed  to  hold  a 
.series  of  Fine  Art  Exhibitions  at  Madrid,  to  Avhich  Spanish 
and  foreign  artists  may  alike  contribute.  Works  belonging 
to  any  of  the  folloAring  categories,  Avhich  liaA-e  received  the 
approval  of  the  jurA',  Avill  be  admitted: — (1)  Paintings, 
including  stained  glass,  lithographs,  Avood  engravings, 
and  etchings  ; (2)  Sculpture ; (3)  Architecture ; (4) . All 
Avorks  Avhich,  although  not  expres.sly  included  imc*ler  any 
of  the  foregoing  headings,  maybe  considered  by  the  juiy,  on 
accoimt  of  their  artistic  merit,  Avorthy  of  a place  in  the  Exhi- 
bition. Works  by  deceased  artists  aaIII  not  be  admitted. 
Aji  exhibition  Avill  be  held  at  inteiwals  of  three  months,  com- 
mencing in  the  month  of  April.  Each  exhibitor  may  present 
an  unlimited  number  Avorks  of  each  class.  There  Avill  be  a 
gallery  in  the  Exhibition  set  apart  for  those  Avorks  Avhich 
have  not  been  accepted  by  the  j urj',  but  Avhose  authors  are, 
nevertheless,  desirous  of  exhibiting  them  to  the  public. 
Infonnation  can  be  obtained  by  intending  exhibitors  at  the 
office  of  the  Spanish  Legation,  1 2,  Queen’s-gate-place,  S.W. 

Edinburgh  School  of  Cookery.— The  fifth  annual 
meeting  of  the  Edinbm’gh  School  of  Cooker>'  Avas  held 
in  the  hall  of  the  school,  Shandwick- place.  Lord  Provost 
Boyd  presiding.  The  Secretary  (Miss  Guthrie  Wright)  read 
the  annual  report  of  the  ExecutiA'e  Committee,  from  Avhich 
it  appears  that,  during  the  session  1879-80,  the  u.sual  courses 
of  le&sons  in  liigh-class,  plain,  cheap,  and  sick-room 
cookeiy  Avere  given  in  tlie  school.  Classes  Avere  held 
in  A'arious  in.stitutions  and  schools,  and  tAvo  demon- 
strations on  sick-room  cookery  to  medical  .students,  in  the 
class-room,  Minto-house.  In  addition  to  the  ordinary 
pupils,  the  folloAring  have  received  instruction  in  the  School 
of  CcKikcrA'  and  Domestic  Economy: — Thirty-one  nurse 
probationers  from  the  Royal  InfirmarA' ; eleven  girls  from 
Lauriston-lane  Home ; seven  girls  from  Young-street  School ; 
branch  public  classes  Avere,  on  application,  given  in  Leven 
and  in  Portobello.  In  developing  the  institution  into  a school 
of  domestic  economy,  the  committee  aim  chiefly  at  pro\iding 
such  teaching  as  w'ill  render  Avomen  efficient  "and  useful  in 
their  homes.  The  funds  show  an  income  during  the  year  of 
£2,917  3s.  7d.,  including  a sum  of  £1,760  17s.  4d.  of  funds 
and  cash  balances  brought  from  the  previous  year.  The 
year’s  expenditure  has  been  £944  4s.  9d.,  leaving  funds  and 
cash  balances  on  hand  of  £1,972  18s.  8d. 


Royal  Albert ‘Hall. — The  annual  general  meeting  of 
the  members  of  the  Royal  Albert  Hall  Corporation  was  held 
on  Saturday,  26thFebruary,  at  the  hall.  South  Kensington,  the 
Right  Hon.  Lyon  Playfair,  M.P.,  in  the  chair.  The  Chair- 
man, in  moving  the  adoption  of  the  report,  said  it  was 
gratifying  to  the  council  to  have  been  able  to  reduce  the  hall 
debt  by  £1 ,1 90,  although  this  had  been  accomplished  rather 
through  the  kindness  of  their  creditors  than  any  surplus  of 
money  in  hand,  Messrs.  Burchell,  their  solicitors,  having 
taken  six  seats  at  the  par  \'alue  of  £100,  which  Avas  much 
more  than  their  selling  value.  They  Avould  again  find  it 
necessary  to  ask  for  a seat -rate  of  £2  for  the  current  year. 
They  Avere  keeping  the  hall  in  a very  efficient  state  of  repair, 
but  the  profits  of  the  hall  had  not  yet  enabled  them  to  dis- 
pense Avith  that  rate.  During  the  year  they  had  an  exhibi- 
tion of  fine  arts,  and  its  success  justified  them  in  recommend- 
ing another  exhibition  in  the  present  year.  The  Council  of 
the  Society  of  Arts  also  proposed,  in  connection  Avith  the  fine 
art  exhibition,  to  have  an  art  industrial  exhibition,  and 
inAuted  art  AA'orkmen,  manufacturers,  and  others  to  submit 
such  AV'orks  in  all  materials.  The  formation  of  a road  be- 
tAveen  the  Kensington  nnd  Exhibition  roads  Avould  increase 
the  facilities  of  access  to  the  eastern  entrances  of  the  hall, 
but  even  then  the  approaches  Avould  not  be  all  that  the  council 
could  desire  with  the  vieAV  of  increasing  the  attendance  at  the 
hall.  The  system  of  lighting  the  hall  by  electricity  had  been 
experimented  upon  during  the  year  by  Messrs.  Siemens 
Brothers,  AA’ithout  cost  to  tlie  corporation.  Messrs.  Siemens 
had  repurchased  part  of  the  apparatus  for  £310,  and  as 
this  means  of  lighting  became  more  perfected  they  hoped, 
with  the  machinery  they  had  retained,  to  be  able  to  adopt 
it  at  a trifling  cost.  Mr.  G.  GodAvin,  in  seconding  the 
motion  for  the  adoption  of  the  report,  stated  that  the  coimcil 
AA'ould  be  A^ery  glad  if  the  members  interested  the  outside 
public  and  the  seatholders  in  the  success  of  jthe  exhibition 
organised  by  the  Society  of  Arts.  Sir  Henry  Cole  observed 
AA'ith  regard  to  the  fine  art  exhibition  that  it  would  probably 
include  a large  number  of  pictures  which  the  Royal  Academy 
had  intimated  they  aa'ouM  have  accepted  had  there  been 
room.  The  report  aahis  unanimously  adopted,  and  subse- 
(lueiitly  resolutions  AA^ere  passed  requesting  the  Prince  of 
M'ales  to  act  as  president  of  the  hall,  and  re-electing  the 
retiring  members  of  the  council. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 

Library : — 

Some  Particulars  Avitli  reference  to  the  Concession  for 
the  Construction  of  the  Great  Andino- Argentine  Rail- 
way, from  Mercedes  to  Mendoza  and  San  Juan. 
(London,  1879.)  Presented  by  Mateo  Clark. 

Solutions  of  the  Questions  in  Magnetism  and 
Electricity,  set  at  the  Preliminary  Scientific  and  First 
B.Sc.  Pass  Examinations  of  the  University  of  London, 
from  1860  to  1879,  by  E.  W.  Levander,  F.R.A.S. 
(London  : H.  K.  LeAvis,  1880.)  Presented  by  the 
pubhshers. 

The  Signature  of  Gutenberg,  by  P.  de  ViUiers, 
M.D.  (London  : Kerby  and  Endean.)  Presented  by  the 
author. 

Hastings  as  a Health  Resort,  by  P.  de  ViUiers,  M.D. 
(Hastings,  1879.)  Presented  by  the  author. 

Water : its  Composition,  Collection,  and  Distribu- 
tion, by  Joseph  Parry,  C.E.  (London : Frederick 
Wame  and  Co.,  1881.)  Presented  by  the  publishers. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock  i— 

Mahch  16. — “The  Beaumont  Compressed-Air  Loco- 
motive. By  Col.  F.  Beaumont,  R.E. 

March  23. — ‘ ‘ The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Causes.”  By 
Cornelius  Walford. 

March  30. — “Recent  Advances  in  Electric  Light- 
' ing.”  By  W.  H.  Preece. 


368] 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  March  11,  1881. 


April  6. — “ Tlio  Discrimination  and  Artistic  Use  of 
Precious  Stones.”  By  Professor  A.  H.  Church,  F.C.S. 

April  27. — “Pive  Years’  Experience  of  the  Working 
of  the  Trade  ^Marks’  Eegistration  Acts.”  By  Edmund 
Johnson. 

Dates  not  yet  fixed  : — 

‘ • The  ^Manufacture  of  Glass  for  Decorative Pui’poses.” 
By  H.  J.  Powell  (Whitefriars  Glass  Works). 

“Buying  and  Selling;  its  Nature  and  its  Tools.” 
By  Professor  BoNAiinr  Price,  M.A.  Lord  Alfred  S. 
Churchill  will  preside. 

“ The  Electrical  Eailway,  and  the  Transmission  of 
Power  by  Electricity.”  By  Alexander  Siemens. 

FoREIGX  AXD  COLOmAL  SECTION. 

Tuesday  evenings,  at  eight  o’clock: — 

1\Iarch  15.  — “ Diamond  Fields  of  South  Africa.” 
By  E.  W.  Murray. 

jVpril  5. — “Canada;  the  Old  Colony  and  the  New 
Dominion.”  By  E.  Hepple  Hall. 

IMay  10. — “Trade  Delations  between  Great  Britain 
and  her  Dependencies.”  By  William  Westgarth. 

Applied  Chemistiiy  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock:—- 

^Iarcii  24. — “ The  Futme  Development  of  Electrical 
Appliances.”  By  Prof.  John  Perry. 

31a Y 12. — “ Decent  Progress  in  the  Manufacture  and 
•\pplications  of  Steel.”  By  Professor  A.  K.  Hunting- 
ton. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock : — 

IMarch  25. — “The  Tenure  and  Cultivation  of  Land 
in  India.”  By  Sir  George  Campbell,  K.C.S.I.,  M.P. 

May  13.— “Burmah.”  By  General  Sir  Arthur 
Phayre,  G.C.M.G.,  K.C.S.I.,  C.B. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantor  Lectures. 

^Monday  evenings,  at  eight  o’clock: — 

Tbf!  Third  Course  Avill  be  on  “ The  Scientific 
Principles  involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Adams,  F.E.S.  Four  Lectures. 

Syllabus  of  the  Course. 

Lecture  II.— March  14. 

I'lio  measurement  of  electric  emrents.  Efficiency  of 
magneto-  and  dynamo -electric  machines.  Heating 
effects  of  the  cuiTent. 

Lecture  III. — March  21. 

U>o  r>f  magneto-  and  dynamo -electric  machines  for 
electric  lighting.  Electric  lighting  by  means  of  the  arc. 

Lecture  IV. — March  28. 

SulKlivisioiiH  of  the  electric  current.  Incandescent 
lamps.  Luminous  effects  of  electric  currents  in  a 
varaium,  and  in  various  gases. 


MEETINGS  rOK  THE  ENSUING  WEEK. 

Mo.umv,  M\tKn  tlTii... SOCIETY  OF  ARTS,  John-street, 
Addphi.'W.C.'.,  Hp.m.  (Cantor  Lectures.)  Pi’ofessorW. 
ti.  Adams,  “ 'I’lie  Scientific  Principles  Involved  in 
Klei-trin  Li^htinj;.”  (Lecture  II.) 

- Rrfii.sh  lloroloKical  Institiite,  Northampton-square,  E.C., 
7 p.m.  Mr.  ,Iohn  Standfield,  “Cheap  Patents  and 
IVospcrity.” 

Royal  Geo^nphiciil,  University  of  London,  Biulingrton- 
srnrdens,  W.,  p.m.  Mr.  James  Stewart,  “Lake 
Nyn5.xa  and  the  Water-route  to  the  Lake  Region  of 
.Vfiirn.” 

British  Archil ect.s,  0,  Conduit-street,  W.,  8 p.m.  Special 
Ocnenil  Meeting  to  elect  Roval  Gold  Medallist,  and  to 
receive  Council  Repoit  on  Medals. 


Medical,  11,  Chandos-street,  W.,  Sg  p.m. 

London  Institution,  Einshuiy-circus,  E.C.,  5 p.m.  !Mr. 

G.  Phillips  Sevan,  “The  Gold  and  Silver  Mines  of  the 
AVorld.” 

Tuesday,  March  15th. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial  Section.) 
IVIr.  R.  W.  MuiTay,  “The  Diamond  Fields  of  South 
Africa.” 

Royal  Institution,  Alhemarle-street,  W.,  3p.m.  Prof.  E. 

A.  Schafer,  “ The  Blood.”  (Lecture  IX.) 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  1.  Renewed  discussion  upon  Sii’ William 
Thomson’s  paper  on  his  “ Tide-gauge,  Tidal  Harmonic 
Analyser,  and  Tide  Predicter.”  2.  JVIi’.  David  Phillips, 
“ The  Comparative  Endm-ance  of  Iron  and  IMild  Steel 
when  exposed  to  Corrosive  Influences.” 

Statistical,  Somerset-honse-teiTace,  Strand,  W.C.,  7^  p.m. 
Mr.  Hyde  Clarke,  “The  Progress  of  the  English 
Stations  in  the  Hill  Regions  of  India.” 

Pathological,  53,  Bemers-street,  Oxford-street,  W.,  8|  p.m. 
Zoological,  11,  Hanover-square,  W.,82  p.m. 

Wednesday,  March  16th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Colenel  F.  Beaumont,  “The 
Beaumont  Compressed-Air  Locomotive.” 
Meteorological,  25,  Great  GRorge-street,  S.W.,  7 p.m. 

1.  “Esiihition  of  Hygrometers  and  of  such  new 
Meteorological  and  other  In-struments  as  have  been 
brought  out  since  January  1st,  1880.”  2.  “Historical 
Sketch  of  the  different  classes  of  Hygrometers,”  by  the 
Pi'esident,  who  viU  also  describe  such  forms  as  are 
exhibited. 

Fiihlic  Analysts,  Bm-lin^on-house,  W.,  8 p.m.  1.  INH. 
C.  Heisch,  “The  Swedish  Acts  for  regulating  the  Sale 
of  Poisons.”  2.  Mr.  Bernard  Dyer,  “ Some  Analj-.ses 
of  Milk.”  3.  iVIr.  J.  West  Knights,  “A  new  method 
for  the  Estimation  of  Nitrates  in  Potable  Water.”  'I. 
Mr.  J.  Carter  Bell,  “ Samples  of  Milk  which  have  fallen 
below  the  Society’s  Standard.” 

Archaeological  Association,  32,  Sackville-street,  W.,  8 p.m. 

1.  Dr.  James  Stevens,  “Recent  Discoveries  at  Reading.” 

2.  Mr.  Hemy  Prigg,  “ Roman  Pottery  Kilns  at  West 
Stow.” 

Royal  College  of  Physicians,  Pall-mall  East,  S.W.,  5 p.m. 
(Gulstonian  Lectuie.)  Dr.  Coupland,  “Antemia.” 
(Lecture  II.) 

British  Horological  Institute,  Northampton-square,  E.C., 
8 p.m.  Mr.  Curjion,  “ The  Lever  Escapement  — its 
correct  Principles  and  common  Faults.” 

Thursday,  March  17th. ..Royal,  Btu-lingt on-house,  W.,  4^  p.m. 
Antiquaries,  Burlington-house,  W.,  8J  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Dr.  'George 
Watt,  “The  Indian  Species  of  Primula.'’'  2.  Rev.  R. 
Boog  Watson,  “MoUusca  of  Challenger,  Part  IX.” 

3.  Mr.  B.  Daydon  Jackson,  “ Note  on  Hibiscus  palustris, 
Linn.,  and  Certain  Allied  Species.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Mr.  P.  D. 
Brown,  “ The  Volumes  of  IVIixed  Liquids.”  2.  jVIt.  F. 
Jones,  “Boron  Hydride.”  3.  Mi\  F.  R.  Jupp  and  Mr. 
Edgar  Wilcock,  “ The  Action  of  Aldehydes  on  Phenan- 
thraqiiinone  in  Presence  of  Ammonia.”  4.  !Mi’.  F.  R. 
Jupp  and  Mr.  H.  J.  N.  IVIiller,  “ The  Action  of  Benzoic 
Acid  on  Napthaquinone.”  5.  Mr.  R.  Warington,  “ The 
..yieged  Formation  of  Nitrous  Acid  Dm’ing  the  Eva- 
poration of  Water.”  6.  Prof.  Hartley,  “ The  Absorption 
of  Solar  Rays  by  Atmospheric  Ozone  and  on  the  Blue 
Tint  of  the  Atmosphere.”  7.  IVIr.  C.  R.  A.  Wright  and 
Mr.  E.  H.  Rennie,  “ Note  on  the  Sweet  Principle  of 
Smilax  GlycyphyUa.” 

London  Institution,  Finshury-cii’cus,  E.C.,  7 p.m.  Dr. 
"W.  H.  Stone,  “ The  Combination  of  Voices  with  Instru- 
ments” (with  illustrations). 

Royal  Institution,  Alhemarle-street,  W. , 9 p.m.  3»Ir.  H.  H. 
Statham,  “ Ornament  Historically  and  Critically  Con- 
sidered.” (Lecture  I.) 

Royal  Historical,  11,  Chandos-street*  W.,  8 p.m. 
Niimismatic,  4,  St.  Martin’ s-place,  "W.,  7 p.m. 
Philosophical  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6^  p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster-chambers, 
S.W.,  7 p.m.  Mr.  R.  E.  Middleton,  “House  Drainage 
and  Sewerage.” 

Royal  National  Lifeboat  Institution,  3 p.m.  Annual 
Meeting  at  Widis’s  Rooms,  St.  James’s. 

Friday,  March  18th.... Royal  College  of  Physicians,  Pall-mall 
East,  S.W.,  5 p.m.  CGulstonian  Lecture.)  Dr.  Coup- 
land, “ Aneemia.  (Lectm-e  m.) 

Royal  United  Service  Institution,  WhitehaU-yard,  8^  p.m. 
Captain  C.  W.  B.  Bell,  “ The  Cavalry ; its  Reconnoitring* 
Screening*  and  Outpost  Duties.” 

Royal  Institution*  Alhemarle-street,  W,*  9 p.m.  Dr.  W. 

H.  Stone,  “ Musical  Pitch  and  its  Detennlnation.” 
Philological,  University  College,  W.C.,  8 p.m.  Mr.  J.  P. 

Postgate,  “Latin  and  Greek  Derivations.*’ 

Saturday,  March  19th... Ladies’  Sanitary  Association  (at  the 
House  of  the  Society  of  Arts),  5^  p.m.  Dr.  B.  W. 
Richardson,  “ Domestic  Sanitation  or  Health  at  Home.” 
(Lecture  V.) 

Royal  Institution,  Alhemarle-street,  W.,  3 p.m.  Rev.  H. 
R.  Haweis,  “ Aineriean  Humorists.”  (Lecture  I.) 
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NOTICES. 


CANTOR  LECTURES. 

The  second  lecture  of  the  third  course  was 
delivered  on  Monday,  14th  inst.,  by  Professor  "VV. 
G.  Adams,  F.R.S.,  on  “ The  Scientific  Principles 
Involved  in  Electric  Lighting.”  The  subjects 
specially  dealt  ^vith  in  the  lecture  were  the 
measurement  of  electric  currents,  the  e£6.ciency  of 
magneto-  and  dynamo-electric  machines,  and  the 
heating  effects  of  the  current.  These  were  Ulus- 
-trated  by  a series  of  experiments.  The  lectures 
will  be  published  during  the  summer  vacation. 


ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
■of  the  Albert  Medal  for  1881,  early  in  May  next. 
This  medal  was  struck  to  reward  ‘ ‘ distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  awarded  as  follows  ; — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  F.R.S.,  ‘‘for 
his  great  service  to  Arts,  Manufactures,  and  Com- 
merce, in  the  creation  of  the  penny  postage,  and  for 
his  other  reforms  in  the  postal  system  of  this  country, 
the  benefits  of  which  have,  however,  not  been  confined 
to  this  country,  but  have  extended  over  the  civilised 
world.” 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III.,  “ for 
•distinguished  merit  in  promoting,  in  many  ways,  by  his 
personal  exertions,  the  international  progress  of  Arts, 
Manufactures,  and  Commerce,  the  proofs  of  which  are 
afforded  by  his  judicious  patronage  of  Art,  his  enlight- 
ened commercial  policy,  and  especially,  by  the  abolition 
of  passports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and 
<’ommerce.” 

In  1867,  to  Mr.  (afterwards  Sir)  W.  Fothergill  Cooke 
-and  Professor  (afterwards  Sir)  Charles  Wheatstone, 
F.R.S.,  “ in  recognition  of  their  joint  laboiirs  in  estab- 
lishing the  first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.R.S., 


LL.D.,  “for  the  invention  and  mamifactm-e  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brought  to  a 
state  of  perfection  hitherto  unapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.” 
In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  For.  Memb.  R.S.,  Chevalier  of  the 
Legion  of  Honour,  &c.,  “ for  his  numerous  valuable  re- 
searches and  writings,  wnich  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
agricultru'e,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  and  Commerce.” 

In  1870,  to  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  (now  Sir)  Henry  Cole,  C.B.,  “for his 
important  services  in  promoting  Arts,  Manufactures, 
and  Commerce,  especially  in  aiding  the  establishment 
and  development  of  International  Exhibitions,  the  de- 
velopment of  Science  and  Art,  and  the  South  Kensing- 
ton Museum.” 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.R.S., 
“for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the  manu- 
facture of  steel.” 

In  1873,  to  Michel  Eugene  Chevreul,  For.  Memb.  R.S., 
“ for  his  chemical  researches,  especially  in  reference  to 
saponification,  dyeing,  agriculture,  and  natural  history, 
which  for  more  than  half  a century  have  exercised  a 
wide  influence  on  the  industrial  arts  of  the  world.” 

In  1873,  to  C.  W.  Siemens,  D.C.L.,  F.R.S.,  “for 
his  researches  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ; and  for  his  improvement  in  the  manufacture 
of  iron ; and  generally  for  the  services  rendered  by  him 
in  connection  with  economisation  of  fuel  in  its  various 
applications  to  the  Manufactures  and  the  Arts.” 

In  1875,  to  Michel  Chevalier,  “ the  distinguished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Arts,  Manufactures,  and 
Commerce.” 

In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S., 
Astronomer  Royal,  “for  eminent  services  rendered  to 
Commerce  by  his  researches  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improvements  in  the  applica- 
tion of  the  mariner’s  compass  to  the  navigation  of  iron 
ships.” 

In  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  R.S., 
member  of  the  Institute  of  France,  ‘‘  the  distinguished 
chemist,  whose  researches  have  exercised  a very  material 
influence  on  the  advancement  of  the  Industrial  Arts.” 
In  1878,  to  Sir  Wm.  G.  Armstrong,  C.B.,  D.C.L., 
F.R.S.,  “because  of  his  distinction  as  an  engineer  and 
as  a scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — hydraiilically — due  to  his 
constant  efforts,  extending  over  many  years,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  beneficially  substituted  for  most 
laborious  and  injurious  manual  labour.” 

In  1879,  to  Sir  William  Thomson,  LL.D.,  D.C.L., 
F.R.S.,  “ on  account  of  the  signal  services  rendered  to 
Ai-ts,  Manufactures,  and  Commerce  by  his  electrical 
researches,  especially  with  reference  to  the  transmission 
of  telegraphic  messages  over  ocean  cables.” 

In  1880,  to  James  Prescott  Joule,  LL.D.,  D.C.L., 
“ for  having  established,  after  most  laborious  research, 
the  true  relation  between  heat,  electricity,  and  mechani- 
cal wmrk,  thus  affording  to  the  engineer  a sure  guide  in 
the  application  of  science  and  industrial  pursuits.” 

The  Council  invite  members  of  the  Society  to  for- 
ward to  the  Secretary,  on  or  before  the  23rd  of 
April,  the  names  of  such  men  of  high  distinction  as 
they  may  think  worthy  of  this  honour. 
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LABEL  FOR  PLANTS. 

The  Council  are  prepared  to  award  a Society’s 
Silver  Medal,  together  with  a prize  of  £5,  which 
has  been  placed  at  their  disposal  for  the  purpose 
by  Mr.  G.  F.  Wilson,  F.R.S.,  for  the  best  label  for 
plants. 

The  object  of  the  offer  is  to  obtain  a label  which 
may  be  cheap  and  dui’able,  and  may  show  legibly 
whatever  is  wultten  or  printed  thereon ; the  label 
must  bo  suitable  for  plants  in  open  border. 
These  considerations  will  principally  govern  the 
award. 

Sijecimen  labels,  bearing  a number  or  motto, 
and  accompanied  by  a sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  the 
Secretary  not  later  than  the  1st  May,  1881. 

The  Council  reserve  to  themselves  the  right  of 
vdthholding  the  Medal  and  Prize  offered,  if,  in 
the  opinion  of  the  judges,  none  of  the  specimens 
sent  in  are  deserving. 


PROCEEDINGS  OF  THE  SOCIETY. 


FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  March  15th,  1881;  Haery  Escombe, 
Member  of  the  Legislative  Council  of  Natal,  in 
the  chair. 

The  paper  read  was  on — 

DIAMOND  FIELDS  OF  SOUTH  AFRICA. 

By  R.  W.  Murray. 

(Seeing  how  little  is  known  of  South  Africa,  its 
peojjle,  and  natural  resources  here  in  England,  and 
how  much  this  country,  as  well  as  its  rich  and  vast 
colonial  dependency,  has  lost,  and  is  still  losing. 
Through  the  lack  of  such  knowledge,  it  becomes  the 
duty  of  every  man  who  is  informed  upon  South 
Africa,  its  public  affairs,  its  soil,  climate,  resources, 
and  people,  to  impart  all  the  information  upon 
these  that  he  can  whenever  a suitable  opportunity 
] (resents  itself. 

Few  men  who  have  made  themselves  thoroughly 
aequainted  with  South  Africa,  whatever  opinions 
they  held  before  visiting  it,  but  are  convinced  that 
i ’ is  destined  to  become  a great  country — English 
colonists  hope,  a most  important  portion  of  the 
J British  Empire. 

It  is  not  long  since  you  heard  from  Sir  Bartle 
I’rc're,  in  this  very  room,  how  rich  and  varied  are 
the  industnal  resources  of  South  Africa.  That 
•rifted  lectiirer  has,  since  his  return  to  England, 
devoted  himself  most  arduously  to  his  self-imposed 
task  of  making  (South  Africa  better  known  to  his 
fellow-countrymen,  and  to  him  the  iDeople  of  South 
Africa  will  feel  more  than  ever  attached,  if  that 
be  j^ossible,  when  they  come  to  see  how  much  he 
lias  done  for  them  upon  English  platforms. 

I am  not  about  to  lecture  on  the  general  character- 
istics  of  (South  Africa,  but  to  bring,  as  far  as  I can, 
into  the  prominent  notice  it  deserves  to  have,  that 
jairt  of  the  South  African  continent  in  which  I have 


spent  the  last  ten  of  the  twenty-iseven  years  I 
have  been  in  the  country. 

Whilst  very  little  is  known  in  England  of  any 
portion  of  South  Africa,  the  Diamond  Fields  are  the 
least  known,  and  have,  I think,  been  most  misre- 
presented, and  yet  no  single  spot  of  ground  in  the 
whole  world  is  better  worth  knowing  than  they 
are.  I have  held,  and  still  hold,  that  no  discovery 
of  modern  times  is  more  remarkable  than  that  of 
the  Diamond  Fields  of  South  Africa  ; no  portion  of 
her  Majesty’s  dominions  has  made  such  rapid  pro- 
gress in  civilisation  and  wealth,  and  unless  the 
progress  of  the  province  of  Griqualand  West,  in 
which  the  Diamond  Fields  are  situated,  is  checked 
by  misgovemment,  it  will  be  one  of  the  chief 
centres,  if  not  the  chief  centre,  of  trade  and  com- 
merce in  that  great  country. 

I shall  not  weary  you  with  any  speculation  or 
theories  regarding  the  formation  of  the  diamond, 
or  take  up  any  of  the  time  allotted  to  me,  by  in- 
troducing any  of  the  questions  regarding  the 
geological  formations  of  this  territory,  which  has, 
from  time  to  time,  been  discussed  in  the  scientific 
world.  I shall  but  a plain,  unvarnished  tale  deliver 
of  its  history,  from  the  time  of  its  discovery 
to  the  present  hour,  endeavouring  to  show  you 
how  vastly  it  has  contributed  to  the  wealth  of  the 
world,  how  much  it  is  still  contributing,  in  what 
an  extraordinary  manner  it  has  been  the  means  of 
civilising  the  native  tribes  of  the  country,  and  the 
important  part  it  has  played  in  the  history  of 
South  Africa  during  the  last  ten  years. 

In  the  first  place,  as  to  the  discovery  of  the 
Diamond  Fields,  it  is  necessary  to  mention  that,  in 
1867,  the  Cape  Colony  and  Natal  were  suffering 
most  acutely  from  financial  and  commercial 
depression.  The  Free  State  had  had  several  years 
of  fighting  against  its  native  neighbours,  the 
Basutos,  and  its  indebtedness  to  the  Cape  Colony 
and  Natal  had  hardly  come  to  be  considered 
to  be  of  any  worth  to  colonial  creditors,  and  a 
general  bankruptcy  throughout  South  Africa 
appeared  inevitable. 

The  public  works  which  had  been  projected  by 
the  Cape  Parliament  had  been  stopped  one  after 
the  other ; the  engineers  and  navvies,  brought  out 
from  England  for  railway  construction,  were, 
most  of  them,  out  of  employ.  The  stores  of  the 
merchants  in  Cape  Town,  Port  Elizabeth, 
Grahamstown,  and  the  other  principal  towns  and 
centres  of  trade,  as  well  as  those  of  Natal,  were 
glutted  with  stocks,  which  were  not  to  be  moved 
off.  The  life  of  South  Africa  appeared  to  have 
gone  out  of  it.  The  farmers  had  raised  money 
on  their  estates,  until,  one  after  the  other,  men, 
once  well-to-do,  went  into  the  Gazette ; and  so  bad 
was  the  state  of  affairs  in  the  western  province  of 
the  Cape  Colony,  that  many  a man  who  had  been 
a producer  of  cereals  all  his  life,  had  to  go  and  beg 
meal  for  his  family  use. 

The  chief  cause  of  this  dire  distress  arose 
from  the  long  series  of  droughts  to  which  the 
country  had  been  subjected.  So  bad  was  the  state 
of  things,  and  so  helpless  had  everything  become, 
that  many  families,  who  could  command  money 
enough  to  pay  their  passages,  left  the  coxmtry  for 
other'  shores. 

In  the  course  of  that  year,  1867,  just  as  things 
were  at  the  very  worst,  and  men  had  come  to 
regard  the  whole  of  South  Africa  as  God-forsaken, 
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Mr.  John  O’Reilly,  a trader  and  hunter  in  the 
interior,  was  in  Albania.  Here  I had  better  explain 
that  Albania  is  a portion  of  the  province  of  Griqua- 
land  West,  It  was  a portion  of  the  territory  of 
the  Griquas,  who  were  under  the  chieftainship  of 
Nicholas  Waterboer,  who  afterwards  ceded  his 
territory  to  the  British  authorities.  That  territory, 
which  became  a Crown  colony,  and  in  which  are 
the  diamond  diggings  and  mines,  is  situated  be- 
tween the  Cape  Colony,  the  Free  State,  the  Batlapin 
territory,  and  that  which  is  set  down  in  the  old 
nr.aps  as  occupied  by  Hottentot  tribes,  and  in  which 
the  copper  mines  are  found.  I shall  endeavour 
to  avoid  embarrassing  you  with  more  of  such  details 
than  are  unavoidable.  The  latitude  and  longitude 
are  not  at  all  essential  to  the  subject  with  which  I 
-am  dealing.  It  will  be  sufficient  for  you  if  I state 
that  Griqualand  West  is  about  600  miles  from  each 
of  the  sea  ports,  and  that  it  is  approached  by  various 
routes  ; those  most  frequented  are  the  western,  or 
Table  Bay  route,  the  eastern,  from  Port  Elizabeth, 
the  frontier,  or  the  East  London  route,  and  the 
Durban  or  Natal  route. 

Albania,  of  which  I commenced  to  speak,  was  a 
portion  of  the  Griqua  territory,  settled  by  colo- 
nists, under  terms  made  with  Waterboer,  some  two 
years  before  the  discovery  of  diamonds  had  been 
heard  of.  One  of  the  colonists  who  had  helped  to 
form  the  settlement  was  a Mr.  Van  Niekirk.  Mr. 
O’Reilly,  who  was  returning  from  the  interior  to 
Colesberg,  called  upon  Van  Niekirk,  and  remained 
with  him  the  night.  In  the  course  of  the  evening, 
one  of  Van  Niekirk’s  children,  a little  girl,  was 
playing  on  the  door  with  some  of  the  pretty 
pebbles  which  are  common  in  the  neighbourhood 
of  the  Vaal  River.  Mr.  O’Reilly’s  attention  was 
directed  to  one  of  the  stones,  which  threw  out  a 
very  strong  light,  to  which  Mr.  O’Reilly’s  eyes  had 
been  unaccustomed.  He  took  it  up  from  the  floor 
and  offered  to  buy  it,  asking  what  Van  Niekirk  I 
would  take  for  it.  The  simple-minded  Boer  could 
not  be  made  to  understand  what  the  meaning  of 
purchasing  a stone  could  be,  and  he  said  he  would 
take  no  money  for  it,  but  that  if  Mr.  O’Reilly  had 
a mind  to  it,  he  could  have  it. 

The  colonial  trader  is  generally  represented  as  a 
verneuker  of  a most  designing  and  unscrupulous 
kind,  but  there  are  men  amongst  them  whose  right 
dealing  and  high  character  would  stand  comparison 
with  those  of  any  men  in  the  world,  and  no  men 
have  a better  footing  amongst  the  Boers  than  the 
old-established  traders.  Mr.  O’Reilly  is  one  of 
them.  He  told  Van  Niekirk  that  he  believed  it  to  i 
be  a precious  stone,  and  of  value ; he  would, 
therefore,  not  take  it  for  nothing.  It  was  ulti-  < 
mately  agreed  between  them  that  O’Reilly  should  i 
take  the  stone,  ascertain  its  value,  and,  if  found  j 
to  be  a diamond,  as  O’Reilly  suspected  it  was,  that  < 
it  should  be  sold,  and  the  money  divided  between  1 
them.  Mr.  O’Reilly  took  the  stone  to  Colesberg,  ' 
where  he  showed  it,  and  he  confidently  stated  to  1 
the  people  he  met  at  the  bar  of  the  hotel  that  it  1 
WM  a diamond.  He  wrote  his  initials  on  the  ’ 
window-pane  and  cut  a tumbler  with  the  stone,  1 
and  was  laughed  at  for  his  alleged  foolishness,  1 
as  many  a discoverer  had  been  before  him.  One  1 
of  the  company  took  the  stone  out  of  O’Reilly’s  1 
hands  and  threw  it  into  the  street.  It  was  a narrow  i 
chance  that  the  stone  was  found  again,  and,  had  it  ( 
not  been,  it  is  quite  a question  whether  the  Diamond 


5 Fields  of  South  Africahadyatorever  been  discovered 
L in  our  day.  However,  the  stone  was  found,  and 
• O’Reilly  sent  it  to  Grahamsto  wn,  to  Dr.  Atherstone, 
: to  be  tested,  and  the  doctor  and  Bishop  Ricards, 
; the  Roman  Catholic  Bishop  of  Grahamstown  (one 
I of  the  most  scientific  men  in  South  Africa)  both  pro- 
nounced it  to  be  a diamond  of  22^  carats.  From 
I Grahamstown  the  stone  was  sentto  the  then  Colonial 
Secretary,  the  Hon.  Richard  Southey,  afterwards 
the  Lieutenant-Governor  of  Griqualand  West,  who 
submitted  the  stone  to  the  best  authorities  at 
hand,  and  they  all  decided  it  to  be  a diamond.  It 
was  then  forwarded  to  the  Queen’s  jewellers, 
Messrs.  Hunt  and  Roskell,  who  confirmed  the 
decisions  obtained  in  the  colony,  and  valued  the 
stone  at  £500.  At  this  valuation,  it  was  purchased 
by  his  Excellency,  Sir  Philip  Wodehouse,  who  was 
Governor  of  the  colony  at  the  time.  Mr.  O’Reilly, 
as  soon  as  he  had  ascertained  for  certain  that  his 
first  stone  was  a diamond,  set  out  to  see  if  he  could 
not  find  others,  and  was  not  long  before  he  found 
one  of  8 carats  and  f , and  this  too  was  i^urchased 
by  Sir  Philip  Wodehouse  for  £200.  This  led  to  a 
good  deal  of  excitement  throughout  the  countrj'. 
Small  diamonds  were  brought  in  by  natives.  Then 
flashed  the  startling  intelligence  through  the 
country,  that  a diamond  of  over  83  carats  had 
been  discovered.  This  turned  out  to  be  true,  and 
this  is  how  it  came  about.  Mr.  Van  Niekirk,  from 
whom  Mr.  O’Reilly  obtained  the  first  stone,  hear- 
ing that  it  had  turned  out  to  be  a diamond,  re- 
membered that  he  had  seen  one  of  a similar 
character  in  the  possession  of  a native,  and  set  out 
to  find  it.  A Boer  is  not  long  in  getting  hold  of 
a native  when  he  Avants  him,  and  Van  Niekirk  soon 
had  his  man.  The  native  had  kept  the  stone,  and 
Van  Niekirk  gave  him  nearly  all  he  possessed  for 
it — about  500  sheep,  horses,  &c. — but  at  whatever 
the  price,  he  obtained  the  stone,  and  set  off  with 
it  to  Messrs.  Lilienfield  Brothers,  of  Hopetown, 
merchants  of  long  standing  in  South  Africa,  and 
now  represented  in  Hatton-garden.  They  pur- 
chased the  stone  for  £11,200,  and  christened  it 
“The  Star  of  South  Africa,”  forwarded  it  to 
England,  and  it  ultimately  became  the  property  of 
the  Countess  of  Dudley,  who  purchased  it  of 
Messrs.  Hunt  and  Roskell. 

That  all  this  would  have  a great  effect  upon 
communities,  whatever  their  conditions  and  pros- 
pects in  life,  no  one  will  have  the  least  difficulty  in 
believing,  but  the  excitement  it  did  create  amongst 
the  various  communities  of  South  Africa,  who  were 
at  that  period  on  the  verge  of  bankruptcy,  it  would 
be  difficult  to  convey  to  you.  It  is  said  that 
drowning  men  catch  at  straws,  and  I have  no  doubt 
that  that  proverb  is  well  founded.  But  it  is  one  thing 
for  a drowning  man  to  catch  at  a straw  in  his  last 
extremity,  and  another  for  him  to  be  inspired  by 
faith  to  rise  and  walk  upon  the  water.  The  people, 
who  almost  despaired  of  the  country  or  themseh*es 
being  restored  to  prosperity  again,  wanted  to  see 
the  prints  of  the  diamonds  on  the  hill- sides  from 
which  they  had  been  taken.  They  did  not  deny 
that  the  diamonds  had  come  to  Cape  Town,  nor 
that  they  had  been  sent  to  England,  nor  that  they 
had  been  sold  for  much  money.  Some  had  seen 
the  diamonds,  others  had  seen  men  who  had  seen, 
them,  and,  besides.  Sir  Philip  Wodehouse  had  pur- 
chased two  and  paid  his  money  for  them,  and  the 
word  of  Sir  Philip  Wodehouse  was  at  that  time  a 
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law  unto  all  South  Africa.  Where  did  the  diamonds 
originally  come  from  ? That  was  what  they 
wished  to  know.  They  were  out  of  love  with  the 
Cape,  and  it  was  with  the  old  colony  as  it  was  with 
Eazareth,  men  shook  their  heads  and  asked  each 
other  “ Can  any  good  come  out  of  it.” 

They  at  first,  of  course,  denied  that  there  were 
any  diamonds.  Then,  when  they  could  do  that  no 
longer,  they  said  that  they  had  not  been  found  in 
South  Africa.  At  last,  they  not  only  thought,  but 
said,  that  the  whole  thing  was  a plot  of  the  Hope 
Town  and  Colesberg  owners  of  land  to  send  up  the 
price  of  their  land,  and  that  they  had  imported 
the  diamonds  fi’om  the  Brazils.  What  wonder 
that  this  should  be  said,  when  an  authority 
on  such  matters,  who  was  sent  out  by  one  of  the 
first  dealers  in  precious  stones  in  the  known 
world  to  spy  out  the  land,  after  making  a tour 
through  it,  and  a scientific  survey  of  it,  reported 
most  dogmatically  that  there  could  be  no  diamonds 
found  in  the  country,  and  gave  his  “reasons  why.” 
A letter  appeared  in  one  of  the  leading  journals, 
duly  signed  by  this  great  authority  in  diamonds, 
in  which  the  writer  settled,  to  the  satisfaction  of 
those  who  previously  doubted  the  validity  of  the 
diamond  finds,  that  South  Africa  was  non- 
diamondiferous. 

What  do  we  not  get  settled  for  us  by  authorities 
in  the  leading  journals  ? Alas  ! for  some  of  the 
authorities,  the  result  of  their  settling  affairs  of 
politics,  sciences,  and  art  is  much  the  same  as  in 
the  case  in  point.  Whilst  the  print  was  fresh  which 
conveyed  the  decision  to  the  world  that  no  diamonds 
could  ever  be  found  in  South  Africa,  intelligence 
arrived  in  England  that  good  parcels  of  diamonds 
had  been  secured  by  several  well-known  persons. 

At  the  end  of  1868,  the  more  enterprising  of  the 
colonists  ])ushed  their  way  up  to  the  Vaal  Eiver, 
where  it  was  supposed  the  diamonds  had  been 
found.  There  has  always  been  much  discussion  as 
to  who  were  the  first  in  the  field.  I have  taken 
j)ains  to  discover,  and  I think  there  can  be  no  doubt 
that  the  first  party  who  went  up  from  the  colony 
to  search  for  diamonds  was  formed  in  Bethulie, 
headed  by  the  late  Mayor  of  Kimberley,  Mr.  J.  B. 
Eobinson,  and  that  the  next  came  from  Natal, 
the  men  .of  which  colony  have  always  been 
famed  for  their  enterprising  character.  It  was 
not,  however,  until  about  Christmas,  1869,  that 
tlie  general  movement  commenced,  and,  at  that 
time,  a party  from  King  Williamstown  (British 
Kaffraria)  passed  through  the  Free  State.  They 
Tirade  no  secret  as  to  their  destination  or  purpose, 
and  were  thoroughly  ridiculed  when  they  said  they 
were  going  to  search  for  diamonds  along  the  banks 
of  tlio  Vaal  Eiver.  When  the  Bethulie  party  first 
arrived,  they  had  no  idea  of  digging  for  diamonds  ; 
tliey  considered,  like  many  other  people,  that 
diamonds  fell  “like  the  gentle  dew  from  heaven 
upon  the  earth  beneath.” 

V hen  they  arrived,  they  found  on  the  banks  of 
the  Vaal,  lialf-way  between  the  Berlin  Missionary 
iStation  and  a place  called  Hebron,  where  the  first 
diggings  were  established,  a native  who  had  a 
diamond  in  his  possession.  He  had  heard  that  it 
might  bo  a diamond,  and  he  had  wrapped  it  up  in 
several  dirty  bits  of  rag,  and  tied  it  up,  but  he 
never  suspected  that  he  was  to  get  eight  golden 
sovereigns  for  it  as  he  did.  Of  course,  the  rumour 
that  such  stones  were  worth  so  many  sovereigns 


soon  got  noised  abroad,  for  the  first  thing  the 
native  who  had  all  this  money  did,  was  to  give  a 
jollification  to  his  sisters,  and  his  cousins,  his 
uncles,  and  his  aunts,  and  the  jollification  lasting 
over  some  ten  days,  brought  together  natives 
(chiefly  Koranas)  from  far  and  near.  The  natives 
were  set  looking  for  diamonds  along  the  ridges  of 
the  hills,  and  they  found  well.  Some  fourteen 
hundred  were  soon  at  this  work,  and  the  Bethulie 
party  sent  into  the  colony,  realised  their  property, 
and  brought  Basutos  up  to  work  expressly  for 
them.  The  party  settled  on  a farm  there,  called 
Livingstonia,  near  Hebron. 

No  thought  of  digging  for  diamonds  appears  to 
have  occurred  to  any  one  until  the  arrival  of  the 
party  from  Natal,  one  of  whom  had  been  a gold- 
digger  in  California  and  Australia.  His  idea  was 
to  sink  a shaft ; that,  however,  was  a failure,  and 
the  digging  out  of  the  diamond  if  erous  soil,  and 
cradling  it  for  diamonds,  just  as  in  gold- seeking, 
was  adopted,  and  the  principle  of  which  obtains- 
to  this  day. 

Whilst  the  parties  I have  mentioned  were  operat- 
ing on  the  banks  of  the  Vaal  near  Hebron,  the 
Kaffrarian  party  crossed  the  Vaal  lower  down 
and  settled  themselves  at  a place  called  Klipdrift, 
where  they  picked  up  diamonds  too.  They,  hear- 
ing that  there  was  a party  up  the  river  finding 
well,  went  up  there,  and,  by  the  time  they  had 
reached  Hebron,  they  found  that  other  parties  had. 
come  from  Natal,  and  others  were  on  their  road. 
In  a month  or  two  after,  there  were  hundreds  upon 
hundreds  of  wagons  loaded  with  diamond- seekers, 
on  their  way  from  all  parts  of  South  Africa,  bound 
for  the  Vaal  Eiver.  At  the  first,  all  the  diamonds 
were  found  on  the  side  of  the  river  furthest  from 
the  Cape  Colony.  About  the  middle  of  1870,  a 
large  number  of  wagons  of  colonial  Boers  and 
colonists  arrived  at  Pniel,  which  is  the  name  of  a hill 
on  the  colonial  side  of  the  river,  and  the  Boers  and 
colonists  to  whom  the  wagons  belonged,  discover- 
ing that  the  river  was  ‘ ‘ do  wn  ” — which  means  that  it 
was  too  deep  to  be  crossed — outspanned  there,  and, 
as  the  river  remained  unfordable  for  over  a fort- 
night, some  of  the  Boers  and  others  thought  they 
would  dig,  and  see  if  there  were  no  diamonds  to 
be  fornid  on  that  side  of  the  river  as  well  as  on  the 
other.  They  did  so,  and  were  soon  rewarded  with 
diamonds,  which  they — at  the  time,  not  knowing 
anything  about  cradling — picked  out  of  the  soil 
which  they  dug  up.  But  for  the  V aal  Eiver  having 
been  unfordable,  the  Pniel  diggings  might  never 
have  been  discovered.  The  majority  of  those  who 
had  outspanned  at  Pniel  never  crossed  the  river  to 
Klipdrift  to  dig,  but  remained  where  they  were, 
and  a camp  was  formed  there.  This  was  the  ori^n 
of  the  famous  Pniel  Diggings,  out  of  which 
hundreds  and  hundreds  of  men  made  fortunes, 
Klipdrift  was  at  the  time  considered  no  man’s 
land;  the  chief,  Jantje  a Koranna,  was  supposed  to 
have  the  most  right  to  it,  and  he  himself  always 
told  the  diggers  that  that  territory  belonged  to 
him,  and  he  took  a good  deal  of  money  for  farms 
from  the  diggers  wHch,  of  course,  they  never  got. 
On  the  Klipdrift  side  no  money  was  paid  for  the 
right  to  dig.  Pniel  was  and  is  the  property  of  the 
Berlin  Missionaries,  held  under  a grant  from  the 
Free  State  Government.  Ten  shillings  a month 
was  paid  for  digging  there,  and  that  money,  when 
diggers  paid  it,  the  Berlin  Missionaries  received. 
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either  wholly  or  in  part — I am  not  sure  which. 
By  September,  1870,  the  Pniel  camp  had  become  a 
town — a canvas  towm,  as  a matter  of  course,  and 
on  the  Klipdrift  side  a canvas  town  had  also  sprung 
up.  In  1870,  there  could  not  have  been  less  than 
500  cradles  at  work  on  the  Pniel  side  of  the  river, 
and  250  on  the  Klipdrift  side ; Hebron  was  as 
busy. 

A great  many  diamonds  were  found,  but  it  is  a 
question  whether,  up  to  September,  1870,  the 
Diamond  Fields  gave  a profit  on  the  outlay  ex- 
pended on  them.  A good  many  men  had  made 
large  sums  of  money  out  of  the  diamonds  they 
found,  for  the  price  then  paid  was  greatly  in  excess 
of  that  which  diamonds  now  realise.  I shall  go  on 
to  give  an  outline  history  of  the  diamond  diggings, 
and  show  how  they  sprung  into  existence,  before 
I touch  the  land  disputes  which  arose.  As  the 
diggers  crowded  in,  and  elbowed  each  other  in 
their  eagerness  to  get  claims,  the  necessity  for  some 
sort  of  government  was  felt.  The  first  effort  to  en- 
force law  and  order  was  made  by  the  diggers  them- 
selves. Diggers’  protection  societies  were  formed, 
and  committees  were  appointed.  On  the  Klipdrift 
side,  the  committee  not  only  dealt  with  the  differ- 
ences between  the  diggers,  but  it  also  administered 
justice  ; and  I,  looldng  back  over  the  difficulties  of 
the  situation,  and  remembering  how  large  a pro- 
portion of  the  community  was  made  up  of  men 
who  had  for  along  time  been  wandering  about  the 
country  looking  for  employment,  and  not  finding 
it,  I am  bound  to  say  that,  on  the  whole,  justice  as 
substantial  as  is  to  be  had  in  our  English  courts 
was  administered  there,  and  order  was  fairly  well 
maintained.  This  must  be  attributed  to  the 
fact  that  there  were,  on  the  Klipdrift  side,  a 
verj'  large  number  of  men  who  had  been  accus- 
tomed to  public  life  in  England  and  in  the 
Colonies.  They  kept  the  turbulent  spirits  in 
check,  and  punished  offences  against  law  and 
order  with  a firm  hand.  The  Klipdrift  com- 
mittee was  composed  of  Englishmen — that  is  to 
say,  of  English-speaking  men.  They  had  either 
come  into  the  colony  from  England,  or  they  were  the 
descendants  of  English  parents  who  had  settled  in 
the  Cape  Colony  or  Xatal.  The  members  of  that 
committee  had  resolved  amongst  themselves  that 
their  side  of  the  river  should  remain  English. 

1 There  w*ere  some  Boers  amongst  the  crowd,  but 
they  were  as  desirous  that  British  rule  should  be 
introduced  as  were  their  English  neighbours.  This 
I is  most  generally  the  case  when  the  intelligent 
I Colonial  Boer  is  not  under  the  influence  of  Afri- 
cander or  other  agitators. 

The  Free  State  had  sent  down  a magistrate  from 
Bloemfontein  to  administer  j ustice  in  that  camp.  The 
Transvaal  Government  had  sent  down  a magistrate 
to  Hebron.  The  latter  Government,  with  a keen 
eye  for  territory,  appointed  a gentleman  to  sit  as 
magistrate  at  Klipdrift,  but  the  Klipdrift  diggers 
made  him  understand  that  the  Transvaal  Govern- 
ment had  not,  and  never  would  have,  any  control 
over  that  place.  The  men  of  Klipdrift,  who  led 
the  way  in  most  things,  quietly  conducted  the 
Transvaal  nominee  to  a boat,  and  put  him  across 
the  river,  leaving  him  on  the  Pniel  side.  This  was 
at  the  time  their  mode  of  dealing  with  men  who 
were  not  wanted.  By  October,  1880,  the  camps 
were  swarming  with  population.  New  rushes  were 
reported  along  the  river,  and  as  soon  as  any  new 


rush  was  discovered,  many  of  the  diggers,  who 
had  been  doing  well  before,  left  their  claims  and 
went  off  to  the  new  places.  Men  who  take  to  gold 
or  diamond  digging  are  never  the  sort  of  men  to 
let  well  alone.  They  start  on  their  enterprise  with, 
the  idea  that  they  are  to  get  rich  quickly,  and 
their  riches  never  come  fast  enough  to  hand.  The 
hond-jide  rushes  down  the  river  yielded,  in  some 
cases,  more  diamonds  per  individual  digger  than 
did  Pniel,  Klipdrift,  or  Hebron,  and  there  were 
amongst  those  who  operated  at  each  place  men 
who,  from  being  next  to  penniless,  soon  became 
well  off. 

It  was  at  one  of  these  minor  diggings  down  the 
river — not,  however,  discovered  until  1872 — that 
Mr.  Spalding’s  diamond  of  288 J carats  was  found. 
Although  this  diamond  was  205^  carats  heavier 
than  the  “ Star  of  South  Africa,”  it  did  not  hr  mg 
to  the  finder  much  more  than  half  the  amount  of 
money  paid  by  Mr.  Lilienveldt  for  the  “Star” 
which  created  the  first  excitement. 

The  men  who  came  to  sell  and  not  to  dig,  seeing 
how  eager  the  diggers  were  to  get  to  new  rushes, 
very  soon  commenced  to  turn  that  weakness  to 
account.  The  schemers,  who  had  on  handlarge  stocks 
of  wines  and  spii'its  sent  from  the  colony,  selected 
spots  at  some  distance  from  the  old-established  dig- 
gings, and  commenced  digging,  they  themselves 
whispering  to  others  that  they  had  “found”, 
there,  and  sometimes  would  show  some  fine  stones 
which  they  said  they  had  taken  out  at  a foot  or 
two  deep.  As  soon  as  this  was  known,  there  would 
be  a rush  of  diggers  from  the  old  spots  to  the 
new  one,  and  every  digger  would  marie  out  a 
claim  for  himself.  "Whilst  this  was  doing,  a 
canteen  would  be  started,  and,  as  men  cannot  dig 
long  in  a climate  where  it  is  frequently  110^  in 
the  shade,  the  canteen  man  drove  a lucrative 
business.  For  some  time  this  game  answered  very 
well.  There  would,  as  a rule,  be  a hundred  or 
two  diggers  assembled  at  the  new  rush,  all  bent 
upon  digging,  and  they  would  go  on  diggin.g  for 
a week  or  a fortnight  before  they  found  that  the 
new  rush  was  of  no  account,  by  which  time  the 
canteen  keeper  would  have  sold  off  all  the  stock  he 
had  originally  of  his  own,  and,  in  many  cases  aU 
he  could  buy  up  in  addition  thereto.  "When 
the  patience  of  the  diggers  was  exhausted,  so 
would  his  stock  be  ; and  he  would  then  lower  his 
tent,  and  go  back  with  the  diggers,  deploring 
that  the  new  rush  had  not  answered.  I need 
hardly  tell  you  that  the  canteen-keeper  was  either 
the  discoverer  of  this  “rush,”  or  an  agent  of  his  v/as. 
After  a time,  but  not  for  a long  time,  the  canteen 
rushes  ceased  to  draw.  Those  who  stuck  to  their 
claims  in  the  first  established  diggings  did  best 
for  themselves,  as  a rule,  and  the  men  who  traded, 
fairly  with  the  steady-going  digger  did  beat  in 
the  long  run. 

At  one  time  it  was  thought  that  there  would  be 
a difficulty  in  getting  provisions  and  supplies,  but 
the  stock-breeder,  and  the  butcher,  and  the  baker, 
and  the  store-keeper,  soon  followed  upon  the  grand 
army  of  diggers,  and  shops,  supplied  from  the 
stores  of  the  merchants  in  the  Gape  Colony  and 
Natal,  increased  and  multiplied  as  fast  as  the 
population.  There  never  was  any  want  of  fqod 
or  digging  appliances  at  any  time,  although, the 
fare  was  hard  and  coarse,  and  such  as  few  of  those 
I am  now  addressing  would  be  inclined  to  put  up 


37 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  March  18,  1881. 


with  for  any  amount  of  mone3^  The  stocks  which 
had  for  several  j^ears  laid  heavily  on  the  hands  of 
the  colonial  merchants  in  the  port  towns,  found  a 
ready  market,  and  the  depression  which,  before 
the  discovery  of  diamonds,  had  driven  half  the 
mercliants  iu  the  Colonies  to  distress,  desperation, 
and,  in  some  cases,  to  bankruptcy,  gave  place  to 
(die<^rfulncs3  and  enterprise,  and  trade  in  South 
Africa  became  brisk.  The  spirit  of  enterprise  was 
(piiclccncd.  The  merchant  increased  his  importa- 
tions from  England.  The  English  manufacturers 
(*f  jacks,  shovels,  wheelbarrows,  and  corrugated 
iron,  .soon  shared  in  the  advantage  of  the  new 
discovery,  and  the  Customs  returns  of  the  Cape 
Colony,  "which  had  fallen  very  low,  showed  such  a 
marlied  increase  as  they  had  never  done  before 
in  so  short  a time.  To  give  you  an  idea  of  the 
m a i ked  effect  which  the  discovery  of  the  Diamond 
Fields  had  upon  trade  and  customs,  I may  re- 
mark here  that  the  import  duties  which,  in  1869 
(the  year  in  which  diamond  digging  was  first 
started),  were  but  £1,953,091,  had  risen  by  the  end 
of  1871  to  £2,585,298;  whilst  at  the  end  of  1879 
tJiey  had  risen  to  £7,080,229.  With  this  aspect  of 
Diamond  Field  history,  I purpose  to  deal  later 
on. 

It  was  a remarkable  feature  of  the  Diamond 
Fields,  in  the  first  period  of  their  history,  that  such 
crowds  of  men  should  have  worked  side  by  side 
with  so  little  outrage.  Crime  of  a serious  kind 
was  seldom  committed.  There  was  none  of  the 
outbreaks  which  in  California,  in  the  early  days  of 
digging  for  gold  there,  called  the  Vigilantes  into 
existence.  In  that  country  itbecamenecessary,for  the 
s.'ike  of  life  and  property,  to  keep  a body  of  men  with 
loaded  revolvers  in  their  belts — astern  necessity-— 
and  bands  of  ruffians  were  shot  down  without 
mcicy.  On  the  Australian  gold-fields,  blood- 
hhedding  had  to  be  resorted  to,  and  in  the  history 
of  gold -digging  in  that  country,  occur  records  of 
b)  niality  little  loss  horrible  than  in  the  historical 
records  of  California. 

'Fhe  Californian  diggings,  in  their  earliest  days, 
\vcl(^  the  resort  of  the  off-scourings  of  America 
and  elsewhere.  The  great  mass  of  the  men  who 
<-)(iwded  the  banks  of  the  Vaal — indeed,  I 
may  say  nearly  all  who  first  arrived  there 
to  dig  for  diamonds — were  colonists,  the  most  of 
wlxiiu  had  occupied  positions  in  which  character 
W!i.<;  indisj)en  sable.  A very  large  proportion  of  the 
diggcis  of  1870,  who  oj)erated  on  the  banks  of  the 
Vaal  Fiver,  were  colonial  born  men  from  the  frontier 
di.'.triclsof  Natal,  cither  men  who  left  their  farms,  or 
theirbn.-'inesses,  or  professions  in  the  frontier  towns. 
'I'hose  who  formed  these  parties  were  most  usually 
related  to  each  other  in  someway- — either  by  blood 
or  bu.siness.  Tlien  a good  many  military  men,  who 
ha  j)j»ened  to  bo  in  the  country  at  the  time,  obtained 
IcHve  of  absence,  and  joined  in  the  rush.  The  first 
j)eif;oiis  who  came  into  the  fields  from  Natal  were 
.Messrs.  Glennie  and  King.  They  joined  the 
lh>nmlic])nrty,  headed  by  Mr.  Eobinson,  ofthefirm 
o'  bobinson  and  Marcus,  of  London  and  Kimberley, 
whoojienod  uj)  the  diggings  on  Livingstonia  (after- 
w.inls  Robinson)  and  Hebron.  Glennie  had  been 
a gf*ld-diggcr  in  California  and  Australia,  and 
he  first  inti  oduced  digging  and  cradling.  Up  to 
Mie  end  of  1870,  very  few  persons  had  come  from 

Oher  countries  to  dig  for  diamonds. 

In  Gouth  Africa,  as  in  all  other  parts  of  the 


world,  there  are  men  who  never  work  until  they 
are  compelled,  and  who  are  incorrigible  and 
irrestrainable.  There  are  far  fewer  of  these  men 
in  South  Africa  than  in  any  other  country  I | 
have  yet  seen,  but  still,  they  are  even  too 
plentiful  in  South  Africa.  They  cannot  live 
long  in  idleness  and  debauchery  in  the  towns, 
hence  they  make  their  way  to  the  farms,  and 
obtain  a living  amongst  the  Boers.  At  the  port 
towns  the  worst  of  them  are  found  ; but  there  are  J 
not  a great  many  port  towns  in  South  Africa,  and  ; 
the  Diamond  Fields  are  too  far  from  the  ports  to 
be  easily  reached  by  such  men  as  those  I speak  of. 
However,  by  about  October,  1870,  from  theportsand  ! 

the  farms  there  came,  amongst  the  thousands  who 
were  swarming  the  banks  of  Vaal  River,  a hundred 
or  two  of  the  restless,  rowdy,  worthless  men,  who 
never  care  for  any  settled  employment.  But  these 
never  had  the  least  chance  of  getting  the  upper 
hand  at  any  of  the  camps.  The  moral  force  of  the 
bulk  of  the  diggers  was  sufficient  to  silence  the 
idle  and  unruly  whenever  they  became  restless. 
The  Diamond  Fields,  however,  had  not  been  long 
in  existence  before  parties  sprung  up.  It  was 
curious  to  see  how  men  became  ambitious  for  place 
and  power  in  that  outlying  region,  just  as  they  do 
in  England,  America,  France,  and  elsewhere  ; and 
it  was  in  the  contentions  and  conflicts  of  such  people 
that  the  unruly  element  became  dangerous.  They 
were  always  ready  to  back  anyone  who  would  pay 
or  stand  drinks,  and  would  as  soon  shout  for  a 
Transvaal  magistrate  as  an  English,  for  a president 
as  fora  diggers’  protection  association.  It  was  all 
one  to  them — they  only  cared  for  who  paid  best,  or 
who  would  “stand  Sam”  the  more  readily.  AtPneil 
and  Hebron,  the  Englishman  and  the  Dutch  Boer 
worked  side  by  side  without  any  consideration  of 
nationality.  In  five  cases  out  of  ten,  the  English- 
man did  not  understand  one  word  of  Africander 
Dutch,  nor  the  Boer  a single  word  of  English,  so 
that  if  they  did  quarrel,  it  could  not  be  a “word 
and  a blow.”  Whilst,  however,  individuals  worked 
along  together  pleasantly  enough  without  regard  to 
nationality,  there  was  a good  deal  of  feeling  arising 
out  of  the  different  nationalities  which  governed 
the  several  camps.  For  instance,  Pneil  was  under  the 
flag  of  the  Orange  River  Free  State.  Hebron  was 
under  the  flag  of  the  Transvaal  Republic,  and  Klip- 
drif  t under  no  flag  w hatever , but  the  English  flag  was 
understood  to  be  the  Klipdrift  flag.  The  Transvaal 
would  have  liked  to  have  taken  possession  of  Klip- 
drift, and  did  try.  The  Dutch  element  at  Pniel 
were  equally  eager  with  the  Transvaalers  to  get 
possession,  and  both  did  attempt  it.  The  Transvaal 
Government,  as  I mentioned  before,  did  send  a 
magistrate,  but  he  was  put  across  the  river.  The 
magistrate  at  Hebron  put  an  Englishman  into 
prison  because  he  refused  to  pay  a 10s.  license  to 
dig,  and  the  Klipdrift  men,  that  is  the  men  on 
that  side  of  the  river,  armed  themselves,  and  went 
up  and  forced  the  magistrate  to  liberate  his  pri- 
soner, and  made  his  worship  entertain  the  libera- 
tion army  into  the  bargain. 

It  no  doubt  kept  the  republican  element  under, 
when  it  became  known  that  the  subjects  of  her 
Majesty  in  the  Fields  had  memorialised.  Lieutenant- 
Governor  Hay,  then  acting  as  High  Commissioner 
and  Governor  of  the  Cape  Colony,  to  assert  the 
Queen’s  authority  on  the  banks  of  the  Vaal,  and 
that  his  Excellency  had  sent  back  a favourable 
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answer.  In  those  days  the  power  of  England  was 
supreme,  wherever  it  dared  assert  itself,  in  South 
Africa,  and  the  word  of  whoever  represented  the 
Crown  was  as  law  to  men  of  all  nationalities  and 
races. 

When  I said  that  there  was  a desire  amongst  the 
Dutch  element  on  the  Pniel  side  to  have  possession 
of  Klipdrift,  I must  be  understood  not  to  mean 
that  the  President  of  the  Free  State,  representing 
that  State,  had  any  such  design.  On  the  contrary, 
in  a conversation  I had  with  him  at  the  Presidency, 
in  Bloemfontein,  in  about  August,  1870,  he  distinctly 
told  me  that  the  Free  State  had  no  claim  what- 
ever upon  the  land  on  the  Klipdrift  side  of  the 
river,  but  the  Dutch  Boers,  I mean  the  majority  of 
those  one  meets  with  in  that  territory,  so  far  re- 
moved from  the  sea,  look  upon  themselves  as 
the  rightful  owners  of  all  lands  they  can  come 
across,  which  are  only  occupied  by  natives. 
The  British  Government,  as  I presume  you  are 
aware,  did  make,  at  the  close  of  1870,  some 
sign  that  it  intended  to  protect  its  subjects  who 
were  operating  in  thousands  along  the  banks  of 
the  Yaal.  The  chief  Waterboer  had  solicited  the 
representative  of  the  Crown,  years  before  that 
time,  to  take  him  and  his  people  under  its  pro- 
tection. It  has  been  said,  and  very  many  times 
repeated,  that  the  British  Government  would  never 
have  cared  whether  the  Free  State  or  Waterboer 
took  the  land  in  dispute  between  them,  but  for  the 
discovery  of  diamonds  in  the  disputed  territory. 
Nothing  can  be  further  from  the  truth  than  is  this, 
as  reference  to  Blue-books  and  other  docu- 
ments will  prove.  Years  before  the  discovery  of 
diamonds.  Sir  Philip  Wodehouse,  whilst  High 
Commissioner  and  Governor,  had  taken  action 
in  this  matter,  in  consequence  of  the  encroach- 
ments of  the  Boers  upon  Griqua  territory. 
Waterboer  had  tendered  his  country  to  the 
Government,  also  years  before,  and  his  people  had 
long  been  anxious  to  be  under  the  Government  of 
the  Queen.  In  1870,  when  the  memorial  was  sent 
to  Lieut. -Governor  Hay,  then  Acting  High  Com- 
missioner and  Governor,  to  take  the  Diamond 
Fields  under  his  protection,  Waterboer  was  quite 
as  anxious  as  the  memorialists  that  the  British 
Government  should  do  so.  But  neither  the 
Colonial  Government  nor  the  High  Commissioner 
had  any  power  to  hoist  the  British  flag  over  new 
territory,  and  much  time  was  lost  before  anything 
whatever  was  done  in  the  matter.  At  last,  how- 
ever, it  was  decided  to  send  up  a special  magi- 
strate, appointed  by  the  High  Commissioner, 
to  administer  law  and  justice  under  the  authority 
of  a Griqua  chief. 

I have  now  given  you  an  outline  history  of  the 
origin  of  the  Fields,  and  of  what  I consider  to  be 
a distinct  phase  in  their  history.  I shall  endeavour 
to  lead  up,  stage  by  stage,  until  I reach  the  present 
period,  when  art  and  industries  have  obtained 
permanent  and  secure  footing  there. 

I regard  the  arrival  of  the  special  magistrate 
in  the  Diamond  Fields  as  the  commencement  of 
a new  era  in  their  history.  His  arrival  was  hailed 
by  F4nglishmen  on  both  sides  of  the  river  with  un- 
qualified satisfaction. 

It  was  a novel  sight  to  see  an  English  magis- 
trate holding  an  appointment  under  the  com- 
bined authority  of  the  Crown  of  England  and 
a native  chief.  However,  I suppose  it  was  the 


best  thing  that  could  have  been  done  under 
the  circumstances.  Had  he  not  arrived  when 
he  did,  there  can  be  no  question  that  the  Free 
State  Boers  would  have  come  in  and  possessed 
themselves  of  all  the  land  where  the  dry  diggings 
now  are,  for,  after  the  arrival  of  Mr.  Campbell, 
an  attempt  was  made  to  compel  the  diggers  work- 
ing at  the  smaller  diggings  down  the  Pniel  side  of 
the  Vaal  Eiver  to  pay  tribute  to  the  Free  State. 
An  armed  force  did  come  into  Pniel,  and  threatened 
to  force  diggers  at  Cawood’s  Hope,  and  such  like 
places,  to  pay  taxes  to  them,  but  the  English 
diggers  defied  them,  and  the  armed  Boers  seeing 
the  attitude  of  the  diggers  thought  it  best  not  to 
attempt  force. 

I now  propose  to  pass  from  the  river  diggings 
to  the  dry  diggings.  There  had  been,  for  some 
time  before  Mr.  Campbell’s  arrival,  talk  about 
diamonds  having  been  found  at  Du  Toit’s  Pan, 
and  Bultfontein — two  farms,  24  miles  from  the 
Vaal,  on  the  road  to  the  Orange  Eiver  Free  State. 
The  most  wonderful  portion  of  the  Diamond 
Fields  is  that  of  the  dry  diggings.  They  derived 
this  name  from  the  fact  that  there  was  no  water 
there,  and  the  diamonds  having  been  originally 
discovered  in  a light  sandy  soil,  it  was  thought 
that  they  could  be  found  without  the  diggers 
having  to  undergo  the  laborious  operations  of 
cradling  and  washing  the  soil  before  sorting, 
which  they  had  been  compelled  to  do  whilst 
operating  on  the  banks  of  the  river.  The  first  of 
of  the  dry  diggings  to  attract  public  attention 
was  Du  Toit’s  Pan,  to  which  a few  diggers  had 
resorted  before  the  close  of  1870.  Small  diamonds 
had  been  found  on  this  farm,  and  on  the  adjoining 
one.  Du  Toit’s  Pan  belonged  to  a Mr.  Van  Wyk, 
and  Bultfontein  to  a Mr.  Du  Plooy.  It  is  scarcely 
worth  while  to  wade  through  the  details  of  pur- 
chase and  sale,  and  the  disputes  and  actions  at  law, 
which  came  out  of  the  purchase.  It  will  be  suffi- 
cient to  state  that  these  two  farms  ultimately 
became  the  property  of  the  London  and  South 
African  Exploration  Company,  and  were,  when 
first  purchased  by  that  company,  under  the  juris- 
diction of  the  Free  State.  The  work  here  was 
found  to  be  a good  deal  easier  than  it  was  down 
the  river,  no  water  being  used.  The  big  boulders 
which  had  to  be  dug  out  to  get  at  the  diaraond- 
iferous  soil  at  Pniel  and  Klipdrift  did  not  stand  in 
the  way  of  working  here.  The  ground  was  all  soft, 
and  of  a consistency  which  could  easily  be  worked 
with  a pick  and  shovel.  There  was  no  breaking  up 
of  the  ground  after  it  had  been  dug  out.  All  the 
operation  necessary  to  get  it  on  the  sorting  table, 
was  to  sift  it  in  a sieve  with  a large  mesh  in  the 
first  place,  to  get  rid  of  the  large  stones,  and 
afterwards  to  sift  it  in  a fine  sieve,  which  was 
usually  made  in  the  shape  of  a hand  barrow, 
and  swung  to  and  fro  by  the  men  holding  the 
handles,  or  fastened  by  reims  at  either  end  to 
upright  posts,  and  worked  just  as  is  a swinging 
cot.  The  process  of  getting  through  the  work 
was  very  light  and  simple.  The  early  diggers  on 
the  dry  diggings,  dug  pits  of  about  two  or  three  or 
four  feet  deep,  threw  the  stuff  into  a coarse  sieve, 
and  then  placed  it  on  a sorting  table,  to 
get  rid  of  the  large  stones,  then  took  the  coarse 
sifted  gravel,  and  sifted  it  in  a very  fine  sieve, 
where  the  sorter,  with  a piece  of  zinc,  scraped  it 
across  the  table,  and  picked  out  whatever  diamonds 


376 


JOTJENAL  OF  THE  SOCIETY  OF  AETS,  Mauch  18,  1881. 


ttere  were  to  be  foimd  in  it.  Eeports  of  good 
finds  continued  to  appear  in  the  columns  of  news- 
papers wliicb  were  then  published  at  Pniel  and 
Klipdrift,  and  as  these  reports  increased  in  fre- 
quency, so  did  the  population  in  bulk.  Klipdrift 
had  long  before  been  abandoned  as  diggings.  It 
was  a town  of  shopkeepers  and  tradesmen,  and  was 
fed  from  the  down-river  diggings,  such  as  Cawood’s 
Hope,  Forlorn  Hope,  Union  Jacket,  and  other 
diggings  of  that  sort.  Pniel  was  in  all  its  glory  in  the 
early  part  of  1871,  when  there  was  a rush  off  to  Hu 
Toit’s  Pan.  The  chief  part  of  the  time  of  the  special 
magistrate  at  Klipdrift,  during  the  first  six  months 
lie  wms  there,  was  taken  ‘up  with  the  settlement 
of  disputes  about  land  which  existed  between  the 
Transvaal  Government  and  the  native  chiefs.  The 
Free  State  magistrate  had  become  a sort  of  king  on 
his  side  of  the  river,  and  npw,  when  the  rush  was 
taking  place  from  all  parts  of  the  river  to  Hu  Toit’s 
Pan,  he  took  care  to  open  a second  court  there; 
and,  in  a very  short  space  of  time,  Hu  Toit’s  Pan 
became  an  immense  camp.  Very  large  and  good 
diamonds  were  found  there.  The  proprietors  of 
Bultfontein  did  all  in  their  power  to  prevent  that 
estate  being  rushed,  but  they  could  not  withstand 
the  will  of  the  diggers,  who  jumped  the  place. 
The  proprietors  appealed  to  the  Government  of  the 
Free  State,  but  the  Free  State  Government  had  no 
more  power  than  the  proprietors  themselves  to 
restrain  large  bodies  of  men.  The  best  thing  that 
could  be  done  was  done  to  make  terms  with 
them.  Mr,  Van  Wyk’s  friends,  who  first 
worked  at  Hu  Toit’s  Pan,  gave  him  one- 
fourth  of  their  finds  for  giving  them  the 
right  to  work  there,  but  when  the  diggers  came 
up  from  the  river,  they  were  not  satisfied  with  this 
arrangement,  and  a monthly  license  to  dig  became 
the  settled  thing.  At  first,  the  cost  of  the  license 
was  7s.  6d.,  but  was  afterwards  increased  to  10s. 
By  the  middle  of  1871,  Hii  Toit’s  Pan  had  become 
a towm,  with  hotels,  stores,  and  shops  ; and  then,  it 
liaving  been  noised  abroad  that  diamonds  could  be 
had  for  the  picking  in  the  South  African  Hiamond 
Fields,  the  excitement  was  no  longer  confined  to 
Soutli  Africa — men  came  from  England,  America, 
and  Australia.  The  roads  from  Cape  Town  and  Port 
Elizabfdli  to  the  diamond  fields  were  full  of  life- 
vehicles  of  all  sorts  ran  between  the  fields  and  the 
colony.  A rude  kind  of  omnibus,  drawn  by  mules, 
was  the  first  attempt  made  to  convey  passengers 
to  and  fro.  For  some  time  in  1870  and  1871  "this 
and  the  post-cart  were  the  only  public  vehicles  by 
which  the  fields  could  be  reached.  Afterwards, 
tra7is])ort  companies  sprung  up,  and  the  journey 
of  froni  six  to  seven  hundred  miles  was  made  in 
about  eight  days,  and  with  a fair  amount  of  com- 
fort. , 

adjoining  estate  to  Bultfontein  and  Hu 
roit  s T*an,  \ ooruit^igt,  W'as  the  property  of  Mr. 
do  Boor.  Ho  and  liis  sons  had  been  working  Voo- 
ruit/igt  as  a farm,  but  they,  seeing  the  success  of  the 
Hu  Foit  s Pan  and  Bultfontein  diggers,  and  that 
t hoir  farm  partook  of  the  samecharacter,  commenced 
digging  at  old  Ho  Beers  for  diamonds  also.  They 
found  afew  ; this  brought  other  diggers  to  the  spot, 
.and  then  they  iTsolvcd  to  open  diggings,  which 
T\  fiaine  ternis  as  their  neighbours  at 

Hu  Hut’s  Pan  and  Bultfontein.  They  laid  out  a 
town  and  offered  erven,  or  sites  for  building,  at 
auction,  on  the  *2 1st  of  October  of  that  year.  Nearly 


up  to  the  time  when  these  diggings  were  opened, 
there  had  been  great  suffering  from  want  of 
water.  One  gentleman,  residing  at  the  “ Hu  Toit’s 
Pan  ” hotel,  after  being  there  for  two  months 
without  being  able  to  get  water  enough  for  a bath, 
determined  to  have  a bath  of  soda  water,  and 
ordered  the  landlord  to  send  him  as  many  dozen  of 
sodas  as  would  be  sufficient.  This  the  landlord 
refused  to  do,  as  he  had  got  the  soda  with  some 
difficulty,  in  order  to  sellit  with  brandy  to  customers. 
“ Then,”  said  the  customer,  who  wanted  the  bath, 
“ send  me  the  brandy  with  the  sodas,  that  I may 
have  my  soda’s  and  b’s.”  This  the  landord  did,  and 
the  gentleman  told  his  friends  that  he  drank  the 
brandy  and  bathed  in  the  soda  water. 

At  old  He  Beers,  water  was  found  at  a much 
lesser  depth  than  at  Hu  Toit’s  Pan,  and  this,  added 
to  the  picturesque  appearance  of  the  camp,  made 
it  the  most  attractive,  especially  to  diggers  who 
had  brought  their  families  with  them.  Indeed, 
He  Beer’s  afterwards  became  the  Belgravia  of  the 
Fields;  it  was  the  residence  of  the  Lieut. -Governor 
during  the  time  the  fields  were  really  governed 
as  they  should  be ; and,  of  course,  the  residence  of 
the  Lieut. -Govern or  was,  as  it  ought  to  be,  the 
centre,  around  which  society  gathered,  fluttered, 
and  plumed  its  wings. 

In  July,  1871,  came  the  crowning  of  the 
diamond  discoveries  in  South  Africa.  Early  in  the 
month  of  that  July  a new  rush  had  been  reported 
at  about  a mile  beyond  He  Beers,  and  many  dia- 
monds were  found  near  the  surface.  It  was  only  a 
small  “kopje,”  or  hill,  a few  acres  in  area,  sur- 
rounded by  a reef  of  hard  rock.  The  claims  were 
marked  out  by  a gentleman,  Mr.  Finlason,  now 
residing  in  London,  and  all  taken  out  on  the  10s. 
monthly  license  system.  There  was  a rule  made  by 
diggers’  committees,  strictly  adhered  to  by  them, 
and  afterwards,  when  the  Fields  had  been  declared 
British,  was  as  rigidly  adhered  to  by  the  Govern- 
ment, viz.,  that  no  man  should  hold  more  than 
a certain  number  of  claims ; two  when  the 
claims  were  first  allotted,  and,  I think,  six 
afterwards  by  purchase  or  otherwise.  I am 
not  sure  of  the  number,  but  that  was  about 
the  limit,  and  no  matter  how  many  claims 
a man  purchased,  he  could  not  register  more 
than  the  fixed  number  in  his  own  name.  The 
claims  given  out  at  the  Colesberg  Kopje  were 
thought,  at  about  two  months  after  the  woiking^ 
of  the  kopje  was  commenced,  to  be  the  luckiest 
thing  in  the  world  for  those  to  whom  they 
were  given.  Fine  large  stones  were  picked 
out  in  abundance,  and  within  three  months 
after  the  claims  had  been  marked  out,  they 
were  sub-divided,  and  quarter  claims  sold  for 
as  much  as  £500  and  £600 ; whole  claims  did 
fetch,  in  some  cases,  as  high  as  £2,000 ; and 
the  prudent  people  who  saw  this,  remarked  how 
utterly  reckless  men  were  when  in  search  of  wealth. 
The  He  Beers  were  prudent  men.  When  Mr. 
Alfred  Ebden,  of  the  firm  of  Hunell,  Ebden  and 
Co.,  merchants,  of  Port  Elizabeth,  came  up  on  a 
visit  to  the  Hiamond  Fields,  and  offered  the  He 
Beers  £6,000  for  the  Vooruitzigt  estate,  which 
included  the  Colesberg  Kopje  and  old  He  Beers 
diggings,  and  town,  with  a vast  area  of  land, 
homestead,  and  other  building  besides,  they  jumped 
at  it,  pocketed  the  money,  and  thought  themselves 
very  fortunate  indeed.  Before  diamonds  were  found 
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upon  it,  I have  no  doubt  they  would  have  taken 
£600.  Mr.  Ebden  formed  a company  to  work  the 
Vooruitzigt  estate  as  diamond  fields,  and  the 
returns  to  that  company  were  magnificent. 

Wherever  there  were  diggings,  a town  of  course 
sprung  up  round  them.  As  it  was  at  Pniel  and  Klip- 
drift,  so  it  was  at  Du  Toit’s  Pan  and  Vooruitzigt, 
and  at  all  the  diggings.  The  last  discovered 
diggings  were,  for  years,  known  as  the  Colesberg 
Kopje,  the  town  surrounding  them  as  “ The  New 
Rush.”  The  daily  finds  at  this  rush,  immediately 
upon  its  being  worked,  were  something  marvellous, 
and  large  fortunes  were  realised  by  some  diggers, 
between  July  and  the  end  of  October.  I just 
remember  one  illustration  of  the  success  which 
attended  on  the  operations,  of  many.  A Mr. 
Smuts,  a Dutchman,  bought  half  a claim  for 
£50,  and  in  two  months  he  had  taken  out  diamonds 
to  the  value  of  from  £15,000  to  £20,000. 

Such  returns  as  these  were  frequently  reported, 
and  the  natural  consequence  was  that  the  river 
diggings  were  abandoned  for  the  dry  diggings. 

Sir  Henry  Barkly  came  to  South  Africa  as  High 
Commissioner  and  Governor  of  the  Cape  Colony 
and  Natal,  as  the  successor  of  Sir  Philip  Wode- 
house,  Lieutenant-Governor  Hay  having  filled  the 
acting  appointment  in  the  interval  between  the 
departure  of  the  one  and  the  arrival  of  the  other. 
Sir  Henry  found  that,  whilst  the  Diamond  Fields 
were  filling  the  Treasury,  that  they  needed  being 
dealt  with  promptly  and  considerately.  He,  at  the 
very  earliest  possible  moment,  came  up  to  see  the 
fields  for  himself,  to  meet  Waterboer,  Pretorius, 
and  the  representatives  of  all  interests.  He  was 
received  with  a heartiness  he  has  always  been 
ready  to  acknowledge.  He  had  been  gradually 
working  the  machinery  for  governing  the  Fields 
into  something  like  order ; but  the  work  was  not 
easy,  for  the  complications  were  great.  His  Excel- 
lency came  to  the  conclusion  that  the  Diamond 
Fields  should  be  annexed  to  the  Cape  Colony 
and  governed  from  Capetown ; and  whilst  I,  who 
had  resided  in  the  colony  then  some  seventeen  years, 
felt  sure  that  such  an  arrangement  would  not 
answer,  I was  quite  willing  to  fall  in  with  it,  for 
the  sake  of  having  the  Fields  included  in  the  British 
Empire.  It  must  be  remembered  that  at  the  time 
I am  speaking  of,  the  only  Diamond  Fields  we  had 
any  command  over  were  those  on  the  Klipdrift 
side  of  the  Yaal  River.  Pniel,  and  all  the  terri- 
tory between  that  and  the  Free  State,  was  claimed 
by  the  Free  State  Government,  and  the  Free  State, 
in  the  person  of  a magistrate,  Avas  in  possession  of 
Pniel,  and  all  on  that  side  of  the  water.  I do  not 
even  now  see  Avhat  better  course  Sir  H.  Barkly 
could  have  adopted  than  he  did  at  that  time.  He 
recommended  the  Cape  Parliament,  after  his  first 
visit  to  annex  the  Diamond  Fields,  which  they  at 
first  led  his  Excellency  to  suppose  they  would  do 
next  year.  When  next  year  came  they  declined. 
Had  the  leaders  of  the  Parliamentary  majority 
have  been  as  far-seeing  as  was  his  Excellency, 
they  would  have  listened  to  him  then. 

The  diggings  went  on  yielding,  but  confusion, 
from  the  Avant  of  a settled  Government,  grew 
worse  confounded.  Waterboer  had  ahvays  con- 
tended that  the  land  on  the  Pniel  side,  on  which 


the  dispute.  The  representatives  of  the  CroATn, 
recognising  Waterboer  as  an  ally  having  claims 
upon  the  British  and  Colonial  Governments,  hadi 
been  desirous  of  putting  him  in  possession,  but  the 
office  of  High  Commissioner  and  Governor  of  the 
Cape  Colony  is  not  a light  one,  and  the  gentlemen 
who  have  so  ably  filled  these  offices  during  the 
last  quarter  of  a century  and  more,  had  their  hands 
too  full  of  pressing  Avork  to  be  able  to  devote  the 
time  and  attention  they  would  like  to  have  done  to 
this  matter  of  Waterboer’s,  or  he  would  have  been 
in  possession  on  the  day  the  diamonds  were  first 
discovered  upon  it.  However,  Sir  Henry  Barkly 
brought  the  matter  to  a point  on  the  23rd  of 
October,  1871,  by  forwarding  a document  to  the 
President  of  the  Free  State,  and  proclaiming, 
“Captain  Waterboer  and  his  people,  British 
subjects,  and  the  territory  in  Avhich  the  dry 
diggings  are  situated,  British  territory.”  The 
proclamation  made  in  the  Diamond  Fields  was 
received  with  great  rejoicings. 

Previous  to  that  time,  a resident  magistrate  had 
been  sitting  at  the  New  Rush,  under  British 
authority,  and,  strange  to  say,  one  had  also  been 
sitting  under  Free  State  authority  at  Pniel  and 
Du  Toit’s  Pan.  The  New  Rush  is  situated  between 
the  tAvo,  m the  same  district,  and  there  is  but  two 
miles  distant  between  Du  Toit’s  Pan  and  the  New 
Rush.  To  get  from  Du  Toit’s  Pan  to  Pniel,  the 
Free  State  magistrate  had  to  pass  by  the  office  of 
the  rival  functionary,  the  Britisher,  and  I know 
they  frequently  used  to  shake  hands  as  they 
passed  each  other  of  a morning,  and  I have  a 
notion  that  they  as  frequently  spent  a social  evening 
together.  The  Orange  Free  State  Government  saw 
clearly  that  it  could  not  control  the  enormous  popu- 
lation which  had  noAV  gathered  round  those  dig- 
gings. The  magistrate  sent  doAvn  found  that  the 
AvholethinghadgroAvn  beyond  bis  control.  When  the 
proclamation  was  issued,  and  the  British  flag  Avas 
hoisted,  I am  confident  that  President  Brand  and 
the  Members  of  the  Volksraad  gave  a sigh  of 
relief — I do  not  mean  a sigh  between  them,  but 
one  each,  the  President  the  biggest  by  far.  Of 
course,  there  was  a protest,  sent  to  Sir  Henry 
Barkly.  A protest  is  a South  African  institution. 
Nothing  is  ever  done  to  alter,  or  amend,  or  un- 
prove, or  carry  out  anything  whatever,  but  some 
one  is  sure  to  send  in  a protest  against  it.  How- 
ever, the  protest  at  last  brought  the  Orange  Free 
State  £90,000 — Avhat  for  I never  understood  yet, 
and  I am  sure  that  no  one  who  reads  the  cori'es- 
pondence  which  passed  betAveen  Sir  Henry  Barkly 
and  President  Brand  ever  will.  I am  sure  Sir 
Henry  Barkly  does  not.  However,  I may  be 
allowed  to  say  here,  that  I consider  it  Avorth  all 
the  money  to  have  so  good  a neighbour  as  Presi- 
dent Brand  has  proved  himself  to  be,  close  to  the 
Diamond  Fields,  only  that  I would  prefer  him  as 
Lieut. -Governor  of  the  State,  to  that  of  President 
of  it. 

The  dry  diggings  at  last  attracted  every  one 
away  from  the  Pniel  diggings,  and,  for  the  most 
part,  the  diggers  from  the  lower  and  minor 
diggings  on  the  river.  Klipdrift,  as  a toAvn,  held 
out  until  1873,  the  residents  all  the  time  contend- 
ing that  the  place  they  had  settled,  being  the  first 
permanent  toAvn  built,  was  bound  to  be  the  seat 
of  Government,  no  matter  where  the  population 


the  mines  were  situated,  was  his.  This  the  Orange 
Free  State  had  consistently  disputed.  As  I said 

before,  it  was  not  “diamonds”  which  originated  | was,  or  where  the  productive  powers  of  the 
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province  might  be.  The  foundations  of  all  the 
British  institutions  in  the  country  were  laid  there — 
magistracies,  the  High  or  Supreme  Court,  and 
Land  Commission,  post-office,  registry-office,  and 
Government  Surveyors’  Department.  Sir  H. 
Barkly  found  the  Cape  Parliament  fail  him,  when 
he  endeavoured  to  annex  the  country  after  he 
had  created  the  province  and  proclaimed  it 
British  territory,  and  he  paid  a second  visit  to  the 
Fields  about  two  years  after. 

Between  the  time  of  his  first  and  second  visit, 
the  Government  of  the  province  had  been  adminis- 
tered by  three  Commissioners ; but  the  divisions 
amongst  the  members  of  the  Commission,  and  the 
irrepressible  character  of  the  diggers,  had,  before 
his  Excellency’s  arrival,  led  to  disaffection  and 
complications  ; and  he  had  seen,  before  leaving  the 
Cape  Colony,  that  some  change  must  be  made  in 
the  plan  and  principle  of  government.  When  he 
came  he  found  the  population  so  vast,  and  the 
magnitude  of  the  enterprise  so  great,  that  he  saw 
there  was  nothing  left  for  him  but  to  convert 
it  into  a Crown  colony,  and  give  the  people 
a voice  in  the  management  of  their  own  affairs. 
I can  give  you  no  better  idea  of  the  change 
which  had  taken  place  than  to  read  you  a sketch 
which  I wrote  at  the  time  in  a little  work  I myself 
published  and  dedicated  to  Sir  H.  Barkly,  and 
which  I have  affixed  as  an  appendix  to  this  paper. 
(See  A in  appendix.) 

Claims  in  the  Du  Toit’s  Pan  diggings  had 
been  forsaken  for  what  then  appeared  to  be 
tlie  more  profitable  claims  in  the  Colesberg 
Kof)je.  At  a banquet  given  to  his  Excellency  at 
Kimberly,  he  said  he  had  thought  that  the  Fields 
might  have  been  governed  from  Cape  Town,  and 
lie  had  tried  every  means  so  to  govern  them.  He 
found  that  they  could  not  be  governed  from  Cape 
Town,  but  must  have  a Legislative  Council  like  that 
of  Natal.  He  jiromised  that  he  would  bring  this 
about.  After  this  a Lieut. -Governor  was  appointed. 
Mr.  Kichard  Southey,  one  of  the  most  practical, 
skilful,  and  single-minded  of  all  those  able  men 
who  have  served  her  Majesty  in  South  Africa,  being 
apjioiiilcd  to  the  office.  A Legislative  Council, 
under  Letters  Patent,  was  created,  consisting  of 
eight  memliers — four  nominated  by  the  Crown, 
.and  four  elected  by  the  people,  on  a franchise 
that  gave  to  nearly  every  one  a vote,  without  dis- 
*^mction  of  race  or  colour.  The  Lieutenant- 
Governor  arrived  in  1873,  and  remained  in  office 
over  three  years.  It  will  be  easily  imagined  that 
it  was  not  easy  to  govern  so  mixed  a population, 
ill  which  there  were  so  many  conflicting  interests, 
.'ind  it  will  be  as  easily  conceived  that  men,  dissatis- 
liod  because  they  could  not  get  all  their  own  way, 
could,  in  conjunction  with  others  bent  on  creat- 
ing disturbance,  soon  breed  disaffection.  The 
Lieutenant-Governor  was  left  to  do  the  best  he 

e. <)uld,  without  the  presence  of  soldiers  or  mounted 
police.  An  outbreak  became  inevitable  : it  took 
filaco,  and  a regiment  of  soldiers  had  to  be  sent 
up,  under  General  Sir  Arthur  Cunningham,  to  show 
that  the  British  authorities  were  not  to  be  defied. 

I .slnill  not  enter  into  the  merits  of  this  outbreak, 
if  merits  there  were.  I merely  state  what  were  the 

f. ac^s. 

[hiring  Mr.  Southey's  administration,  the  o^vne^s 
of  Vooniit/.igt,  who  purchased  the  estate  for  £6,000, 
hail  been  taking  from  £20,000  to  £25,000  per 


annum,  for  rents  of  sites  for  buildings  and  shops 
to  be  erected  upon.  The  owners  of  the  estate 
endeavoured  to  double  the  rents,  and  it  was 
seen  that  it  would  not  do  to  permit  them  to 
have  such  power  over  the  town  in  which  the 
seat  of  Government  was  fixed,  or  they  would 
virtually  become  the  Government.  The  High 
Court  had  been  removed  from  Barkly  to  Kim- 
berley, and  the  whole  machinery  of  government 
was  centred  there.  I should  have  mentioned 
that,  soon  after  Sir  Henry  Barkly^  had  initiated 
British  rule  in  the  Diamond  Fields,  the  name  of 
Klipdrift  had  been  changed  to  Barkly,  at  the 
expressed  wish  of  the  people  there,  and  New  Bush 
had  been  changed  to  Kimberley,  in  compliment  to 
the  Secretary  of  State  for  the  Colonies,  who  had 
held  the  same  office  at  the  time,  and  the  district  I 
had  the  honour  to  represent  in  the  Legislative 
Council  was  named  Hay,  inhonourof  Lieut.-Gover- 
nor  Hay,  who  was  the  first  to  assist  in  bringing 
British  rule  to  the  Fields.  Vooruitzigt  was  pur- 
chased by  the  local  Government,  with  the  sanction 
of  the  Earl  of  Carnarvon,  who  was  then  Secretary^  of 
State  for  the  Colonies,  for  £100,000,  and  those  who 
held  sites  of  land  under  a month’s  rental,  were  called 
upon  to  capitalise.  This  was  done,  and  in  this 
way  the  Government  found  itself  in  a position  to 
pay  off  the  purchase  money,  and  to  have  the  10s. 
monthly  license  for  Government  purposes.  The 
De  Beers  Mine  is  on  the  Vooruitzigt  estate,  and 
was  included  in  the  purchase. 

I must  now  travel  back  somewhat  to  make  you 
understand  how  diamond  mining  in  Griqualand 
West  arrived  at  its  present  state  of  prosperity. 
What  I am  about  to  say  will  be  understood  now  to 
apply  more  or  less  to  all  the  mines,  Du  Toit’s  Pan 
and  Bultfontein,  as  well  as  Kimberley  and  De 
Beers.  It  is  years  since  those  diamond  deposits 
could  be  characterised  as  diggings.  They  are  all 
mines,  and  those  who  held  claims  in  the  Kimberley 
and  De  Beers  Mines  on  monthly  licenses  are  now 
the  owners  of  the  claims,  these  having  capatalised 
their  claims  as  the  standholders  did  their  stands. 
The  other  mines  belong  to  the  London  and  Ex- 
ploration Company,  and  claims  on  them  are  held 
on  monthly  license  holdings — the  company  has 
lately  given  their  claimholders  large  advantages  in 
return  for  increased  monthly  payments  for  licenses. 

Pniel  and  Klipdrift  are  no  longer  places  where 
people  go  to  seek  for  diamonds.  All  that  remains 
of  the  days  of  diamond  digging  at  Pniel  are  deep 
holes,  from  which  men  took  out  the  diamonds,  and 
a debris  of  gin  cases,  sardine  boxes,  and  paper 
collars.  Barkly  is  still  a town,  in  which  one  or  two 
firms  (one  especially,  Messrs.  Hill  and  Paddon)  are 
doing  a good  business  with  the  diggers,  who  go 
on  finding  diamonds  of  first  quality  on  the  banks 
of  the  river,  some  12  or  14  miles  below  the  town, 
and  an  interior  trade  is  also  carried  on  with  the 
firm  mentioned. 

The  process  of  diamond-seeking  has  passed 
through  several  phases.  The  original  claimholders 
had  their  claims  for  the  marking  out,  and  hence 
they  were  not  called  upon  to  invest  capital. 
They’’  found  diamonds  in  the  light,  loose,  upper 
soil,  and  having,  for  the  most  part,  done  well 
when  they  got  through  that  soil,  sold  to  others, 
who  went  on  digging  deeper,  until  they  have 
now  to  work  low  at  from  300  to  400  feet 
below  the  surface.  When  they^  found  that  they 
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had  exhausted  the  soil  in  which  they  had 
been  in  the  habit  of  finding  diamonds,  they  came 
upon  a kind  of  loosely-packed  rock,  blue  in  colour, 
and  hard  to  crumble.  They,  at  first,  thought  they 
were  ruined,  that  the  diamonds  had  all  been  taken 
out,  and  that  there  was  nothing  left  to  repay  them 
for  working,  but  on  testing  this  new  stratum,  it 
was  found  to  contain  more  and  a better  quality  of 
diamonds  than  the  surface  soil.  Then  capital  be- 
came necessary.  The  mines  were  gradually  worked 
down  at  a depth,  for  which  the  diamondiferous  soil 
could  be  no  longer  hauled  out  in  ordinary  buckets, 
drawn  to  the  top  of  the  mine  by  manual  labour, 
and  by  means  of  hauling-lines.  Steam  machinery 
had  to  be  employed.  After  arriving  at  a certain 
depth,  the  mines  became  flooded  with  water.  The 
Kimberley  Mine  was  first  flooded.  The  water  had 
to  be  pumped  out,  which  could  only  be  done  by  the 
employment  of  powerful  pumps  worked  by  steam. 
Then  it  was  discovered  that  there  was  reef  in  which 
there  were  no  diamonds,  nothing  but  hard  rock. 
This  had  to  be  taken  out.  For  this  purpose  steam- 
engines  had  to  be  procured,  and  tramways  made. 
All  this  required  a great  deal  of  capital,  and  those 
who  had  no  capital  were  compelled  to  give  way  to 
others  who  had.  The  general  interests  of  the 
claimholders,  in  each  diamond  mine,  are  looked 
after  by  a Mining  Board,  elected  for  that  purpose. 
And  the  cost  of  takhig  out  reef  and  water  is  borne 
by  the  whole  body  of  claimholders. 

I have  here  a rough  diagram,  showing  how  the 
Kimberley  Mine  is  laid  out,  and  how  it  is  assessed. 
This  I will  explain  to  you. 

The  diagram  here  shown  is  of  the  Kimberley  Mine, 
and  it  is  a plan  upon  which  that  mine  is  laid  out. 
This  plan  applies  to  all  the  mines.  The  Kimberley 
Mine  is  eliptical  in  form,  and  its  area  is  estimated 
roughly  at  about  seven  acres.  The  squares  you 
see  marked  out  show  the  claims,  and  the  figures  the 
estimated  value  of  each  claim  for  rating  purposes. 
There  are — 

‘2o  claims  valued  at  £7,000 
80  „ ,,  6,000 

43  ,,  ,,  5,000 

29  ,,  4,500 

32  „ „ 4,000 

48  ,,  ,,  3,500 

35  „ ,,  3,200 

14  ,,  ,,  3,000 

13  ,,  „ 2,500 

11  „ ,,  2,000 

H ,,  „ 1,000 

1 ,,  „ 600 

2 ,,  ,,  500 

1 ,,  ,,  400 

2 „ „ 300 

2 „ „ 250 

1 „ „ 200 

14  „ „ 100 

19  „ „ 50 

This  assessment  is  far  below  the  selling  price — 
on  an  average  25  per  cent,  below.  The  £7,000 
claims  would  fetch  £10,000  in  the  market,  the 
£6,000  about  £8,000,  and  so  on.  This  was  the 
valuation  of  last  year.  In  about  a month  there 
will  be  a new  valuation,  and  then  it  will  be  found 
that  the  values  will  be  much  increased.  The  depth 
of  the  mine  averages  from  300  to  400  feet.  This 
mine  is  nearly,  if  not  altogether,  worked  by 
companies  now,  and  so  is  the  largest  proportion  of 
claims  in  the  other  mines.  For  particulars,  as  to 


shares,  premiums,  and  capital  invested,  you  cannot 
do  better  than  consult  the  admirably  compiled  share 
list  of  Messrs.  Hurly  and  Gray,  advertised  weekly 
in  London  in  the  South  African  newspaper. 

The  claims  of  this  mine,  which  might  have  been 
purchased  for  three-quarters  of  a million  about 
four  years  since,  could  not,  when  that  valuation  was 
made  in  the  month  of  August,  1880,  have  been 
purchased  for  3^  millions  of  money. 

For  some  years  the  Du  Toit’s  Pan  and 
Bultfontein  Mines  were  almost  entirely  aban- 
doned, and  a large  proportion  of  the  claims 
in  both  might  have  been  held  on  payment 
of  rent  and  water  rates,  and  the  license  money. 
Within  the  last  two  years  the  high  price  of  claims 
in  the  Kimberley  Mine  drove  diggers  to  go  else- 
where. Old  De  Beers,  Du  Toit’s  Pan,  and  Bult- 
fontein were  still  open.  A certain  portion  in  each 
of  these  mines  has  always  been  worked  from  the 
time  digging  was  commenced  in  them.  Since,  how- 
ever, they  have  been  worked  anew,  it  has  been 
discovered  that  they  are  all  rich  in  diamonds — 
indeed  the  largest  diamond  that  has  yet  been 
found,  that  of  Mr.  Porter  Ehodes,  lately  exhibited 
to  her  Majesty  the  Queen,  was  found  in  the,  I 
believe,  Du  Toit’s  Pan  Mine.* 

The  value  of  claims  in  the  Du  Toit’s  Pan  and 
Bultfontein  Mines,  and,  indeed,  of  Old  De  Beers 
too,  have  risen  in  a most  extraordinary  manner 
during  the  last  two  years.  Many  a claimholder 
has  grown  rich  from  the  rise  in  the  value  of 
his  claims  alone.  Since  the  proprietors  of  the 
Du  Toit’s  Pan  and  Bultfontein  Mines,  and  their 
claimholders  have  had  their  differences  ad- 
justed, the  whole  aspect  of  affairs  in  these 
two  places  has  changed,  and  claims  that,  a few 
years  since,  were  but  of  nominal  value,  are  now 
most  valuable,  yielding  almost  as  well  as  the 
Kimberley  claims,  and  are  held  in  very  high  esteem 
in  the  market. 

It  is  estimated  that  there  is  invested  in  the 
diamond  mines  of  Griqualand  West  some  mil- 
lions of  money  ; and  to  give  you  an  idea  of  the 
yield  of  diamonds,  I may  here  mention  that  the 
value  of  diamonds  sent  through  the  Post-office 
alone  in  1879  amounted  to  £3,685,000.  The 
returns  of  last  year’s  exportation  are  not  yet  to 
hand  ; they  will  certainly  show  a higher  figure 
than  that  which  I have  quoted  for  1879. 

I have  hitherto  spoken  only  of  the  Diamond 
Fields  in  Griqualand  West,  but  as  the  subject  is  the 
Diamond  Fields  of  South  Africa,  it  may  reason- 
ably be  expected  that  I mention,  however  briefly, 
the  Jaggersfontein  diggings.  These  diggings  are 
situated  near  the  town  of  Fauresmith,  in  the  Free 
State.  Diamonds  had  been  found,  and  diggings 
commenced  there  many  years  ago,  but  the  opera- 
tions of  that  time  not  proving  profitable,  they  were 
abandoned.  About  three  years  ago,  digging  was 
renewed  there,  and  with  at  first  moderate  success. 
Latterly,  however,  the  yield  has  been  excellent, 
and  the  diamonds  of  very  fine  quality,  and  the, 
Jaggersfontein  camp,  in  all  respects,  resembles 
those  I have  before  mentioned  at  the  same  stage  of 
their  history.  Claims,  at  Jaggersfontein,  which 
two  years  ago  could  have  been  had  for  a nominal 
figure,  cannot  now  be  obtained  for  less  than  for 
£900  to  £1,200. 

* This  I have  discovered  to  be  a mistake.  It  was  found  in  the 
Kimberley  Mine.— R.  W.  M. 
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I Lave  as  yet  said  nothing  respecting  the  labour 
question.  The  working  of  claims,  whether  on 
tiio  river,  or  in  the  dry  diggings,  involves  the 
emplojTuent  of  a very  large  amount  of  manual 
labour,  and  the  labour  question  has  been  one 
which  has  at  times  been  very  difficult  indeed. 
The  chief  part  of  the  pick  and  shovel  labour  is 
poilormcd  by  natives,  and  when  I tell  you  that 
(luring  the  last  seven  years  640,000  natives,  who 
never  worked  for  wages  before,  have  been  regis- 
tered as  servants  to  claimholders  in  the  Diamond 
Fields,  you  will  imagine  how  vast  is  the  work 
of  diamond  digging  in  the  Fields.  Holding 
as  I do  that  the  best  and  surest  way  to  civilise 
the  natives,  is  to  induce  them  to  work  steadily 
and  to  work  foi'  wages,  I consider  that  the  Dia- 
mond Fields  have  done  more  to  civilise  the  native 
tribes  fifty  times  over  than  all  other  efforts  and 
institutions  put  together.  The  native  earns  whilst 
working  in  the  diamond  mines,  12s.  per  week  in 
money  on  the  average,  in  addition  to  his  food, 
which  may  be  calculated  at  10s.  per  week,  making 
his  total  weekly  earnings  22s.  The  raw  native, 
when  he  arrives  first  in  the  fields,  has  no  idea  how 
to  use  a spade  or  pick ; he  comes  lean,  naked,  and 
stupid.  That  he  is  so,  is  no  fault  of  his.  Let  any- 
one, who  has  watched  the  course  of  events  in  the 
Diamond  Fields,  speak  fairly,  and  he  will  say 
that  this  native  labour  has  been  turned  to  good 
account,  both  for  the  native  and  his  em- 
ployer. You  will  see  to-day  in  the  Diamond 
Fields  thousands  of  natives  as  well-dressed 
as  the  agricultural  labourer  of  this  country,  and 
in  a great  many  instances  a very  great  deal 
better — they  are  better  clothed  and  better  fed. 
The  natives  here  build  churches  and  schools  for 
themselves,  and  a very  fair  proportion  of  them  have, 
r-.ftcT-  going  back  to  their  chiefs  once  or  twice, 
settled  down  in  the  Fields,  and  have  thrown  off 
the  yolce  of  the  chiefs  altogether. 

Of  course  there  are  great  thieves  amongst  them  ; 
the  moral  law  had  never  been  any  law  to  them 
before  they  arrived  in  the  Fields,  and  in  the  hands 
of  bad  men  they  are  cunning  and  dangerous  thieves. 
T do  not  wish  you  to  understand  from  me  that  all 
the  WO, 000  natives  who  have  worked  for  wages 
in  lhc‘  Diamond  Fields  have  become  model  men — 
far  from  it.  What  I do  maintain  is  that  whilst 
tlioy  have  all  been  taught  to  work,  a very  large 
nroi)Oi’tion  of  them  have  been  civilised  to  a very 
mucli  gi’cater  extent  than  anyone  could  have  calcu- 
lated on,  and  that  that  civilising  influence  is  still 
goinir  on,  and  producing  marvellous  results. 

I have  told  you  in  what  way  diamonds  were 
iirst  discovered  in  South  Africa,  how  the  diamond 
diggings  were  commenced,  and  how,  in  spite  of 
diflfionlties  and  complications,  they  have  been 
Wil4l('d.  Let  us  see,  now,  what  the  discovery  has 
Ld  lo,  .071(1  what  value  the  Fields  have  been  to 
Sonfli  Afnca  and  to  this  country,  and  of  how  much 
j;i « ab'r  value  they  may  still  bo  if  rightly  dealt  with. 
I should  like  to  show,  also,  to  the  members  of  the 
iSociefy  of  Arts,  tlint  Art  has  already  advanced  by 
their  existence.  We  have  now,  in  a portion  of 
South  Africa,  COO  miles  from  the  colonial  sea-board, 
and  in  a paid  of  the  countiy  that  was  before  pro- 
ducing nothing,  a producing  power  which  gives 
about  £4,000,000  per  annum  of  raw  material  for 
llie  nmiicot.  It  hus  already  made  the  fortunes  of 
» great  many  people,  given  profitable  labour  to 


thousands  of  white  men,  and  taught  640,000 
natives  to  work  for  wages.  We  have  four 
large  towns  established  round  the  mining  centres, 
in  which  trade  and  commerce  flourishes  to  such  an 
extent,  that  two  years  since,  when  the  last  statistics 
were  compiled,  it  was  found  that  one  and  a half 
million  pounds  per  year  was  paid  for  the  carriage 
of  goods  to  and  from  the  ports.  The  principal 
town  has  a municipality,  the  revenue  of  which, 
derived  chiefly  from  a rate  on  household  property, 
amounts  to  over  £25,000  per  annum.  Its  effect 
upon  the  Customs  dues  of  the  Cape  Colony  and 
Natal  has  been,  that  whilst  the  import  returns  of 
Natal  in  1870,  were  £429,527,  they  had  risen  to 
£2,176,356  in  1879;  that  the  import  duties  of  the 
Cape  Colony  has  increased  £5,000,000  during  the 
same  period.  I should  state  here,  that  owing  to 
the  mining  operations  of  the  Du  Toit’s  Pan  Mine 
having  increased  so  much,  that  the  London  and 
South  African  Exploration  Company,  the  proprietors 
of  the  mine,  have  been  compelled  to  lay  out  a site 
for  a new  town.  To  supply  the  town  of  Kimberley 
and  its  mine  with  water,  a water  company 
has  been  started  with  a capital  of  £350,000 ; 
and,  I venture  to  say,  that  the  profits  of 
this  company  will  far  exceed  that  of  any  other 
water  company  in  existence,  and  that  the  towns 
and  mines  can  afford  to  pay  for  water  being 
brought  from  the  Vaal  Eiver,  a distance  of  14 
miles,  shows  how  great  must  be  the  industry 
and  the  population.  These  Diamond  Fields  find 
employment  for  three  banks.  . A tramway 
is  about  to  be  laid  down  between  the  towns, 
and  the  two  provinces  of  the  Cape  Colony  are  so 
much  dependent  upon  the  trade  of  the  Diamond 
Fields,  that  they  are  competing  with  each  other  in 
the  matter  of  routes  for  the  tiunk  railway  line, 
which  is  to  connect  the  Diamond  Fields  with  the 
Cape  Colony.  Those  railways  would  never  have 
been  made  but  for  the  wealth  which  the  Diamond 
Fields  have  yielded.  The  railways  will  be  the 
means  of  openiug  up  the  coal  fields  which  abound 
on  all  sides,  and  of  which  Sir  Bai41e  Frere  spoke 
to  you  in  his  lecture.  It  has  led  to  the  revival  in 
England  of  that  branch  of  aid  which  had  well- 
nigh  been  exhausted — the  diamond-cutting  trade. 
It  is  useless  any  longer  to  say  that  diamonds  can 
only  be  cut  in  Holland.  I saw  yesterday  in  Clerken- 
well,  at  the  lapidary  works  of  Messrs.  W.  Ford  and 
Co.,  eighteen  mills  going,  worked  by  steam,  all 
employed  in  cutting  diamonds,  and  the  work  done 
there  — all  English  workmen  — has  been  proved 
to  be  superior  to  that  done  on  the  Continent.  I 
would  advise  whoever  is  curious  to  see  how  dia- 
monds are  cut,  or  who  wish  to  have  cutting  done, 
for  commercial  purposes,  to  visit  this  establishment. 
This  art  of  diamond  cutting  has  established  itseK 
already  in  the  Diamond  Fields.  Manufacturing 
jewellers,  who  worked  for  bare  wages  at  home,  are 
masters  there.  The  fields  are  giving  employment 
in  the  English  manufacturing  districts  to  thousands 
of  workmen,  and  enriching  the  British  manufac- 
turer. These  are  amongst  the  results  of  this 
wonderful  discovery.  I hope  the  destruction  of 
that  government  which  Sir  Henry  Barkly  gave  the 
Provinces  may  not  do  it  and  the  Fields  all  the 
injury  that  I dread.  The  annexation  of  Griqua- 
land  West  to  the  Cape  Colony  is  a blunder. 

In  the  early  part  of  my  paper  I said  I would 
reserve  what  I had  to  say  on  the  subject  of  the 
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land  questions,  which  have  been  the  most  disturb- 
ing of  all  the  questions  which  have  been  raised 
since  the  Diamond  Fields  were  first  discovered. 
Yours  is  “ a Society  for  the  encouragement  of  Arts, 
Manufactures,  and  Commerce,”  and  I regard  there- 
fore this  land  question  as  one  which  should  be 
brought  under  your  especial  notice.  I have  shown 
you  how  the  development  of  the  diamond  mines 
has  led  up  to  the  advancement  of  art  and  commerce 
already,  and  I want  you  to  see  how  great  a future 
there  is  in  store  for  South  Africa  if  she  is  fairly 
well  governed.  I have  shown  you  some  measure 
of  what  has  been  accomplished  through  the  open- 
ing up  of  the  Diamond  Fields.  I will  now  show 
what  was  left  undone  that  ought  to  have  been  done. 
In  the  first  place,  seeing  that  Waterboer,  and  his 
father  before  him,  had  been  our  allies,  and  that  the 
Oriquas  were  as  loyal  to  British  rule  as  if  they  had 
been  her  Majesty’s  subjects,  we  ought  to  have 
prevented  the  Boers  from  over-running  his  country, 
immediately  he  complained  to  us,  and  we  had 
-ascertained  that  his  complaint  was  well  founded. 
Having  neglected  to  do  that,  it  was  the  more  our 
duty  to  have  taken  over  his  territory  promptly 
when  he  asked  us  to  do  so,  after  the  Diamond 
Fields  were  open,  and  we  saw  that  the  Boers,  both 
on  the  Free  State  and  Transvaal  side,  were  going 
into  it  to  possess  themselves  of  it.  You  may  not  know, 
but  I do,  that  it  was  seven  whole  years  after  we 
had  taken  over  his  country  before  we  had  settled 
the  claims  of  those  who  held  titles  to  land  in  the 
territory  made  over  to  us,  and  that  even  Water- 
boer himself,  who  had  made  over  the  land  to  us, 
was  forced  into  a Court  of  law  to  obtain  titles  to 
his  own  farms.  I cannot  say  whose  fault  this  was. 
I believe  it  came  of  Imperial  instructions.  I only 
know  that  it  was  not  the  fault  of  the  Lieutenant- 
Governor  of  the  province,  and  although  I once 
thought  that  it  was  attributable  to  Sir  Henry 
Barkly,  I am  now  assured  that  it  was  not  the  case. 
I told  you  that  for  some  time  after  the  special 
magistrate  arrived  in  Klipdrift,  he  was  chiefly 
engaged  with  the  settlement  of  land  disputes.  I 
told  you  too  that  before  that  time  the  Transvaal 
had  sent  a magistrate  to  Hebron,  and  claimed  all 
the  country  down  from  the  Transvaal  proper  to 
the  banks  of  the  Vaal  Eiver.  The  Transvaal,  how- 
ever, agreed  to  leave  the  borders  of  that  territory  to 
be  settled  by  arbitration,  Mr.  Keate,  the  Lieutenant- 
Governor  of  Natal,  being  the  final  referee. 

I now  pray  of  you  to  give  me  your  undivided 
attention  whilst  I explain  how  much  depends  upon 
the  proper  settlement  of  land  and  territory  in 
South  Africa.  Sir  Bartle  Frere,  when  in  the 
Diamond  Fields,  shortly  before  he  left  South 
Africa  for  England,  after  expressing  his  amaze- 
ment at  the  wondrous  progress  the  Fields  had 
made,  and  the  vast  wealth  evidenced  on  all  sides  of 
the  mines,  said  that  if  the  diamonds  should  fail 
to-morrow— but  there  was  no  fear  of  that — these 
towns  would  still  prosper,  for  they  are  on  the 
highway  to  the  interior  trade.  Sir  Bartle  Frere 
said  what  was  quite  true.  The  Diamond  Fields  are 
on  their  way  to  the  interior  trade  of  Africa,  and  if  we 
are  to  have  the  interior  trade,  we  should  hold  it  in 
our  own  hands  as  a jjrecious  gift  not  to  be  lightly 
disposed  of.  But  it  is  useless  to  tell  us  that  the 
Diamond  Fields  are  on  the  highway  to  the 
interior  trade  if  you  permit  the  way  between  the 
Diamond  Fields  and  that  trade  to  be  blocked  up 


against  British  enterprise.  If  other  people  are  to 
have  the  gold  and  ivory,  the  ostrich  feathers, 
karosses,  &c.,  don’t  tantalise  British  subjects  in 
South  Africa  by  telling  them  that  they  are  on  the 
highway  to  the  interior  trade,  t Let  me  call  your 
attention  to  a rough  outline  map.  Lieutenant 
Governor  Keate  was  called  upon  to  decide  whether 
this  piece  of  country  belonged  to  the  Transvaal 
Boers  or  to  the  native.  The  two  arbitrators  who  re- 
presented the  disputants  had  differed,  and,  judging 
between  them,  Lieutenant-Governor  Keate’s  de- 
cision was  that  itnever  was  the  property  oftheBoers, 
but  that  it  was  native  territory.  The  Transvaal 
Government,  notwithstanding  this  decision,  per- 
sisted in  keeping  a Court  open  at  Christiana,  and 
the  Boers  continued  to  come  into  the  territory  and 
take  land  just  when  they  pleased.  I must  say  that 
Sir  Henry  Barkly  took  a firm  sj;ahd  on  this  matter, 
but  he  was  never  permitted  to  settle  the  country, 
although  the  paramount  chief  of  the  Butlapins  had 
asked  us  to  take  over  his  territory  and  protect  his 
people.  That  chief  had  made  it  clear  to  our  Govern- 
ment at  one  time  that  his  people  would  be  sacrificed 
to  Boer  greed  for  land  unless  he  received  British 
protection.  The  promise  was  made  to  him  that 
his  comitry  should  be  annexed  to  the  British 
Empire,  and  he  was  comforted.  That  promise  has 
not  yet  been  kept,  and  we  are  now  in  imminent 
danger  of  losing  much  that  wg’  have  gained  by  the 
grand  Diamond  Field  enterprisoi  as  well  as  that 
we  had  gained  by  the  annexation  of  the  Transvaal. 
This  territory  is  left  open  for  the  off-scourings  of 
native  tribes  to  settle  in,  to  live  by  plunder,  and 
ultimately  to  get  strong  enough  to  make  war  upon 
the  borders  of  either  the  Transvaal  or  Griqualand 
West. 

Had  the  land  of  the  Griqualand  W est  territory  been 
settled  and  occupied  when  the  British  flag  was 
hoisted,  the  DiamondFieldswouldnothavebeen  alto- 
gether dependent  upon  the  Transvaal  and  Free  State 
Boer  for  the  meat  they  ate,  and  all  the  cereals  and 
vegetable  stuff  they  required.  Had  that  land  been 
settled,  and  the  Keate  award  put  into  effect,  as  it 
should  have  been,  Colonel  Warren  would  have  had 
a lighter  task  in  South  Africa  than  he  had  when 
he  was  Land  Commissioner  of  Griqualand  West. 
Ofiicials  are  reticent,  but  let  him  speak  out,  and  I 
warrant  you  he  could  tell  such  a tale  of  meddle 
and  muddle  as  is  seldom  to  be  found  elsewhere. 
Colonel  Warren  had  first  to  unravel  the  land  com- 
plications of  Griqualand  West,  and  then  he  had  to 
fight  the  natives,  who  had  risen  in  rebellion  be- 
cause they  were  dissatisfied  at  the  manner  in  which 
they  had  been  treated  in  reference  to  that  very 
land.  Then  he  tried  to  settle,  the  Keate  award 
territory,  but  he  was  baffled  and  prevented,  and 
it  remains  unsettled  to  this  da5^  I am  afraid  to 
proceed  further  with  this  matter,  but  I desire 
that  the  members  of  the  Society  shall  see  how 
important  it  is  for  the  encouragement  of  Arts, 
Manufactures,  and  Commerce,,  that  the  highway 
to  the  interior  trade  of  South  Africa  shall  be  kept 
open  from  the  West  Coast  to  the  East,  and  from 
East  to  West.  ^ 


APPENDIX. 

The  Colesbeeg  Kopje. 

Stand  upon  the  brink  of  the  Colesberg  Kopje— that 
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great  mine  of  wealth,  one  of  the  marvels  of  modem, 
discoveries — and  try  to  convey  a picture  of  it  to  the 
mind’s  eye  of  those  who  have  never  crossed  the  Orange 
River.  The  task  will  not  he  an  easy  one  ; ten  chances 
to  one  against  your  satisfying  yourself  that  you  have 
made  others  see  what  you  see  every  day  in  the  week, 
and  are  as  familiar  with  as  you  are  with  the  fingers  of 
your  own  hands.  But  try,  for  all  that ; for  there  are 
tens  of  thousands  of  people  who  talk  of  the  Colesberg 
Kopje  every  day,  wonder  “what  it  is  at  all  like,  and 
wush  they  could  only  make  out.  Ask  them  if  they  have 
been  to  London.  If  they  have,  tell  them  to  think  of 
the  London  of  the  present  day  as  they  saw  it  last,  or 
as  they  look  upon  it  now,  with  all  its  palaces,  theatres, 
churches,  bridges,  railways,  tunnels,  monuments,  and 
statues,  with  St.  Paul’s,  audits  dome,  and  its  golden 
cro.ss  included — aye,  with  all  its  streets,  too,  and  its 
traffic,  its  broad  and  mighty  Thames,  rushing  through 
the  piers  of  the  bridges  that  span  it,  and  carrying  ships 
and  wherries  on  the  face  of  its  murky  water.  Tell 
them,  when  they  have  that  picture  well  in  their  mind’s 
eye,  to  imagine  it  all  swallowed  up  by  one  sudden  shock 
of  an  earthquake—  sucked  down  into  the  earth  as  it  now 
.stands,  and  buried  a hundred  feet  deep  at  least,  and 
there  left  for  ages,  with  all  its  palaces,  gaudy -coloured 
shop  fronts,  its  flaming  column  on  Fish -street -hill,  its 
river  and  its  green  parks.  Think  of  what  it  would  be 
like  if,  when  after  centuries  of  interment,  the  vast  city, 
with  all  its  inhabitants,  had  been  turned  into  stone — 
one  vast  brown  fossil,  with  none  of  the  colours  that  now 
delight  the  eye  ; nothing  but  the  forms  left  of  every- 
thing ; — that  then  sixteen  thousand  men  should  set  to 
work  in  the  centre  of  it  all,  excavating,  as  men  have 
done  at  Nineveh,  to  reveal  to  another  age  the  buried 
remnants  of  the  past.  That  is  to  me  what  the  Coles- 
berg Kopje  looks  like.  I know  that  there  was  no  city 
buried  there ; but  as  I stand  and  look  into  the  great 
cauldron  below  me,  it  needs  no  effort  of  fancy  to  trace 
out  old  cathedral  doors  and  windows  on  these  temples 
not  made  with  hands,  which  are  standing  out  in  giant 
masses  of  rock  from  the  surrounding  excavations ; 
bridges  which  might  have  spanned  rivers ; columns 
which  one  would  think  had  borne  the  statues  of 
heroes  of  a by-gone  age  ; palaces  that  might  have 
been  sucked  into  the  earth  when  Nature  in  con- 
vulsions set  about  making  diamonds.  There  are, 
a.s  1 stand  here,  architectural  patterns  before  me 
which  it  is  difficult  to  believe  are  but  chance  lines 
that  were  made  without  one  thinker  to  guide  them. 
'J'licrc  is  in  one  place  as  perfect  a picture  of  the  side  of 
Till  old  abbey,  with  its  fantastical  windows  and  carved 
doors,  as  if  Westminster  had  been  buried  here,  and  had 
now  been  brought  to  light  again.  On  an  embankment 
tliat  swarms  with  life,  seventy  feet  below  where  I stand, 
are  >,Tf;at  masses  of  material,  i)iledin  blocks,  lying  in  all 
fe..-'liions,  some  of  them  like  broken  rafters,  halves  of 
wlieels,  roofing  and  flooring.  There  are  thousands  of 
living  beings  climbing  out  of  it  and  creeping  about  it. 

1 1 bears  a most  perfect  resemblance  to  a railway  accident 
1 once  .saw,  and  I have  some  difficulty  in  divesting 
iny  mind  of  the  picture  that  had  long  ago  passed 
away  from  my  memory,  and  is  only  now  again  revived. 
A hundred  famries  crowd  into  one’s  mind  as  one  looks 
into  and  around  the  Koj)je.  It  is  impossible  that  it  can 
b>  fitherwi.se  ; it  is  so  unlike  anything  else  that  one  has 
S'  .11,  and  it  grows  more  and  more  wonderful  every  day. 
'riiis  time  last  year  there  were  roads  leading  across  the 
vast  abyss,  and  connecting  the  sides  and  roads  with 
< a. ii  other.  (.'arts  and  hor.ses  and  men  crossed  and  re- 

( ro'S(>d  daily.  Now  the  roads  are  gone  ; the  stuff  of 
whi.  h they  were  made  has  been  I’cduced  to  fine  sand, 
and  men  who  then  sometimes  prayed  for  their  daily 
br<  :ul.  as  if  tlu'y  knew  they  prayed  in  vain,  worked  for 
it  with  desperation,  and  for  a long  time  almost  in  vain, 
ar.'  now  living  in  hixury  upon  the  proceeds  of  the 
pr<  einuH  stones  picked  out  from  the  roadways.  Not  a 
road  now  intersects  any  portion  of  the  Kopje;  it  is  one"^ 


great  dock,  that  would  take  the  whole  of  the  Table  Bay 
dock  and  breakwater,  and  hide  it  away  in  one  of  its 
comers.  It  is  but  fanciful  to  picture  the  Kopje  in  this 
way ; but,  as  far  as  the  eye  can  see,  it  is  just  what  I 
have  written  of  it. 

It  needs  a firm  nerve  to  stand  upon  the  brink  where  I 
am  now  standing,  and  look  through  the  running  gear — 
the  great  network  of  ropes  that  cover  the  face  of  the 
Kopje,  as  it  were  a spider’s  web  spread  over  the  whole — 
and,  in  the  midst  of  the  great  buzz,  to  take  a calm 
survey  of  the  work  going  on.  I have  seen  strong  men 
tremble  and  clutch  the  staging  whilst  they  looked  into 
this  great  human  ant-hill.  I have  heard  them  say  they 
felt  bewildered ; and  no  one  could  wonder  that  they  did. 
The  giddy  heights,  the  noise,  the  bustle,  the  elbowing, 
are  sufficient  to  bewilder  anyone.  If  all  the  drones  in 
the  world  had  been  driven  into  the  Kopje,  and  all  their 
droning  powers  had  been  increased  a million  times,  the 
noise  coidd  not  have  been  more  deafening.  If  a hundred 
towers  of  Babel  had  been  brought  within  one  man’s 
hearing,  the  confusion  of  tongues  could  not  be  greater. 
There  is  here  every  type  of  man  under  Fleaven.  There 
is  the  military  man,  who  has  dropped  his  uniform  for 
the  digger’s  cut,  the  navvy,  the  scholar,  the  gentleman, 
the  man  once  about  town,  the  young  Africander 
who  once  only  rode  the  high  horse,  the  young  English- 
man who  never  worked  with  anything  heavier  than  a 
billiard  cue  before  he  came  to  this  place,  the  doctor,  the 
divine,  the  lawyer,  the  lamp-lighter.  Here  they  are  aU 
thrown  in  together,  aU  reduced  to  one  level,  all  working 
alike  with  barrow,  pickaxe,  and  crowbar.  There  is  no 
classifying  them.  For  all  that  anyone  can  see  to  the  con- 
trary, they  might  all  be  nameless  convicts  reduced  to  a 
number.  When  they  heard  of  picking  up  diamonds  in 
Africa,  they  could  never  have  dreamt  of  such  work  as 
this,  or  they  would  never  have  been  here. 

There  is  not  a native  tribe  in  Africa  of  which  there  are 
not  hundreds  of  specimens  at  work  in  this  Kopje.  There 
is  the  stalwart  Mohow,  sleek  of  skin  and  supple  of  limb, 
some  of  them  like  giants,  tearing  away  the  blocks  of  rock 
and  soil  for  their  white  masters ; the  ill-formed,  feeble, 
weedy  Koranna ; the  intelligent  Zulu,  and  the  industrious 
Basuto.  Of  the  twelve  thousand  at  work,  there  are  ten 
thousand  natives,  and  of  the  ten  thousand  one-half  work 
from  morning  till  night,  and  all  the  year  roimd  most  of 
them,  as  naked  as  they  were  born.  Those  who  dress, 
dress  most  fantastically.  Some  are  digging ; others 
toiling  at  the  wheel -barrows,  which  they  diive  along 
ridges  that  a goat  would  scarcely  care  to  cross  ; others 
work  upon  Little  ledges  of  rock,  high  up  where  none 
can  help  them.  Some  stand  on  the  summit  of  pillars 
sixty  feet  in  height,  and  not  broader  than  a man  could 
stride.  Here  they  work  with  their  crowbars  and 
picks  with  as  much  unconcern  as  if  they  were  in  the 
centre  of  a ten -acre  field.  You  wonder  how  they  got 
there,  and  wonder  still  more  how  they  are  to  be  brought 
down  again.  Whilst  you  look,  one  of  them  has  to  come 
down  to  fetch  something,  possibly  a bit  of  fire  to  light 
his  pipe  with,  or  a drink  of  water,  or  a heavier  crowbax 
than  the  one  he  has  been  working  with.  He  drops  his 
tool,  sits  on  the  edge  of  the  narrow  platform  on  which 
he  has  been  at  work,  puts  his  feet  over  the  side,  turns 
himself  round,  and  Hes  for  a second  or  so  with  his 
toes  just  over  the  side,  feeling  for  something. 
You  can  see  little  dark  spots  that  dot  the  sides  of  the 
mass  of  rock  upon  which  this  man  and  his  mate  have 
been  -working.  This  mass  of  rock  was  once  part  of  the 
roadway  which  has  been  removed,  and  it  is  now  a pillar 
of  ten  feet  square,  or  thereabouts,  standing  fifty  feet 
high,  with  nothing  to  support  it.  It  is  do-wn  the  side 
of  this  that  the  man  is  coming.  The  barbarian  who  is 
descending  has  no  need  to  fear  that  he  shall  either  soil 
or  spoil  his  clothes,  for  he  has  nothing  in  the  shape  of 
clothes  upon  him  but  a rag  of  about  the  size  of  an  Adam 
fig-leaf,  and  an  old  felt  hat  -with  a feather  in  it.  The 
spots  you  see  in  the  sides  are  foot-holds  which  run  down 
in  pairs  in  this  way ; — 
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The  feet  having  caught  the  two  first  holes,  the  man 
descending  gradually  lets  himself  doAvn  step  by  step, 
until  he  is  able  to  grip  the  first  two  holes  with  his  hands, 
and  then  he  comes  down  as  easily  as  if  he  had  a flight 
of  stairs  to  descend,  with  a pair  of  banisters  on  each  side 
of  him  to  hold  on  by.  But  if  the  rock,  Avhich  is  about 
as  soft  as  unburnt  brick,  were  to  crumble  away  from 
one  of  the  footholds,  or  the  edge  of  the  platform  were  to 
give  way  when  he  lays  holds  of  it  to  lift  himself  up  to 
his  work  again,  he  must  be  dashed  to  pieces,  for  there 
is  nothing  to  save  him.  But  it  is  with  the  diamond- 
digger  as  it  is  with  the  grave-digger, — ■ 

“ Custom  hath  made  it  in  him  a property  of  easiness.” 

Some  of  the  men  get  to  work  in  these  awkward  and 
dangerous  places  by  means  of  ladders,  some  rope-ladders, 
and  some  the  ordinary  builder’s  ladder.  Never  has  a 
native  met  with  an  accident  in  going  to  and  from  his 
work  by  means  of  the  holes  cut  in  the  rock  ; but  there 
have  been  many  accidents  from  climbing  up  rope  and 
chain-ladders.  One  that  took  place  a few  months  since 
will  best  serve  to  show  the  kind  of  work  these  men  have 
to  perform.  A resident  of  Cape  Town  had  been  a long 
time  working  unsuccessfully.  Friends  knew  that  he 
had  a family  in  Cape  Town  dependent  on  him  for 
support.  They  saw  that  he  was  desponding,  and  at 
last  one  offered  him  a claim  to  work  on  shares.  He  went 
down  to  see  it.  It  was  a very  deep  claim  indeed,  and 
the  bottom  was  reached  by  goiug  down  a ladder  made 
of  chains  and  rope,  from  the  top  to  a ledge  fifty  feet 
below  the  surface.  From  that  ledge  there  were  ladders 
of  wood  that  went  from  ledge  to  ledge,  until  the  bottom 
was  reached.  He  had  gone  down  safely,  looked  at  the 
bottom  gravel,  taken  samples  of  it,  and  came  up  all 
right  to  the  ledge  upon  which  the  rope-ladder  rested. 
He  looked  up,  and  feeling  his  nerves  fail,  lit  his  pipe 
and  smoked  a few  whiff's.  He  then  proceeded  to  mount, 
but  when  he  was  within  fifteen  feet  of  the  top  he  felt 
his  nerves  suddenly  give  way.  He  thought  he  could 
not  reach  the  top,  so  he  slid  down  again  to  the  ledge, 
smoked  his  pipe  for  a little  Avhile,  and  then  made  a 
second  attempt.  When  within  ten  feet  he  became  giddy. 
Tlie  ladder  here  was  fixed  to  a chain,  which  he  had  to 
come  up  hand  over  hand ; he  felt  he  could  climb  no 
more  ; his  nerves  utterly  failed  him,  and  he  slid  down 
again,  reached  the  rope-ladder  all  right,  but  when  he 
was  within  about  ten  feet  of  the  ledge  the  rope-ladder 
and  chain  parted,  and  he  fell  with  the  piece  of  rope  in 
his  hand.  He  was  fearfully  smashed,  but  he  lived  to 
tell  the  tale. 

Men  have  had  frightful  falls  without  being  much 
injured.  One  man  fell  over  fifty  feet,  and  came  up 
only  a little  bruised.  A man,  aggravated  by  another, 
threw  him  down  his  claim,  between  forty  and  fifty 
feet  deep.  The  fellow  came  up  again  as  lively  as  a 
cricket ; he  was  not  even  scratched.  The  greatest 
danger  to  be  now  apprehended  is  from  the  falling  in  of 
the  reef.  Several  pieces  have  fallen  in,  and  men  have 
been  buried  in  the  ruins.  It  has  been  predicted  that 
the  staging  wiU  yet  fall  in ; and  if  that  were  to  take 
lace,  thousands  of  lives  must  be  sacrificed.  There 
ave  been  fearful  slips  since  then,  and  many  lives  have 
been  lost,  both  of  white  and  coloured  men. 


DISCUSSION. 

Mr.  James  Price,  in  offering  some  remarks  on  the 
able  paper  which  had  been  read  to  the  meeting,  woidd 
not  attempt  to  criticise  it,  I’ecognising  as  he  did  the 
amount  of  information  contained  in  it.  Mr.  Murray  had 
brought  before  the  meeting  details  of  the  history  of 
the  South  African  Gold  and  Diamond  Fields,  which  had 
not  previously  been  made  public,  but  which  he  had 
been  able  to  give  from  his  personal  knowledge  and 
experience.  No  doubt  the  Diamond  Fields  would  have 
a very  great  effect  upon  the  future  of  South  Africa^ 
and  their  existence  would  facilitate  the  creation  of 
roads  in  the  country,  and  would  assist  in  opening  up 
the  interior  to  commerce.  New  fields  were  greatly 
required  for  our  manufactures.  One  very  import- 
ant matter  in  connexion  with  the  Diamond  Fields 
was  the  employment  of  native  labour.  The  natives 
were  now  taught  to  work,  and  native  labour  woidd  in 
future  be  an  important  element  in  opening  up  the  terri- 
tory. They  were  now  taught  to  wear  clothes,  which 
were  sent  as  manufactured  goods  from  this  country  ; 
and,  as  the  habits  of  labour  and  the  requirement  of 
clothing  became  more  recognised,  wider  fields  of  com- 
merce and  for  the  consumption  of  English  manufactured 
goods  would  be  opened.  Of  the  immense  value  of  the 
Diamond  Fields  no  doubt  could  be  felt,  seeing  that  the 
proceeds  sent  to  this  country  amounted  to  £4,000,000. 
Probably  many  of  those  engaged  in  cutting  the  diamonds 
sent  from  Africa  were  present,  and  to  them  the  paper 
would  be  specially  interesting,  as  there  had  now  been 
restored  to  this  country  a trade  of  which  the  Dutch  had 
hitherto  had  almost  the  exclusive  monopoly,  and  it  was 
to  be  hoped  it  would  become  more  and  more  developed. 

Mr.  Pfoundes  questioned  the  pertinence  of  some 
allusions  to  Australia,  which  occurred  in  one  or  two 
paragraphs  of  the  paper.  He  had  been  a resident  in 
Australia  for  many  years,  and  could  testify,  from  his 
own  experience,  to  the  general  high  character  of  the 
Australian  colonists. 

Mr.  Charles  Frazer  thought  the  paper  presented  sO' 
perfect  a photograph  of  the  parts  of  South  Africa  with 
which  it  dealt  that  it  could  hardly  give  rise  to  any 
discussion.  It  would  be  especially  valuable  to  the 
industrial  section  of  the  community,  as  showing  them 
what  an  excellent  field  for  their  labour  South  Africa 
presented.  That  remark  would  certainly  apply  to 
almost  every  colony  in  her  Majesty’s  empire  ; and  if  the 
paper  should  be  the  means  of  inducing  the  agri- 
cultural population  of  this  country  to  emigrate,  it  would 
be  a benefit  generally  to  the  empire.  Out  of  about 
16,000,000  people  in  this  country  who  laboured  with 
their  hands,  at  least  60  per  cent,  were  idle  for  two- 
months  in  the  year,  and  assuming,  for  the  sake  of  argu- 
ment, that  they  earned  about  £2  a week  all  the  year- 
round,  by  the  dearth  of  employment  each  man  lost  about 
£16  in  the  year,  which  sum,  multiplied  by  16,000,000,. 
showed  not  only  the  aggregate  loss  to  the  working  classes, 
but  a loss  of  purchasing  power  which  affected  the  entire 
manufacturing  interests  of  the  country.  He  would  there- 
fore say  to  the  working  classes  of  this  country,  ‘ ‘ emigrate 
by  all  means.”  He,  too,  was  an  old  colonist;  and  Mr. 
Murray  would  recognise  in  him  one  who  stood  beside 
him  when  the  Diamond  Fields  were  looked  upon  as  a 
myth,  and  when  the  leading  merchants  in  South  Africa 
would  not  even  advance  £10  towards  exploring  them, 
so  doubtful  were  they  of  any  return  to  be  obtained 
from  them.  If  the  paper  should  have  the  result  of  in- 
ducing working  men  to  go  out  to  that  country,  it  would 
have  achieved  a worthy  object,  and  one  which  he 
believed  Mr.  Murray  had  very  much  at  heart. 

The  Chairman  entirely  agreed  that  the  paper  showed  a 
high  degree  of  thoughtfulness,  and  that  it  could  not  but  be 
attended  with  a good  result.  Mr.  Murray  had  told,  in  the 
plainest  and  clearest  way,  the  history  of  that  wonderful 
province,  which  though  one  of  the  smallest  and  most 
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recent,  was  certainly  one  of  the  most  remarkable  among 
the  dependencies  of  the  British  Crown.  Scarcely  any- 
thing in  books  of  imagination,  or  even  in’the  “ Arabian 
N ights,  ’ ’ was  more  wonderful  than  the  story  that  had  been 
narrated  in  the  paper.  That  a tract  of  veritable  wilder- 
ness should  become  more  valuable  and  wealthy  than  the 
most  valuable  centres  of  the  wealthiest  capitals  in  the 
ci\'ilised  world,  was  a fact  that  seemed  hardly  credible, 
but  these  Diamond  Fields,  in  a remote  desert,  had,  in 
truth,  become  more  valuable  than  any  land  in  the 
centres  of  ci\dli3ation.  Another  interesting  fact  disclosed 
by  the  reader  of  the  paper  was  the  connection  established 
between  the  highest  civilisation  and  the  depths  of  bar- 
barism, for  they  found  that,  by  an  extraordinary  chain 
of  circumstances,  high  art,  science,  and  even  luxury, 
were  contributing  in  a remarkable  way  to  elevate  the 
natives,  and  to  ameliorate  their  condition.  Those  who, 
ia  the  great  cities  of  Europe,  India,  and  America,  spend 
their  surplus  wealth  in  the  purchase  of  diamonds,  con- 
tributed, perhaps  little  knowing  it,  to  the  improvement, 
iu  a wonderful  degree,  of  the  natives  of  South  Africa. 
Missionaries,  good  men  as  they  were  known  to  be, 
must,  after  all,  teach  the  native  that  his  condition 
can  only  be  improved  bj'-  labour.  The  civilising  influences 
in  all  countries  were  really  the  spade  and  plough,  and 
colonists  who  taught  the  natives  to  labour,  were 
as  true  pioneers  of  civilisation  as  any  other  class 
of  men.  In  that  respect,  therefore,  the  colonists  of 
Griqualand  West,  who  were  employing  native  diggers 
were  rendering  yeomen’s  service  to  the  cause  of  civili- 
sation. A very  fair  remark,  he  considered,  had  been 
made  by  the  gentleman  who  spoke  on  behalf  of  the 
Australian  colonies,  but  he  ^d  not  suppose  for 
one  moment  that  Mr.  Murray  intended  to  throw 
any  shadow  of  reproach  upon  them.  It  was  of  the 
highest  possible  consequence  that  the  colonists  of  every 
colony  of  the  empire  should  endeavour  to  work  amicably 
and  conjointly  together,  because  after  all,  the  empire 
depended  to  a great  extent  upon  its  colonies,  and  the  day 
was  not  far  distant  when  those  colonies  must  be  brought 
into  closer  contact  with  each  other,  and  with  the 
mother  country.  That  result  could  only  be  brought 
about  at  an  ear  her  date,  as  contrasted  with  some  distant 
•jieriod,  by  their  striving  together  in  a common  work. 
It  only  remained  to  propose  a hearty  vote  of  thanks  to 
the  author  for  his  paper. 

The  resolution  was  carried  unanimously. 

Mr.  Murray,  in  acknowledging  the  vote  of  thanks, 
said  that  he  had  no  more  intention  of  reflecting 
upon  Austraha  than  upon  California,  or  upon  South 
Africa  itself.  All  he  wished  to  point  out  was  the  com- 
parative amount  of  crime  in  the  colonies,  not  committed 
by  tlic  colonists  themselves,  but,  as  in  the  case  of 
Califoniia,  by  the  waifs  and  outcasts  which  had  drifted 
tlicre  from  all  parts  of  America.  As  he  had  told  them, 
thougli  there  were  but  few  ports  in  South  Africa,  they 
received  some  outcasts  from  society  as  well  as  America. 
He  liad  certainly  no  intention  of  reflecting  upon 
Australia,  which  he  himself  held  to  be  one  of  the  gems 
and  great  glories  of  the  empire.  He  was  greatly 
obliged  to  the  meeting  for  the  attention  they  had  given 
to  his  paper,  which  sliowcd  that  they  realised  the  im- 
portance of  the  subject  brought  before  them.  What- 
ever the  character  of  the  seed  he  had  attempted  to 
.sow  might  be,  it  had  been  sown  in  good  soil,  and  he  was 
e.spccially  glad  that  so  many  of  the  industrial  classes  were 
l)rc.sont,  for  it  was  his  great  desire  to  assist  labour  as 
far  as  lay  in  his  power.  He  felt  that  he  had  far  from 
exhausted  the  subject  or  done  it  as  much  justice  as  it 
<lcscrvcd,  but  he  had  done  his  best  to  present  a plain 
narrative  of  the  hi.story  of  the  South  African  Diamond 
fields  in  the  time  allotted  to  him,  without  wearying 
t he  audience  with  dry  details  and  statistics.  At  some 
future  time  he  hoped  to  be  able  to  fill  up  the  gaps  left 
m the  paper. 


FIFTEENTH  ORDINAHY  MEETING. 

Wednesday,  March.  16th,  1881 ; Lord  Alfked 
S.  Churchill  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Adlam,  James,  28,  Aldebert-ter.,  Clapham-road,  S.W. 
Beaumont,  Colonel  F.,  R.E.,  3,  Victoria-street,  West- 
minster. 

Browne,  Harold  C.  Gore,  M.A.,  6,  New-square, 
Lincoln’s -inn,  W.C. 

D’Avigdor,  E.  Hemy,  B.A.,  Derwentwater-house, 
Acton,  W.,  and  15,  Great  George-street,  S.W. 
Donaldson,  J.  Hunter,  176,  Oxford- street,  W. 
Greenhough,  David  William,  9,  Mincing-lane,  E.C. 
Henry,  Ebenezer  Walker,  27,  Belsize-cresdent,  Hamp- 
stead, N.W. 

Maberley,  Capt.  Thomas  Astley,  25,  Parhament- street, 

S.W. 

Mansfield,  George,  104,  New  Bond-street,  W. 

Potts,  Benjamin  L.  F.,  A.M.I.C.E.,  174,  CamberweU- 
grove,  S.E. 

Price,  John  Edward,  F.S.A.,  60,  Albion-road,  Stoke 
Newington,  N. 

Welsh,  Thomas  DebeU,  79,  Arthur-road,  Brixton,  S.W. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Appleby,  Herbert,  Durnlea,  Littleborough,  Lancashire. 
Attwood,  George,  F.G.S.,  F.C.S.,  7,  Ulster-place, 
Eegent’s-park,  N.W. 

HaU,  W.  H.,  Weybridge-heath,  Surrey. 

Eattray,  Netlam,  70,  Gloucester-terrace,  Hyde-park,  W 
Eichardson,  Captain  John  Frederick,  Ph.D.,  J.P., 
Houghton-house,  Stoneygate,  Leicester. 

The  paper  read  was — 

THE  BEAUMONT  COMPEESSED  ATE  LOCO- 
MOTIVE FOE  TEAMWAYS,  EAILWAYS,  &c. 
By  Colonel  F.  Beaumont,  R.E. 

From  the  earliest  ages,  the  importance  of  facili- 
tating locomotion  has  been  recognised,  and  the 
civilising  effect  of  interchange,  whether  of  men  or 
material,  has  been  increasingly  appreciated  as 
greater  facilities  have  become  available.  After  the 
introduction  of  wheeled  vehicles,  the  first  notable 
step  forward  was  by  macadamising  our  roads,  thus 
enabling  coaches  to  be  run  at  speeds  till  then  un- 
attainable. Three  days  was  the  time  between 
London  and  the  “ Old  Black  Swan”  at  York,  as 
testified  by  the  placard  over  the  bar.  Before 
steam  superseded  coaches,  the  latter  ran  at  twelve 
to  fourteen  miles  an  hour.  Bails  were  known 
before  the  introduction  of  steam  upon  them,  but 
the  full  value  of  reducing  the  rolling  resistance  of 
carriages  to  a minimum  was  never  properly  appre- 
ciated by  the  public  till  steam  rendered  great  speed 
a possibility,  and  consequently  caused,  smooth 
tracks  to  be  an  absolute  necessity.  The  introduc- 
tion of  the  iron  rail  became  general  when  it  was 
found  that  not  only  would  the  cost  of  transit  be 
reduced,  but  concurrently  a speed  would  be 
possible  quite  unattainable  with  horses. 

After  railways,  tramways  form  the  next  forward 
step  in  the  progress  of  locomotion.  I understand 
the  difference  between  a tramway  and  a railway 
to  be  that  the  former  is  used  for  lower  speeds, 
while  thusenablingcheaperworkstobe  constructed, 
the  tram-car  shares  the  road  with  other  vehicles ; 
"whereas  the  latter  carries  a high  speed  traffic  ex- 
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clusively  its  own.  The  conditions  under  which  the 
two  systems  have  to  be  worked  are  dissimilar,  and 
their  relative  advantages  and  disadvantages  may 
be  put  down  as  follows  : — 

The  railway  commands  all  the  movements  on  its 
line,  and  can  so  choose  its  own  rate  of  speed, 
limited  only  by  considerations  of  safety.  It  has, 
if  the  most  expensive  in  first  cost,  certainly  the 
most  perfect  means  of  reducing  to  a minimum 
the  working  expenses  of  carrying  a large  quantity 
of  traffic,  while  it  enjoys  the  monopoly  of  high 
speeds.  On  the  other  hand,  its  cost  is  enormous, 
and  the  standing  charges  necessarily  heavy.  Its 
system  is  inelastic,  and  until  a railway  has  actually 
made  traffic  for  itself  it  cannot  pay.  It  is  usually 
computed  that  it  takes  seven  years  for  an  average 
line  to  create  a remunerative  business — or,  in  other 
words,  a travelling  public  around  it — sufficient  to 
enable  it  fairly  to  rank  as  a paying  concern. 

In  the  case  of  a tramway — assuming  the  rolling 
resistance  to  be  something  not  very  far  from  a 
railway,  and  that  a means  is  found  of  applying 
mechanical  in  place  of  animal  power— how  will 
the  comparison  stand  ? It  is  cheap  to  construct, 
and  it  has  no  land  to  pay  for.  It  must  accom- 
modate its  traffic  to  that  of  the  road,  and,  conse- 
quently, can  only  move  slowly.  It  is  able,  however, 
to  adjust  its  working  expenses,  to  a certain  extent, 
to  the  work  it  has  to  do  ; and  it  taps  traffic  and 
districts  which  a railway  cannot  touch.  On  the 
other  hand,  it  labours  under  the  great  disadvantage 
of  bad  gradients,  and  the  obligation  to  divide  its 
haulage  into  small  portions,  thereby  necessitating 
the  smallest,  and  consequently  the  most  expensive, 
form  of  engine.  Notwithstanding  these  circum- 
stances, it  appears  to  me  that  the  tramway  system 
ought  to  become  a formidable  competitor  to  rail- 
ways for  a certain  class  of  traffic,  provided  horse- 
flesh can  be  superseded  by  mechanical  power.  A 
little  consideration  will  show  that  a tram  engine 
must  work  under  conditions  enormously  less 
favourable  than  those  of  an  ordinary  locomotive. 
To  put  this  clearer — take  the  case  of  a fast  train 
running  out  of  London — say,  on  one  of  our  main 
northern  lines.  An  engine  drawing  such  a train 
will  need  to  do  the  work  of  1,000  horses,  and 
during  its  journey,  so  far  as  gradients  are  con- 
cerned, it  will  not  be  required  to  vary  its  power 
more  than  to  a moderate  extent.  The  engine  will 
cost  £3,000,  -which  must  be  set  against  the  cost  of 
1,000  horses  at  £40  each — say  £40,000.  Of  course 
these  figures  are  only  used  for  the  purpose  of  com- 
parison, and  do  not  refer  to  the  number  of  horses 
required  to  continue  doing  the  same  amount  of 
work.  Now  a tram-car  is  actually  drawn  by  two 
horses,  value  £80  (about  10  horses  per  car  are 
required  for  continuous  working),  for  which  it 
is  proposed  to  substitute  an  engine  at  a cost 
of  £700.  Moreover,  owing  to  gradients,  the 
engine  will  require  to  vary  its  force  very  largely, 
and  power  has  to  be  provided  corresponding 
to  the  maximum  inclination,  however  small  a 
proportion  the  incline  may  bear  to  the  rest 
of  the  road.  A tram  engine  is,  therefore,  in  a 
much  worse  position  than  a railway  locomotive 
for  showing  economy  as  against  horses,  and  this 
irrespective  of  other  important  considerations, 
such  as  unusual  wear  and  tear  from  its  machinery 
being  close  to  a muddy  road,  or  the  shaking  due  to 
running  on  an  uneven  track. 


The  great  difference  between  a steam-engine  for 
tramAvay  and  ordinary  locomotive  purposes,  arises 
from  the  necessity  which  is  thrown  upon  the  tram- 
way engineer  to  fulfil  certain  requirements  which 
are  not  needed  in  the  case  of  a locomotive.  They 
will  be  readily  understood  from  a perusal  of  the 
requirement  of  the  Board  of  Trade,  as  laid  down 
in  the  report  of  the  House  of  Commons  Committee 
on  the  application  of  mechanical  power  to  tram- 
ways. The  difficulties  arise  from  the  small  space 
available,  and  the  absolute  necessity  of  avoiding 
tbe  emission  of  smoke  or  steam,  the  machinery,  too, 
requires  to  be  completely  covered ; and  certain 
mechanical  controls  are  asked  for  on  the  tram 
engines,  which  are  never  used  on  ordinary  loco- 
motives. 

The  difficulty  in  these  connections  will  be  recog- 
nised, when  it  is  considered  that  a detached  tram- 
way engine  weighs,  say,  seven  tons,  and  stands  on 
a small  wheel  base.  Within  this,  a powerful  engine 
and  boiler  has  to  be  arranged,  with  the  pumps, 
injectors,  brakes,  arrangements  for  condensing, 
and  other  details.  To  this  is  added  an  automatic 
brake,  with  regulator  and  speed  indicator.  The 
driver,  therefore,  has  no  inconsiderable  number  of 
handles  vithin  his  reach,  the  manipulation  of 
which  he  is  responsible  for.  Moreover,  these  must 
be  so  arranged  that  they  can  be  worked  from  either 
end  of  the  engine.  Any  arrangement  for  con- 
densing the  steam,  involves  weight  and  compli- 
cation, while  the  smoke  can  only  be  killed  by  a 
proper  choice  of  fuel. 

With  reference  to  the  second  point,  unfortunately, 
though  smoke  may  be  avoided  by  a proper  choice 
of  fuel,  it  is  quite  impossible  to  stop  noxious  fumes. 

I make  the  above  remarks,  as  it  was  from  a con- 
sideration of  the  requirements  necessary  to  meet  the 
case,  and  an  appreciation  of  the  great  difficulties 
in  the  way  of  steam,  that  I turned  my  attention  to 
air.  The  reasons  are  obvious  which  recommend 
compressed  air  as  a motive  power.  It  is  noiseless  ; 
it  is  smokeless  ; it  is  cleanly  ; it  offends  neither  the 
ear,  the  eye,  or  the  nose.  A service  of  air- cars 
would  be  run  in  the  following  manner : — At 
intervals  of  every  10  miles  compressing  stations 
would  bo  established,  where  the  air  would  be  com- 
pressed to  the  requisite  amount  by  steam,  or  water 
power  where  available.  These  stations  need  not 
necessarily  be  on  the  tram  line,  as  no  loss  worth 
noticing  would  be  incurred  by  carrying  the  com- 
pressed air  any  reasonable  distance,  provided  pipes 
of  a suitable  size  were  used.  The  charging  would 
be  done  from  a connection  to  be  made  between  the 
engine  and  a tap,  in  a suitable  box  placed  between 
the  tramway  lines  beneath  the  road,  of  no  more 
inconvenience  to  the  public  than  a water  hydrant. 

There  is  nothing  new  in  the  proposal  to  apply 
compressed  air  to  locomotive  purposes,  and  when 
the  advantages  are  so  obvious,  it  is  not  remarkable 
that  many  efforts  have  been  made  to  overcome  the 
one  weak  point,  viz.,  the  difficulty  of  arranging  so 
that  a sufficient  amount  of  power  is  available  for 
practical  purposes  from  the  storage  of  a reason- 
able bulk  of  air. 

The  earlier  efforts  were  confined  to  simply  com- 
pressing air  at  a comparatively  low  pressure,  say 
200  lbs.  on  the  inch,  in  a suitable  receptacle,  and 
allowing  it  to  expand  into  the  working  cylinders  of 
an  ordinary  air-engine.  It  is  impossible  thus  to  get 
a satisfactory  result,  as  a glance  at  the  tables  on. 
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Section  of  Meteopolitan  Railway  eun  ovee  by  the  Beaitmont  Ate  Engine. 
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the  wall  will  show  the  small  quantity  of  power  con- 
tained in  a cubic  foot  of  air  at  200  lbs.  Further,  if 
no  means  are  taken  to  supply  heat,  there  will  be 
a very  serious  loss  of  power  from  the  cooling  of  the 
air  during  expansion,  as  will  be  explained  further 
on ; and,  besides,  the  engine  would  soon  be  stopped, 
from  the  ice  which  would  form  in  the  ports  of  the 
cylinders,  and  block  them. 

More  recently,  far  better  results  have  been 
obtained,  getting  over  the  latter  difficulty,  by 
mixing  steam  with  the  air.  This  formed  the  sub- 
ject of  a very  early  patent,  now  expired.  The 
machines,  however,  still  use  low  pressure  air  in 
the  cylinders,  some  form  of  reducing  valve  being 
employed  to  reduce  the  high  reservoir  pressure  to 
the  low  pressure  at  which  the  air  is  admitted  to 
the  ordinary  working  cylinders  of  the  engines. 

These  two  specialities,  viz.,  the  mixing  of  air 
and  steam  together,  and  the  use  of  a reducing 
valve,  are  both  absent  in  my  engine,  which  I will 
now  briefly  describe. 

The  engine  is  constructed  so  as  to  admit  the  full 
reservoir  pressure,  no  matter  how  high  it  may  be, 
direct  to  the  working  cylinders  of  the  engine,  with- 
out any  wire-drawing,  or,  in  other  words,  loss  of 
pressure  whatever;  and  arrangements  are  made  by 
which  the  heat  necessary  to  prevent  the  forma- 
tion of  ice,  and  to  keep  the  temperature  from 
falling  during  expansion,  is  supplied  by  externally 
steam- jacketting  the  cylinders. 

A small  generator  is  carried  in  a convenient 
corner  within  the  framework  of  the  engine,  which 
supplies  a sufficient  amount  of  steam  for  the  above 
purpose.  The  steam,  which  is  condensed  by  the 
expanding  air,  runs  back  into  the  boiler ; hence  no 
pump  is  needed,  and  the  grate  area  is  so  small  as 
to  be  of  absolutely  no  inconvenience  ; the  whole 
apparatus  is  completely  out  of  sight. 

The  engine  is  provided  with  variable  expansion 
gear,  which  works  distinct  from  the  positive  action 
given  to  the  valves  by  the  eccentrics.  The  expan- 
sion arrangement  works  so  efficiently,  that  the  air 
can  be  entirely  shut  off  by  its  use;  indeed,  the 
driver  controls  the  engine  by  the  expansion,  and 
not  by  tlie  throttle  valve. 

The  pressure  I am  working  at  is  1,000  lbs.  on 
the  square  inch,  and  the  sizes  of  the  cylinders  are 
so  arranged  that,  even  when  the  engine  is  working 
considerably  above  its  normal  power,  there  is 
cylinder  capacity  sufficient  to  allow  the  air  to  be 
reduced  to  the  atmospheric  line  before  it  is  dis- 
charged, thus  ensuring  the  whole  of  the  energy 
wliich  is  stored  up  in  it  being  made  available.  The 
power  of  the  engine  remains  practicably  constant 
till  the  whole  of  the  air  in  the  reservoirs  is  ex- 
hausted down  to  the  working  pressure,  thus 
rendering  unnecessary  any  special  reserve  of  air  for 
mounting  inclines.  This  is  effected  in  the  following 
• — The  power  developed  at  any  given  reservoir 
pn^ssurc  is  in  direct  proportion  to  the  quantity  of 
air  consumed ; the  use  of  the  expansion  valve, 
together  with  the  power  of  admitting  a sufficient 
amount  of  jiressure  direct  from  the  reservoir  into 
the  big  cylinders,  enables  the  quantity  of  air 
consumed  to  be  varied  in  proportion  to  the  work 
required  to  bo  done. 

1 here  is,  of  course,  no  particular  virtue  in  the 
pressure  of  1,000  lbs.,  and  it  was  arrived  at  by  me 
in  the  following  manner : — I found  from  inquiry 
amongst  tramway  authorities  that. 


were  many  short  lines,  any  system  of  mechanical 
traction,  to  ensure  its  general  adoption,  should  be 
capable  of  running  ten  miles  without  refilling. 
To  be  on  the  safe  side,  I take  the  resistance  to  trac- 
tion on  a fair  and  level  tramway  at  25  lbs.  per  ton, 
assuming  a gross  load  to  be  drawn  of  12  tons — say 
engine,  7 tons,  and  car  5 tons.  This  will  require 
12  X 25  X 50,000  __ 


— say  500  h.p.,  to  be  magazined 

ou,UU0 

to  go  a distance  of  10  miles. 

Assuming  that  one-third  of  the  total  power 
stored  up  in  the  air  could  be  rendered  available, 
it  will  be  seen  that,  with  a reservoir  capacity  of 
100  cubic  feet,  it  is  necessary  to  magazine  the  air 
at  1,000  lbs.  pressure,  to  be  master  of  the 

required  amount  of  work,  — = 500  h.p. 

If  500  lbs.  pressure  is  used,  at  least  200  cubic  feet 
of  reservoir  must  be  provided,  and  in  either  case  a 
much  larger  amount  will  be  needed,  if  a further  loss 
has  to  be  incurred  by  wire-drawing  from  the 
higher  to  the  lower  pressure. 

The  engine  stops  and  starts  with  the  same  ease 
as  an  ordinary  locomotive ; the  use  of  the  high 
pressure  enables,  in  the  high  pressure  portions  of 
the  engine,  very  small  cylinders  and  valves,  with 
slight  travels  to  be  used ; hence  I consider  the 
machine  will  be  found  peculiarly  economical  in  point 
of  repairs.  The  cylinders  and  valves  of  the  engines 
already  made  have  never  required  to  be  touched, 
and  there  has  hitherto — after  extended  trials — been 
no  sign  at  all  of  wear.  The  joints  require  well 
making  to  stand  1,000  lbs.  pressure,  but  once  made 
they  can  be  relied  upon.  With  any  system  of 
storing  power  by  compressed  air,  it  is  absolutely 
essential,  not  that  leakages  should  be  reduced  to  a 
minimum,  but  that  there  should  be  actually  none. 
By  the  courtesy  of  the  Arsenal  authorities,  I was 
able  to  satisfy  myself  that  this  condition  could  be 
relied  upon.  In  the  laboratory  department  Mr. 
Davidson  is  daily  using  air  at  from  1,000  lbs.  to 
1,500  lbs.  pressure,  and  he  has  assured  me  that  its 
use  gave  him  no  more  trouble  than  steam,  now  that 
the  arrangements  necessary  to  be  made  were  under- 
stood. 

I will  now  summarise  the  results  which  have 
been  obtained  in  actual  practice  with  my  engine, 
and  then  offer  a few  remarks  on  the  theoretical 
conditions  involved  in  the  use  of  compressed  air. 

The  No.  1 engine,  made  by  Messrs.  Manning, 
Wardle,  and  Co.,  of  Leeds,  was  run  for  three  or 
four  months  in  the  grounds  of  the  Eoyal  Arsenal, 
Woolwich,  where  in  course  of  continual  work  it 
drew  a gross  load  of  22  tons — 11  miles,  and  12  tons 
— 21  miles  respectively,  with  one  single  charge  of 
100  cubic  feet  of  air.  It  subsequently  made  a 
trip  of  some  16  miles  on  the  South  Eastern  Rail- 
way, from  Dartford  to  W oolwich  and  back.  It  was 
then  run  on  the  Metropolitan  (Underground)  Rail- 
way, and  a section  of  the  line  passed  over  has  been 
kindly  furnished  to  me  by  Mr.  Tomlinson,  and  is 
appended  to  this  paper.  The  engine  and  carriage 
together  weighed  about  20  tons,  and  over  that  line, 
with  some  fairly  heavy  curves  and  gradients,  the 
duty  done  was  three  tons  conveyed  one  mile,  for  an 
expenditure  of  one  cubic  foot  of  air,  at  1,000  lbs. 
initial  pressure. 

The  same  engine,  weighing  ten  tons,  has  shunted 
a 42-ton  Metropolitan  engine,  with  its  steam  down, 

^ and  on  a very  bad  road,  thus  showing  its  power. 
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At  the  worts  of  Messrs.  Adamson  and  Co.,  who 
have  made  the  reservoirs  I am  now  using,  the 
engine  was  lifted  off  the  ground  and  put  under  a 
dynamometer,  and  an  actual  result  was  obtained 
close  on  6 h p.  (for  one  minute),  for  each  cubic  foot 
of  air  expended,  from  1,000  lbs.  This  is  about  33  per 
cent,  of  the  h.p.  expended  in  the  work  of  com- 
pression. 

A No.  2 engine,  specially  made  for  tramway 
purposes,  with  a reservoir  capacity  of  60  cubic 
feet,  will  very  shortly  be  at  work,  under  a con- 
tract with  the  North  Metropolitan  Tramway  Com- 
pany, to  work  their  Stratford,  Leytonstone,  and 
Epping  Forest  line.  It  has  been  tried  most  success- 
fully on  the  Leeds  tramways,  and  also  for  shunting 
purposes  at  the  Victoria  Docks.  I append  a state- 
ment by  Mr.  Carr,  the  engineer  to  the  Docks,  of  the 
work  done.  It  will  be  noticed  that  the  result  shows 
three  tons  moved  one  mile,  for  the  expenditure  of 
each  cubic  foot  of  air ; — 

“ Januaiy  27. — Air-compressed  locomotive  made  for 
tramway  rail,  weight  about  7 tons,  working  on  a piece 
of  straight  level  line  in  the  Royal  Albert  Dock,  back  of 
No.  35  shed,  100  yards  in  length,  drawing  an  open  truck 
weighing  5 tons  laden  with  tons  of  brick  rubbish. 
Total  weight  moved,  including  engine,  23^  tons  (engine 
7 tons,  truck  5,  bricks  IH  231tons).  The  engine  was 
reversed  at  every  journey  of  100  yards.  The  pressure 
in  receiver  at  starting  was  925  lbs. 


Air  pres-sure.  Minutes.  Lbs. 

r92o  lbs.  ran  1,000  yards  in  9,  reduced  pressm-e  to  SOS') 


805 

„ 9, 

„ 730  1 

><  7.30 

,,  9, 

,.  660  > 

1 660 

13, 

„ 595  1 

1.595 

M 10, 

„ 520  J 

5,000  yardij  run. 

Loss  405  lbs.  in  50  min. 

3 miles  73  yards 

per  hour. 

Air  presstire. 

Minutes. 

Lb.s. 

1520 

„ 10, 

„ 435'^ 

J 4.^5  „ 

M 10, 

„ .360  f 

J 360  „ 

„ 10, 

„ 288  C 

V28S 

„ 10, 

„ 205; 

4,000  yards  run.  Loss  315  lbs. 


Thus  a gross  load  of  23^  tons  was  taken  a distance  of 
nearly  5|  miles,  with  a diminution  of  720  lbs.  from  an 
initial  pressure  of  925  lbs.  per  square  inch,  in  a reservoir 
having  a capacity  of  60  cubic  feet.  This  is  equivalent 
to  an  expenditure  of  42  ft.  of  air  at  1,000  initial  pres- 
sure, which  represents  for  the  work  above  mentioned  a 
duty  of  (say)  3 tons  conveyed  one  mile  for  each  cubic 
foot  of  air  consumed.  The  line  was  straight  and  level, 
but,  on  the  other  hand,  90  stops  and  starts  had  to  be 
made  in  the  distance  run. — Robert  Cabr.” 

These  results  have  been  got  with  engines  that  are, 
perhaps,  a little  stiff,  owing  to  their  not  being  yet  in 
regular  work.  From  this  cause,  and  by  using  certain 
improved  arrangements  for  getting  more  heat  into 
the  air  during  expansion,  I anticipate  obtaining 
better  results  than  the  above.  Taking,  however, 
the  trials  as  they  stand,  they  mean  that  the  expen- 
diture of  from  } to  1 lb.  of  coal  will  take  3 tons 
1 mile  on  an  ordinarily  level  railway,  or  develop 
6 h.p.  for  1 minute  under  a dynamometer. 

The  compressing  engines  now  erected  at  Strat- 
ford, were  indicated  at  Messrs.  Adamson’s  Works, 
and  it  was  from  the  results  there  obtained  that  the 
above  estimate  is  made  of  the  coal  required  to  pro- 
duce one  cubic  foot  of  compressed  air. 

The  use  of  compressed  air,  as  ordinarily  under- 
stood, means  only  the  reproduction  of  the  power 
expended  in  the  act  of  compression,  whether  steam 
or  water  be  the  agent  employed.  This,  however, 
is  not  strictly  true  -with  reference  to  the  latest  form 


of  engine,  as  heat  is  supplied  to  the  air  during 
expansion,  thereby  supplementing  the  store  of 
energy  received  from  the  original  source. 

As  mentioned  earlier,  the  whole  difficulty  in  con- 
nection with  the  use  of  compressed  air  arose  from 
the  loss  of  power  involved  in  the  way  in  which  it 
has  been  hitherto  used.  The  rationale  of  this  is  as 
follows : — Heat  and  power  are  exact  mechanical 
equivalents,  as  shown  by  our  talented  countryman. 
Dr.  J oule;  or,  to  put  it  more  plainly,  any  expenditure 
of  power  produces  heat,  a corresponding  amount 
of  cold  being  developed  in  the  source  of  energy.. 
This  being  so,  the  air,  as  it  is  compressed,  receives 
the  heat  due  to  the  mechanical  energy  employed  in 
compressing  it ; and,  in  accordance  with  a well- 
known  law,  the  pressure  increases  in  proportion ; 
as  it  is  impracticable  to  keep  the  temperature  of  the 
reservoirs  above  that  of  the  atmosphere,  it  is  lost. 
When  the  air,  in  its  turn,  becomes  the  working  fluid, 
the  energy  developed  requires  heat,  which  must  be 
obtained  (if  no  external  source  is  available)  from 
the  air  itself,  the  cold  produced,  or  rather  the  heat 
abstracted,  being  in  exact  proportion  to  the  power 
given  off.  It  will  be  seen  from  this  that,  if  arrange- 
ments are  made  to  withdraw  the  heat  of  com- 
pression, and  supply  an  equal  amount  during 
expansion,  the  power  given  off  by  the  working 
engine  will  correspond  with  that  absorbed  by  the 
compressors,  the  expansion  and  compression  curves 
being  on  isothermal  lines.  It  is  to  supply  this  heat 
that  the  cylinders  of  the  engine  are  jacketted  with 
steam  ; each  unit  of  heat  abstracted  from  the  steam 
prevents  a corresponding  drop  of  temperature,  and, 
consequently,  of  pressure  in  the  working  cylinder ; 
in  other  words,  it  is  turned  into  mechanical  energy. 
At  the  commencement  of  my  experiments,  the 
doubtful  point  was  whether  a sufficient  amount 
of  heat  could  be  got  through  the  walls  of  the 
cylinders  to  materially  affect  the  temperature  of 
the  air  within.  That  my  system  effects  this  is  shown, 
bythe  air  being  exhaustedat  about  100®  Fahr.,  when 
the  engine  is  doing  a normal  amount  of  work,  and 
by  the  reduction  of  steam  pressure  in  the  smaU 
generator,  which  takes  place  directly  the  locomotive 
is  started,  showing  that  the  energy  produced  in 
the  cylinders  absorbs  heat,  which  is  abstracted 
through  the  metal  of  the  cylinders  from  the  steam 
surrounding  them,  a corresponding  amount  of 
which  is  condensed,  and  trickles  back  as  warm 
water  to  the  generator  to  be  revaporated. 

I have  not  yet  had  an  opportunity  of  indicating 
the  cylinders  either  for  temperature  or  pressure, 
owing  to  the  high  pressure  used  necessitating 
special  appliances,  but  I hope  shortly  to  be  able  to  do 
so,  when  a proper  curve  of  expansion  could  be  laid 
down.  It  will  be  noticed  that  any  admixture  of 
air  and  steam  must  be  a source  of  loss  if  the  same 
temperature  could  be  got  'without  it  by  external 
jacketting,  as,  in  the  former  case,  hot  water  would 
be  discharged  into  the  atmosphere.  For  the  purpose 
of  proving  the  correctness  of  my  views,  I introduced, 
as  an  experiment,  steam  into  the  second  cylinder 
of  my  No.  1 engine.  The  pipe  supplying  it  was 
furnished  with  a back  valve,  so  that,  while  the  air 
could  not  enter  the  steam  pipe,  the  steam  could 
mix  freely  with  the  expanding  air,  so  soon  as  the 
pressure  of  the  latter  was  below  that  of  the  former. 
Just  as  much  steam  was  admitted  as  could  be  done 
without  its  showing  at  the  exhaust.  Comparative 
trials  were  made  with  the  same  engine,  worked 
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under  the  two  circumstances,  at  the  works  of  Messrs. 
Manning,  Wardle,  andCo.  (themakersof  theengine, 
at  Leeds),  and  it  was  found  that  no  gain  in  effect 
was  produced  by  mixing,  whereas  the  convenience 
of  the  original  arrangement  was  obvious ; it  was 
therefore  finally  adopted.  The  temperature  thereby 
obtained  is  amply  sufficient  to  keep  the  lubricating 
medium  employed  in  a proper  condition,  and  there 
is  absolutely  no  difficidty  at  all  in  practice  from  this 
cause. 

The  Table  below  shows  very  clearly  the  im- 
portance of  avoiding  the  loss  which  a reducing- 
valve  entails,  viz.,  a direct  loss  of  no  less  than 
two-thirds  of  the  whole  energy  stored  up,  if  the 
air  at  1,000  lbs.  pressure  is  allowed  to  expand  to 
ten  times  its  bulk,  i.e.,  to  100  lbs.  on  the  inch, 
before  it  is  admitted  to  the  working  cylinder. 
Tliis  large  loss  would  be  still  further  increased  in 
practice,  as  the  average  pressure  at  which  the  air 
would  act  on  the  piston  would  be  considerably 
lessened  by  the  throttle-valve.  Where  the  value 
of  the  system  depends  altogether  upon  the  amount 
of  available  energy  which  it  is  possible  to  store  up, 
it  is  of  the  first  importance  to  lose  none  of  it. 


TABLE. — Showing  Amount  of  Power  Stored,  and 
Loss  FROM  THE  USE  OF  A REDUCING  VaLVE- 


Prc.'tsiire  above  tlio 
Atmospliero  in  lbs.  per 
square  inch. 

Ratio  of  Expansion. 

fci) 

o 

h.:i 

P 

W 

1 Mean  Pressure  during 
j the  stroke. 

Horse  Po-wer  in  1 Cubic 
Foot  of  Air. 

Horse  Po"wer  in  1 Cubic 
Foot  of  Airat  1,000 lbs., 
-when  wire-drawn  to 

Per-centage  of  Loss 
from  Wu'e-drawing 
from  1,000  lbs. 

1,000 

07-66 

4,214,494 

48-22 

14'23 

14-23 

'.m 

or 

4,110,720 

46-66 

12-41 

13-75 

3-5 

800 

54 -.3.3 

.3,995,073 

44-92 

10-67 

13-27 

6-8 

700 

47-66 

.3,864,090 

42-96 

8-93 

12-67 

11-0 

WX) 

41- 

.3,71.3,571 

40-70 

7-28 

12- 

15  0 

.500 

.31-3.3 

3,536,017 

.38-04 

5-69 

11-31 

22-6 

■iOO 

27-00 

3,319,984 

34-79 

4-19 

10-24 

28-1 

21- 

.3,044,519 

30-66 

2-80 

9-02 

36-7 

‘JOO 

14 -.3.3 

2,602,352 

24-94 

1-43 

6-87 

51-8 

KX) 

7-06 

2,0.36,049 

15-56 

052 

4-53 

68-1 

It  appeared  to  me  absolutely  essential,  before 
compressed  air  could  come  into  practical  use,  that 
some  construction  of  engine  should  be  designed 
which  would  avoid  the  great  loss  which  wire- 
drawing from  high  jnessures  would  entail.  The 
modoni  practical  steam  engineers  recognise  the 
desirability  of  this  ; and  if  it  is  necessary  where 
steam  is  used,  it  is  infinitely  more  so  in  the  case  of 
air  where  the  fluid  is  more  costly,  and  the  loss 
from  wire-drawing  greater  in  proportion  to  the 
increased  difference  between  the  reservoir  and 
boiler  pressures  respectively,  and  those  in  the 
cylinders. 

The  curve  shown  in  the  diagram  expresses 
graphically  the  available  power  at  different 
}-)rf;ssures  dan  the  loss  from  wire  - drawing. 
The  difference  between  an  engine  working  with 
or  without  complete  expansion  may  be  con- 
veniently likened  to  the  work  done  by  a man 
on  a treadmill,  in  the  one  case  stepping  directly 
on  to  the  wheel  from  a high  platform,  and  in 
the  other,  liaving  mounted  the  platform,  walking 
two-thirds  of  the  way  down  again  before  putting 
his  weight  on  the  Avheel. 


I have  before  alluded  to  the  results  which  my 
system  has  given,  and  the  highest  importance  may 
fairly  be  claimed  for  them  in  special  cases,  such  as 
for  the  working  of  underground  railways,  of  tram- 
ways, and  to  supersede  the  employment  of  horses 
in  mines.  The  entire  average  cost  of  working 
English  tramways  is,  approximately,  12d.  per 
mile  run,  while  the  receipts  are  16d. — the  differ- 
ence, 4d.,  representing  the  interest  available  for 
dividend  on  the  capital  employed. 

The  Company  now  working  my  patents  are 
willing  to  undertake  the  tracting  of  tramways  at 
6d.  per  tram  mile,  which  corresponds  to  a saving  of 
about  Id.  per  mile  over  horse  traction,  which  costs, 
for  two-horse  cars,  7d.  per  tram  mile.  This  saving 
will  increase  tramway  dividends  25  per  cent.,  irre- 
spective of  releasing  the  capital  represented  by  the 
horses  now  employed,  which  would  be  sold. 
Moreover,  a change  from  horse  to  mechanical  trac- 
tion is  desirable,  from  a humanitarian  point  of 
view ; the  strain  put  on  the  tramway  horses  is  most 
severe,  owing  to  the  weight  to  be  started,  and  the 
inelastic  character  of  the  load,  in  bad  weather 
and  on  inclined  lines  the  condition  of  the  horses  is 
often  pitiable. 

In  mining,  too,  the  horses  and  ponies  employed 
have  by  no  means  happy  lives,  stumbling  along 
with  a heavy  train  of  tubs  behind  them — a false 
step  may  cause  them  to  fall  in  front  of  the  train — 
while  the  lights  they  are  supposed  to  carry  are  fre- 
quently wanting  ; as  they  are  so  much  out  of  sight, 
too,  the  tender  mercies  of  their  drivers  are  beyond 
public  control.  Any  system  of  air  locomotion 
would  be  an  unmitigated  blessing  to  that  portion 
of  the  brute  creation  which  is  employed  under- 
ground. 

The  Channel  tunnel  scheme,  now  that  the  works 
have  actually  commenced,  is  attracting  great 
public  attention,  and  it  is  hardly  too  strong  a 
statement  to  make,  without  air  locomotives  the 
tunnel  could  neither  be  constructed  in  any  reason- 
able time,  nor  properly  worked  when  made. 

The  most  difficult  problem  in  connection  with 
its  construction  is  how  to  remove  through  a single 
small  opening  the  deblais,  and  introduce  the  men 
and  material  necessary  for  the  completion  of  the 
work,  the  working  faces  being  perhaps  miles  from 
the  entrance. 

No  system  of  traction  by  horses  could  answer,  as 
its  speed  would  be  confined  to  three  miles  an  hour. 
Eopes  would  be  impossible,  as  the  termini  of  the 
trains  would  be  continually  varying  in  position. 
No  amount  of  artificial  ventilation  would  enable 
steam  locomotives  to  be  used.  The  air  locomotive, 
however,  not  only  overcomes  all  these  difficulties, 
but  it  actually  improves  the  ventilation.  In  work- 
ing the  permanent  traffic,  taking  the  gross  weight 
of  the  train  to  be  200  tons,  this  would  require  70 
cubic  feet  of  air  per  train  mile,  or  say  1,400  feet  to 
do  the  20  miles  between  the  French  and  English 
coasts.  A 60-ton  engine  could  carry  this  amount 
easily ; there  would,  however,  be  not  the  least 
difficulty  in  having  an  air  main  permanently 
charged,  extending  the  length  of  the  tunnel,  from 
which,  in  the  event  of  the  necessity  arising,  an 
engine  could  obtain  the  supply  of  force  needed. 

As  regards  the  Underground  Railway,  the  trials 
recently  made  show  the  perfect  practicability  of 
working  the  traffic  by  compressed  air.  Its  adoption 
resolving  itself  entirely  into  one  of  cost,  and  while 
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the  working  expenses  cannot  vary  much  one  way 
or  the  other  if  air  be  substituted  for  steam,  no 
doubt  a heavy  first  outlay  would  have  to  be  in- 
curred for  plant.  The  public  papers  teem  with 
contributions  and  articles  on  the  injurious  effects 
to  health  from  the  bad  gases  and  defective  ventila- 
tion on  the  line.  It  rests  with  the  public  to  judge 
whether  they  will  be  -willing,  should  it  be  neces- 
sary, to  pay  a little  more  for  their  tickets  and 
enjoy  the  luxury  of  fresh  air.  My  own  impression 
is  that  the  cost  to  the  railway  would  be  more  than 
counterbalanced  by  the  gain,  but  at  the  very  out- 
side the  loss  (if  loss  it  were)  would  be  covered  by 
a small  increase  in  the  fares.  The  science  of 
storing  power  on  a large  scale  is  only  in  its  infancy ; 
an  enormous  field  is  opened,  if  only  it  is  found 
practicable,  to  manufacture  energy  at  fixed  centres, 
supplying  the  power  of  locomotion  ready  for  use. 
I have  no  doubt  that  compressed  air  has  a very 
great  future  before  it,  and  those  who  are  first  in  the 
field  will  be  the  first  to  reap  the  benefits  arising 
from  its  use. 


DISCUSSION. 

The  Chairman  said  they  must  feel  indebted  to  Colonel 
Beaumont  for  this  new  invention  of  his,  which  seemed 
calculated  in  the  future  to  occupy  a very  prominent 
position.  It  was  no  longer  an  hypothetical  scheme, 
having  been  practically  tried  at  Woolwich,  on  the 
South-Eastern  Railway,  and  on  the  Metropolitan 
Railway,  in  actual  work ; and  it  had  since  been 
tried  on  the  tramway  which  was  about  to  adopt  it. 
It  appeared  to  him  that  the  main  principle  consisted 
in  using  heat  in  combination  -wdth  the  pressure  of 
air  ; for,  as  they  knew,  simple  compressed  air  had 
been  tried  before,  but  had  never  succeeded  in  any  prac- 
tical way.  Colonel  Beatunont,  however,  appeared  to 
have  solved  the  difficulty  by  jacketting  the  cylinders, 
by  which  means  he  obtained  greater  elasticity  in  the 
air,  and  a great  saving  in  the  use  of  it.  This  seemed 
very  simple,  but  all  great  inventions  were  simple.  He 
could  not  enter  into  the  mechanical  construction  of 
the  engine,  which  was  not  immediately  before  them, 
but  its  advantages  appeared  to  be  very  great,  especially 
in  the  case  of  tramways.  He  did  not  think  tramways 
were  likely  to  compete  injuriously  with  railways,  but 
they  might  be  made  very  valuable  as  auxiliaries  and 
feeders  to  them  ; and  this  invention  was  specially  calcu- 
lated to  assist  that  movement.  In  the  coimtry  you  often 
stopped  at  a station  which  was  two  or  three  miles  from  the 
town  you  wanted  to  go  to,  and  if  the  railway  companies 
were  to  promote  tramways  in  such  situations  where  it 
would  not  pay  to  make  a regular  railway,  the  amount 
of  traffic  which  would  be  developed  would  be  very 
considerable.  There  were  many  difficulties  con- 
nected -with  the  use  of  horse  - power ; horses  re- 
quired feeding,  grooming,  and  stables  ; they  got  ill, 
and  sometimes  died;  whereas  an  air-engine  was  free 
from  all  these  drawbacks.  Once  provided,  all  you  had 
to  do  was  to  fill  it  with  air  by  means  of  a steam-engine, 
and  you  had  an  engine  of  enormous  power  entirely  under 
control  by  which  you  could  convey  a considerable  load 
ten  or  twelve  miles  with  ease.  The  only  question  was 
the  cost  of  the  engine  for  compressing  the  air,  which 
compression  could,  no  doubt,  in  some  cases,  be  effected 
by  the  use  of  -wind  or  water  power. 

^ Mr.  Ligging  remarked  that  all  who  travelled  by  the 
Eiifierground  Railway  would  be  grateful  for  the 
abolition  of  the  evils  of  smoke,  noise,  and  bad 
odours  which  they  had  to  endure  on  that  most 
useful  route.  Air  was  one  of  the  elements  given 
for  our  use,  and  it  was  for  human  ingenuity  to 
devise  means  for  utilising  it.  Colonel  Beaumont  had 


practically  sho-wn  how  it  might  be  used,  and  no 
doubt  many  ingenious  men  would  soon  be  turning  their 
attention  to  the  improvement  of  this  apparently  simple 
but  most  useful  apparatus.  He  would  suggest  that  the 
heat  required  around  the  cylinder  might  be  obtained  by 
the  use  of  liquid  fuel — a subject  which  had  been  for 
some  years  before  the  Institute  of  Naval  Axchitects, 
and  thus  the  necessity  for  having  a stoker  would 
be  avoided.  This  sa-\dng  effected  on  the  Under- 
ground Railway  might  go  a good  way  towards  the  cost 
of  providing  the  stationary  engines  for  compressing  the 
air. 

Mr.  G-.  Stevenson  said  that  two  of  the  Mekarski 
detached  air-engines  were  placed  on  the  Wantage 
tramway  in  July  last,  and  continued  to  work  the 
passenger  traffic  of  the  line  between  the  town  and  the 
Great  Western  Railway  Station  at  Wantage-road  until 
the  following  October,  the  pumping  station  for  sup- 
plying the  engines  with  compressed  air  having 
previously  been  set  upon  a piece  of  ground  in  the 
tramway  station-yard  at  the  Wantage  end  of  the  line. 
The  engines  ran  on  ordinary  days  four  journeys,  each 
to  and  from  the  town  to  the  station,  and  on  market  days 
and  special  occasions  five  journeys  each,  often  taking 
two  loaded  cars  up  and  do-v\-n.  No  goods  traffic  was 
conveyed  by  them,  but  a trial  was  made  on  a portion  of 
the  line  with  a heavy  truck-load  of  coals,  which  one  of 
them  moved  with  ease  up  a gradient  of  1 in  44.  The 
distance  travelled  over  by  each  engine  without  a fresh 
charge  of  air  was,  as  nearly  as  possible,  five  miles,  and 
the  quantity  of  air  required  for  propulsion  varied 
according  to  circumstances,  but  generally  exhausted 
about  70  per  cent,  of  the  quantity  stored  in  the  engine 
and  car  for  the  service.  The  apparatus  connected  with 
each  engine  for  carrying  the  supply  of  air  for  the  journey 
consisted  of  four  strong  steel  clyindrical  vessels,  three  of 
which  formed  the  battery,  and  one  the  reserve.  The  air 
at  starting  was  compressed  into  these  containers  up  to 
30  atmospheres,  or  650  lbs.  to  the  inch.  After  the 
journey,  the  pressure  generally  ran  down  to  about  5 at- 
mospheres in  the  battery,  and  27  atmospheres  in  the 
reserve.  The  air,  before  passing  into  the  cylinders,  was 
expanded  by  being  forced  through  hot  water  at  a tem- 
perature of  about  300“  Eahr.,  which  gave  it  additional 
moisture,  and  acted  as  a lubricant  to  the  cylinders ; the 
pressure  at  which  the  air  was  supjdied  to  the  cylinders 
varied  according  to  the  propelling  power  required,  but 
seldom  exceeded  70  lbs.  to  the  inch.  The  speed  at  which 
the  engines  travelled  on  the  line  averaged  about  nine 
miles  an  hour, but  from  the  pressure  available,  it  was  clear 
almost  any  reasonable  speed  could  be  easily  attained  by 
them.  The  smoothness  and  freedom  from  clatter, 
hissing,  and  noise  of  every  description,  was  very 
great,  and  on  no  occasion  did  he  observe  the  sHghtest 
appearance  of  vapour,  steam  or,  smoke,  either  from  the 
cylinders  or  the  exhaust,  and  he  was  not  aware  of  any 
horse  ha-ving  been  frightened  the  whole  time  the  engines 
were  running.  He  was  not  able  to  ascertain  the  cost 
of  producing  the  air  for  the  propulsion  of  the  cars  per 
mile  by  the  Mekarski  air-engines,  as  the  air-engine  com- 
pany worked  the  traffic  for  three  months  at  their  own 
expense,  but  as  far  as  he  could  learn,  it  took  about  24  cwt.of 
coals'per  day  to  produce  the  power  necessary  for  propelling 
the  cars.  He  did  not  consider,  in  this  respect,  that 
anything  like  the  best  results  of  compressing  the  air 
were  obtained,  as  the  boiler  used  for  the  purpose  of 
working  the  compressing  engines  appeared  unsuitable, 
and  swallowed  up  an  extravagant  quantity  of  fuel,  and 
the  whole  apparatus  was  too  ponderous  for  the  small 
amount  of  work  that  had  to  be  done.  With  the  simple 
exception  of  the  cost  of  working  (which,  at  present, 
appears  to  be  in  excess  of  steam,  although  less  than 
horse  power),  he  knew  of  of  no  motive  power  so  free 
from  imperfection,  and  so  fully  under  control,  as  com- 
pressed air  for  tramway  and  railway  lines,  as  well  as 
for  a great  variety  of  other  purposes,  where  a clean 
and  noiseless  motive  power  is  required. 
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Mr.  Francis  Cobb  asked  what  were  the  gradients  on 
which  the  engine  had  worked,  with  a train  behind  it. 
Some  of  the  gradients  on  the  section  of  the  Metropolitan 
line,  as  shown  on  the  diagram,  appeared  to  be  as  high 
as  35'^. 

Colonel  Beanmont  said  the  section  was  exaggerated. 
The  steepest  gi-adient  he  had  worked  on  the  Metropoli- 
tan Railway  was  1 in  75.  The  steepest  on  the  line,  he 
believed,  was  near  Snow-hill,  where,  for  a short  distance, 
it  was  1 in  40  ; but  the  steepest  he  had  taken  the  engine 
over  was  from  Praed-street  to  Edgware-road,  which 
was  about  1 in  70  or  75.  The  steepest  tramway  gradient 
he  had  worked  was  1 in  13  at  Leeds,  in  Cooperage-street. 
'Fhere  was  nothing  in  the  use  of  compressed  air  which 
a.ssisted  an  engine  to  mount  a gradient,  or  the  reverse, 
as  compared  with  steam.  Steam  or  air  could  only  supply 
the  motive  powers  to  the  wheels,  and  if  the  wheels  re- 
fused to  grip,  the  engine  and  its  load  must  remain  at 
the  bottom  of  the  hill.  But  there  was  one  point  in  v/hich 
it  seemed  to  him  that  compressed  air  had  a great  ad- 
vantage. If  you  had  a detached  engine,  and  it  had  to 
work  up  steep  gradients,  such  as  1 in  15,  or  1 in  18, 
similar  to  those  which  often  occmred  in  tramways,  as 
in  the  case  of  the  North  Staffordshire,  you  could  not 
get  an  engine  to  mount  such  an  incline  with  a reason- 
able load  behind  it,  unless  it  had  a weight  of  about 
13  tons,  which  meant  that  that  w^eight  had  to  be 
(Ragged  over  the  whole  line  in  order  to  get  over  the 
(lifticulty  of  that  single  gradient.  Now  this  difficulty 
was  removed  if  you  could  combine  the  engine  and  the 
car.  The  difficulty  of  doing  this  in  the  case  of  steam 
was  very  great,  but  with  compressed  air  there  was  no 
difficulty  whatever,  as  the  reservoirs  could  be  carried 
on  the  top  of  the  car,  or  under  the  seats.  The  remarks 
just  made  on  the  Wantage  tramways  had  a very 
important  significance,  because  they  showed  that  in- 
.^tcad  of  compressed  air  being  ridiculed  as  a motive 
power,  as  was  the  case  a few  years  ago,  it  was  creeping 
into  public  favour,  and  there  was  a growing  opinion 
That  it  was  one  of  the  coming  powers  of  the  future. 
The  result  of  the  trial  made  at  Wantage,  and  it  was 
luly  a trial,  showed  that  compressed  air  answered  all 
the  pm-poscs  reciuired  of  it,  and  that  was  an  enormous 
‘■u  p forward.  The  only  objection  was,  that  Mekarski 
gave  no  satisfactory  infonnation  as  to  the  cost.  Now, 
It  was  exactly  on  that  point,  having  seen  what  the 
.M'  karski  engine  did  in  Paris  and  elsewhere,  that  he 
‘(.'ok  up  the  question;  and  he  saw  that  compressed 
lii’  could  only  be  used  advantageously  by  avoiding  the 
• noniiou.s  loss  shown  in  the  diagram  to  arise  from  re- 
ducing the  pressure,  and  supplying  the  necessary 
amount  of  heat  by  steam -jacketting  the  cylinder,  which 
were  really  the  alpha  and  omega  of  his  improvements  in 
The  application  of  compressed  air. 

Mr.  C.  B.  King  said  it  was  not  quite  correct  to  state, 
with  regard  to  the  North  Staffordshire  tramways,  that 
■'t  nujuired  an  engine  weighing  13  tons  to  get  up  the 
hiclinc.  It  was  (lone  with  a steam  locomotive  weighing 
only  1)  tons.* 

Colonel  Beaumont  said  his  information  was  derived 
n-om  the  experience  of  Messrs.  Manning  and  War  die, 
who  ])ut  on  an  engine  which,  lie  believed,  weighed  12 
tons  em])ty  ; at  any  rat(i,  he  was  within  the  mark  in 
.'lying  10  tons  erajify,  and  ho  contended  that  that  was 
f.i'  loo  licavy  a weight  to  put  On  any  tramway  line. 

Mr.  Bodmer  said  the  theoretical  advantages  of 
< 'o1..ih1  Beaumont’s  system,  over  those  in  which  reducing 
woni  used,  must  be  conceded,  but  the  difficulty 
\hich  at.  once  occuiTcd  to  an  engineer  was,  how,  with 
ii'h  hijrh  prcssui'cs,  ivere  leakages  to  be  avoided,  and  he 
hould  lik<-  to  liave  this  explained. 

Mr.  Haughton  cougratidatcd  Colonel  Beaumont  on 

'ria'  upon  tlic  NortT'  Stafl’ordshire  Tramway  are 

. a!  momMv  ); - ivy,  rimying  IVom  1 in  "1  for  lYO  feet)  to  1 in  88 


the  way  in  which  he  had  compressed  his  paper,  but 
whilst  complimenting  him  on  its  construction,  must  say, 
he  should  have  liked  to  hear  a little  more  about  the 
construction  of  the  engine.  He  should  like  to  know 
how  this  enormous  pressure  was  dealt  with,  and  also 
whether  there  would  be  any  difficulty  in  dealing  with 
still  greater  pressures.  If  these  enormous  pressm’es 
could  be  satisfactorily  utilised  in  every-day  work,  we 
should  gain  advantages  we  had  never  hitherto  enjoyed ; 
for  if  air  could  be  compressed  to  a pressure  of  1,000  or 
2,000  lbs.  to  the  square  inch,  or  even  perhaps  more, 
there  would  be  an  enormous  gain  of  power.  The 
peculiarity  of  this  engine  seemed  to  be  the  introduction 
of  air  at  an  enormous  pressure,  and  the  communi- 
cation by  external  means  the  heat  necessary  to 
enable  it  to  expand,  thus  utilising  the  power  contained 
within  it.  If  the  engine  worked  satisfactorily,  and  it 
seemed  to  have  done  so,  and  would  continue  to  work 
satisfactorily,  there  was  a A*cry  great  future  before  it, 
for  it  was  evident  that  certain  railways  could  only  be. 
w'orked  by  this  or  one  or  tw’o  other  means.  Take,  for 
instance,  the  Channel  tunnel : they  had  all  had  practical 
experience  of  the  defects  of  ventilation  on  the  Under- 
ground Railway,  and  it  was  therefore  obvious  that,  with 
a tunnel  22  miles  in  length,  the  atmosphere  would  be 
absolutely  pestilential  from  the  products  of  combustion 
if  steam  Avere  used.  For  the  tunnel  to  be  a success,  it 
must  be  worked  either  by  the  pneumatic  system—  a gale 
of  wind  behind  the  train,  or  by  some  compressed  air 
system,  or,  lastly,  by  an  electric  railway,  such  as  was 
now  about  being  tried  in  New  York.  He  should  be 
glad  to  know  whether  these  high  pressures  could  be 
indehnitely  utilised,  and,  further,  what  was  the  precise 
amount  of  duty  per  lb.  of  coal  obtained  during  the  use 
of  compressed  air. 

Mr.  Perrett,  whilst  wishing  Colonel  Beaumont  every 
success,  feared  that  his  views  as  to  the  application  of 
his  system  to  tramways  were  rather  too  sanguine.  He 
had  stated  the  traction  at  25  lbs.  to  the  ton,  and  that 
might  be  so  where  the  tramway  was  new  and  good,  and. 

! the  road  clean,  but  from  some  practical  experience,  he 
knew  that  45  lbs.  to  50  lbs.  would  be  nearer  the  mark 
as  an  average,  and,  therefore,  half  the  power  was  gone 
at  once.  His  calculations  referred  to  a practically  level 
line ; and  it  would  be  the  same  thing  where  the  gr^ients 
; did  not  exceed  1 in  100  or  1 in  80,  because  what  you 
lost  in  going  up  hill  would  be  gained  in  going  down  ; 
but  with  anything  beyond  that  you  required  an  excess  of 
power  in  going  up,  and  to  put  on  the  breaks  going  down. 
On  the  majority  of  level  tramways,  the  companies  were 
satisfied  with  horses,  but  they  wanted  mechanical 
power  to  work  them  up  over  steep  places ; but  for  such 
places,  it  seemed  to  him  that  compressed  air  was  satis- 
factory. He  had  in  his  mind  two  towns,  one  of  which 
had  an  average  gradient  of  1 in  34-,  rising’  in  some  placres 
to  1 in  17,  for  4,000  yards.  In  that  place  they  were 
very  anxious  to  have  some  mechanical  power,  but  if 
horses  could  do  the  work,  he,  though  an  engineer,  must 
confess  he  should  prefer  them  to  any  mechanical 
arrangement,  if  it  could  be  done  for  the  same  money. 
To  his  mind,  it  depended  far  more  on  the  simplicity 
of  the  engine  and  on  the  absence  of  repairs  than  on 
anything  else.  The  cost  of  repairs  with  steam  was 
enormous  compared  to  any  other  item,  even  that  of 
fuel.  If  coals  cost  ^d.  or  fd.  a mile,  repairs  would 
cost  2d.  and  2§d.  In  fact,  the  driver’s  wages  came 
to  more  than  the  coal.  Again,  the  efficiency  of  this 
new  engine  seemed  to  depend  on  having  a small  boiler 
attached  to  it,  but  for  his  part  he  should  much  prefer 
it  if  this  could  be  dispensed  with.  Compressed  air 
had  many  advantages,  but  it  must  be  compared  with 
the  steam-engine  of  the  present  day,  not  with  what 
it  was  some  years  ago. 

Colonel  Beaumont,  in  reply,  said  that  with  regard  to 
the  question  of  leakage,  any  leakage  in  the  reservoir 
wouffi  be  fatal,  but  they  were  able  now  to  make 
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reservoirs  absolutely  bottle  tight,  with  no  leakage  what- 
ever, His  No.  2 engine  was  pumped  up  when  it  was 
tried  at  the  Victoria  Docks  ; about  300  lbs.  pressure  was 
left  in  it  about  Christmas,  and  a sufficient  amount  of 
power  was  left  in  it  to  move  the  engine  only  a week 
ago.  As  to  the  provisions  necessary  to  prevent  leakage 
in  the  pistons,  he  could  not  go  into  the  details  in  such 
a meeting,  without  drawings  and  diagrams,  but  the 
principle  was  similar  to  that  employed  by  Perkins  for 
his  high  pi’essure  steam-engine.  The  leakage  Avas 
stopped  by  haAang  a series  of  rings,  which  acted  as 
baffiers  to  the  air,  and  made  the  piston  all  but  tight. 
Assuming  that  it  was  not  absohitly  tight,  it  would  be 
remembered  that  the  second  cylinder  took  up  any  leak- 
age from  the  first,  and  he  did  not  believe — although  it 
Avas  impossible  without  indicator  diagrams  to  say  that 
it  was  so — that  any  serious  loss  from  leakage  occurred. 
As  to  wear  and  tear,  the  eng'ine  which  was  tried  on  the 
Undergi’ound  Railway  remained,  so  far  as  its  vaU'es, 
adjustments  and  details,  were  concerned,  precisely  in  the 
same  condition  as  it  left  the  makers’  yard  about  a year  ago, 
after  haAring  done,  not  continuous  work,  because  there 
had  not  been  the  opportunity  for  that,  but  having  run 
a good  many  hundred  miles,  and  required  absolutely  no 
repairs  at  all.  He  thought,  in  using  these  high  pi’es- 
stmes,  loss  by  wear  and  tear  would  be  diminished  rather 
than  increased.  The  engine  must  be  powerful  Avhen  it 
could  pull  a Metropolitan  locomotiA-e  weighing  40  tons, 
but  Avhen  it  was  running  15  miles  an  hour  the  motion 
of  the  valves  admitting  the  air  Avas  so  small  as  to  be 
scarcely  perceptible,  and  the  valves  by  which  the  high 
pressure  air  was  admitted  were  hardly  as  big  as  the  top 
of  a pencil.  The  force  stored  in  the  air  at  this  high 
pressure  was  so  great  that  it  required  a very  small  con- 
sumption of  air.  At  the  same  time,  while  perfectly  safe 
to  use,  if  proper  precautions  were  taken,  it  was  no  doubt 
dangerous  without  proper  precaution.  To  see  that 
his  A'alves  were  absolutely  tight,  he  had  a A^alve  made 
which  worked  by  means  of  an  excentric  in  the  builder’s 
yard,  which  was  kept  running  for  tAvo  or  three  days, 
simply  cutting  off  and  admitting  air.  When  the  valve 
was  not  at  work  it  Av^as  absolutely  tight,  so  that  you 
could  with  safety  put  your  eye  to  it,  and  look  up  the 
A'alve  ; but  the  instant  it  was  lifted  the  A^ery  least,  the 
air  at  this  high  pressiu-e  coming  out  exerted  so  great  a 
force,  that  it  would  not  only  tear  a piece  of  paper 
to  pieces,  but  if  you  put  your  hand  underneath 
it  would  tear  the  flesh  off  your  bones.  Yet 
after  the  length  of  time  these  A’alves  had  been 
at  work,  he  had  not  been  able  to  detect  the  slightest 
wear,  tear,  or  deficiency  in  the  engine.  One  gentleman 
had  asked  for  further  mechanical  details,  but,  for  the 
reasous  he  had  given,  it  was  impossible  to  go  into  that ; 
but  he  might  say,  that  after  the  air  had  passed  the  high 
pressure  cylinders,  there  was  no  difference  in  principle 
between  his  engine  and  an  ordinary  piece  of  machinery. 
It  had  also  been  asked  if  it  would  be  practicable  to  use 
air  at  a pressure  of  1,500  or  2,000  lbs.  on  the  inch. 
In  his  judgment,  that  opened  a new  and  most  import- 
ant field,  which,  by  degrees,  he  was  hoping  to  occupy. 
He  had  known  air  to  be  compressed  to  15,000  lbs.  on 
the  square  inch  ; that  was  done  by  a gentleman  at 
^lanchester,  his  object  being  to  supersede  the  use  of 
powder  for  blasting  in  mines.  He  was  turning  his 
attention  in  this  direction  ; but  finding  this  had  been 
done,  he  at  once  abandoned  it,  as  another  gentleman 
had  occupied  the  ground  before  him.  He  did  not  think, 
however,  that  the  way  in  which  it  was  being  applied 
was  perfectly  practicable,  and  he  was  now  in  communi- 
cation Avith  some  people  to  see  if  some  means  could  be 
fmmd,  by  which  the  use  of  compressed  air  could  be 
fiubstituf^  for  dangerous  explosives  in  mines.  It  was 
quite  simple  to  compress  air  Axp  to  15,000  lbs.  to  the 
inch,  but  when  you  came  to  use  it  again,  no  doubt  a 
variety  of  difficulties  would  arise.  He  would  say,  how- 
ever, that  ere  long  a pressure  of  1,000  lbs.,  instead  of 
being  considered  anything  enormous,  would  be  looked 


upon  as  a reasonable  pressure.  For  tramway  and 
similar  purposes,  if  you  could  go  a distance  of  10  miles 
Avith  a single  charge,  there  was  no  great  object  in  going 
to  a higher  pressure,  but  in  other  cases  it  would  be 
necessary.  It  had  been  suggested  to  him  several  times 
to  make  a compi-essed  air  tricycle,  and  he  intended  to  try 
it.  He  thought  it  could  be  done,  but,  in  dealing  Avith 
these  very  high  pressures,  you  had  to  deal  with  forces 
which  a steam-engine  had  not  to  contend  with,  and  con- 
sequently when  he  put  the  matter  into  a draftsman’s 
hands,  he  brought  out  designs  which  were  incom- 
patible Avith  the  light  form  which  a tricycle  must  take. 
At  the  same  time  he  believed  it  was  possible  to  make  a 
tricycle  which  should  go  three  miles  without  recharg- 
ing-, but  the  solution  of  the  problem  depended  on  the 
possibility  of  constructing  an  engine  to  Avork  at  a 
pi-essure  of  say  2,000 lbs.,  and  which  should  lose  no 
power  by  the  use  of  a reducing  valve.  With  re- 
gard to  the  amount  of  coal  needed,  the  figures 
Avould  be  found  in  the  paper,  and  that  was  an. 
all  important  point  with  regard  to  the  application 
of  compressed  air  to  tramways.  The  results  of  the 
trials  already  made  were  all  srunmed  up  in  the  state- 
ment that  one  cubic  foot  of  compressed  air  would  take 
three  tons  one  mile  on  a railway  ; and,  Avith  proper 
arrangements,  |-lb.  of  coal  would  compress  one  cubic 
foot  of  air  to  GG  atmospheres.  Consequently,  ];lb. 
of  coal  consumed  under  the  boilers  of  a properly 
constructed  compressing  engine  would  take  one  ton  of 
mile,  Avffiich  about  corresponded  to  the  average  duty  a 
coal  in  a locomotiA'-e.  It  might  be  said,  if  that  was  the 
case,  there  would  be  an  end  of  ordinary  locomotiA-es, 
but  that  did  not  follow,  because  a variety  of  other  con- 
siderations came  in,  especially  the  extra  cost  of  plant. 
The  Underground  Railway  could  probably  be  run  at; 
about  the  same  working  cost,  but  it  Avould  require  an 
increase  of  50  per  cent,  in  the  value  of  the  plant,  and  the 
bulk  of  the  present  plant  Avould  be  rendered  useless.  Mr. 
Perrett  said  he  Avould  sooner  see  the  work  of  tramways 
done  by  horses  than  engines,  but  in  winter,  and  bad 
weather  especially,  the  horses  had  a very  hard  time  of  it, 
and,  therefore,  heshouldhave rather  expected  an  engineen 
to  say  that  he  would  prefer  to  see  the  hoi’ses  doing  some 
other  kind  of  work.  But  that  point  did  not  really 
concern  an  engineer ; because  he  was  quite  certain  that 
no  system  of  mechanical  traction  had  any  chance  of 
superseding  horse -power  unless  it  showed  a saving.  In 
that  view  the  offer  he  Avas  prepared  to  make  was 
to  take  any  tram  lino  and  tract  it  at  6d.  per  mile, 
instead  of  7d.,  which  represented  the  aA'erage  cost  of 
horse  traction,  as  Avould  be  seen  by  an  examination  of 
the  accoimts  of  the  North  Metropolitan  TramAvay  Com- 
pany. That  would  shoAv  a saving  of  Id.  a mile,  which 
Avoffid  add  25  per  cent,  to  the  profits.  The 
same  gentleman  seemed  to  think  there  was  a diffi- 
culty about  a compressed  air-engine  mounting  steep 
gradients,  and,  if  that  were  the  case,  any  engineer 
woixld  be  a hmatic  to  think  of  introducing  it ; 
but  the  fact  Avas,  of  all  lines  he  should  prefer 
to  work  Avith  compressed  air,  would  be  one  Avitb. 
a steep  gradient ; because  the  cost  of  horse  flesh  in- 
creased in  proportion  to  the  gradient,  and  so  did  the 
difficulty  of  Avorking  with  a steam  locomotive  ; simply 
because  the  boiler  was  tipped  up  at  an  angle,  and,, 
consequently,  laid  bare  the  tubes.  They  all  knew  the 
danger  and  difficulty  which  attended  any  portion  of  the 
tubes  of  a locomotive  getting  burned,  because  the  cost 
of  it  depend  principally  on  keeping  the  boiler  in  repair. 
This  was  so  important  that,  in  some  cases,  where 
steep  gradients  had  to  be  encountered,  a A-ertical  boiler 
was  used,  but  that  was  always  an  unsatisfactory 
arrangement.  Another  difficulty  was  that  it  was  quite 
impossible  for  a steam  locomotive  to  proportion  its 
weight  to  the  work  it  had  to  do.  The  boiler  had  to  be 
capable  of  supplying  the  cylinders  with  steam,  in  pro- 
portion to  whatever  the  maximum  draw  might  be,  and 
the  maximum  draw  depended  on  the  maximum  incline 
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the  engine  had  to  ascend.  With  compressed  air  this 
difficulty  did  not  arise.  You  could  run  up  an  incline 
of  1 in  14,  with  a comparatively  small  supply  of  air  in 
the  reservoir,  because  you  could  take  in  a fresh  supply 
either  at  the  bottom  or  the  top  of  the  incline.  Con- 
sequently, if  you  -were  working  a tramway  line,  where 
the  incline  for  a short  distance  was  very  severe,  it  would 
need  no  special  arrangement  beyond  a provision  at  the 
bottom  of  the  incline  for  giving  the  engine  a fresh 
supply  of  air. 

The  Chairman  then  proposed  a vote  of  thanks  to 
Colonel  Beaumont  for  his  interesting  paper,  which  was 
carried  imanimously. 


MISCELLANEOUS. 


A NEW  TELEPHONE. 

A paper  “On  the  ^^Conversion  of  Radiant  Energy 
into  Sonorous  Vibrations,”  was  read  before  the  Royal 
Society  last  week,  by  Mr.  W.  H.  Preece,  the  electrician 
to  the  Post-office.  The  remarkable  discovery  of  Messrs. 
'Graham  BeU  and  Sumner  Tainter  that  the  rapid 
intermittent  incidence  of  rays  of  light  on  discs  of  hard 
substances  produces  sonorous  vibrations  has  attracted 
very  much  attention,  and  has  excited  much  physical 
work  to  solve  an  unexpected  problem.  The  advocates  of 
the  emission  theory  of  light  have  striven  for  200  years  to 
obtain  such  a proof  of  their  theory  and  have  failed.  Why 
have  Bell  and  Tainter  succeeded,  or  have  they  succeeded 
at  aU?  May  not  their  phenomena  be  due  to  some 
other  cause  than  to  the  incidence  of  light  ? It  was 
su.spected  by  many  that  it  was  a heat  effect,  and  not  a 
light  one  at  all.  M.  Mercadier,  in  Paris  (Comptes  Ren- 
ans, Dec.  6th,  1880),  and  Professor  Tyndall  (Proc. 
R.8.,  Jan.  3rd,  1881)  have  placed  this  beyond  the  region 
of  doubt,  and  now  Mr.  Preece  has  completed  the  chain 
of  evidence  by  a careful  and  elaborate  inquiry  into  the 
cause  of  the  phenomena..  In  the  first  part  of  his  paper 
he  has  sliown  that  ebonite  and  india-rubber,  though 
opaque  to  the  light  rays,  are  remarkably  diathermanous 
or  transparent  to  the  heat  rays,  and  therefore  that 
radiant  licat  can  act  through  screens  of  those  materials. 
Indeed,  ebonite  is  shown  to  be  almost  perfectly  trans- 
parent to  radiant  heat,  while  it  is  absolutely  impervious 
to  light.  He  next  shows  by  experiments  made  on  very 
delicate  apparatus  that  no  more  vibrations  than  six  per 
second  can  possibly  bo  produced  by  the  direct  impact 
of  heat  waves  causing  expansion  of  the  mass  of  the  disc, 
and  therefore  that  the  Bell-Tainter  effect  is  not  due 
to  the  absfjrption  of  heat  changing  the  volume  of  the 
hard  substance  experimented  upon.  He  next  inquires 
whether  the  ofi'ect  observed  is  due  to  a molecular  pressure 
similar  to  that  which  produces  the  rotation  of  the  radio- 
meter, for  this  bcingainere  surface  action,  the  element  of 
time  is  eliminated.  Many  experiments  are  described  which 
were  made  with  discs  of  various  kinds  in  different  ways, 
but  the  results  were  so  unsatisfactory  and  variable  that 
the  (luestion  was  raised  whether  the  discs  vibrated  at 
all.  By  the  aid  of  microphones  and  specially  constructed 
chambers,  it  is  proved  clearly  that  the  undulations  are 
those  of  the  contained  air,  and  not  of  the  discs.  In 
fact,  the  sounds  were  intensified  by  removing  the  discs. 
Moreover,  the  effects  were  materially  assisted  by  coat- 
ing tlie  sides  of  the  containing  vessel  with  a substance 
higldy  absorbent  of  heat,  such  as  the  carbon  deposited 
by  burning  camphor.  It  is  next  shown  that  the  effects 
.are  dependent  on  the  number  of  heat  rays  that  pass 
through  the  discs,  and  not  on  those  that  are  incident  on 
them,  and  that  the  greater  the  absorbent  character  of 
the  air  or  vapour  contained  in  the  case,  the  more  in- 
tense the  sounds  emitted.  All  these  results  are  repeated 
and  shown  with  ordinary  flasks  lampblacked  on  their 


exterior  and  interior.  Finally  it  is  shown  that  there  is 
a time  element  introduced,  and  that  the  loudness  of  the 
note  emitted  depends  not  only  on  the  rapidity  with 
which  the  contained  air  absorbs  the  radiant  energy, 
but  also  on  the  rapidity  with  which  it  gives  up  its 
heat  to  the  sides  of  the  case  and  the  exits  open  to 
it.  It  varies  also  with  the  form  of  the  enclosed 
space,  and  with  the  character  of  the  contained 
vapour,-  and  with  the  diathermancy  only  of  the  discs. 
The  effect  being  thus  due  to  radiant  heat,  and  its 
absorption  by  suitable  surfaces,  it  was  next  shown  that 
if  a spiral  of  wire  be  completely  enclosed  in  a lamp- 
blacked  case,  sounds  were  emitted  when  currents  of 
electricity  were  rapidly  and  intermittently  transmitted 
through  the  wire,  and,  moreover,  that  when  these 
currents  were  produced  by  a proper  microphone  trans- 
mitter, articulate  speech  was  reproduced.  Hence  these 
phenomena  are  simply  effects  of  radiant  heat,  and  they 
are  due  to  the  changes  of  volume  in  absorbent  gases  and 
vapours,  produced  by  the  absorption  of  thennometric 
heat  in  a confined  space.  All  the  varied  and  novel 
experiments  which  Mr.  Graham  Bell  performed  when 
he  was  recently  in  Europe  with  solids,  liquids,  and 
gases,  with  tubes,  flasks,  and  discs,  are  thus  brought 
within  one  simple  explanation,  and  are  due  to  a remark- 
able influence  of  degraded  heat  rays  on  absorbent 
vapours.  The  final  result  of  this  inquiry  has  been,  not 
only  to  unravel  an  exceedingly  interesting  scientific 
problem,  but  to  produce  another  form  of  telephone, 
based  on  a new  principle. — The  Times. 


LUMINOUS  PAINT. 

The  manufacture  of  this  paint,  which  was  first 
brought  prominently  into  public  notice  by  Mr.  Heaton’s 
paper  upon  it  last  year  [■Journal  of  the  Society  of  Arts, 
vol.  xxviii.,  p.  389),  is  stated  to  be  progressing  satis- 
factorily, the  manufacturers  having  succeeded  in  con- 
siderably reducing  the  cost  of  production,  and  conse- 
quently the  cost  at  which  the  article  can  be  commer- 
cially supplied.  One  of  the  more  important  of  recent 
applications  of  this  material  is  for  the  white-washing  of 
ceilings.  When  the  paint  was  first  made,  it  was  pro- 
posed to  utilise  it  in  this  manner,  but  one  difficulty  in 
doing  so  was  the  high  cost  of  the  material,  and  the 
second  was  that  it  could  only  be  applied  with  a varnish, 
and  not  in  the  ordinary  manner  of  a lime  wash.  There 
seems,  however,  now  to  be  no  difficulty  in  this 
application,  and  several  small  rooms  have  been 
successfully  treated.  Mr.  Spottiswoode,  the  Presi- 
dent of  the  Royal  Society,  has  had  the  ceilings 
of  some  rooms  in  his  house  covered  with  this  paint, 
and  at  the  company’s  offices  in  Aldermanbury  there  is 
also  a room  with  a luminous  ceiling.  The  effect  is 
better  than  might  have  been  anticipated.  The  room 
appears  as  if  it  were  lighted  with  bright  moonlight,  ex- 
cept that  no  portion  of  it  is  brighter  than  the  rest, 
as  is,  of  course,  with  moonlight,  where  the  rays  of  the 
moon  actually  fall.  Even  on  coming  into  such  a room 
out  of  the  daylight  there  is  no  difficulty  in  seeing 
sufficiently  well  to  walk  about  the  room,  take  papers  or 
objects  from  the  table,  &c.,  and  after  a few  minutes  the 
eyes  become  sufficiently  accustomed  to  the  light  to  be 
able,  at  all  events,  to  see  the  time  by  an  ordinary 
watch  face.  Another  novel  application  is  to  portable 
lanterns,  if  such  an  expression  can  be  used.  These  are 
formed  of  oblong’  tin  cases,  the  outside  of  them  being 
coated  with  the  paint.  Upon  hot  water  being  poured 
into  the  inside,  the  luminosity  of  the  paint  is  excited  to 
a very  high  degree.  It  is  well  known  to  those  who 
have  experimented  with  the  material  that  on  lighting  a 
surface  covered  with  it  by  magnesium  wire  or  other 
powerful  illuminator,  the  great  brilliance  which  imme- 
diately results  dies  down  in  a very  short  time,  leaving  a 
comparatively  dimly-lighted  surface.  The  heat  of  the 
water  brings  out  the  same  amount  of  brilliancy,  and 
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keeps  it  at  its  maximum  as  long  as  tlie  water  remains 
hot.  If  only  a little  water  be  placed  at  the  bottom  of 
the  tin,  the  luminosity  may  be  aroused  by  shaking  the 
tin,  so  as  to  warm  all  sides  of  it.  As  it  dies  down 
another  shake  brings  it  up  again.  This  form  appears 
much  better  than  the  ordinary  plan  of  having  a sheet  of 
the  stuff  covered  with  a glass  and  set  in  a frame  Like  that 
of  a picture.  These  appear  to  be  the  principal  applica- 
tions besides  those  noticed  in  Mr.  Heaton’s  paper  above 
referred  to.  The  paint  is  also  used  to  a considerable 
extent  for  coating  match-boxes,  statues,  brackets,  &c., 
but  such  objects  as  these  can  only  be  included  in  the 
class  of  interesting  scientific  toys. 


CORRESPONDENCE. 


BRITISH  RULE  IN  INDIA. 

As  I had  not  an  opportunity  of  being  present  at  Mr. 
Maclean’s  interesting  lecture  on  “The  Results  of 
British  Rule  in  India,”  I trust  you  will  allow  me  to 
make  some  remarks  on  one  branch  of  his  subject,  which 
seems  to  me  to  require  further  investigation — the  ques- 
tion as  to  whether  there  is,  or  is  not,  danger  in  the 
future  from  over-population  in  India. 

In  the  first  place,  Mr.  Maclean  compares  the  num- 
bers of  the  population  per  square  mile  in  India  with  the 
populations  of  other  countries,  and  shows  that,  whereas 
India  has  211  to  the  square  mile,  Belgium  has  451  ; 
England  and  Wales,  389  ; Tuscany,  377  ; the  Nether- 
lands, 291  ; China,  289  ; Great  Britain  and  Ireland, 
265  ; Wurtemberg,  249  ; and  Germany,  193.  This  is, 
no  doubt,  a useful  comparison  as  far  as  it  goes,  but  it 
really  goes  no  farther  than  the  edge  of  the  subject.  To 
complete  it  I would  suggest  to  Mr.  Maclean  that  it 
would  be  most  important  to  give  your  readers  the  fol- 
lowing information  as  regards  each  country  : — 

1.  The  population  in  each  country  depending  on 
agriculture  for  subsistence. 

2.  A statement  of  the  agricultural  condition  and 
prospects,  showing  especially  whether  the  people  have, 
or  have  not,  the  means  of  maintaining  the  fertility  of 
the  soil. 

3.  An  account  of  the  probable  rate  of  increase  of  the 
population. 

4.  An  estimate  of  the  culturable  unoccupied  lands. 

5.  The  character  of  the  popidation,  and  whether  it  is 
of  an  emigrating  tendency. 

To  show  how  necessary  further  investigation  is,  I 
may  mention  that,  as  regards  the  first  point,  I once  had 
occasion,  when  writing  on  the  danger  of  over-popula- 
tion, to  compare  India  with  Belgium.  I then  found 
that  the  agricultural  population  of  India  exceeds  that 
of  Belgium,  while,  taking  into  consideration  the  vast 
waste  area  of  India,  I found  the  agricultural  popidation 
of  India  to  the  square  mile  so  much  exceeding  twice  the 
agricultural  popidation  of  Belgium,  that  it  certainly 
seemed  to  me  to  be  quite  safe  to  say  that  the  agri- 
cidtural  popidation  of  India  is,  to  the  avadable  square 
mile,  already  double  that  of  Belgium.  In  other  words, 
whereas  Belgimn,  from  the  bare  statements  of  statistics, 
would  appear  to  have  twice  the  pressure  of  population 
that  Iniffa  has,  the  latter  country  has  practically  a pres- 
sure of  about  double  that  of  Belgium  ; and  I feel  quite 
sure  that,  if  the  other  points  I have  mentioned  were 
carefully  considered,  the  danger  of  over-population  in 
India  is  incomparably  greater  than  would,  at  first 
sight,  naturally  be  supposed. 

But  Mr.  Maclean  has  another  test,  though  by  his  way 
of  stating  it,  it  would  seem  to  be  the  only  one  needed. 
“The  whole  controversy,”  he  says,  “about  over- 


population, resolves  itself  into  the  question — Are  the 
rates  of  wages  relatively  higher  or  lower  in  proportion 
to  the  prices  of  food  grain,  than  they  were  ten  or  twenty 
years  ago?”  Is  not  this,  to  say  the  least  of  it,  a 
singular  way  of  attempting  to  solve,  or,  I should  per- 
haps rather  say,  shelve  a most  difficult  problem  ? Let 
us,  for  the  sake  of  argument,  admit  that  the  rates  of 
wages  in  India  are  universally  relatively  higher  in 
proportion  to  the  prices  of  food  grain  than  they  were 
ten  or  twenty  years  ago,  and  let  us  ask  what  then  ? It 
is  proverbially  difficult  to  prove  a negative,  and  Mr. 
]\Iaclean  has  thrown  upon  himself  the  task  of  proving 
a most  formidable  negative.  He  must  prove  that  the 
material  increase  of  the  population  will  not  ultimately 
destroy  his  test ; in  other  words,  will  not  have  the 
effect  of  again  lowering  the  rate  of  wages  relatively  to 
the  price  of  food,  down  to  the  rates  which  prevailed 
ten  or  twenty  years  ago. 

Let  me  notice  another  of  Mr.  Maclean’s  conclusions. 
He  thinks  that  because  the  Bengali  refuses  to  emigrate, 
he  must  therefore  be,  “on  the  whole,  tolerable  well- 
satisfied  with  his  lot.”  Are  the  Irish  cotters,  in  the 
west  of  Ireland,  tolerably  well -satisfied  with  their  lots, 
because  they  are  disinclined  to  emigrate  ? I am  afraid 
that  this  statement  will  no  more  bear  examination 
than  one  to  be  met  with  some  sentences  further  on, 
where  Mr.  Maclean  informs  us  that  the  “ English 
labourer,  earning  his  twelve  to  eight  shillings  a week, 
is  compelled  to  live  on  animal  food  and  strong  drink.” 
I have  no  doubt  that  he  only  wishes  he  was  put  under 
any  such  compulsion,  and  that  his  wage  were  high 
enough  to  admit  of  his  living  so  luxuriantly. 

Robert  H.  Elliot. 

Clifton-park,  Kelso,  N.B. 


GENERAL  NOTES. 


International  Wool  Exhibition  at  the  Crystal  Palace. 

— In  connection  with  this  Exhibition,  the  Clothworkers’ 
Company  offer  the  Company’s  Gold  Medal  for  the  following 
subjects: — (1)  For  the  best  piece -dyed  Navy  blue  cloth  or 
worsted  coating  ; (2)  for  the  best  Navy  blue  cloth  or  worsted 
coating,  dyed  without  the  use  of  indigo;  (3)  for  the  best 
scarlet  cloth,  dyed  without  the  use  of  cochineal;  (4)  for  the 
best  1 0-lb.  sample  of  scarlet  woollen  yarn,  used  for  shirtings, 
dyed  without  the  use  of  cochineal ; (5 ) for  the  best  piece  of 
bleached  flannel,  the  bleaching  to  have  been  affected  without 
the  use  of  sulphuric  acid  in  any  form ; also  for  various 
articles  composed  entirely  of  English  wool  (C<?.,wool  grown 
in  Great  Britain  and  Ireland) , and  for  the  best  apparatus  for 
scouring  and  cleansing  worsted  coatings,  previous  to  dyeing. 
Preference  will  be  given  to  that  which  most  thoroughly  com- 
bines efficiency  with  simplicity  and  economy  in  working. 
The  Drapers’  Company  have  voted  a sum  for  various  special 
prizes,  and  other  of  the  City  Companies  identified  vdth  the 
textile  industries  propose  doing  the  same ; these  are  in 
addition  to  the  medals  and  certificates  to  bo  given  by  the 
Directors  of  the  Crystal  Palace  Company. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock: — 

March  23. — ‘ ‘ The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Causes.”  By 
Cornelius  Walford,  F.S.S.  Professor  Abel,  F.R.S., 
Vvdll  preside. 

March  30. — “Recent  Advances  in  Electric  Light 
ing.”  By  W.  H.  Preece.,  M.Inst.C.E.  C.  W.  Siemens, 
F.R.S.,  will  preside. 

April  6. — “ The  Discrimination  and  Artistic  Use  of 
Precious  Stones.”  By  Professor  A.  H.  Church,  F.C.S. 
Sir  Philip  Cunliffe-Owen,  K.C.M.G.,  C.B.,  C.I.E., 
will  preside. 
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April  27. — “ Five  Years’  Experience  of  the  Working' 
of  the  Trade  Marks’  Registration  Acts.”  By  Edmund 
Johnson. 

Dates  not  yet  fixed  : — 

‘ ‘ The  Manufacture  of  Glass  for  Decorative  Purposes.” 
By  H.  J.  Powell  (Whitefriars  Glass  Works). 

Buying  and  Selling  ; its  Nature  and  its  Tools.” 
By  Professor  Bonamy  Price,  M.A.  Lord  Alfred  S. 
Churchill  will  preside. 

“ The  Electrical  Railway,  and  the  Transmission  of 
Power  by  Electricity.”  By  Alexander  Siemens. 

Foreign  and  Coloniad  Section. 

Tuesday  evenings,  at  eight  o’clock:— 

April  5.—“  Canada;  the  Old  Colony  and  the  New 
Dominion.”  By  E.  Hepple  Hall. 

IMay  10. — “Trade  Relations  between  Great  Britain 
and  her  Dependencies.”  By  William  Westgarth. 

Applied  Chemistry  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock: — 

March  24. — “ The  Future  Development  of  Electrical 
Appliances. ’ ’ By  Prof.  J ohn  Perry.  Latimer  Clark, 
F.R.G.S.,  will  preside. 

May  12. — “ Recent  Progress  in  the  Manufacture  and 
Applications  of  Steel.”  By  Professor  A.  K.  Hunting- 
ton. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock: — 

March  25. — “The  Tenure  and  Cultivation  of  Land 
in  India.”  By  Sir  George  Campbell,  K.C.S.I.,  M.P. 
Andrew  Cassels,  Member  of  Council,  wiU  preside. 

May  13. — “Burmah.”  By  General  Sir  Arthur 
Phayre,  G.C.M.G.,  K.C.S.I.,  C.B. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantor  Lectures. 

Monday  evenings,  at  eight  o’clock : — 

The  Third  Course  will  be  on  “ The  Scientific 
I’rinciples  involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Adams,  F.R.S.  Four  Lectures. 

Syllabus  of  the  Course. 

Lecture  III. — March  21. 

PTse  of  magneto-  and  dynamo -electric  machines  for 
.-■loctric  lighting.  Electric  lighting  by  means  of  the  arc. 

Lecture  IV. — March  28. 

•Subdivisions  of  the  electric  current.  Incandescent 
lamps.  Luminous  effects  of  electric  currents  in  a 
vacuum,  and  in  various  gases. 

The  Fourth  Course  will  be  on  “The  Art  of  Lace- 
making,”  by  Alan  S.  Cole.  Four  Lectures. 

Aprd  4,  11  ; May  2,  9. 

Tlio  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
J{.  Brudenell  Carter,  F.R.C.S.  Three  Lectures. 

May  16,  23,  30. 


Admission  to  Meetings. 

Members  have  the  right  of  attending  all  the 
Society’s  meetings  and  lectures.  Every  Member 
can  admit  tiuo  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  p>urpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  March  21st.., SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Professor  \V, 
G.  Adams,  “ The  Scientific  Principles  Involved  in 
Electric  Lighting.”  (Lecture  HE.) 

Hoyal  United  Service  Institution,  Whitehall-yard,  8.^  p.m. 
Vice-Admiral  J.  H.  Selwyn,  “A  New  System  of 
Hydraulic  Propulsion,” 

Institute  of  Surveyors,  12,  Great  George-street,  S.W., 
8 p.m.  Resumed  discussion  on  Mr.  H.  H.  Collins’s 
paper,  “ Sanitation,  as  an  important  Increment  of  Value 
in  House  Property.” 

Medical,  11,  Chandos-street,  W.,  8J  p.m. 

Asiatic,  22,  Alhemarle-street,  W.,  3 p.m. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  Paper 
by  Mr.  J.  F.  Bateman. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  Piof. 

R.  Bentley,  “ Fungi.” 

Tuesday,  March  22nd... Royal  Institution,  Albemarle-street,  W., 
3p.m.  Prof.  E.A.  Schafer,  “The  Blood.”  (Lecture  X.) 
Medical  and  Chirurgical,  53,  Berners  - street.  Oxford- 
street,  W.,  8J  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 

S. W.,  8 p.m.  Mr.  David  Phillips,  “ The  Comparative 
Endurance  of  Iron  and  Mild  Steel  when  exposed  to 
Corrosive  Infiuences.” 

Anthropological  Institute,  4,  St.  Martin’s-place,  W.C., 
8 p.m.  1.  Prof.  W.  H.  Flower,  “Artificially  Defonned 
Skulls  from  MaUekolo.”  2.  Mr.  Joseph  Lucas,  “The 
Ethnological  Bearings  of  the  terms  Gjp)sy,  Zingaro, 
and  Romo.” 

Royal  Colonial,  the  Grosvenor  Gallery  Library,  136,  New 
Bond-street,  W.,  8 p.m.  Mr.  W.  M.  Torrens,  M.P., 
“ Imperial  and  Colonial  Partnership  in  Emigration.” 
Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  March  23rd... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Air.  Cornelius  Waif  ord,  “The 
Increasing  Number  of  Deaths  from  Explosions,  "with 
an  Examination  of  the  Causes.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Air.  C. 
Parkinson,  “ The  Upper  Greensands  and  Chloritic  Alarl 
of  the  Isle  of  Wight.”  2.  Air.  Clement  Reid,  “The 
Flow  of  an  Ice-sheet,  and  its  Connection  with  Glacial 
Phenomenon  in  Britain.”  3.  Dr.  R.  W.  Coppinger, 
“ Soilcap  Alotion.” 

Royal  Society  of  Literature,  4,  St.  Martin’s-place,  W.C., 
8 p.m.  Air.  C.  F.  Keary,  “ The  Genuine  and  the 
Spurious  in  the  Eddaic  Mythology.  I.  Myths  of  Death 
and  of  the  Other  World.” 

Royal  College  of  Physicians,  Pall-mall  East,  S.W.,  5 p.m. 
(Croonian  Lectures.)  “Influence  of  the  Circulation 
upon  the  Nervous  System.”  (Lecture  I.) 

Thur-sday,  AIarch  24th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8p.m.  Prof.  John  Perry,  “ The  Future 
Development  of  Electrical  Appliances.” 

Royal,  Burlington-house,  W.,  4^  p.m. 

Antiquaries,  Bm’lington-house,  W.,  8|  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m.  Air. 
Ernst  Pauer,  “The  History  of  the  ‘Suite.’”  (Illus- 
trated Alusical  Lectm’e.) 

Society  for  the  Encoirragement  of  Fine  Arts,  9,  Conduit- 
street,  W„  8 p.m. 

Royal  Institution,  Albemarle-street,  W. ,3  p.m.  Mr.  H.  H. 
Statham,  “ Ornament  Historically  and  Critically  Con- 
sidered.” (Lecture  II.) 

Inventors’  Institute,  4,  St.  Alartin’s-place,  W.C.,  8 p.m. 
Royal  Society  Club,  Wfilis’s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Friday  March  25th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Indian  Section.)  Sir  George 
Campbell,  “The  Tenure  and  Cultivation  of  Land  in 
India.” 

Royal  College  of  Physicians,  Pall-mall  East,  S.W.,  5p.m. 
(Croonian  Lectures. ) “ Influence  of  the  Circulation 

upon  the  Nervous  System.”  (Lecture  II.) 

Royal  United  Service  Institution,  Whitehall-yard,  3 p.m. 
Lieut.-Col.  Lonsdale  A.  H.  Hale,  “ Outposts,  filustiated 
by  the  Systems  followed  in  Continental  Armies.” 

Royal  Institution,  Albemarle-street,  W.,  9 p.m.  Air. 

A.  Buchan,  “ The  Weather  and  the  Health  of  London.” 
Quekett  Microscopical  Club,  University  College,  W.C., 
8 p.m.  Air.  J.  G.  Waller,  “ CUona  celata — ^Does  the 
Sponge  make  the  Bmrows  ? ” 

Clinical,  B3,  Berners-street,  W.,  8J  p.m. 

Saturday,  March  26th.  . .Ladies’  Sanitary  Association  (at  the 
House  OF  the  Society  of  Arts),  5j  p.m.  Dr.  B.  W. 
Richardson,  “Domestic  Sanitation  or  Health  at  Home.” 
(Lecture  VI.) 

Physical,  Science  Schools,  South  Kensington,  S.W.,3p.m. 
Geologists’  Association,  University  College,  W.C.,  2jp.m. 
Visit  to  the  Museum  of  Practical  Geology,  Jerrnyn- 
street,  under  the  direction  of  Air.  Frank  Rutley. 
Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3|  p.m. 
Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Rev.  H. 
R.  Haweis,  “ American  Humorists.”  (Lecture  II.) 
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NOTICES. 


CANTOR  LECTURES. 

The  third  lecture  of  the  third  course  was  de- 
livered on  Monday,  21st  inst.,  by  Professor  W.  G. 
Adams,  F.E.S.,  on  “ The  Scientific  Principles  in- 
volved in  Electric  Lighting.”  The  lecturer 
described  the  use  of  magneto-  and  dynamo-electric 
machines  for  electric  lighting,  and  electric  lighting 
by  means  of  the  arc.  The  lecture  was  fully 
illustrated  by  apparatus  and  lamps  kindly  lent 
by  the  following  : — Mr.  Berly,  Jamin  candles  ; 
The  British  Electric  Light  Company,  two  Gramme 
machines,  Brockie  lamp,  and  Serrin  lamp  ; Brush 
Electric  Light  Company,  Brush  lamp;  Mr.  Latimer 
Clark,  Lontiri  lamp,  Wilde  lamp,  and  models  ; Mr. 
Crompton,  Biirgin  machine  and  armature,  and 
Crompton  lamp ; Messrs.  Elliott  and  Co.,  Trow- 
bridge’s electro-dynamometer ; Messrs.  Eobey 
and  Co.,  of  Lincoln,  a ten-horse  power  steam 
engine ; Dr.  Siemens,  F.E.S.,  early  dynamo 
machine,  pendulum  lamp,  electro-djmamometer 
and  exploder  ; Societe  Generale  d’Electricite, 
JablochkofF  lamp.  Diagrams  were  lent  by  Dr. 
Hopkinson,  F.E.S.,  and  Mr.  Shoolbred.  The 
lectures  will  be  published  during  the  summer 
vacation. 


DOMESTIC  ECONOMY  CONGRESS. 

A meeting  of  the  General  Committee  was  held 
on  Tuesday,  22nd.  Present: — Lord  Alfred  S. 

CuuRCniLL  (in  the  chair).  Miss  Eose  Adams,  the 
Countess  of  Airlie,  Mrs.  G.  C.  T.  Bartley,  Lady 
Clive  Bayley,  Miss  Clive  Bayley,  Miss  Bidder, 
Mrs.  Buckton,  Miss  Buckton,  Lady  Cole,  Miss 
Cole,  Miss  King,  Lady  Dorothy  Neville,  Lady 
Arthur  Eussell,  Miss  Wetton ; Sir  Henry  Cole, 
K.C.B.,  Major-General  Cotton,  C.S.I.,  Eev.  J.  P. 
Faunthorpe,  and  Eev.  Newton  Price,  with  Mr.  H. 
Trueman  Wood,  Secretary.  The  Committee  con- 
sidered and  revised  the  Programme  for  the 
Congress. 


ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  for  1881,  early  in  May  next. 
This  medal  was  struck  to  reward  ‘ ‘ distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  awarded  as  follows  : — 

In  1864,  to  Sir  Eowlancl  Hill,  K.C.B.,  F.E.S.,  “for 
his  great  service  to  Arts,  Manufactures,  and  Com- 
merce, in  the  creation  of  the  penny  postage,  and  for 
his  other  reforms  in  the  postal  system  of  this  country, 
the  benefits  of  winch  have,  however,  not  been  confined 
to  this  country,  but  have  extended  over  the  civilised 
world.” 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III.,  “ for 
distinguished  merit  in  promoting,  in  many  ways,  by  his 
personal  exertions,  the  international  progress  of  Arts, 
Manufactures,  and  Commerce,  the  proofs  of  which  are 
afforded  by  his  judicious  patronage  of  Art,  his  enlight- 
ened commercial  policy,  and  especially,  by  the  abolition 
of  passports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.E.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and 
Commerce.” 

In  1867,  to  Mr.  (afterwards  Sir)  W.  Fothergill  Cooke 
and  Professor  (afterwards  Sir)  Charles  Wheatstone, 
F.E.S.,  “ in  recognition  of  their  joint  labours  in  estab- 
lishing the  first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Jo seifii  Whitworth,  F.E.S., 
LL.D.,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brought  to  a 
state  of  perfection  hitherto  uuapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.” 
In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  For.  Memb.  E.S.,  Chevalier  of  the 
Legion  of  Honour,  &c.,  “for  his  numerous  valuable  re- 
searches and  writings,  -wmich  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
agricultirre,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  and  Commerce.” 

In  1870,  to  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
reahsation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  (now  Sir)  Heiuy  Cole,  C.B.,  “for Ids 
important  services  in  promoting  Arts,  Manufactures, 
and  Commerce,  especially  in  aiding  the  establishment 
and  development  of  International  Exhibitions,  the  de- 
velopment of  Science  and  Art,  and  the  South  Kensing- 
ton Museum.” 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.E.S., 

‘ ‘ for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the  manu- 
facture of  steel.” 

In  1873,  to  Michel  Eugene  Chevreid,  For.  Memb.  E.S., 
“ for  his  chemical  researches,  especially  in  reference  to 
saponification,  dyeing,  agriculture,  and  natural  history, 
which  for  more  than  half  a century  have  exercised  a 
wide  influence  on  the  industrial  arts  of  the  world.” 

In  1874,  to  C.  W.  Siemens,  D.C.L.,  F.E.S.,  “for 
his  researches  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ; and  for  his  improvement  in  the  manufacture 
of  iron  ; and  generally  for  the  services  rendered  by  him 
in  connection  with  economisation  of  fuel  in  its  various 
applications  to  the  Manufactures  and  the  Arts.” 

In  1875,  to  Michel  Chevalier,  “ the  distinguished 
French  statesman,  who,  by  his  -writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  seiufice  in  promoting  Arts,  Manufactures,  and 
Commerce.” 
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In  1876,  to  Sir  George  B.  Aiiy,  F.R.S., 

Astronomer  Boyal,  “for  eminent  services  rendered  to 
CJommerco  by  his  researches  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improvements  in  the  applica- 
tion of  the  maiiner’s  compass  to  the  navigation  of  iron 
ships.” 

In  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  B.S., 
member  of  the  Institute  of  France,  “ the  distinguished 
chemi.st,  whose  researches  have  exercised  a very  material 
influence  on  the  advancement  of  the  Industrial  Arts.” 
In  1878,  to  Sir  Wm.  G.  Armstrong,  C.B.,  D.C.L., 
F.R.S.,  “ because  of  his  distinction  as  an  engineer  and 
as  a scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — hydraulically — due  to  his 
constant  efforts,  extending  over  many  years,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  beneficially  substituted  for  most 
laborious  and  injurious  manual  labour.” 

In  1879,  to  Sir  William  Thomson,  LL.D.,  D.C.L., 
F.R.S.,  “on  account  of  the  signal  services  rendered  to 
Arts,  Manufactures,  and  Commerce  by  his  electrical 
researches,  especially  with  reference  to  the  transmission 
of  telegraphic  messages  over  ocean  cables.” 

In  1880,  to  James  Prescott  Joule,  LL.D.,  D.C.L., 
“ for  having  established,  aftermost  laborious  research, 
the  true  relation  between  heat,  electricity,  and  mechani- 
cal work,  thus  affording  to  the  engineer  a sure  guide  in 
the  application  of  science  and  industrial  pursuits.” 

The  Council  invite  members  of  the  Society  to  for- 
ward to  the  Secretary,  on  or  before  the  23rd  of 
April,  the  names  of  such  men  of  high  distinction  as 
they  may  think  worthy  of  this  honour. 


HOUSE  SANITATION. 

The  Council  offer  the  following  Medals  for  the 
best  Sanitary  Arrangements  in  Houses  built  in 
the  Metropolis,  the  plans  of  such  arrangements  to 
be  exhibited  in  the  Society’s  Rooms,  Adelphi,  in 
June,  1881,  and  to  be  sent  in  on  or  before  12th 
May,  1881 ; — 

1 . One  Silver  Medal  for  the  best  sanitary  arrange- 
ments, carried  out  and  in  satisfactory  working, 
in  a house  let  out  in  tenements  to  artisans,  for 
which  a weekly  rental  is  paid. 

2.  One  Silver  Medal  for  the  best  sanitary 
arrangements,  in  actual  working,  in  a house  of  the 
yearly  rental  of  £40,  or  less,  to  about  £200  in 
value. 

3.  One  Silver  Medal  for  the  best  sanitary  ar- 
rangements, in  actual  satisfactory  working,  in  a 
house  of  the  yearly  rental  value'  of  £200  and  up- 
wards, to  any  amount. 

4.  The  houses  must  be  open  to  the  inspection 
of  the  Judges,  who,  in  considering  their  award, 
will  be  guided  by  the  suggestions  of  plans  for 
main  sewerage,  drainage,  and  water  supply,  made 
under  the  Public  Health  Act,  1875.  The  houses 
must  have  been  in  actual  occupation  within  the 
last  three  months,  and  a Certificate  must  be  given 
by  the  occupiers,  on  a printed  form,  stating  the 
satisfactory  working  of  all  the  sanitary  arrange- 
ments, such  form  to  be  obtained  at  the  Society  of 
Arts. 


5.  The  houses  may  be  old,  fitted  with  modem 
sanitary  arrangements,  or  may  be  new.  They 
must  be  within  the  metropolitan  area  of  the  Board 
of  Works. 

6.  The  sanitary  arrangements  must  include  the 
conditions  for  good  water  supply,  drainage,  warm- 
ing, and  ventilation  of  the  house,  and  precautions 
taken  against  frost. 

7.  The  medals  may  be  awarded  to  the  occupiers 
of  the  houses,  or  the  lessees,  or  the  owners. 

8.  The  plans  must  consist  of  a ground  plan  and 
sections,  to  the  scale  of  not  less  than  one  inch  to 
five  feet ; details  of  not  less  than  one  inch  to  the 
foot.  The  plans  may  be  accompanied  by  specifi- 
cations. 

9.  The  names  of  the  architects,  surveyors,  or 
sanitary  engineers  who  directed  the  sanitary 
arrangements  should  be  given,  and  Certificates 
will  be  awarded  to  those  whose  plans  obtain  the 
Medals. 


PROCEEDINGS  OF  THE  SOCIETY. 


SIXTEENTH  ORDINARY  MEETING. 

Wednesday,  March  23rd,  1881  ; Professor  F.  A. 
Abel,  C.B.,  F.R.S.,  Vice-President  of  the  Society, 
in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Atkinson,  John,  Tosti,  Falsgrave,  Scarborough. 

Bacon,  George  Washington,  F.R.G.S.,  127,  Strand, 

W.C. 

Black,  William,  South  Shields. 

Lorimer,  William,  Messrs.  Dubs  and  Co..  Glasgow. 
Russell,  WiUiam  J.,  Ph.D.,  F.R.S.,  34,  Upper  Hamil- 
ton-teirace,  N.W. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Appleby,  Francis  James,  The  Rowans,  Lee -road,  Lee, 
S E 

Bayley,  Sir  Edward  Clive,  K.C.S.I.,  C.I.E.,  The 
Wilderness,  Ascot. 

Brass,  John  H.,  Wentworth -house,  Manresa-road, 
Chelsea,  S.W. 

Brothers,  William,  Meadow  - head  - house,  Livesey, 
Blackburn. 

Cahen,  Albert,  7,  Bayswater-hfil,  W. 

Godfrey,  William  Bernard,  54,  Regent’s-park-rd. , N.  W. 
Jenkmson,  Edward  George,  26,  Palace -gardens-terrace, 
Kensington,  W. 

Ogg,  Surgeon-Major  G.  S.  W.,  8,  Belsize- avenue, 
Hampstead,  N.W. 

Roper,  Richard,  143,  Lewisham  High-road,  New-cross, 
S.E. 

Staight,  Daniel  George,  63,  Tulse-hill,  S.W. 

White,  Frederick  Anthony,  Kinross-house,  Cromwell- 
road,  S.W.,  and  85,  Gracechurch- street,  E.C. 

The  paper  read  was— 
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THE  INCREASING  NUMBER  OF  DEATHS 

FROM  EXPLOSIONS,  WITH  AN  EXAMINA- 
TION OF  THE  CAUSES. 

By  Cornelius  Walford,  F.I.A.,  F.S.S., 

Ban-ister-at-Law. 

It  should  be  fully  understood,  at  starting,  that  I 
do  not  propose  to  approach  this  topic  from  a 
scientific  point  of  view.  Observations,  conducted 
during  a series  of  years  mainly  for  statistical 
purposes,  have  impressed  upon  my  mind  the  con- 
viction that  explosions  are  far  more  numerous 
and  destructive  than  they  have  be  m at  any  pre- 
vious period.  This  fact  established,  and  the  reasons 
thereof  made  plain,  it  mil  then  remain  for  science 
to  devise  remedies  in  mitigation,  or  to  declare  why 
this  cannot  be  done. 

It  is  not  necessary  to  seek  far  for  the  causes  of 
the  increased  number  of  explosions  in  modern 
times.  New  forces  are  being  constantly  brought 
into  play,  to  meet  the  requirements  of  our  manu- 
facturing and  mineral  industries.  Steam  itself, 
although  we  have  ceased  to  regard  its  application 
as  novel,  is  but  a modern  invention — regarded  from 
the  point  of  its  practical  application.  It  is,  indeed, 
two  centuries  since  the  Marquis  of  Worcester 
described  the  steam-engine  in  his  “ Century  of  In- 
ventions ; ” but  it  is  very  little  more  than  one 
centurj'  since  Watt’s  engine  was  first  used  as  a 
motive  power  in  a manufactory  (1775) ; it  is  only 
during  the  present  century  that  steam  navigation 
has  become  a practical  fact,  and  that  steam  has 
been  employed  for  the  purpose  of  locomotion  on 
railways.  One  of  the  first  fixed  steam-engines 
erected  in  London  was  that  used  for  the  purpose 
of  printing  the  Times  newspaper,  in  1814.  The 
present  generation  may  be  said  to  have  witnessed 
the  general  application  of  steam  to  our  daily 
wants. 

But,  in  truth,  it  is  not  so  much  to  the  effects  of 
steam  that  we  trace  the  increasing  risk  of  explosion. 
Gunpowder  has  long  played  an  important  part,  its 
use  extending  over  some  five  or  six  centuries. 
Coal-gas,  an  invention  falling  within  the  range  of 
the  present  century,  has  been,  perhaps,  on  the 
whole,  a more  deadly  agent  of  destruction — in  the 
way  of  unintentional  explosions  — than  gunpowder; 
while  chemical  compounds  of  almost  endless 
variety,  and,  finally,  mineral  oils,  make  up  the  sum 
of  the  agents  which  in  the  present  day  prove  so 
destructive  to  life  and  property. 

In  attempting  to  compare  one  period  with 
another  in  the  matter  of  destructiveness,  we  are 
in  the  position  of  requiring  statistical  records ; for 
mere  surmise  is  always  more  or  less  misleading, 
and  is  incapable  of  comparison  in  the  sense  of 
exactitude.  There  are  practically  no  statistics 
available,  prior  to  the  returns  resulting  from  the 
coming  into  force  of  the  Act  of  1836,  for  the  regis- 
tration of  deaths.  But  this  Act  only  applied  to 
one  section  of  the  kingdom  (England  and  Wales), 
and  the  detailed  causes  of  deaths  were  not,  as  a 
matter  of  fact,  published  earlier  than  for  the  year 
1838  ; and  not  then  in  such  a manner  as  to  be 
available  for  the  purpose  I now  have  in  view. 

Deaths  Caused  by  Explosioxs. 

In  the  third  report  of  the  Registrar-General,  the 
deaths  from  explosions  in  certain  selected  districts, 
viz.,  the  metropolis,  Birmingham,  Manchester  and 


Salford,  Liverpool  and  West  Derby  (adjoining),  the 
mining  districts,  and  the  agricultural  districts  of 
Norfolk  and  Suffolk,  were  returned  as  being  41  in 
the  year  1838,  all  occurring  to  males.  The  pro- 
portion of  deaths  from  explosions,  scalds,  bums, 
and  lightning  (all  classed  together),  to  100,000 
deaths  from  all  causes  was  found  to  vary  in  different 
districts  of  the  kingdom  from  14’6  in  the  metropolis 
to  20*7  in  Norfolk  and  Suffolk  ; 28-3  in  Manchester, 
Liverpool,  and  Birmingham,  up  to  38*8  in  the 
mining  districts. 

In  the  seventh  report  of  the  Registrar- General, 
it  is  shown  that  the  deaths  from  explosions,  in  the 
year  1840,  were  at  the  rate  of  19-4  per  million  of 
the  population,  viz.,  males,  19  ; females,  4. 

For  the  next  12  years,  these  national  records  are 
silent  on  the  subject  of  deaths  from  explosion. 
This  was  not  because  the  question  was  overlooked, 
but  the  rather  that  a process  of  elaboration  was 
being  devised,  whereby  the  violent  deaths  in 
England  and  Wales  should  be  rendered  capable  of 
scientific  classification.  The  arrangement  pro- 
pounded in  the  nineteenth  report  was  to  classify  the 
total  violent  deaths  under  six  leading  divisions. 
1.  Connected  with  railways;  2.  Connected  with 
mines  (coal  and  metals  treated  separately) ; 3. 
Mechanical  injuries;  4.  Chemical  injuries;  5. 
Asphyxia  (suspension  of  respiration) ; 6.  Violence 
not  otherwise  classed. 

Several  of  these  divisions  enumerated  deaths  from 
explosions.  The  first  from  explosion  of  boilers  ; 
the  second  (in  each  of  its  sub-divisions),  explosions 
of  fire-damp,  and  also  of  boilers.  The  third, 
boiler  explosions  (very  numerous)  ; the  fourth, 
explosions  of  chemical  compounds.  Thus,  in  the 
five  years,  1852-6,  the  deaths  from  explosions  were 
as  follows,  under  the  several  causes  mentioned  by 
the  Registrar  : — 


Jj 

Females.  , 

Total. 

1.  Railways: — 

Explosion  of  Boiler  

12 

— 

12 

2.  Mines  ('Coal) 

Explosion  of  Fire-damp 

988 

1 

989 

,,  Boiler 

(Metal)  : — 

IG 

— 

IG 

Explosion  of  Fire-damp 

3 

— 

3 

,,  Boiler 

G 

— 

G 

3.  Mechanical  : — 

Explosion  of  Boiler  

149 

15 

4.  Chemical  : — 

Explosion  of  Gunpowder  

72 

16 

8S 

,,  Camphine  

— 

1 

1 

,,  Gases  

27 

2 

29 

,,  Naphtha 

7 

— 

7 

,,  Sulphur  and  } 

Niti’ate  of  Silver f 

24 

- ■ 

24 

Explosion  of  Fireworks  

28 

G 

34 

Here  we  have  a total  of  

1,373 

Giving  an  average  of  274*6  deaths  from  explosions 
in  England  and  Wales  for  each  of  the  years 
embraced  in  the  period  under  observation. 

It  now  becomes  possible  to  commence  the  con- 
struction of  a table,  showing  the  annual  deaths 
from  explosions  in  England  an<l  AV  ales,  but  not 
continuously,  for  the  returns  in  a corresponding 


400 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  March  25,  1881. 


shape  to  those  last  reviewed  were  omitted  during  the 
six  years  1857-62,  since  which  last  date,  however, 
they  are  continuous. 

In  the  enumeration  which  recommenced  in  1863, 
there  were  included  some  items  which  did  not  pre- 
viously appear,  as,  for  instance,  under  “ Coal 
Mines,”  “ Explosions  of  Sulphur,”  and  “Explo- 
sions not  stated  how,”  these  latter  not  including 
those  resulting  from  “Blasting,”  which  are  sepa- 
rately stated,  but  are  not  included  in  my  table  ; 
while  under  Chemical  are  added  “ Gun-cotton,” 
“Petroleum,”  “Tar  Boiler,”  “Mannernot  stated.’? 


Tabu-:  A. — Showixg  the  Deaths  from  Explosions 
OCCHEEING  DUEING  THE  PEEIOD  1852-1879  (EnGLANB 
AND  Wales). 


Yeur. 

Males. 

Females. 

Totals. 

Bearing  the 
proportion  to  the 
total  violent  deaths 
of  the  year,  of 
1 in 

1852 

290 

g 

296 

48-9 

1853 

232 

9 

241 

61-5 

1S.54 

297 

12 

309 

49-1 

1855 

206 

9 

215 

711 

1856 

307 

5 

312 

47-8 

1857') 

a:  — 

— 

— 

— 

1858  1 

^ — 

— 

— 

— 

1859  ! 

1860  1 

— 

— 

— 

— 

o 

in  

— 

— 

— 

1861  1 

O 

— 



— 

1862  J 

_ 

— 

— 

— 

1863 

266 

12 

278 

56-4 

1864 

216 

10 

226 

75-3 

1865 

164 

8 

172 

101  *0 

1866 

289 

8 

297 

57-0 

1867 

590 

12 

602 

28-0 

1868 

379 

13 

392 

43-3 

LS69 

407 

18 

425 

38-8 

1870 

311 

12 

323 

51-4 

1871 

258 

73 

331 

51-3 

1872 

265 

10 

275 

€2-8 

1873 

171 

18 

189 

91-2 

1874 

287 

17 

304 

59-0 

1875 

242 

22 

264 

71-5 

1876 

12 

353 

52-0 

1877 

i 131 

13 

144 

122-8 

1878 

i .391 

13 

404 

46-6 

1879 

4.50 

12 

462 

38-2 

i 

1 6,490 

324 

6,814 

Average 
of  Iho 

1 i 

1 295  0 

! ^ 

14-8 

309-8 

22  ycavrt 

It  will  be  seen  that  there  are  considerable  fluctua- 
tions in  the  annual  number  of  deaths  from  explo- 
sions. This  was  to  be  expected,  from  the  nature  of 
tlie  case,  but  they  will  be  found  mainly  to  arise 
from  explosions  of  fire-damp  in  coal  mines,  with 
occasional  fluctuations  from  other  causes.  In  view 
of  elucidating  this  point,  I have  prepared  the 
following  table,  showing  the  annual  deaths  from 
the  principal  classes  of  explosions,  as — 1,  fire-damp; 
2,  boiler  explosions  ; 3,  chemical  explosions ; 4,  un- 
defined causes  (embracing  both  sexes).  This  at 
one  glance  gives  an  indication  of  the  cause  of 
fluctuation  in  any  one  year  or  at  particular  periods. 

One  or  two  of  the  more  prominent  cases  of  fluc- 
(tuation,  shown  in  Table  B.,  may  be  made  plain 
by  the  following  notes.  Thus — 

1867.  There  were  320  male  deaths,  returned  as 
from  “Explosion,  not  stated  how;”  but  most 
Jikely  from  lire-damp. 

f860.  Under  chemical  injuries,  were  included  30 


deaths  by  “ steam  ;”  probably  scalding  by  escaped 
steam,  consequent  upon  explosion. 

1871.  There  were  63  deaths  this  year,  attributed 
to  “ gunpowder  ” explosion — all  females — which 
were  classed  under  “ chemicals.” 


Table  B.  — Showing  the  Annual  Deaths  feom 
Explosions,  classed  undee  Foue  Peincipal  Heads 
— 1852-79 — (England  and  Wales). 


1 

Year.  j 

Fire-damp. 

Boilers. 

[ 1 

Chemicals. 

Undefined. 

1 

Totals. 

1852 

240 

38 

18 

_ 

296 

1853 

194 

16 

31 

— 

241 

1854 

215 

41 

53 

— 

309 

1855 

128 

41 

46 

— 

215 

1856 

215 

62 

35 

— 

312 

1857  'I 

1 

§ = 

— 

— 

— 

— 

1858  1 

— 

■ — 

— 

— 

1859  ! 

i 

45  — 

— 

— 

— 

— 

1860  1 

r 

2 — 

— 

— 

— 

— 

1861  1 

o — 

— 

■ — 

— 

— 

1862  J 

1 

— 

— 

— 

— 

— 

1863 

178 

62 

38 

— 

278 

1864 

119 

50 

57 

— 

226 

1865 

74 

51 

44 

3 

172 

1866 

191 

65 

41 

— 

297 

1867 

169 

42 

71 

320 

602 

1868 

246 

23 

123 

— 

392 

1869 

274 

57 

94 

— 

425 

1870 

196 

59 

68 

— 

323 

1871 

149 

16 

166 

— 

331 

1872 

173 

10 

92 

— 

275 

1873 

89 

22 

78 

— 

189 

1874 

194 

24 

86 

— 

304 

1875 

127 

38 

99 

— 

264 

1876 

191 

21 

141 

_ 

,353 

1877 

72 

26 

46 

— 

144 

1878 

313 

21 

70 

— 

404 

1879 

372 

37 

53 

— 

462 

! 

4,199 

822 

1,550 

323 

6,814 

Average 
of  the 

1 187-2 

37-4 

70-4 

14-7 

309-7 

22  years 

) 

But  apart  from  such  momentary  fluctuations, 
there  is  a clear  lesson  to  be  learned  from  Table  B, 
and  it  is  this — that  while  the  deaths  from  boiler 
explosions  show  an  almost  continuous,  although 
fluctuating  decrease  of  late  years,  those  resulting 
from  explosions  of  chemicals  show  a most  marked, 
although  fluctuating  increase.  There  can  be  but 
little  doubt  that  this  latter  is  the  direction  wherein 
danger  to  life  and  property  chiefly  lies. 

Wider  Eaa^ge  op  Inquiry  Necessary. 

But,  on  the  whole,  it  must  be  admitted  that 
these  tables,  while  they  contain  all  the  recorded 
deaths  resulting  from  explosions  in  the  chief 
divisions  of  the  United  Kingdom — England  and 
Wales — do  not  convey  an  adequate  idea  of  the 
consequences  annually  resulting  from  explosions. 

For  the  other  divisions  of  the  kingdom,  Scot- 
land and  Ireland,  the  returns  of  their  respective 
Registrar- Generals  do  not  furnish  even  returns  of 
the  deaths  resulting  from  explosions ; they  are  all 
comprehended  in  the  general  classification  of 
“ Violent  deaths.” 

Non-Fatal  Injuries. 

The  first  point  wherein  the  returns  are  deficient, 
and  necessarily  so,  is  in  the  matter  of  non-fatal 
injuries.  Deaths  alone  come  into  the  recorded 
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returns ; but  a very  large  proportion  of  the  injuries 
resulting  from  explosions  do  not  terminate  fatally. 
If  we  take  the  experience  of  the  Accident  Insur- 
ance Companies — which  is  that  100  non-fatal 
injuries  occur  to  each  fatal  injury — we  have  an 
aggregate  annual  average  of  30,970  injuries  to 
life  and  limb,  resulting  from  explosions  of  various 
kinds,  in  England  and  Wales  alone. 

But  even  this  last  estimate  does  not  measure  the 
full  consequences  of  the  resulting  evils,  for  in  the 
eases  of  males  killed,  there  are  the  widows  and 
families  usually  left  unprovided  for  to  be  brought 
into  account.  And  here  it  becomes  important  to 
notice  the  ages,  at  the  time  of  death,  of  the  vic- 
tims of  explosions.  Taking  one  year,  1879,  as  an 
example,  the  facts  were  as  follows  : — Of  the  total 
(462)  deaths,  there  were  at  ages  under  15,  52  ; at 
ages  15-20,62;  20-25,  69;  25-35,  136;  35-45,  74; 
45-55,  47;  55-65,19;  65-75,2;  75-85,  1.  So 
that,  in  the  great  majority  of  instances,  the  persons 
killed  had  families  dependent  upon  them. 

Property  Destroyed. 

There  at  present  exists  no  means  of  even  esti- 
mating with  exactitude  the  amount  of  property 
annually  destroyed  by  explosions.  It  is  some- 
times very  vast,  as  witness  the  consequences  of  the 
Gateshead  explosion,  1854  (referred  to,  in  detail, 
under  “ Chemical  Stores,”  later  in  this  paper) ; and 
of  the  Minneapolis  Flour  Mills,  1878  (spoken  of 
in  more  detail,  under  title,  “Flouring  Mills,” 
further  on).  But  this  point  will  be  again  referred 
to. 


Locaeities  of  Explosions. 


In  view  of  completeness,  it  is  desirable,  at  this 
point,  to  notice  the  localities  of  explosions,  as  in- 
dicated by  the  recorded  deaths.  For  the  purposes 


national  death 
Wales  are  divided  into 
divisions,  as  follows  ; 

I.  London. 

II.  South-Eastern. 

III.  South  Midland. 

IV.  Eastern. 

V.  South-Western. 

VI.  West  Midland. 


registration,  England  and 
1 geographical  registration 

VII.  North  Midland. 

VIII.  North-Western. 

IX.  Yorkshire. 

X.  Northern  Counties. 

XI.  Monmouthshire  and 
Wales. 


The  deaths  in  1879  were  spread  over  these 
divisions  as  follows  : — 


:.  ii.  iii.  iv.  v.  \"i.  viii.  ix.  x.  xi. 

4 10  3 4 5 31  5 27  35  7 331  — Total  462. 

The  location  of  collieries  subject  to  explosion 
from  fire-damp,  determines  the  divisions  wherein 
the  greatest  number  of  deaths  from  explosions 
will  probably  occur. 


Detailed  Becords  of  Explosions,  and  their 
Causes. 

Having  now,  I believe,  exhausted  all  the  avail- 
able sources  of  statistical  information,  I still  feel 
that  the  results  presented  are  by  no  means  ade- 
quate to  the  importance  of  the  inquiry  which  I 
have  undertaken ; and  it,  therefore,  becomes 
necessary  to  consider  what  Wther  process  of  elu- 
cidation may  be  made  available.  This  can,  I think, 
be  best  accomplished  by  reviewing  the  chief 
“causes  of  explosions  ” in  separate  detail ; and  I 
accordingly  proceed  upon  this  new  line  of  inquiry. 
I arrange  the  branches  of  inquiry  in  alphabetical 


order.  I cannot  pretend  to  make  some  of  the 
sections  exhaustive ; they  must  be  regarded  as 
illustrative  only. 

Chemical  Compounds  and  Processes. — 
Illustrative  Cases. 

1854. — October  6.  Gateshead  and  Newcastle. — 
Fire  broke  out  in  a worsted  manufactory  adjoining 
a bonded  warehouse.  This  latter  was  considered 
to  be  a double  fire-proof  structure,  being  sup- 
ported on  metal  pillars  and  floors,  and  lined 
throughout  with  iron-sheeting.  In  this  building 
was  stored  a large  variety  of  chemical  stores,  and 
amongst  these  47  tons  of  sulphur  in  one  vault, 
covered  with  a tarpaulin  to  protect  it ; but  on  this 
tarpaulin  was  placed  45  tons  of  nitrate  of  soda. 
There  was  no  gunpowder,  charcoal,  saltpetre,  or 
naphtha  stored  there.  The  fire  in  the  worsted  ware- 
house caused  the  brickwork  of  the  bonded  ware- 
house to  crumble  away,  and,  ultimately,  nothing 
remained  on  one  side  but  the  red-hot  skeleton 
of  the  building.  Some  workmen,  who  had  been 
engaged  with  nitrate  of  soda,  predicted  that  it 
would  explode,  but  this  view  was  not  generally 
entertained.  Finally,  one  of  the  most  terrible  ex- 
plosions of  which  we  have  any  record  in  this 
country,  occurred.  By  means  of  it  the  shipping 
on  the  Eiver  Tyne  became  ignited,  and  the  fire 
was  thus  carried  across  the  river  into  Newcastle, 
where  many  houses  were  burned,  and  others 
seriously  damaged  by  the  explosion.  The  property 
destroyed  was  estimated  to  have  been  of  the  value 
of  £600,000,  the  loss  mostly  falling  upon  insurance 
offices. 

An  inquiry  into  the  cause  of  the  explosion  was 
instituted,  and  in  view  of  making  its  results  clear, 
it  is  necessary  to  state  that  the  chemical  stores 
in  the  warehouse,  beyond  those  already  named, 
consisted  of  guano,  alkali,  fullers’-earth,  ammo- 
niacal  charcoal,  potash,  yellow  ochre,  bone-ash, 
arsenic,  zinc,  iron,  lead,  magnesia,  alum,  and  coal- 
tar.  Mr.  Hugh  Lee  Pattison,  chemical  manu- 
facturer, being  called  as  a witness,  said  he  was  of 
opinion  that  none  of  the  substances  named  were 
explosive,  per  se  ; that  no  two  would  be  explosive 
by  being  rudely  mixed  together ; perhaps  hardly 
any  three  of  them  would  become  explosive  by 
being  so  mixed.  He  had  made  experiments  for 
this  occasion,  and  had  melted  nitrate  of  soda,  and 
when  perfectly  fluid  and  red-hot  had  poured  into 
it  melted  brimstone.  There  was  produced  certainly 
intense  heat,  but  no  explosion.  Another  element 
was  therefore  wanted,  and  that  element  was  water. 
There  was,  he  said,  abundant  evidence  that  when 
water  comes  in  contact  with  intensely  heated  and 
melted  saline  matter,  instant  explosion  takes  place. 
It  would  be  essential  for  the  amount  of  water  to 
produce  its  full  effect,  that  it  should  fall  upon  the 
tested  saline  mass  at  once.  A pint  of  water  would 
cause  a loud  explosion.  He  of  course  thought  it 
very  unsafe  to  have  such  a quantity  of  combustible 
matter  so  placed  as  had  been  the  case  here ; but  he 
might  have  added  that  it  was  the  efforts  of  the 
fire-brigade  to  extinguish  the  fire,  by  the  applica- 
cation  of  water,  that  caused  the  explosion. 

1867. — Fire  occurred  on  premises  where  the 
business  carried  on  was  that  of  extracting  oil  from 
shoddy,  the  process  being  the  following: — The 
shoddy  is  placed  in  an  “ extractor,”  into  which  is 
pumped  from  below  bi-sulphide  of  carbon;  this, 
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rising  through  the  shoddy,  disengages  the  oil, 
wliich  flows  off  through  a hole  in  the  top  of  the 
extractor.  The  hi-sulphide  is  next  drawn  off,  and 
steam  introduced,  which  carries  off  the  residue  of 
of  the  bi-sulphide  and  oil  remaining  in  the  ex- 
tractor into  a stid,  where  they  are  separated.  The 
vapour  which  thus  passes  from  the  extractor  is 
condensible  at  a temperature  of  about  109° 
Fahi*.  This  vapour  is  highly  inflammable,  and, 
when  mixed  with  air  in  the  proportion  of  1 to  15, 
is  explosive.  In  the  present  case  there  was  a 
IcakHge  in  the  gaskin  (or  packing  of  canvas), 
which  lies  between  the  lid  and  rim  of  the  extractor, 
coupled  with  a stoppage  in  the  pipe  between  the 
extractor  and  the  still.  The  vapour,  escaping 
through  the  hole,  ignited  at  the  lamp,  and  set 
fire  to  some  bags  lying  near ; finally,  the  vapour 
becoming  sufficiently  mixed  with  the  air,  ex- 
ploded, and  caused  considerable  damage  to  the 
building,  out  of  which  arose  the  important  insur- 
ance case,  Stanley  v.  Western  Insurance  Co.,  1868. 
This  is  a type  of  a large  class  of  explosions  in  con- 
nection with  chemical  processes. 

1878.  — In  Paris,  on  15th  May,  this  year,  an  ex- 
plosion of  chemical  compounds  occurred  on  the  pre- 
mises of  a toy  manufacturer,  in  the  Eue  Beranger, 
a leading  thoroughfare  of  the  city,  whereby  nearly 
100  persons  were  killed  or  injured,  and  much  pro- 
perty was  destroyed. 

1879.  — Serious  explosion  in  Newark,  New 
Jersey,  United  States.  The  process  being  carried 
on  was  that  of  manufacturing  celluloid.  This  sub- 
stance is  a species  of  solidified  collodion,  produced 
by  dissolving  gun-cotton  (pyroxylin)  in  camphor, 
with  the  aid  of  heat  and  pressure.  The  gun-cotton 
is  ground  in  water  to  a fine  pulp,  in  a machine 
similar  to  that  used  in  grinding  paper  pulp.  The 
pnlj)  is  then  subjected  to  powerful  pressure  in  a 
perforated  vessel,  to  extract  the  bulk  of  moisture, 
but  still  leaving  it  slightly  moist  for  the  next 
operation.  This  consists  in  thoroughly  incor- 
porating finely  comminuted  gum  camphor  with 
the  moist  gun-cotton  pulp.  The  proportions 
employed  arc  understood  to  be  one  part  by  weight 
of  camphor  to  two  parts  by  weight  of  pulp.  After 
flnal  pressure  to  expel  the  remaining  moisture,  the 
substance  is  cast  in  moulds  to  the  form  required, 
and  constitutes  an  excellent  substitute  for  ivory. 
It  is  now  being  used,  combined  with  linen,  for  the 
manufacture  of  cuffs,  collars,  and  shirt  fronts,  with 
many  other  articles  of  common  use.  It  is  liable  to 
exjdode  in  several  of  its  stages ; and  it  may  be 
regard('d  as  presenting  one  of  the  newest  dangers 
with  which  we  are  familiar.  In  the  particular 
instance  before  us,  how  the  materials  ignited — 
whether  by  spontaneous  combustion  or  otherwise 
— is  not  kno\vn.  The  substance  is  highly  inflam- 
mable, as  well  as  explosive,  and  demands  the  aid 
of  science  to  provide  an  antidote  for  its  dangers. 

In  the]>rocesses  of  distilling  ardent  spirits,  carried 
on  largely  in  thickly  populated  districts,  there  is 
always  the  risk  of  explosion,  either  (1)  in  the 
proc*  ss  retracting  the  crude  spirit  from  the  sub- 
stanc«'  oj)er.itcd  upon  ; or  (2)  in  refining  the  spirit 
fio  obtained,  esjjccially  the  latter.  But  here 
the  aid  of  science  has  been  rendered  largely 
available. 

It  desirable  to  give  some  further  details 

r.'garding  explosions  of  this  class,  hence  I have 
j'reparcd  the  following  table  : — 


Table  C. — Explosions  of  Chemical  and  Explosive 
Compounds  otherwise  than  Gunpowder  or  Fire- 
works. 


1837.  June  24.. ..At  Blaina  Ironworks  (Monmouth) ; 12  killed  and 
much  damage  to  property.  Gases  which  had 
accumulated  in  a disused  passage  in  the 
works.  (See  1855.) 

1842.  May  6.  ...Hodge’s  Distillery.  Explosion  of  vapour 'from 
spirits,  a large  quantity  of  which  was 
destroyed. 

1847.  July  ...Hall’s  Gun-cotton  Factory,  Faversham ; 21  killed 
and  great  destruction  of  proi>erty.  Supposed 
to  have  originated  through  over-heating  of 
premises. 

1854.  Oct.  6 Chemical  stores  in  bonded  warehouse,  Gateshead. 

Details  already  given. 

1855.  Dec.  14.  ...Explosion  atiron furnace,  Bilston  (Staffordshire). 

about  six  tons  of  molten  iron  and  burning 
cinders  were  blown  about  the  works ; 5 
killed.  (See  1837.) 

1867.  Dec.  17.  ...On  Newcastle-moor ; two  cases  of  nitro-glycerine, 
taken  there  to  be  destroyed  ; 4 killed,  includ- 
ing Mr.  Brj'son,  town  surveyor,  who  was 
superintending. 

Dec.  17.  ...See  the  case  of  distilling  oil  from  “shoddy,” 
mentioned  in  the  text. 

1869.  June  30.... Hear  Carnarvon  ; two  cart-loads  of  nitro- 

glycerine ; 5 killed,  and  damage  done  for  miles 
round. 

1870.  Sept.  11. ...Greenock;  nitro-glycerine;  5 persons,  who  had 

taken  shelter  in  the  unoccupied  shed  where  a 
small  tin  can  of  the  compound  was  hanging 
on  the  wall,  killed. 

1871.  Aug.  11.... Prentice’s  Gun-cotton  Manufactorj-,  StoTvmarket 

(Suffolk);  20  killed,  70  injured.  Enormous 
destruction  of  property.  Supposed  to  be 
wilfully  occasioned  by  the  addition  of  acid 
at  a certain  stage  of  the  process. 

1872.  Aug.  1.  ...Experiments  with  gun-cotton  in  the  neighbom’- 

hood  of  the  Treasurj' ; -windows  broken  and 
general  alarm. 

1875.  May  27.  ...Chemical  store,  Washingt on-street, Boston,  XJ.S. ; 

5 killed,  17  wounded  ; houses  shattered. 

1877.  Dec.  19.  ...Great  explosion  of  dynamite  at  entrance  of  St. 

Gothard  Tunnel  i S-witzerland). 

Dec.  19.  ...A  djmamite  factory  at  Gerona. 

1878.  May  10.  ...Part  of  freight  on  board  Allan  ship,  Sardinian, 

while  in  Loch  Foyle  ; 5 killed  and  40  injmvd. 
The  entire  ship  and  cargo  in  jeopardy. 

May  17.  ...Dynamite  at  Nobel’s  factoiy,  Pohnont  (Stirling- 
shire) ; 2 killed. 

July  3.  . . .Dynamite  at  the  Yarlside  jMines,  near  Dalton-in- 
Fumess. 

1879.  May  16.  ...At  the  Patent  Cotton Gimpowder  Company,  Oare, 

Faversham ; 1 killed. 

June  ..  .Detonators  at  the  Home-ofiB.ee  Maga2dne,  "Wool- 
■wich. — It  appeal  ed  that  the  detonators,  some 
12,000  in  number,  were  confiscated  by  the 
police,  imder  an  order  from  the  Lord  Mayor, 
ha-ving  been  found  improperly  packed  and 
unregistered  on  board  a vessel  from  Ham- 
burg. They  were  intended  for  blasting  pur- 
poses, and  were  found  on  examination  to  be 
copper  tubes,  charged  -with  fulminate  of 
mercury.  There  was  some  idea  of  con- 
verting them  to  Government  purposes,  but  the 
principal  foreman  of  the  cartridge  works  re- 
ported that  this  could  not  be  done  except  at 
a loss,  and  he  recommended  that  they  should 
be  destroyed  by  being  placed,  1,000  a time,  in 
diluted  nitric  acid.  This  recommendation 
was  approved  by  Professor  Abel,  C.B.,  the 
War  Department  chemist,  who  had  destroyed 
small  quantities  of  detonators  in  a similar 
manner,  and  he  now  explains  that  the  acci- 
dent was  due  to  the  mistake  of  conducting 
the  operation  on  too  large  a scale.  The  whole 
of  the  12,000  detonators  were  plimged  into 
the  water  at  once,  and  before  the  fulminate 
could  have  become  thoroughly  wetted  the 
nitric  acid  was  poured  in,  creating  a -violent 
chemical  excitement  such  as  to  detonate  a 
particle  of  the  mercury  and  produce  the  ex- 
plosion. 

Nov,  7.  . . .At  Templecombe  (Dorset) ; benzoline  vapour- 
exploded  from  contact  -with  lighted  candle. 

1880.  March 5.... At  Craig  tnear  Montrose)  Eailway  Works;  5 
killed  and  1 injured. 

April  ...Tar-distdling  works  at  3ilverto-wn  ; 11  killed  and 
several  inj ured.  [First  accident  of  this  kind.} 

April 26.... Benzine  at  a druggist’s  in  Alessandra  (Italy)  ; 8 
killed  and  8 injured. 

April  28 . . .Cork ; the  extensive  premises  of  Messrs.  Goulding, 
chemists  and  oil  merchants;  several  ex- 
plosions. 
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ISSO.  Mays.  ...Dynamite  in  a railway  waggon,  at  Stratford, 
Ontai’io  ; 2 killed  and  others  wounded. 

Mays.  ...At  Messrs.  Hodgkinson’s,  wholesale  druggists, 
Aldersgate-street.  Vapour  from  aniseed, 
heated  by  gas  ; several  killed  ; great  destruc- 
tion of  property. 

Mays.  ..Dj-namite  magazine  of  St.  Gothard  Kailway 
(Faido)  ; 18  killed  and  wounded.  From 
40,000  to  60,000  cartridges  exploded. 

May  30.  ...The  ship.  Sapphire  of  Antwerp),  in  Philadelphia 
Docks ; cargo  exploded. 

July  16  ...At  the  Runnymede  Engineering  Works,  Egham, 
Smrey. — A group  of  buildings  used  by  Mr. 
Postlethwaite  for  the  construction  of  torpedo 
and  other  steam-laimches.  The  establish- 
ment is  in  close  proximity  to  the  Thames, 
and  is  smrounded  by  waste  land,  upon  a 
portion  of  which  a Nore-egian  gentleman  has 
been  engaged  in  the  composition  of  a new 
fulminate  for  the  detonating  caps  of  the 
toi^edoes  used  in  naval  w’arfare.  A cask  of 
this  new  composition,  which,  when  first 
mixed,  looks  very  much  like  ale  with  yeast 
on  the  surface,  had  been  left  in  a smaU 
temporary  wooden  building,  situated  about 
50  yards  from  the  works,  in  order  that  the 
material  might  get  dried  by  evaporation  ; 
and  the  substance,  heated  by  the  sun,  or  fired 
by  a flash  of  lightning,  suddenly  exploded, 
with  a soimd  lake  a clap  of  thunder.  The 
temp'irary  shed  and  its  contents  were  blown 
to  atoms,  and  a piece  of  the  debris  slightly 
wonnded  a boy  wlio  was  fishing  60  yards  off 
on  the  river  bank.  Very  fortunately,  the 
men  had  left  work. 

Aug.  7.  . .In  the  laboratoiy.  Government  Arsenal,  Brides- 
burg,  Philadelphia  ; 2 killed,  10  wounded. 

Aug.  13. .. .Benzine  in  ship,  JIansa,  in  Lubeck  Uarbour  ; 12 
pei-sons  injured,  and  ship  much  bm-ned. 

Nov.  13. ...At  Her  Majesty’s  Theatre;  explosion  from 
accident  to  lime-light. 

Note. — Exi>eriments  were  made  in  December,  1880,  by  the 
oflBcers  of  the  Royal  -Vrsenal,  AV'oolwich,  in  company  with  Mr. 
Baker,  her  Maje.sty’s  Inspector  of  Mines,  and  Major  Majendie, 
Royal  Artiller>-.  the  In.-^pector  of  Explosives,  with  the  view  of 
ascertaining,  if  possible,  the  cau.se  of  the  accidental  firing  of  blast- 
ing charges  in  mines  and  quannes.  Serious  consequences  liave 
frequently  resulted  from  the  deterioration  of  tliese  chaiges  while 
being  forcibly  driven  into  the  borings,  and  many  men  have  been 
blinded  from  this  cause.  Great  uncertainty  exists  as  to  the  con- 
thtions  which  create  or  contribute  to  the  premature  ignition,  and, 
therefore,  a day  was  devoted  to  experiments,  in  the  liope  of  eluci- 
dating some  information  on  the  subject,  and  perhaps  avoiding  the 
recmrence  of  such  accidents  in  future.  Charges  of  gunpowder 
were  accordingly  subjected  to  violent  treatment  of  various  kinds, 
.such  as  they  might  meet  with  under  most  unfavom-able  circum- 
stances in  actual  practice ; but  in  no  case  did  blows  or  pressure 
bring  about  an  explosion,  however  excessive  the  application. 


This  is  a miscellaneous  table,  designed  to  show 
the  varied  circumstances  under  which  explosives 
and  explosive  compounds  work  destruction  to  life 
and  property  ; and  now  compounds  are  constantly 
being  discovered.  I am  glad  to  see  that  experi- 
ments are  being  made  from  time  to  time,  in  view 
of  lessening  the  explosive  force  during  the  trans- 
port of  substances  required  in  considerable  quan- 
tities. Kegarding  explosions  on  board  ship — a 
source  of  the  greatest  danger— it  is  clear  that  luoi’e 
severe  regulations  than  any  heretofore  in  force  are 
required. 

Explosions  in  Collieries. 

One  of  the  most  frequent,  as  well  as  one  of 
the  most  destructive  forms  of  exjjlosion,  is  that 
from  fire-damp  in  colheries.  In  certain  districts 
of  the  kingdom,  such  events  are  of  common 
occurrence,  and  the  sacrifice  of  life  is  immense. 
Science,  in  the  discovery  of  the  safety  lamp,  and  by 
various  other  means,  has  already  lent  remedial  aid. 
I venture  to  think  that  it  may  yet  accomplish  much 
more,  and  in  a direction  which  I shall  hereafter 
indicate.  I propose  now  to  give  a table  of  the 
more  important  of  such  explosions  during  the 
present  reign,  drawing  largely  in  the  middle 


portions  upon  the  data  contained  in  Mr.  Neison’s 
“Preliminary  Eeport”  on  the  rate  of  fatal  and 
non-fatal  accidents  in  and  about  mines  and  rail- 
ways, 1880. 

Table  D. — Explosions  in  Coal  Mines  Resulting  in 
THE  Death  of  Five  Persons  and  Upwards,  1838- 
80  (United  Kjngdom). 

Note. — These  resulted  from  Fire-damp,  vinless  othei’wi.'^e  stated. 


Date. 


Colliery  and  Location. 


Observations. 


1838. 

1839. 

1841. 

1843. 

1844. 

1845. 


1846. 

1847. 


1848. 

1849. 


1850. 

1851. 


1852. 

1853. 


18.54, 

1856, 


1857. 

1858. 


1859, 

1860. 


1861. 


Oct.  24. 
Feb.  18. 
June  28 
Aug.  6.. 
April  7. 
Sept.  28 
Aug.  2.. 

Aug.  21 

Jan.  14., 
March 
June  29 
Aug.  17 
Oct.  28. 
Jan.  24. 
March  6 
Jime  5.. 
Aug.  11 
Nov.  16 
July  23. 
Nov.  11. 
Mar.  15, 
Mar.  25, 
Aug.  18. 
Dec.  20.. 
3Iay  20.. 

Mar.  12. 


“John  Pitt”  (Whitehaven)  .. 

“William”  (Cumberland) 

St.  Hilda’s  (S.  Shields) 

Thomley  (Sunderland)  

Stormont  (Newcastle)  

Haswell  (Durham)  

Cwmbach  (Merthyr)  


35 
23 
60 
9 

27 
95 

28 

Jarrow  (S.  Shields)  | 39 

Risca  (S.  Wales) ! 35 

Oaks  (Barnsley) 70 

Kirklep  Hall  (Wigan) ' 13 

Newton  (Seaham) ..  14 

AVhinnyhill  ( AVhitehaven) 30 

Darnley  Main  (Barnsley)  75 

Middle  PatriL-roft  (Wigan) 12 

Hebburn  (Newcastle)  33 

Lletty  Skenken  (Aberdure)  ...  52 

“Rock  Pit”  (Haydock)  11 

Commonbend  (Airdrie)  j 20 

Houghton  (Durham)  j 26 

Nitshill  ( Paisley)  ! 61 

Arley  (Wigan)  | 58 

Washington  (Newcastle^  I 35 

Rawmark  (Rotherham)  52 

Downbrow  ^Preston)  | 35 


Risca  (S.  Wales)  j 10 

July  1 . . . Bent  Grange  ( Oldham 17 

July  18..  -Vi'ley  (Wigan)  189 

July  15..  Cymmer  (Pontypridd) 14 

Aug.  12.  Ramrod  (Oldbuiy')  Ill 

Feb.  19..  Land  Hill  (Barnsley)  89 

Aug.  2..  Hays  (Ashton)  40 

Feb.  2...  Bordsley,  (Ashton-under-Lyne  50 

Feb.  24..  Lower  Duff'rjTi  (S.  AVales) 20 

Oct.  1....  Pagebank  (Durham) 10 

Oct.  13  ..  Pruni’ose  Swansea) 13 

Mar.  20.  South  Killoe  (Durham)  

Feb.  15..  Higham  (Yorks)  

Mar.  3...iBurradon  (Northumberland).. 
Aug.  3...jWinstanley  (W.  Lancashire).. 

Nov.  6...  I Lower  Dufl'ryn  v^S.  Wales) 

Dec.  1 ...jBlack  Vein  (Monmouth) 

Dec.  20..lMirror  Pit  (S.  Durham)  

Feb.  6 ...iBrereton  (S.  Durham) 

Feb.  27..lLinnyshaw  (N.  Lancashire)  .. 

Mar.  8...|Blaengwawr  (S.  Wales)  

Sept.  26.jSouth  Mostyn  (W.  Lanca.shire 
Nov.  1...  Shenington  (W.  Lancashire).. 


1863. 


1864. 

1865. 


1866. 


1867. 


Feb.  19. 
April  4. 
Nov.  22. 
Dec.  8.. 
Mar.  6.. 
Jime  26. 
Oct.  17.. 
Dec.  9 . . 
Mar.  2.. 
Sept.  9 . 
Mar.  1.. 
May  3 . . 
June  16. 
Dec.  20.. 
July  23.. 
May  4.. 
June  14 
Oct.  31.. 
Dec.  10. 
Dec.  12.. 
Dec.  13.. 
Dec.  13.. 

May  30.. 
Aug.  20. 
Nov.  8... 
Nov.  12. 


Cittim  (S.  Wales) 

Westwood  (Yorks)  

Walker  (Northumberland) 

Edmund’s  Main  (Barnsley) 

Coxlodge  ( Northumberland) . . . 

Park  (S.  Wales) 

Morfa  (S.  Wales)  

Wynstay  (W.  Lanca.shire) 

Brookhouse  (N.  Staffordshire). 

Seghill  (Northumberland)  

Clough  Hall  (N.  Stafl'ordshii’e) 

Clay  Cross  ( Derbyshtre  

’fi-edegar  (Monmouthshire).... 

C'ittim  (S.  Wales)  

Park-lane  ( W.  Lancashire) 

Garswood-pk.  (W.  Liincashue, 
Dunkinfleld  (N.  Staff’ordshii-e, . 

Pelton  (S.  Durham)  

Bank  (N.  Lancashire) 

Oaks  (Bam.sley) 

Oaks  (Barnsley) 

) Talk-o’-th’-Hill  (N.  Staf- ( 

) fordshire)  ) 

Mesne  Lea  (^N.  Lincolnshire)... 
Garswood-pk.  (W.  Lancashh-e) 

Femdale  (S.  Wales) 

Homerhill  (S.  Staffordshire) ... 


I 6 explosions 
) in  28  years, 
( See  1853. ) 

(Sec  1865.) 


) (See  1846  A 
( 1880.) 


(See  1860.) 


(See  18.58.) 


(See  1865.)' 


(Sec  1870.) 
(See  1868.) 


(Sea-  1862.) 


I (Sec  iai7.) 


(Si  c 1869.) 
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Date. 


Coll  iery  and  Location. 


6 


1868.  Sept.  30 

Oet.  2 .. 
Nov.  2.'). 
Dec.  21 
Dec.  26.. 
July  20 
April  1 


1860. 


Wj-nstay  (W.  Lancashire) 

Green  Pit,  Ruabon  

Eindley-preen  (W.  Lancashire ) 

Morley  (W.  Ljincashii’e) 

Ilaydoek  (W.  Lancashire) 

Springwell  (Northumberland). 
High  Brooks  (W.  Lancashire). 


ilay  2.0..|(hvmnantddu  (Monmouth) 
I line  lO.iFemdale  ^S.  Wales) 


1870. 


1871. 


1^2. 


167.3. 


1671, 


1875. 


July  21..|lIaydock  (W.  Lancashire) 

Aug.  2...  Burg  (near  Dre.sden)  

Oet.  22..  Xeu-bury  (Momnouth) 

Nov.  11..  Ilendi’eforgan  (S.  Wales)  

Nov.  15..  Loiv  Hall  (W.  Lancashire) 

Ft.'b.  4..  Bendleton  (N.  Lancashire) 

Feb.  14..  Morfa  (S.  Wales)  

?Iar.  4...  Dunkirk  (N.  Staiiordshire)  ... 
July  7 ...  Silverdale  (N.  Staffordshire)... 

July  23..  Charles  (S.  Wales)  

Aug.  19.  BrjTi  Hall  ( W.  Lancashire)  . . . 
Sept.  27.  Pendlebiuy  (N.  Lancashire)  ... 

Oct.  8 ...  Abercromby  (S.  Wales)  

Jan.  10..  Reni.shaw-park  (Derbyshire)... 

Jan.  12..  Leycett  (N.  Staffordshire)  

Feb.  24..  Pentre  (S.  Wales)  

Mar.  2...  Victoria  (Monmouthshii’e) 

tk'pt.  6 ..  fnce  Mo.ss  (W.  Lancashire)  ... 
Sept.  20.  Ince  Moss  (W.  Lancashire)  .. 

(^t.  25...  Seaham  S.  Durham)  

Nov.  15..  Ilindley  Green  ('W.  Lancashire) 

Nov.  22..  Norwood  (Derbyshire) 

Feb.  14..  Maesteg  (S.  Wales)  

Mar.  12.  Beny  Hill  (N.  Staffordshire)... 
MiU’.  28.  Lover’s  Lane  ^N.  Lancashire). 

Oct.  7 ...  Morley  (Yorks)  

Dec.  21..  Silverdale  (N.  Staffordshire)... 

Feb  18..  Falke  (N.  Staffordshire) 

April  5..  Tillery  (Monmouth) 

Apnl24.  WjTistay  (W.  Lancashire) 

May  .31..  iffyn  Hall  (W.  Lancashire) 

Nov.  21 . Mesues  (W.  Lancashire) 

Dec  2...  Hafod  (W.  Lancashire)  

.\pril  14.  Astley  Pit  (N.  Staffordshire)... 

J uly  18..  Ince  Ilall  AV.  Lancashire) 

Nov.  20.  Hximnarsh  ( Yorkshhire ; 

1 k-c.  7 ...  Ogmore  (S.  Wales)  

iOcc.  21..  Bignall-liall  (N.  Staffordshire). 

.1  an . 5 . . . j Aid warko  Y orks ' 

A])ril  30.  i>,unkcr’.sTIill(  N. Staffordshire) 
I >cc.  4 ...  New  Ti-edogar  (Monmouth.) .. 

I )ec.  6 . . . iSwaithc  Maine  (Yorks)  

n-c.  6...  i,ian  (S.  Wales) 

Dec.  9...,Methley  (Yorks)  

. Jan.  5...j.lammagc  (N.  Staffordshire)  .. 
April  6.. Isilverdale  (N.  Staffordshire).. 

J one  26.  Hirley  (DorbyshireJ  

Dec.  18  .|s.  Wales  (Monmouth) 

.Ian.  23..|Stonehill  (N.  Lancashire)  

Feb.  7 ..  l-'oggs  (N.  Lancashire) 

Mar.  6...|(ircat  Boys  (N.  I/incashire)  .. 

Mar.  lO.iWeigfoch  (S.  Wales)  

Oct.  11 Pemberton  (W.  Lancashire)  .. 

()ct.  22..  iiiantjTe  (E.  Scotian!) 

lO'b.  17.. AVhi.ston  (W.  Lancashire)  


18«0. 


TU.ir.  8...  Hairwood  (W.  Scotland) 

IMar.  12.  Fnity  Brook  (N.  Lancashire).., 
^.lar.  27.  ,\peldale  (N.  Staffordshire)  .. 

Alay.30..  pendwll  ('W.  T>uncashire)  

•lune  7...  Ilaydoek  (W.  Lancashire) 

8<'pt.  11.  Abercani  ( Monmouthshire)  ... 

Jan.  13..  Oinas  (S.  Wales)  

J.an.2 1 1 
JLir.  4 j 

Ap.  16  I 
Dec.  21.. 


6 

7 

5 

54 

15 
23 

5 

17 

7 
43 
23 

143 

16 

6 
5 

5 

6 
23 

18 
10 

8 
18 
36 

207 

7 

17 

43 

23 

6 

189 

268 

64 


Fit  z will  iam  Ilemsworth  ( Barns- 
ley)   

Deep  Drop,”  or  Silkstonc 


Pit  rWakelield) 

'A;rrappe,  Mons.  (Belgium).. 
iSjiort-lieath  (Staffordshire) 
Ker.sley  (near  Bolton) 


Jun.  21..  L'ycett  (N.  Staffordshire) 

July  1 4..  lli.son,  Newport  (S.  Wales) 

Aug.  .3  ..  Denham.  Wrexliam  (N.  IValcs) 
Sept.  H..;Sealuitn  (DurhanO 


Nov  19  ) Bui.''aon,  Mons.  (Bel-  ) 

t giuiu' ^ 

Rhondda  (S.  | 


I Y ales 


Observations. 


j (See  1883  & 
} 1873. ) 

Many  injured. 


(See  1869.) 


(See  1867.) 
j (See  1868  & 
1 1878.) 


(See  1863.) 
(See  1872.) 


(See  1870.) 


/ (See  1863  & 
I 1868.) 
(See  1870.) 


(See  1868-9.) 
1st  explosion. 
(See  1880.) 

j (See  1846  & 
I 1853.) 

(See  1879.) 


The  result  of  the  156  colliery  explosions 
enumerated  in  this  table,  summarised  into  months, 
stands  as  follows  : — 


No.  of 
casualties. 

Jan 13 

Feb 18  . 

Mar 20  . 

April ....  9 . 

May  ....  7 . 

June  ....  9 


No.  of 
deaths 
resulting. 

OVQ 


. 278 

July 

. 580 

Aug. 

. 531 

Sept. 

. 425 

Oct. 

. 81 

Nov. 

. 424 

Dec. 

No.  of 
No.  of  deaths 
casualties,  resulting. 

...  8 ....  382 

...  13  ....  552 
...  10  ....  G42 
...  13  ....  480 

...  14  424 

...23  ..  1,170 


The  lightest  month  is,  therefore.  May,  taking  the 
number  of  casualties  and  the  resulting  mortality 
together ; J uly  has  one  more  casualty,  but  a much 
heavier  mortality  ; April  and  June  rank  next  ; 
then  September ; J anuary,  August,  and  October 
have  a like  number  of  casualties,  but  in  the  latter 
months  the  fatality  has  been  much  more  serious ; 
November  is  heavy;  but  the  three  really  heavy 
months  are  February,  March,  and  December— the 
latter  more  especially  so.  Now  an  examination  of 
the  state  of  the  barometer  and  thermometer  during 
a series  of  years  should  surely  throw  some  light 
upon  the  causes  then  in  operation,  and,  perchance, 
indicate  the  means  of  future  avoidance.  See  also 
section  “ Dust.” 

The  most  fatal  year  embraced  in  Table  D 
appears  to  have  been  1866 — accounted  for  by  the 
great  catastrophe  at  the  “ Oabs”  Colliery,  Barns- 
ley, where  poor  Jeffcock  voluntarily  sacrificed  his 
life  in  a vain  endeavour  to  afford  relief.  But 
1880  is  also  a very  heavy  year.  The  years 
1868  and  1873  were  each  remarkably  fatal  in  West 
Lancashire;  whilst  1877  stands  out  in  the  annals 
of  coal-mining  in  Scotland  with  fatal  prominence. 
It  is,  indeed,  noticeable  how  certain  entire  districts 
appear  to  become  disturbed  at  certain  periods, 
and  then  remain  quiescent  for  years.  Will  volcanic 
influences  in  any  degree  account  for  this  ? I have 
added  a few  casualties. 

The  inspection  of  collieries  was  provided  for  in 
1850,  by  13  and  14  Viet.  c.  100.  New  provisions 
were  introduced  in  1855,  by  18  and  19  Viet.  c.  108, 
and  again  in  1860  by  23  and  24  Viet.  c.  151.  In 
1872,  by  35  and  36  Viet.  c.  76,  the  regulations  of 
the  preceding  measures  were  consolidated  and 
amended,  and  boys  were  prohibited  from  working 
in  collieries.  In  1862,  an  Act  was  passed  rendering 
it  incumbent  upon  colliery  proprietors  to  provide 
duplicate  shafts. 

Attention  was,  in  1879,  directed  in  the  French 
Academy  to  a case  of  explosion  of  carbonic  acid  which 
occurred  in  July  of  that  year  in  one  of  the  coal  pits 
of  Eochebelle  ( Gard) . The  coal  strata  there  are  much 
dislocated,  and  the  carbonic  acid,  generated  plenti- 
fully in  the  neighbourhood,  and  finding  its  way 
through  natural  passages,  seems  to  have  accumu- 
lated in  certain  parts  with  sufficient  tension  to 
explode  with  two  loud  detonations,  driving  a large 
quantity  of  fine  coal  into  the  galleries.  Three  men 
were  asphyxiated,  and  two  others  were  only  able  to 
throw  themselves  in  a swooning  state  into  the  cage 
and  be  hauled  up.  That  no  flame  was  present  (as  in 
explosions  of  fire-damp)  is  proved  by  the  absence 
of  burns  on  the  bodies  of  the  victims,  the  fact  that 
blasting  cartridges  did  not  go  off,  and  other  circum- 
stances. The  gas  is  thought  to  have  arisen  from 
sulphuric  acid  (produced  through  oxidation  of  a 
j stratified  mass  of  pyrites)  dissolving  in  subterranean 
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waters,  and  finding  its  way  down  to  triassic  limestone. 
In  the  works  of  M.  Kuhlmann,  lately,  an  alembic 
of  platina,  about  90  centimetres  diameter,  used  for 
producing  daily  some  6,000  to  7,000  kilog.  of  con- 
centrated sulphuric  acid,  was  exploded,  the  com- 
ponent pieces  being  shattered  and  thrown  out, 
with  bricks  of  the  fire-place,  20  to  30  metres  in 
different  directions.  Fortunately  a slight  hissing 
was  observed  a few  seconds  previously,  so  that  the 
workmen  had  time  to  escape  a terrible  fate. 
The  nature  of  the  explosion  M.  Kuhlmann  supposes 
to  be  as  follows  : — This  platinum  apparatus  was 
being  cleaned ; some  30  to  40  kilogrammes  of  con- 
centrated sulphuric  acid  had  been  left  in  it ; on 
this  some  water  had  been  admitted  through  the 
siphon,  and  the  whole  had  been  gently  heated 
three  or  four  hours.  It  is  known  that  mixing  sul- 
phuric acid  with  water  produces  a good  deal  of 
heat ; in  the  present  instance,  combination  is 
thought  to  have  taken  place  instantaneously  at  a 
high  temperatm-e,  generating  a large  amount 
of  vapour.  From  data  furnished  by  Fabre  and 
Silbermarm,  it  appears  that  40  kilogrammes  of 
acid  at  18®,  with  Avater,  is  capable  of  producing, 
instantaneously,  18  to  20  cubic  metres  of  vapour, 
and  this  is  sufficient  to  explode  a platinum  vessel 
of  about  300  litres  capacity,  and  only  2 to  3 mm. 
thickness.  As  the  combination  occurred  at  about 
100®,  the  force  would  be  greater.  M.  Kuhlmann 
has  repeated  the  explosion  several  times  in  labora- 
tory experiments,  and  he  finds  that  it  always 
occurs  with  great  violence  where  the  quantity  of 
water  is  at  least  ten  equivalents  for  one  of  acid. 
In  presence  of  the  difficulty  of  mixing  these  two 
substances,  Avhich  have  a very  great  affinity,  but 
the  density  of  which  is  so  different  that  they  may 
remam  several  hours  one  on  the  other  Avithout 
mixture  and  consequent  combination,  the  need  of 
cautious  management  is  obvious. 

Proposals  are  now  being  brought  forAvard  for 
lighting  collieries  AAuth  the  electric  light ; this  does 
not  appear  to  me,  in  the  nature  of  the  case,  to  be 
possible,  seeing  the  position  in  Avhich  the  men  have 
to  Avork,  in  their  seams  especially ; but  Avhero  it 
can  be  done,  safety  should  result. 

There  is  noAv  sitting  a Eoyal  Commission  on 
explosions  in  coal  mines,  whose  report  Avill  be 
looked  forAvard  to  Avith  much  interest. 

Dust. 

It  Avas  long  known  that  dust  Avas  highly  in- 
flammable before  it  Avas  at  all  suspected  that  it 
Avas  explosive.  An  instance  of  its  intense  in- 
flammability AA’as  particularly  recorded  in  the  case 
of  a woollen  mill  at  Millville,  Massachusetts.  The 
AA'orkmen  were  lighting  the  gas  in  the  carding- 
room,  the  dust  and  fibre  hanging  to  the  gas-pipe 
ignited,  and  in  an  instant  the  flames  had  spread 
entirely  over  the  room,  and  the  building  Avas 
speedily  destroyed.  Later  instances  have  been 
more  carefully  observed.  But,  in  truth,  the  in- 
vestigation into  the  destmction  of  the  Tradestori 
Mills,  Glasgow,  had  already  determined  that 
flour,  when  combined  A\'ith  the  atmosphere  in 
certain  proportions,  is  explosive.  Why  not,  then, 
other  finely  pulverised  substances  ? 

Table  E. — Explosions  apisixg  feom  Dust  of  vaeious 

DESCEIPTIONS. 

1S77.  Dec.  13 Brewery  (Mesfrs.  .<Vl.sopp’s},  Burton-on-Trent. — 

A workman  provided  with  an  unpiotected 


light,  shortly  after  the  starting  of  some  new 
works,  on  attempting  to  make  an  examina- 
tion of  the  working  of  a leather  band,  was 
met,  on  the  opening  of  thed<;or  leading  into 
the  casing,  with  an  explosion  sufficiently 
powerful  to  throw  the  band  out  of  gear. 

Another  brewer  has  since  stated  that  no 
less  than  three  explosions  had  occui’red  on 
his  premises.  Hence  the  pulverised  malt 
combs  must  be  held  to  be  explosive  when 
mixed  with  the  air,  by  the  rapid  mo%'ement 
of  the  machinery,  or  otheiwvise. 

1877.  Dec.  20 At  a wholesale  candy  establishment  (Mr.  Green- 

field’s) in  New  York  ; two  lives  lost,  and 
much  property  destroyed.  The  opinion 
of  experts,  after  it  was  found  that  the 
boiler  had  not  exploded,  was  that  gas  had 
accumulated  in  the  flue  comiecting  the  boilers 
with  the  chimney ; but  subsequent  events 
leave  no  doubt  that  it  was  occasioned  by 
dust,  evolved  in  the  manufacturing  the  candy 
on  the  premises.  The  loss  to  the  in.siirance 
offices  w'as  very  large.  (See  August,  1879). 

1879.  ...An  explosion  occurred,  which  gave  rise  to  the 

theory  that  coal-dust  will  explode  under 
certain  conditions.  Mr.  Morrison,  of  New- 
castle, tried  experiments  with  anthracite 
coal-dust.  He  found  this  would,  under 
certain  conditions,  ignite  in  a safety  lamp. 

August  ....Another  explosion  in  a li’ench  candy  factory  in 
New  York. — A workman,  while  bearing  a 
tray  eontaining  moulds  of  pulverised  corn- 
starch in  the  diying-room,  stumbled  and  fell ; 
the  falling  threw  a heavy  cloud  of  finely- 
divided  starch-dust  against  a red-hot  furnace ; 
an  instant  explosion  resulted.  It  was  found 
the  moulds  had  become  so  dry,  and  so  highly 
inflammable  from  constant  use,  that  only  a 
rude  shake  was  needed  to  fill  the  air  with 
explosive  particles. 

Nov.  7 .In  Kansas  City,  at  a cracker  (biscuit)  and  candy 

factory  ; 7 killed,  and  much  property  de- 
stroyed ; fire  follow  ing  explosion. 


The  facts  here  noticed  gave  rise  to  a neAV  theory, 
viz.,  that  explosions  in  coal  mines  might  sometimes 
arise  from  coal-dust,  instead  of  fire-damp  ; Mr. 
W.  GalloAvay  therefore  commenced  a series  of  ex- 
periments, and  communicated  the  results  to  the 
lioyal  Society.  He  stated  that  a certain  mixture 
of  air  and  coal-dust,  not  inflammable  at  ordinary 
pressure  and  temperature,  becomes  so  Avhen  0'892 
per  cent,  of  fire-damp  (by  volume)  or  more  is 
added.  It  then  burns  freely  with  a red,  smoky 
flame.  In  a dry  and  dusty  mine  an  explosion  may, 
ho  said,  extend  itself  to  remote  parts  of  the  work- 
ings Avhere  fire-damp  is  quite  unsuspected.  The 
Avetness  or  dryness  of  the  Avorkings  he  stated  to 
depend  on  the  temperature  of  the  strata  in  which 
they  are  situated,  for  if  the  temperature  of  the 
mine  is  lower  than  the  dew  point  of  the  air  at 
the  surface,  the  ventilating  current  will  deposit 
moisture  as  it  becomes  cooled  in  passing  through 
the  workings ; and  if,  on  the  other  hand,  the 
temperature  of  the  mine  is  higher  than  the  dew 
point  at  the  surface,  the  ventilating  current  will 
absorb  moisture  and  tend  to  produce  a state  of 
dryness.  He  then  pointed  out  that  the  tempera- 
ture of  the  strata  in  the  coal  measures  of  this 
country  increases  at  the  rate  of  about  Fahr.  for 
every  60  ft.  below  the  surface,  and  therefore  the 
comparative  wetness  or  dryness  of  amine  depends 
on  its  depth.  He  has  found  that  his  own  observa- 
tions gave  these  results— that  mines  shalloAver  than 
400  ft.  are  damp,  and  those  deeper  than  700  ft.  are 
dry  and  dusty.  Between  the  400  ft.  and  700  ft. 
there  is  a kind  of  debatable  ground,  in  which 
wetness  or  dryness  depends  for  the  time  being  on 
the  temperature  of  the  air  entering  the  mine  at  the 
surface.  In  all  dry  coal  mines  the  coal-dust  lying 
on  the  floor  of  the  roadAvay  rises  in  clouds  and  fills 
the  air  Avhen  it  is  disturbed  by  the  passage  of  men. 
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horses,  and  wagons,  and.  a sudden  puff  of  air  such 
as  that  produced  by  a local  explosion  of  fire-damp, 
or  by  a shot  blowing  its  tamping,  must  necessarily 
produce  the  same  effect  in  a greater  or  less  degree, 
according  to  its  intensity.  Although  0’892  per 
cent,  of  fire-damp  will  cause  an  explosion,  it  is 
probable  that  under  compression  in  a confined  space 
a less  amount  may  have  the  same  effect. 

Mr.  Galloway  proj)ounded  the  theory  that  some 
Icinds  of  coal-dust  may,  perhaps,  require  less  fire- 
damp than  others  to  render  their  mixture  with  air 
inriaramable,  and  suggested  that  still  other  kinds 
may  form  inflammable  mixtures  with  pure  air. 
On  the  other  hand,  he  mentioned  an  experiment 
with  the  return  air  of  a mine  where  he  found  that 
tlie  air  had  to  be  black  with  dust  before  ignition 
occurred.  He  mentioned  that  it  was  a favourite 
theory  that  fire-damp  suddenly  bursting  from 
strata  would  cause  an  explosion  of  wide  extent, 
and  that  traces  of  it  could  afterwards  be  found  in 
r.he  charring  of  the  timber  used  in  the  mine.  This 
so-called  appearance  of  charring  was,  he  said, 
due  to  a coating  of  the  coked  coal-dust  adhering 
superficially.  The  practical  suggestion  made  was 
that  roadways  in  mines  should  be  kept  well 
watered  to  lay  the  coal-dust.  In  the  case  of  the 
Dinas  explosion  (of  the  13th  of  January),  he  had 
found  on  his  last  visit  before  the  explosion  that 
the  water-carts  were  not  being  used.  The  manner, 
he  said,  in  which  coal-dust  operates  in  'setting 
fire  to_  coal  and  timber  is  probably  as  follows  ; — 
The  air  is  travelling  rapidly  in  one  direction  along 
a gallery,  throwing  a continuous  shower  of  dust, 
small  pieces  of  coal,  &c.,  against  all  surfaces  in  its 
course ; at  the  instant  the  flame  traverses  it  the 
coal-dust  is  melted  ; it  then  assumes  the  properties 
of  flaming  pitch,  adheres  to  the  surfaces  against 
which  it  is  thrown,  and  rapidly  accumulates  until 
it  fonns  a crust  of  a greater  or  less  thickness, 
according  to  the  length  of  time  the  air  continues 
to  travel  in  the  same  direction.  If  there  is  enough 
air  it  will  continue  to  burn,  but  if  not  it  is  soon 
<;xtinguished,  and  a covering  of  “coke”  results,  and 
there  is  the  appearance  vulgarly  call  “ charring.” 
Ihis  throws  a new  light  upon  the  circumstances 
attending  colliery  explosions  in  certain  cases,  and 
one  which  wo  may  be  sure  scientific  men  will 
follow  up. 

Fireworks,  Gies-  Caps,  Cartridges,  Eockets, 
and  War  Munitions. 

Fireworks,  employed  for  amusement,  as  also  the 
more  serious  munitions  employed  in  warfare,  and 
the  manufacture  of  sporting  cartridges,  &c.,  have 
bi'cn,  and  still  are,  attended  with  great  danger; 
eltliough  legislation  has  done  something  to  insure 
greater  safety.  I propose  here  to  record  some  of 
the  more  serious  casualties  resulting  from  these 
e.ausoH  : — 

T AJiLK  I . -IiXi>r,osroxs  aeisino  ix  the  Manutactuee  of 

r lEKwoEKS  AVD  Munitions  foe  Spoeting  and  Wae- 

FAEE. 


I71f).  Jun.  l.‘{  ...Firework  maker,  Thames-street,  London.  Fire- 
worka  wore  being'  made  on  a large  .scale,  in 
pn'jMiration  for  the  king’s  coming  to  St. 
I’anl’s.  nj  baiTcls  of  powder  on  the  premises. 
The  iion.se  blew  up,  and  the  ruins  spread  into 
a large,  conflagration,  consuming  more  than 
100 buildings.  It  is  recorded,  as  an  historical 
incident,  that  a child  in  its  cradle  was  blo'wn 
on  to  a neighbouring  church,  and  its  life 
.saved. 


1766.  Jrdy America. — At  Hartford  (in  Connecticut) , a party 

of  22  young  gentlemen  were  engaged  in  the 
school-house  preparing  fireworks  for  the 
rejoicings  that  were  intended  on  the  news 
being  received  of  the  repeal  of  the  Stamp  Act 
(by  the  British  Government) . The  barrels  of 
gunpowder  in  use  for  the  piupose  were  stored 
in  the  lower  room  of  the  building.  A negro 
boy,  seeing  some  grains  scattered  on  the  floor, 
raked  them  together,  and  fired  them.  This 
exploded  the  entire  mass,  blowing  the  budd- 
ing into  fragments,  and  killing  all  but  two  or 
three. 

Another  explosion  was  reported  from  Sea-brook 
on  the  same  occasion,  of  which  we  have  no 
details. 

1842.  March  1 ...D’Ernst’s  firework  factorjy  Lambeth;  4 killed 
— all  employed. 

May  4 At  Apothecaries’  Had,  London,  explosion  of 

bomb-.shell  during  experiment.s ; operator 
killed,  and  buildings  much  injirred. 

1845.  Sept.  17  ...Royal  Ar.senal,  Woolwich;  the  explosive  sub- 
stance from  old  fusees  exploded ; 7 killed, 
much  property  damaged. 

1849.  Oct.  12  ... Barling’s  firework  factory,  Bermondsey  ; 4 killed. 

1850.  Sept.  16  ...Firework  factory  in  Weaver-street,  Spitalfields, 

de.strojing  the  premises,  and  38  adjoining 
houses ; inj ruing  a great  nrrmber  of  persona. 

1851.  Dec.  2 Rocket  factory,  Deptford  ; 7 killed. 

1854.  March  6 ..  .Firework  manufactory,  Westminster-road ; 2 

killed. 

1855.  Oct.  7 Firework  manufactory,  Green-street,  Liverpool ; 

lightning. 

1857.  Feb.  26  ...Fog-signal  factory  of  Great  Easterm  Railway,  at 

Stratford  ; 3 killed,  and  extensive  premises 
destroyed. 

1858.  Bennett’s  firewmk  manufactory,  Westminster- 

road  ; 5 killed,  300  more  or  less  in j rued. 

1859.  Sep.  27  ...Phillips  and  Pursall’s  percussion  cap  manufactory, 

Birmingham,  in  which  was  stored,  in  process 
of  finishing,  ^ mfilions  of  caps ; from  3,000 
to  4,000  cartridges,  and  a large  quantity  of 
explosive  materials;  21  killed,  and  large 
burlding  destroyed. 

1861.  Jan.  21  ..  .At  Chatham  Arsenal,  caused  by  brusting  of  hand- 

grenade  in  process  of  manufactrue.  Various 
minor  explosions  followed  the  chief  one ; 
great  destruction. 

1862.  July  21  ...Walker’s  percussion  factory,  Birmingham;  9 

killed,  14  seriously  injrued,  and  premises 
destroyed. 

1865.  Sept.  21  ...Firework  manufactory  at  Manchester. 

Sept.  26  ...Firework  manufactory  at  Bristol. 

1867.  Oct.  9 Hammond’s  firework  manufactory,  Canongate, 

Edinburgh  ; 5 killed,  11  injrued. 

1868.  May  29  ..  .Fog-signal  manufactory  at  Saltley ; lightning. 
Sept.  18  ...Cartridge  manufactory  at  Metz;  36  kdled  and  110 

injrued. 

1869.  Oct.  1 Fireworks  in  shop,  Moscow-road,  Bayswater;  4 

MRed. 

1870.  Dec.  9 Ludlow’s  Cariridge  Factory,  Witton,  Birming- 

ham ; over  40  of  the  workpeople  (mostly 
girls)  killed. 

1871.  May  17  ...Cartridge  factory  in  the  Avenue  Rapp,  Paris; 

more  than  50  killed. 

Dec.  31  ...Cartridge  factory.  Fort  of  Agra  ; 25  killed. 

1872.  Jan.  18  ...Gladstone  cartridge  factory,  Greenwich;  30  girls 

injured. 

Mar.  40  ...Fuzee  factory,  Camboume,  West  Cornwall;  8 
girls  killed. 

1873.  Nov.  4 Firework  maker,  Brook-street,  Lambeth ; 8 kiRed 

— all  in  the  house. 

1878.  Feb.  12. ..  .Detonator  Factory  of  Cotton  Powder  Company, 
Dare,  Faversham ; 2 injured. 

1878.  Dec.  23.. . .Afghan  Rockets  at  Royal  Laboratory,  Woolwich  ; 

4 men  seriously  injured.  These  rockets  were  of 
extraordinary  size,  being  nearly  4 ft.  in  length 
by  6 in.  diameter,  weighing  95  lbs. 

1879.  April  19... Royal  Arsenal,  Woolwich ; explosion  of  a special 

character,  1 killed. 

1880.  May  1 Ancon,  Peru.  A large  torpedo,  of  new  propor- 

tions and  of  extraordinary  power,  which  was 
in  course  of  completion  at  the  manufactory  of 
those  instruments,  exploded  with  a report 
like  the  roar  of  a battery  of  heavy  guns,  and 
a concussion  of  tremendous  'violeiice,  shaking 
every  house  in  the  town,  breaking  aU  the  glass 
in  the  windows,  and  spreading  alarm  through 
the  poprdation  generally.  The  manufactory 
was  blown  to  pieces,  and  every  inmate 
destroyed.  Six  houses  ^joining  were  levell^ 
to  the  ground,  not  a stone  remaining  upon 
another. 

1880.  Sept.  ...At  a Cartridge  Factory,  Bridgeport,  Cormecticut 
6 kiRed. 


As  early  as  1667 — a year  after  the  great  fire — the 
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City  of  London  passed  an  ordinance  containing 
the  following : — 

‘ ‘ xxvi.  Ite'.r,. — That  no  person  whatever  be  henceforth 
permitted,  at  any  time,  to  make  or  cause  to  be  made  any 
sort  of  firework,  or  to  fire  or  cause  to  be  fired  any  such 
fireworks,  within  the  City  or  Liberties  thereof,  except 
such  persons  only  asshallbethereuntoappointedby  H.  M., 
or  any  lawful  authority  \mder  him.” 

Another  ordinance  on  the  same  subject  was  pro- 
mulgated in  1697. 

In  1875 — by  38  and  39  Viet.,  cap.  17 — regulations 
were  enacted  regarding  firework  manufactories 
(Sec.  48),  and  under  this  Act  prohibitive  measures 
have  been  taken.  The  manufacture  can  no  longer 
be  carried  on  in  densely  populated  districts. 

Flouring  Mills. 

Some  ten  years  ago,  it  would  have  seemed  quite 
out  of  place  to  introduce  such  a title  amongst  the 
causes  of  explosion;  not  that  such  may  not  have  then 
happened,  but  because  science  had  not  then  recog- 
nised their  possibility.  It  was,  indeed,  known 
that  dust  was  infiammable,  and  highly  so,  but  as 
already  stated,  not  that  it  was  explosive.  It  was 
the  scientific  investigation  which  followed  the 
burning  of  the  Tradeston  Mills,  near  Glasgow,  in 
1872,  that  first  determined  the  explosive  properties 
of  grain-flour  under  certain  conditions.  I have  no 
means  of  ascertaining  the  number  of  flour  mills  in 
the  United  Kingdom,  but  they  can  probably  be 
reckoned  by  thousands.  In  Hungarj%  in  1872, 
there  were  20,691  water,  and  482  steam  flour-mills 
— total  21,176  ; in  the  United  States,  in  1879, 
there  were  about  24,000  flouring  mills.  Anything 
affecting  the  safety  of  these  may  therefore  be 
regarded  with  interest. 

I now  proceed  to  furnish  a brief  list  of  the 
flour-mills  which,  in  the  light  of  1872,  may  be  re- 
garded as  having  beer,  destroyed  by  “explosion”: — 

Table  G. — Explosions  in  Floueing- mills. 


186-4.  Sept The  “Stow  MiUs”  at  Masconta,  Illinois.  They 

were  grinding  “middlings.”  i.e.,  flour  of  the 
middle  quality,  as  distinguished  from  the 
finer  or  coarser  samples.  About  three  o’clock 
in  the  morning,  the  miller  in  charge  went  up 
to  the  chamber  (a  large  box  extendiiig 
through  several  storeys),  as  he  had  often 
done  before,  “ to  jar  the  middlings  down” — 
they  ha\ing  clogged.  He  canded  a small  oil- 
lamp,  which  he  placed  on  a beam  just  behind 
and  above  his  head.  He  then  opened  a .slide, 
and  thrust  in  a shovel,  which  started  the  flour 
down  with  a thump,  raising  a cloud  of  dust, 
when  instantly,  as  if  it  had  been  coal-gas,  it 
fla.«hed,  burning  the  miller’s  hair  and  beard, 
and  filled  the  box  with  a sheet  of  flame, 
which  spread  with  great  rapidity,  and  burned 
the  mill. 

This  incident  drew  attention  to  the  circumstances 
attending  the  burning  of  a flom’-mill  at 
Dover.  Kentucky,  several  years  before.  Here 
the  floor  of  the  flour-box  gave  way  with  the 
weight  of  a man,  great  dust  was  created, 
which,  the  instant  it  reached  the  furnace  in 
the  boiler-room,  to  which  it  was  naturally 
drawn  down,  ignited  with  an  explosive  fhish, 
and  burned  the  mill. 

1868.  Nov.  20  ..  Bchmidt  A Co.’s  Jlill,  St.  Louis.  The  light,  or 
globe-lamp,  was  held  near  a bran  spout, 
extending  the  height  of  the  mill.  The  dust 
ignited  with  a flash,  and  biimed  the  mill. 

1869  Sept Bertdiey’s  Mill,  Milwaukee.  The  fire  originated 

in  a candle  being  held  near  a feed-spout 
reaching  through  the  mill.  The  ignition  was 
instantaneous — several  parts  of  the  mill 
appearing  to  be  on  fire  at  the  same  moment. 

1872.  July  9 Tradeston  Mills  and  Granaiies,  near  Glasgow. 

Explosion,  followed  by  fire.  The  circumstances 
seemed  inexplicable,  and  the  fire  ofiices 
interested  instructed  Mr.  W.  J.  Macquom 


Rankine,C.E.,LL.D.,F.R.S.,andMr.  Steven- 
son Macadam,  Ph.D.,E.R.S.E.,  to  investigate 
and  report.  The  following  embodies  the 
substantial  result  of  this  inquiry  : — 

“ . . . We  have  made  a searching  in- 

vestigation into  all  the  circumstances  con- 
nected with  this  disastrous  affair,  and  ha\'ing 
inspected  the  premi.ses,  examined  all  surviv- 
ing witnesses,  visited  various  other  mills,  and 
inquired,  by  the  examination  of  witnesses 
and  documents,  into  the  list  of  other  fires  and 
explosions  of  a like  nature,  we  have  to  report 
as  follows 

“1.  That  the  primaiy  cau.se  of  the  fire  and 
explosion  was  the  accidental  stoppage  of  the 
feed  of  one  pair  of  stones  engaged  in  the 
gi’inding  of  sharps,  which  led  to  the  stones 
becoming  highly  heated  and  sticking  lire. 
2.  That  the  fire  thus  generated  inflamed  the 
finely  divided  dust  which  was  diffused  through 
the  air  in  the  exhaust-conduits,  and  then 
pa.ssed  on  to  the  exhaust-box.  3.  Tliat  the 
sudden  combu.stion  of  the  dust  diffused 
thi-ough  the  air  would  produce  a very  high 
temperature  in  the  gaseous  products  of  that 
combustion,  and  this  woidd  necessarily  be 
accompanied  by  a great  and  sudden  increase 
of  pressiu’e  and  bulk — constituting,  in  fact, 
an  explosion.  4.  That  the  first  effects  of  this 
Explosion  woidd  be  to  bur.st  the  exhaust-box, 
and  allow  of  the  diffusion  of  the  dust  and 
flame  through  the  atmosphere  of  the  whole 
mfll.  5.  That  this  communication  of  in- 
flammable dust  and  flame  throughout  the 
atmosphere  of  the  w'hole  mill  was  the  cause 
•of  the  second  explosion,  by  which  the  gable 
walls  were  blowm  out,  the  mdl  reduced  to 
ruins,  and  the  wood-work  set  on  fire.  6.  That 
■the  stores  or  granaries  were  set  fire  to  partly 
by  the  flame  and  fiie  from  the  mill  travelling 
along  the  gangways,  and  partly  from  the 
burning  materials  falling  through  the  sky- 
lights. 7.  That  no  explosive  or  other  foreign 
.material  was  used  in  the  manufacture  of  the 
flour,  and  that  we  found  the  steam-boilers 
uninjured.  8.  That  we  have  not  been  able  to 
trace  blame  on  the  part  of  the  proprietors  of 
the  mdl,  or  of  any  one  in  their  emplojrment, 
as  every  precaution  known  at  the  time  was 
used.” 

Pa.ssing  from  the  particular  to  the  general, 
they  .say : — 

“We  have  ascertained,  both  from  the 
evidence  of  eye-witnesses,  and  from  printed 
and  published  documents,  that  fire-explosions, 
similar  in  their  cause  and  nature  to  that  at 
Tradeston  Mills,  are  accidents  of  ordinary 
occurrence  in  flour-mills,  especially  since  the 
introduction  of  the  apparatus  called  the 
exhaust.’  This  fact,  however,  is  little 
known  to  the  general  public,  or  indeed  to  any 
one  except  those  practically  employed  in 
working  such  mills,  though  it  appears  to  be 
better  known  on  the  Continent  than  in  Great 
Britiiin,  being  mentioned  in  French  and 
German  ti’eatises  on  floiu-mills,  but  not  to 
our  knowledge  in  the  standard  Engli.sh  books 

on  that  subject It  requires  some 

consideration  to  see  the  reason  why  such  tire- 
explosions  ai’e  not  much  more  frequent  than 
they  have  been.” 

1878.  May  2 Washburn  Mills,  Minneapolis,  probably  the  largest 

flouring  nulls  in  the  w'orld  (containing  41 
run  of  stones),  and  5 neighbouring  mdis — 
6 in  all.  The  budding  wherein  the  explosion 
occurred  contained  two  independent  mdls 
under  one  roof,  and  w'as  7^  stories  high, 
grinding  from  If  to  2 million  bushels  of 
wheat  per  year.  The  night  hands  had  just 
come  when,  at  7.20  p.m.,  the  explosion 
occurred;  the  whole  building  was  levelled 
with  the  ground,  and  the  entire  city  suffered 
a .shock  as  from  an  earthquake,  nearly  aU  the 
windows  being  broken,  and  large  stones 
thrown  into  the  air  de.scended  throngh  their 
roofs.  The  conflagration  of  the  ruins  ex- 
tended the  fire  to  much  other  property,  so 
that  the  entire  loss  was  estimated  at  near 
upon  £200,000. 

Many  theories  were  again  started,  as  that 
the  Minnesota  wheat  contained  more  sulphur 
than  that  from  any  other  State  ; but  the  facts 
brought  to  light  in  the  “ lYadeston  ” investi- 
gation afforded  an  enttie  solution. 

Note. — IVIr.  John  B.  Kehl,  proprietor  of  the  Glen  Flouring 
Mills,  Ohipewa  Falls,  Winsconsin,  has  since  forwarded  an  account 
of  a small  explosion  which  he  personally  witnessed  .in  his  own 
mill. 
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Science  has  here  stepped  in  and  afforded  the 
required  relief.  By  means  of  powerful  magnets 
fixed  in  the  hoppers,  particles  of  iron  vrhich  for- 
merly got  mixed  with  the  grain  from  the  wire 
binding  of  the  slieaves  are  now  intercepted  ; parti- 
cles of  dirt  are  otherwise  disposed  of ; and  by  means 
of  gauze  wire  screens  the  dust  is  kept  from  contact 
with  tlic  artificial  lights  employed. 

Gas  (Coal.) 

Tlie  use  of  coal  - gas  for  illuminating  and 
domestic  piirposes  took  its  rise  early  in  the 
present  century.  It  is  impossible  to  estimate  the 
precise  degree  of  danger  to  life  and  property  which 
have  resulted.  Hundreds  of  gas  explosions  occur 
every  year;  but  many  of  these  are  very  slight,  and 
the  tire  insurance  offices  cover  the  damage  done  to 
property  insured.  It  has  sometimes  been  suggested 
that  science  should  devise  a means  of  making  coal- 
gas  less  offensive  to  the  sense  of  smell.  It  is  well 
that  this  has  never  been  done,  or  the  danger  from 
its  use  u^ould  have  been  ten  times  increased. 
Seeing  that  the  manufacture  of  gas  for  the  pur- 
poses of  our  great  towns  is  frequently  carried  on  in 
thickly  populated  neighbourhoods,  it  is  fortunate 
that  no  great  catastrophe  has  occurred.  I mark  a 
few'  of  the  more  prominent  explosions  : — 

Table  II. — Gas  Explosions  of  Seeious  Magnitude. 


1S41.  Dec.  IG  ...Gasholder  at  Dundee  Gas-works;  2 persons  killed, 
and  much  property  in  the  neighbourhood 
damaged. 

1 .S.53.  Jan.  ? ...The  new  gasholder  at  Chatham. 

185S.  Sept.  13  ...Explosion  at  Sheffield  Music-hall;  4 persons  killed 
in  endeavouring  to  escape  from  hall. 

186."5.  Oct.  31  ...Gasholder  at  works  of  London  Gas  Company, 
Nine  Elms ; 10  workmen  killed,  and  great 
destruction  of  xn’operty. 

1S7G.  Aug.  ...On  board  ship  Atalanta,  Cardiff.  The  ship  was 
loaded  with  1,400  tons  of  steam  coal,  and  the 
hatches  were  kept  down ; gas  accumulated, 
and  coming  into  contact  with  a lighted  match, 
stiTick  by  the  second  mate,  exploded,  killing 
4 men,  and  gi'eatly  damaging  the  ship.  A 
Board  of  Trade  inqmiy"  was  instituted.  (See 
re.sult  at  end  of  table.) 

IfiT  8.  Mar.  8 Gasoline  Gas  Machine  exploded  in  Town-hall, 

Ilan’i.son,  Ohio  ; much  damage. 

JuncG  ...Onboard  steamer,  Chrysolite,  in  the  Alexandra 
Dock,  New])ort  ( Monmouthshix’e)  ; 4 killed 
and  7 wounded  ; side  of  ship  blown  out. 

Jun  c 20  — Vt  Cardiir,  onboard  Caduceus,  a steamer,  loading 
with  2,300  tons  of  steam  coal,  for  Aden.  6 
men  were  loading,  wffien  one  lowered  a light 
that  < he  others  might  see  better,  and  explosion 
resulted. 

Oct.  ]l  ...Kxtcn.sivc  explosion  at  Linesey  Cotton  Mill, 
Blackburn ; a great  number  of  the  w'ork- 
pcoplc  injured,  and  stock  of  cotton  tired. 

1870.  Jan.  G 'I'lircc,  more  or  le.ss,  serious  gas  explosions  in 

different  parts  of  London. 

April  M ...AtVigo,  on  board  the  British  steamer, 

from  Newport,  for  Savona,  laden  with  coals. 

^lay  20  ...At  (Cardiff,  on  board  Genoese  brig,  Santina 
Ansaldo,  laden  witli  small  coal  for  Leghorn. 

J'*ncG At  Sittingboume  Gas  Works,  doing  considerable 

damage.  ft  occurred  in  the  “Governor- 
house,”  and  was  attributed  to  faihu’c  of  appa- 
ratus. 

18^^.  Jan.  3 At  I’lymouth,  in  a circus;  considerable  destruc- 

tion. 

April  An  experimenffil  military  balloon,  at  Meudon 

(France)  ; attributed  to  the  etfect  of  the  high 
exicnuil  temperature  on  the  gas  in  the 
balloon. 

April  13.. .At  St.  Martin’s  Church,  Bradley,  near  Wolvei’- 
hanipton  ; organ  destroyed,  stained  glass 
windows  broken,  and  fabric  partly  destroyed. 

J'lly  •'> Tottcnham-court-road,  London;  capacious  newly- 

laid  gas  mains,  filled  by  leakage  from  old 
mains, ex])loded , camsing  considerable  damage 
to  pcrsoiis  and  property,  tearing  up  the  road, 
and  continuing  to  explode  every  few  hundred 
ynrd.s  along  Bayley-street,  llathbone-place, 
and  Cliai'lottc-street. 


1880.  July  13  ...At  Bilston  (Staffordshire),  an  explosion  in  the 

streets,  the  sewers  having  been  tilled  with 
gas ; followed  by  a second  and  more  serious 
explosion.  The  road  torn  up  for  some  hun- 
dreds of  yards. 

Aug.  9 Remarkable  explosi  n of  a street  lamp  near 

Ludgate-hill,  the  tiame  extending  down  the 
I)ipes  towards  the  main ; but  the  mischief 
was  arrested  at  an  early  stage. 

1881.  Feb.  3 At  Sheffield ; great  damage  to  stock  in  large 

drapery  establishment. 


It  is  seen  from  the  preceding  table  that  the  risk 
to  shipping  engaged  in  the  carrying  of  steam  coal 
is  very  considerable.  After  the  explosion  on  the 
Atalanfa,  in  1876,  a Board  of  Trade  inquiry  was 
held,  and  a report  issued,  the  conclusion  of  which 
was  as  follows : — 

“ The  Court  is  of  opinion  that  a cargo  of  coal^of  this 
description,  so  especially  hable  to  generate  gas,  should 
be  ventilated  by  tubes  fore  and  aft  reaching  to  the 
underside  of  the  deck,  but  not  extending  below  the 
surface  of  the  cargo,  and  having  sufficient  elevation 
above  the  deck  to  be  out  of  the  reach  of  fire,  fitted  with 
revolving  cowls  so  as  to  create  a thorough  draught  of 
air  fore  and  aft  above  the  cargo,  by  which  means  the 
accumulating  gas  would  be  continuously  swept  away. 
And  in  no  case  should  a vessel  loaded  with  coal  be 
allowed  to  proceed  to  sea  depending  upon  its  hatches 
only  for  ventilation.” 

Gunpowder. 

This  explosive  compound  has  been  in  use 
now  for  something  over  five  centuries,  and 
its  infiuence  upon  the  destinies  of  mankind  has 
been  very  considerable — perhaps  greater  than 
those  resulting  from  any  other  single  invention, 
save  the  printing-press.  Its  direct  mission  was  to 
war  against  the  human  race,  and  it  has  done  so 
even  to  a greater  degree  than  could  have  been 
foreseen.  Here  I have  only  to  regard  it  in  the 
light  of  its  accidental,  and  not  of  its  intentional, 
destructiveness;  and  so  regarded,  it  falls  into  a 
degree  of  minor  importance.  Yet,  in  regard  to 
the  immediate  subject  of  explosions,  it  occupies 
still  a prominent  place. 

The  City  of  London,  in  its  Fire  Ordinance  of 
1G67,  enacted  as  follows  : — 

“ xxvii.  Item. — That  no  gunpowder  be  kept  within 
the  walls  of  the  City  (except  as  aforesaid)  but  in  such 
secure  places  as  shall  be  allowed  and  approved  by  the 
Court  of  Aldermen.” 

The  exception  related  to  the  storing  of  gun- 
powder to  be  ready  for  the  blowing-up  of  build- 
ings in  case  of  fire,  the  Great  Fire  of  1666  having 
been  so  stayed.  That  it  was  frequently  employed 
in  this  manner  at  subsequent  fires  there  is  good 
ground  for  believing.  The  poet  Gay,  in  his 
“ Trivia,  or  the  Art  of  Walking  the  Streets,’” 
written  in  1715,  makes  pointed  reference  to  the 
practice,  which,  while  the  houses  were  mostly  built 
of  wood,  no  doubt  had  advantages. 

“ Hark ! the  drum  thrmders  ; far,  ye  crowds  retire ; 

Behold  the  ready  match  is  tipt  with  fire ; 

The  nitrous  store  is  laid  ; the  smutty  train, 

With  running  blaze,  awakes  the  barrelled  grain. 

Flames  sudden  wrap  the  walls ; with  stdlen  sound 
The  shattered  pile  sinks  on  the  smoky  ground. 

—Book  III. 

That  gunjjowder  is  capable  of  being  employed 
for  useful  purposes,  is  truly  aset-offagainstthemany 
evils  it  has  produced.  In  its  application  to  the 
purposes  of  blasting  in  metal  and  coal  mines  it  has 
led  to  many  disasters.  But  in  respect  of  large 
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engineering  works,  such  as  the  removal  of  the 
Eound-down  Cliff  at  Dover,  19th  September,  1850; 
the  removal  of  a dangerous  portion  of  thellnderclilF, 
Isle  of  Wight,  a few  years  later ; its  more  recent 
use  in  opening  for  navigation,  Hell-gate,  East 
Eiver,  New  York — where  another  great  operation, 
by  its  aid,  is  still  pending — it  has  been  of  real 
service.  Yet,  on  the  other  side— that  of  wanton 
destruction  of  property — there  is  a sadly  dark 
record ; as  witness  a table  given  in  a later  portion 
of  this  paper,  “ Wilful  Damage.” 

Table  I. — Explosions  of  Gunpowder  from  Earliest 
Records  down  to  Present  Time  in  Various  Parts 
OF  THE  World;  cause  being  stated  where  prac- 
ticable. 


1568.  ...Gunpowder  magazine  at  Londonderry;  gi-eat 

damage. 

1569.  ...Venice — tire  at  the  arsenal;  explosion  followed, 

reducmg  city  to  ruins. 

1654.  . . .Magazine  at  Gravelines ; about  3,000  people  killed. 

1693.  ...At  Dublin,  218  ban-els  exploded,  kUbng  about 

100  men. 

1697.  Oct.  27  ...Athloue,  L-eland,  gi-eat  storm;  lightning  struck 
castle,  and  exploded  powder  magazine. 

1739.  Sept.  10... At  Bremen,  by  which  about  1,000  houses  were 
destroyed,  and  40  per-ons  lulled. 

1753.  ...France — some  mules  employed  to  carry  gunpowder 

to  Niort,  stopping  near  Pilori,  in  Poictiers, 
and  being  incommoded  by  flies,  stamped  upon 
a pavement  of  some  flints,  and  thus  ignited 
some  grains  which  had  dropped  fi-om  the  bags 
they  were  can-jdng.  A terrific  explosion  fol- 
lowed, not  only  destroying  the  mules  and 
tlieir  drivers,  but  throwing  down  houses,  and 
committing  other  devastation. 

175S.  M.ar.  11  ) 


Aug.  6 > Three  serious  explosions  at  the  Hounslow  Mills. 
Dec.  29  ) 

1762.  Aug.  11  ...The  city  of  "Worcester  was  greatly  damaged  by  a 
gimpowder  explosion. 

Oct.  15  ...Goree  nearly  destroyed. 

1765.  Dec.  3 Two  mills  blown  up  at  "Waltham. 

1767.  Jan.  1 The  Ptoyal  Mills  at  Faversham  blown  up. 

1768.  April  13... Italy— powder  magazine  at  Crcma;  the  town 

ignited. 

May  10  ...An  explosion  at  Ewell  Mills  destroyed  property 


valued  at  £8,000. 

1769.  Aug.  18  . . .Powder  magazine  at  Brescia,  caused  by  lightning ; 
about  3,000  deaths. 

...About  the  .same  date  a magazine  at  Venice,  by 
lightning ; 400  killed. 


1770.  Sept.  1 ...Faversham  Pow'der  Mills. 

Sept.  27  . . .Hounslow  Powder  Mills. 

1771.  Sept.  18  ...At  MouLsey  ; 3 men  killed. 

1772.  Jan.  6 Three  mills  blo\\Ti  up  at  Hounslow. 

Nov.  5 . . .At  Che.ster,  destroyed  many  spectators  at  a puppet- 
show,  and  greatly  damaged  many  houses. 

1773.  ...At  Chamberiy-;  18  persons  killed,  and  several 

houses  de.stroyed. 

Nov.  ...Abbeville  nearly  destroyed;  150  inliabitants 


peri.shed,  100  houses  destro5'ed. 

..Trichinopoli  blown  up  ; 300  inhabitants  lost  their 
bves,  340,000  half  cartridges  w-ere  destroyed, 
and  the  whole  foundations  shaken. 

1774.  April  24 . . At  Hounslow  ; 2 persons  killed. 

1776.  Aug.  20  ...At  Picardy. 

1777.  Aug.  16  ...Epsom  Mills  were  blown  up. 

1779.  June  -26  ...Vienna  received  great  damage,  and  sevci-al  lives 
were  lost. 


Sept.  ...Chita  Vecnhia  nearly  destroyed. 

1780.  Aug.  18  ...ilalaga  gunpowder  magazine  ; lightning. 

1782.  Mar,  ...Sumatra  gunpowder  magazine  ; flghtning. 

1783.  April  10... Ben wolen  magazine  and  laboratory ; lightning. 
1785.  May  ...Tangiers  gunpowder  magazine  ; lightning. 

1789.  Mar.  11  ...A  magazine  destroyed  by  fire  at  Corfu  ; 72,000 lbs. 

of  powder  and  600  bombshells  blew  up  ; 180 
men  killed. 

Oct.  3 Faversham  Powder  Mills. 

1790.  Oct.  12  ...Dartford  Mills;  6 men  killed;  gieat  destruc- 

tion of  property-. 

1791.  July  5 EweU  Powder  Mills. 


1792.  June  28  . . At  Lubin,  in  Poland,  the  axle-tree  of  a can-iage 

conveying  powder  to  the  army  took  &e,  and 
destroyed  a ^eat  number  of  houses  and  some 
public  buildings ; about  90  persons  were  killed 
and  wounded. 

1793.  July  10  ...At  Bayonne,  the  chapel  at  the  new  ca.stle  was 

blown  up,  and  100  lives  destroyed. 

Sept.  ...The  barracks  at  YoUghall  blown  up. 


1794.  Sept.  3 ...Powder  mills  at  Grenelle,  near  Paris,  exploded-; 

near  3,000  persons  lost  their  lives,  and  all 
adjacent  buildings  were  destroyed. 

Dec.  20  ...Landau  had  its  arsenal  blown  up. 

Dec.  31  ...Dartford  Mills;  11  men  killed. 

1796.  Jan.  14  ...Hounslow  Mills;  3 men  killed;  great  destruc- 
tion  of  property. 

Aug.  10  ...At  Dartford  ; 4 persons  killed. 

1798.  May  20  ...Battle  Mills;  3 killed,  and  great  destruction  of 

property. 

1799.  Jan.  14  ..  .At  Dartford  ; 3 persons  killed. 

July  13  ...At  a mill  on  Twickenliam-'^ommon ; 4 men  killed. 

1800.  May  28  ...A  powder  magazine  at  Nantes  blew  up,  destroy- 

ing many  persons  and  houses. 

1801.  Mar.  20  ...Battle  Mills  ; 1 man  killed. 

1801.  April  25  ..."Waltham  Mills;  9 men  killed. 

1802.  Sept.  8 ...Faversham  Mills  ; 6 men  and  3 horses  killed. 

1805.  June  15  ...At  Dartford  ; 2 men  killed. 

Oct.  1 Powder  mill,  Roslin,  near  Edinburgh  ; 2 killed. 

1807.  Jan A vessel  lying  in  the  Rapenberg  Canal,  Leyden, 

blew  up,  and  destroyed  the  best-built  portion 
of  this  interesting  city. 

June  26  ...Pow-der  magazine  at  Luxemburg  ; lightning. 

Sept.  18  ...Faversham  Mills  ; 6 men  and  3 horses  killed. 

1808.  Sept.  9 Powder  magazine  at  Venice  ; lighting. 

1810.  Jan.  16  ...Faversham  Mills  ; 5 men,  a boy,  and  some  horses 

killed. 

Sept.  2 Eisenbach  ; 3 French  powder  w-agons  blown  up 

54  lives  and  escort,  w’ith  28  houses  destroyed. 
Sept.  24  ...Dartford  MiUs ; 2 men  killed. 

1811.  Nov.  27  ...The  AValthham  Mills  blown  up  ; 7 men  killed. 

1812.  July  4 At  Hounslow  ; 2 men  wounded. 

July  14  ...Rosbn  Mills,  near  Edinburgh,  blown  up  ; 2 men 
killed. 

1813.  Aug.  21  ...Two  explosions  at  Hounslow  Mills;  3 workmen 

killed. 

1814.  Sept Battle  Mills  ; 3 men  killed. 

1816.  April  16  . . Toulouse  Powder  Mills ; 16  killed,  others  -wounded. 

1817.  Oct.  3 Faversham  Mills  ; 3 men  killed. 

1818.  Mar.  19  ...Powder  Mills  at  Brandy-Wine,  U.S. ; 30  killed, 

many  wounded. 

1829.  Nov.  28  ...Powder  magazine  at  Navarino  ; lightning. 

1837.  Aug.  23  ... Powder-laden  lighter  off  East  Green-wich,  causing 
considerable  damage  to  persons  and  property. 

j 18aS.  Oct,  8 Hall’s  mills,  Faversham  ; 4 persons  killed. 

1840.  Jime6 Powder  magazine  at  Bombay ; lightning. 

I ...Also,  about  same  date,  Dum  Dum. 

' 1843.  April  13  ...Waltham  Mills;  7 men  killed,  and  buildings 
destroyed. 

April  22  ...Powder  magazine  at  Puzzaloni,  Sicily  ; lightning. 
April  23  ...Powder  magazine  at  Gaucin,  Spain  ; lightning. 
1845.  March  8 . . .Algiers  ; tw'o  magazines,  killing  43  workmen,  1(> 
artillerymen,  and  31  pontonniers. 

18;50.  Mar.  11  ...Three  explosions  at  Hounslow  MiUs ; 8 persons 
killed. 

Sept.  29  ...The  Donna  Maria,  Portuguese  frigate,  blo-wn  up 
at  Macao,  -vv'hen  fli-ing  a salute  in  honour  of 
the  Prince  Consort ; 200  men  and  boys  re- 
ported to  have  perished. 

Oct.  13  ...The  Abdul  Medjid,  Turkish  line  of  battle  ship, 
blown  up  in  Bo.sphorous  ; about  500  killed. 

May  1 Fleet  of  powder-laden  boats  at  Benares,  causing 

death  of  4‘20  persons  on  the  spot,  and  injuring 
over  800  others. 

1851.  April  3 ...Powder  magazine  at  Tremesvar,  Hungary. 

...At  Hounslow  Mills  ; lightning. 

1853.  Aug.  17  ...Powder  magazine  at  Gibraltar;  5 men  kflled, 
1 injured. 

185.5.  Nov.  6 Powder  magazine,  Rhodes  ; lightning  ; 300  lives, 

and  400  houses  destroyed. 

Nov.  15  ...French  magazine  at  the  Crimea,  containing  large- 
quantities  of  mimitions  of  attack  ; which 
also  exploded  English  magazine  ; 53  lulled, 
and  many  hundreds  wounded. 

1856.  Mar.  7 Hatton  Powder  Mills,  Hounslow;  3 lives  lost; 

caused  by  sparks  from  lamp. 

Nov.  6 Powder  magazine  at  Rhodes  ; lightning. 

1857.  Aug.  10  ...Powder  magazine  at  Joudpore,  Bombay ; light- 

ning ; 1,000  killed . 

1859.  Mar.  30  ...Hounslow  Mills  blew  up  ; loss  of  7 lives. 

Aug.  6 Ballincolig  Mills,  near  Cork,  blew  up  ; 5 persons 

killed.  (See  1861.) 

1860.  Sept.  10...Melford  Powder  Works,  Argyleshire;  6 men 

killed ; 3 tons  of  powder. 

Dec.  1 In  shop  at  Norwich ; 2 persons  kflled,  and  much. 

property  destroyed. 

1861.  May  27  ...Waltham  Mills  blew  up ; 1 killed,  and  many 

others  wounded. 

Oct.  24  . . .Powder  mills,  Ballincolig,  Cork ; 5 persons  killed. 

1862.  Sept.  9 ...Nancy  Kuke  Powder  MiUs,  CornwaU ; 6 women 

kiUed. 

1864.  Jan.  9 The  Lottie  Sleigh  exploded  in  the  Mersey,  at 

Liverpool,  in  consequence  of  fire  on  vessel, 
caused  by  oil  cans  igniting ; great  damage  to 
property. 

Oct.  1 At  Erith,  Messrs.  Hall's  magazine,  100,0001bs.  of 

powder ; 10  men  kflled,  and  property  damaged 
for  many  miles  roimd. 
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1S64.  Dec.  9 Powder  store  at  Buenos  Ajtgs  exploded,  killing 

160  soldiers. 

Dec.  24  ...A  powder  vessel  exploded  at  Wilmington,  U.S., 
•nithout  other  damage. 

ISG.).  Mar.  29  ...Faversham  Mills  ; 2 persons  injured. 

April  11  ...Foul-  or  five  banels  of  powder  exploded  in  a shop 
in  Southwark. 

May  24  ...At  Mobile,  D.S. ; about  300  persons  killed. 

Sept.  25  ...Kwell  IVIills ; 2 men  killed. 

' <',7.  Dec.  2S  ...Faver.sham  AliUs  ; 11  men  killed,  and  much 
damage  done ; shock  felt  at  Canterbuiy,  10 
miles  off. 

ts<;s.  Dec.  21  ...Another  at  Faversham  !Mills ; 5 killed,  4 injimed. 

June  19  ...Hounslow  Powder  Mills  ; 4 persons  killed. 

Oct.  19  ...Black  Beck  iMills,  Windennere;  3 persons  killed. 

Dec.  17  ...Hounslow  iMills  ; 3 persons  killed. 

IsTO.  Mar.  11  ...Kaimes’  Powder  Mid,  Eothesay;  5 workmen 
killed,  and  serious  injury  to  buildings. 

I ■'71.  Feb.  5 Powder  wagon  on  railway  between  Bardoz  and 

St.  Hazaire ; 60  persons  killed,  and  about  100 
others  injui’ed. 

Feb.  G Dimldi’k  Powder  Magazine;  about  60  lives  lost; 

caused  by  careless  use  of  lucifer  matches. 

rvfar.  2 ...Powder  arsenal,  Merges  ; 20  soldiers  killed. 

1''72.  Feb.  5 Hall’s  Powder  Works,  Faversham;  2 killed,  2 

injtu’ed. 

May  23  ...Poslin  Powder  Mills,  near  Edinburgh;  several 
kiUed. 

May  30  ...Powder  magazine,  Porthywain  Time  Bocks,  near 
0.swestry ; 6 killed. 

Sept.  6 ...Hounslow  jMills  ; 3 lives  lost. 

1S74.  Jan.  7 Cai-thagena  powder  magazine. 

Oct.  2 The  barge  Tilbury,  on  the  Begent’s-canal,  laden 

with  4 tons  of  blasting  powder  and  6 baiTels 
of  petroleum.  ITie  latter,  it  was  believed, 
ignited  and  fired  the  powder.  Exploded  near 
Xorth-lodge,  Eegent’s-park,  killing  3 persons, 
and  doing  vast  damage  to  propertj'. 

Nov.  3 ...Hounslow  SIills  ; 4 killed.  2 injured. 

IS7-5.  July  16  ...Hounslow Mills;  considerable  destruction  of  pro- 
perty ; no  lives  lost. 

Aug.  17  ...At  Barcelona,  the  Spanish  steamer  Express  was 
loading  with  war  material,  and  exploded  ; 50 
lives  lost. 

1S7G.  April  22... In  a railway  tunnel  at  Cymner,  near  Heath ; 13 
excavators  killed. 

July  1 Hounslow  Mills ; workmen  had  left  premises. 

" S77.  May  6 Powder  mill  at  Schulau,  near  Blankenese  ( Ham- 

burg) ; effects  very  violent ; 20  killed,  and 
much  property  destroyed. 

J uly  12  . . .Powder  manufactorymt  Okta,  near  St.  Petersburg ; 

6 killed,  and  many  wounded ; fire  followed, 
and  much  damage  was  done  to  property. 

J uly  30  . . .Floating  magazine  on  Thames  ; 3 kiEed. 

Dct.  6 Powder  factoiy  at  Terguschoff,  Plojesti,  Austria, 

vith  immense  stores;  16  killed  and  many 
wounded. 

1578.  Mkrch31..At  Marsh  Works  Powder  Factoiy' ; “green 

charge.” 

Nov.  29  ...Powder  mill,  Elterwater,  near  Ambleside,  West- 
moreland ; 3 killed,  1 injured.  [I  quote  from 
official  report  hereon  in  note  below.] 

1579.  Fob.  10  ...niilworth  Mills,  near  Guildford ; 2 killed. 

Fob.  21  ...Mes.srs.  Hill’s  Mills,  Faversham;  1 killed,  and 
immense  destruction  of  property. 

March  1 .At  Dahy,  Ap-.shire  ; powder  for  mining  purposes. 

1880.  Jan  3 On  a gun.«mith’s  premises,  at  Doncaster. 

Ai)ril  7 Halton  Mills,  Hoimslow  ; no  lives,  but  consider- 

able damage. 

Hay  8 At  Eotliweil  Powder  Factoiy,  Geesthacht,  near 

Hamburg ; 4 killed. 

At  AVorsborough  Powder  Mills,  near  Barnsley; 
men  not  allowed  in  mill  while  machinerj' at 
work  ; considerable  destruction  of  propeirt'. 

Gee.  11 At  Marsh  Mills,  Faversham;  in  the  testing- 

house,  which  was  closed ; shock  very  violent. 

1881.  Mar.  19.... At  Blackbcck  Powder  Mills,  High  Furness;  2 

loud  explosions ; 3 lolled. 

Norn.  The  report  of  Major  Ford,  E.A.,  one  of  H.M.’s  Inspec- 
tor- of  Explo-sivc.s.  on  the  Elteiwater  explosion,  29th  Nov.,  1878, 
contained  the  following  passage  : — “ One  lesson,  at  any  rate,  may 
be  learnt  from  this  accident — namely,  that  active  supervision  in 
matters  of  detfiil  of  foremen  in  gunpowder  factories  ennnot  be 
dispensed  with.  Such  >•  sy.stem  as  was  found  to  be  in  force  at 
thi.-,  factfuy  ought  to  be  impossible.  . . . Better  supervision 
on  tlie  part  of  tlie  inanager  would  have  insured  the  observance  of 
the  special  nde,  which  was,  as  it  appears,  habitually  disregarded. 
.It  alw»  appears  that,  where  access  can  be  obtained  to  a factory 
during  the  ab.scnce  of  the  men,  it  would  certainly  be  adrisable  not 
m leave  the  keys  of  the  ]iowder  buddings  where  anyone  who  has 
Ixvn  employe<l  about  the  place  can  obtain  them.  Lastly,  the 
great  value  of  trcc.s  a.s  a screen  to  powder  buildings  is  again 
forably  illusfratf  d.  Hirge  pieces  of  burning  wood  are  very  likely 
ti’ec.'<,  and  even  a small  branch  is  sometimes 
Kuffiaent  to  stop  tiles  and  slates.” 


The  annual  value  of  gunpowder  exported  from 


this  country  as  an  article  of  commerce,  is  about 
£300,000. 

It  is  seen  that  a considerable  number  of  the  ex- 
plosions enumerated  in  this  table  were  caused  by 
lightning.  I do  not  think  it  must  be  regarded 
from  this  fact  that  powder  magazines  present  any 
particular  or  peculiar  attractions  to  the  electric 
fluid,  although  it  may  be  thought  that  the  chemical 
compounds  there  collected  may  do  so.  I be- 
lieve the  real  fact  to  be  that  the  situation  of  the 
powder  mills  affords  an  entire  solution  of  the 
problem.  They  are  mostly  located  on  marshlands 
near  rivers,  where  there  are  few  buildings,  and  the 
electric  fluid  may  be  attracted  by  moisture  and  drawn 
towards  their  localities.  Ice-houses  are  struck  with 
lightning  in  a like  manner,  and  from,  I believe, 
the  same  cause  ; but  on  this  point  I hear  there  is 
some  difference  of  opinion.  It  cannot  be  contended 
that  there  is  any  other  resemblance  between  powder 
mills  and  ice  houses. 

Metal  Mines. 

The  metal  mines  of  this  country  distinguished 
from  the  coal  mines)  suffer  very  slightly  from 
fire-damp,  and  explosions  consequent  thereupon. 
In  the  18  years,  1861-78,  there  have  been  only 
54  deaths  from  this  cause  in  these  mines,  viz., 

1 in  Derbyshire  di.strict,  2 in  the  Yorkshire  district, 

2 in  Monmouthshire  district,  18  in  North  Stafford- 
shire, Cheshire,  and  Shropshire,  17  in  South 
Staffordshire  and  Worcestershire,  3 in  the  East 
Scotland  district,  and  11  in  West  Scotland. 

Mineeal  Oils. 

Another  important  element  in  this  increase 
of  explosions  during  the  present  generation 
arises  in  the  use  of  mineral  oifs,  chiefly  petroleum 
and  its  products.  This  oil  came  rapidly  into 
use  on  account  of  its  comparative  cheapness 
after  its  discovery,  in  1859-61,  in  Canada,  and  in 
the  coal  regions  of  Pennsylvania.  In  its  crude 
state  it  is  inflammable  at  a very  low  temperature, 
and  much  mischief  has  resulted  in  consequence. 
There  is  now  a Petroleum  Association,  which  tests 
the  quality  for  the  purposes  of  commerce  and 
public  safety.  The  individual  catastrophes  may  be 
counted  by  the  hundred,  and  even  by  the  thousand, 
but  the  larger  ones  traceable  to  explosions  are  not 
numerous  ; and  yet  probably  nearly  all  the  large 
conflagrations  laid  to  its  charge  have  really  origi- 
nated in  explosions. 

Table  J. — Serious Explosioxseesulting  feomMixeeal 
Oils. 


1868.  Dec.  13  ...Three  Bridges Eailway  Station  ; 2 railway  guards 

kiUed. 

1869.  Oct.  28  ..Bordeaux  Harbour;  16  vessels  destroyed,  and 

many  others  injured. 

1871.  July  16  ..  Manufactory,  near  Eheims ; about  50  killed. 

Oct.  4 Chelsea. — Triple  explosion  at  oil  and  colourman’s. 

Manor-street,  King’s-road. 

Oct.  16 Erith.— The  brigantine  Euth  blown  up ; 2,000 

barrels  of  petroleum,  100  of  resin  on  board. 

1874.  Oct.  2 Eegent’s  Canal. — The  explo.rion  of  gunx)owder  on 

board  the  Tilbury  was  believed  to  have  been 
occasioned  by  the  vapour  given  off  by  the 
petroleum  on  board.  (See  Table  L.) 

1878.  July  ...Petroleum  factory  at  Lyons ; 30  persons  injured. 
1880.  June  4 ....Teirific  conflagration  caus^  by  lightning  at 
Titusville,  Penn;  320,000 barrels  of  petroleum 
destroyed,  and  large  portion  of  town. 

Note. — Many  great  conflagrations  have  occurred  in  the  oil 
tanks  at  ‘‘.Petrolia”  and  elsewhere,  from  the  influence  of  lightning 
acting  upon  the  vapour. 
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The  safe  keeping  of  petroleum  is  now  regulated 
by  Acts  of  Parliament,  enacted  in  1862,  1868,  and 
1871  respectively.  The  supply  of  the  oil  has 
showm  some  indications  of  falling  off  in  the 
United  States,  but  new  sources  of  supply  are 
opening  up  in  Bohemia  and  elsewhere. 

Steah  Boilers. 

Xext,  I come  to  notice  the  explosions  of 
steam  boilers.  Tbe  gradual  but  now  general 
introduction  of  steam  into  our  locomotive  appli- 
ances, as  into  our  luanufactiiring  operations, 
during  the  present  century,  I have  already 
noticed.  Boilers  may  be  divided  into  four 
great  classes  : — 1.  Marine  ; 2.  Manufacturing  ; 
3.  Locomotive ; 4.  Domestic.  And  in  each  in- 
stance they  need  to  be  managed  by  those  who 
understand  their  construction  and  requirements. 
The  great  majority  of  casualties — and  these  have 
been  in  the  past,  if  they  are  not  now,  of  alarming 
frequency— arise  from  ignorance  or  negligence. 

I have  endeavoured  to  frame  an  estimate  of  the 
number  of  steam  boilers  of  each  class  in  use  in  this 
country,  but  hitherto  without  success.  The  num- 
ber presents  a very  large  aggregate.  The  evidence 
given  before  the  Select  Parliamentary  Committee, 
1871,  to  inquire  mto  the  causes  of  boiler  explosions 
(in  continuation  of  tbe  labours  of  a like  committee 
appointed  in  1870)  yjointed  to  a belief  that  there 
were  not  less  than  100,000  steam  boilers — exclu- 
sive of  those  of  locomotive  engines,  steamships, 
and  domestic  and  hot-house  boilers — in  the  United 
Kingdom  at  that  date.  An  estimate  I had  pre- 
pared lully  confirmed  this  view. 

Table  K.- — The  more  serious  Explosions  of  Steam 
Boilers  of  the  various  classes  during  the  present 
Generation  ; — 


183S.  3Iar.  IG...  Marine  boiler  on  board  the  Victoria,  of  Hull,  on 
experimental  trip  from  London  to  the  Nore  : 
.3  kiUed. 

1^1.  Oct.  13 Machine  works  of  Mes.srs.  Elice,  Manchester; 

6 killed  and  many  injui-ed;  also  much  pro- 
perty destroyed. 

1842.  "iil&T.  ....Tdeffrafjh,  high-pressure  steamer,  at  Ilelen.s- 
burgh  pier,  N B. 

Nov.  18....Bolckow’s  Iron  Works,  Middlesboro ; 4 killed, 
and  ^0  injured. 

1845.  Mar.  5 Mr.  Samuda’s  Works,  Blackwall ; 3 killed  out- 

right, and  many  wounded,  some  of  whom 
subsequently  died. 

1847.  Sept.  2b....Crick'  t .steam-boat,  at  Hungerford  - bridge ; 6 

killed,  and  12  seriously  injured. 

1848.  July  .31 Lambert  Bottom  Mills,  Preston  ; 7 killed. 

1830.  Feb.  6.  ..  I’rinting-otHce,  Ilogue-street,  New  York,  causing 
de'truction  of  entire  building — six  storeys  ; 
.30  killed. 

,Iuly21.  ...Red  Rover,  at  Bri.‘<tol ; 6 passengers  killed,  and 
nearly  all  on  board  injured. 

Nov.  8.  ...French  war-ship  Valmy,  blown  up  in  Torbay;  20 
kiUcd. 

1851.  Feb.  5.  ...Plover,  exploded  while  getting  up  steam  m 
Gla.sgow  Harbour. 

March  17. .Marsland’s  Cotton  Factoiy,  Stockport;  20  kiUed, 
Nov.  5.  ...Steam  tug  at  Conham  Feny,  near  Bristol. 

1833.  J une  2.  ...  Ttmes,  screw  .steamer,  DubUn  Harbour  ; 12  killed, 
10  of  whom  were  passengers. 

1854.  July  2.  ...Williamson’s  Calico  Factorj-,  Rochdale;  10 

killed.  Inexperienced  persons  getting  up 
steam. 

1855.  Oct.  9 Walker’s  Ironworks,  Newcastle  ; 6 kiUed  and 

many  injured. 

1857.  Dec.  23  ...Upper  Apsley  Mill,  Huddersfield;  8 kiUed, 
and  many  injured. 

1839.  Feb.  22.  . . .Black  Enqle  .steam-tug,  in  Cardiff  Dock ; 5 killed 
April  15..,Edwardi*s  Spinning  Mills,  Dundee;  19  kUled. 

and  14  injured.  BuUding  destroyed. 

Sept.  21.... Portable  steam-engine,  at  Lewes  Agricultural 
Show  ; 5 killed  and  many  injured. 

1800.  Nov.  3 88  Tonniny  in  Yarmouth  Roads;  11  killed,  and 

great  loss  of  Uve  stock,  forming  cargo. 

1801.  Jan.  5 Portable  threshing  machine  in  Langton  (Yorks) ; 

2 kiUed  and  6 injured.  ’ 


18G2.  AprU  15...MUlfield  Ironworks,  Prie.stfleld,  Staffordshire; 

28  kiUed  and  10  injm’ed.  Three-fourths  of 
the  boUer,  weighing  about  8 tons,  was  thrown 
from  to  200  to  300  feet  in  the  air,  and  in  fall- 
ing caused  great  destruction  of  property. 

Nov.  8 Locomotive  engine,  “ Perseus,”  in  engine  shed  of 

Great  Western  RaUway  ; 2 kiUed,  and  much 
damage. 

Dec.  3 Midland  Ironworks,  IVIasboro’  (Yorks)  ; 9 kUled, 

and  many  injured. 

1863.  March  S... Moss  End  Ironworks,  near  Glasgow;  great  de- 

struction of  Ufe  and  propeidy. 

1864.  Feb.  17  ...Aberaman  Ironworks,  South  Wales  , 13  kiUed, 

many  injured. 

1865.  June  7 Brewery  in  Burton ; 2 kUled,  5 injured. 

1867.  Dec.  29  ...The  Greek  war  steamer,  blown  to  pieces ; 

some  kiUed,  and  many  injiued. 

1868.  Sept.  27  ...Moxley  Steel  and  Ironworks,  Wolverhampton; 

11  IdUed,  and  many  injured. 

Oct.  2 ELseoar  L'onw'orks,  Newcastle  ; several  kUled. 

1869.  Feb.  21 Austrian  frigate,  Radctzky,  blown  up  off  Lima  ; 

380  kUled. 

J une  9 Bingley,  near  Bradford,  boUer  in  manufac- 

turing premises ; kilUng  9 chUdren  at  play 
on  ground  adjoining  the  works. 

Aug.  ll....Steam-tug,  off  Custom-house  Quay,  Thames; 
3 kUled. 

14.... Steamer  Curnherlaiid,  Ohio  Riyer ; 20  killed. 

<^ct Bramley’s  Iron  Foundiy,  Accrington ; 5 kiUed. 

Noy.  3 The  Thistle,  at  Sheerness  ; 10  killed. 

Dec.  2 A .screw  stcam-Ughter  ; all  on  board  killed. 

3 Britannia  L’on  Works,  AYloverhampton  ; 8 

kiUed. 

1870.  April  20  ...Locomotive  at  Warrington  ; 5 killed. 

May  26 Cleugh-hall  Iron  Works,  Staffordshire;  4 killed 

and  9 injured. 

1872.  April  11  ...Steamer  Oceanus,  on  Mississippi;  6 killed. 

1873.  Nov.  22 ....  Cameron’s  Engineering  Works,  Glaswow  ; 4 

killed. 

1874.  Mar.  2 Alderman  Thompson’s  Spinning  MUls,  Black- 

burn ; 12  killed  ; 20  injiued.  ’ 

1876.  Mar.  28.. ..Locomotive  in  baUast  train,  between  KUmar- 
noch  and  Irvine  ; 4 kUled,  9 injured. 

JiUy  14  ....On  board  H.M.  iron-clad  tiuret-ship  Thunderer, 
one  of  the  boUers ; 38  kUled,  and  many 
seriously  injured. 

1878.  AprU 8. ...On  board  steamer  Orion,  in  River  Schelde;  1 

killed. 

27  ...IMessrs.  Strong’s  Ironworks,  Dublin;  16  killed. 

1879.  Mar.  19..  ..IlarthiU  pit,  Linlithgow'shUe ; 6 boilers  said  to 

have  exploded  simultaneously  ; 3 kUled,  with 
great  destruction  of  property  ; chimney  shaft, 
100  ft.  high,  knocked  down. 

May  13 Walsall  District  Iron  Works  ; 5 killed  and  some 

wounded. 

June  29.. ..Steamer  Black  Swan,  in  Yarmouth  Roads. 

Oct.  6 Messrs.  Balm  and  Pritchards,  HaUfax  ; 6 kUled. 

1880.  Jan.  27 On  board  steam-ship  Jones  Brothers,  of  Newport, 

at  BUbao  ; 3 kiUed. 

Mar Glasgow  Hon  AYorks  ; 25  kUled,  and  many 

injured. 

May  15 Bu’chill’s-haU  Iron  Works,  Walsall  ; 25  killed, 

and  many  seriously  injm-ed. 

29 Boiler  at  Gunpowder  Factory',  Weteren,  near 

Ghent ; 7 killed. 

June  G ...  Yirian  Copper  Works,  Swansea  ; one  of  the  men 
blown  into  a tank  of  molten  metal. 

July  20  ...On  board  the  St.  Oswin,  at  Gibraltar;  3 kiUed. 
Oct.  27  ...Balfron  Iron  Works,  near  Dunfermline ; 1 
killed. 

Nov.  20  ...New  British  Iron  Company’s  Works,  AcrefaU, 
near  Ruabon ; 4 killed. 

1881.  Jan.  19  ....Pi'ovidence  Mill,  near  Batley  (Yorks.)  ; 11  kUled. 


A noticeable  feature  in  the  foregoing  table — 
which  must  be  regarded  as  illustrative  only — is  the 
large  proportion  of  boilers  which  have  exploded 
at  iron-works.  One  of  two  things  seems  certain, 
either  that  inferior  boilers  are  too  often  used  on 
such  works,  unequal  to  the  pressure  required,  or 
that  the  jarring  of  the  rolling-mill  or  the  steam- 
hammer  produces  mischief  to  the  boilers  or  their 
setting,  and  so  deteriorates  them  more  rapidly  than 
elsewhere. 

"With  regard  to  marine  boilers,  happily  an 
explosion  of  these  is  now  an  increasingly  rare 
occurrence.  The  very  idea  of  such  a catastrophe 
at  sea  is  terrible  to  contemplate.  The  Board  of 
Trade  regulations  as  to  inspection  and 'working 
have  been  most  efficacious. 

As  to  the  boilers  employed  in  our  great  manu- 
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facturing  industries,  the  advent  of  the  Steam  Boiler 
Inspection  Association  (in  1855*),  and  still  more 
that  of  the  Steam  Boiler  Insurance  Companies,  the 
first  of  which  was  that  founded  in  Manchester  in 
1858,  with  Mr.  E.  B.  Longridge  as  its  chief 
engineer.  When  I made  the  calculations  upon 
which  the  rates  of  this  company  were  based,  I 
hardly  foresaw  to  the  full  extent  the  benefit  which 
would  result,  from  periodical  inspection,  in  the 
way  of  prevention  of  accidents.  By  the  end  of  the 
year  1860  the  company  had  received  proposals 
for  the  insurance  of  3,149  boUers.  Other  boiler 
insurance  companies  followed,  notably  the  Midland 
Company  at  Wolverhampton  (in  1862),  with  Mr. 
E.  Binden  Marten  as  its  chief  engineer.  In  col- 
lecting the  data  for  the  calculation  of  rates  and 
estimation  of  risks,  in  connection  with  this  com- 
pany, I obtained  a considerable  insight  into  the 
boilers  in  use  in  the  Staffordshire  iron  districts, 
and  certainly  formed  an  unfavourable  opinion  of 
many  of  these. 

By  the  end  of  1868  the  number  of  boilers  under 
protection  of  the  different  boiler  insurance  com- 
panies was  found  to  be  as  follows;  — 


1 . Boiler  Insurance  and  Steam  Power  Company 

(1858)  10,900 

2.  Midland  Steam  Boiler  Protection  and  Assur- 

ance Company  (1862)  2,600 

3.  Association  for  Prevention  of  Steam  Boiler 

Explosions  (Manchester,  1855-64) 1,900 

4.  Nation  Boiler  Insurance  Company,  Limited 

(1861)  2,000 


Total 17,400 


An  esti  m ate  was  then  made  that  in  the  United  Kin  g- 
dom  during  the  preceding  ten  years  there  had  been 
495  boiler  explosions,  by  which  786  persons  had  lost 
their  lives,  and  a yet  greater  number  had  sustained 
serious  injuries.  The  annual  explosions  were  esti- 
mated at  50,  causing  80  deaths.  Out  of  16,411 
boilers  insured  by  the  Boiler  Insurance  Company 
only  15  had  exploded,  being  less  than  one  per  1,000. 
The  number  of  inspections  made  by  the  officers  of 
the  above  insurance  company  in  1868  was  65,440, 
showing  an  average  of  nearly  four  inspections  per 
boiler  per  annum. 

The  value  of  periodical  inspection  of  boilers 
cannot  bo  over-rated ; and  the  practice  has  been 
largely  extended  by  the  insurance  companies.  The 
inspectors  of  the  Boiler  Company  (Manchester), 
made,  in  1878,  no  less  than  79,423  inspections,  of 
which  67,208  were  ordinary  examinations; 
1,215  were  internal  examinations  ; and  11,000 
were  thorough  examinations — the  last  two  in- 
volving stoppage  of  the  works  for  the  purpose. 
And  their  vnlue  is  at  once  seen  in  the  return  of 
the  various  defects  reported  to  the  owners  of  the 
boUers  examined,  as  lollows: — 


CoiTosion  of  plates  and  angle  iron  ....  1,825 

I racture  of  plates  and  angle  iron 443 

Safety-valves  out  of  order,  or  over-loaded  1,896 

Pressure  gauges  out  of  order 744 

Water  gauges  out  of  order,  or  fixed  too 

low 360 

Boilers  damaged  from  over-heating, 

owing  to  accumulation  of  deposit  ....  21 


On  .list  December,  IS.'iu,  tliis  association  had  269  members 
9^  boilens ; at  tlie  close  of  1859,  538  O’svners,  with  1,619 
Douers  ; but  immediately  on  the  formation  of  the  insurance  com- 
pany the  busineas  of  this  a.ssociation  fell  off.  In  1864  the  associa- 
tion added  on  the  business  of  insurance.  A similar  inspection 
assxiation  had  been  founded  at  Iluddersficld  in  1858. 


Boilers  damaged  in  consequence  of 


deficiency  of  water 69 

Total 5,358 


— all  trivial  defects  being  omitted  from  this  enume- 
ration. 

While  no  complete  returns  have  heretofore  been 
kept  of  boiler  explosions,  the  insurance  companies 
engaged  in  the  business  have  kept  registers  of 
such  explosions  over  a series  of  years ; and  although 
admittedly  incomplete,  they  are  still  interesting  and 
even  valuable,  as  far  as  they  go.  The  following 
Table,  going  back  more  than  half  a century  before 
boiler  insurance  was  commenced,  has  been  com- 
piled by  Mr.  E.  B.  Marten,  and  kindly  placed  at 
my  disposal,  v/ith  many  other  facts — some  of 
which  I cannot  now  use — for  the  purposes  of  the 
present  paper. 

Table  L. — Showing  appeoxihately  the  Nhmhee  of 
Steam-boilee  Explosions  in  the  United  Kingdom, 
AND  THE  Loss  OF  LiFE  AND  InJUEY  EESULTING, 
DUEING  THE  PEEIOD  1800 — 80. 


Year. 

No. 

KiUed. 

Injured. 

Total  Killed  and 
Injured. 

XJnkno-mi 

1 

0 

0 



1800—1809 

1 

3 

5 

8 

1810—1814 

5 

10 

3 

13 

1815—1820 

7 

42 

33 

75 

1821—1825 

3 

8 

0 

8 

1826 

1 

0 

16 

16 

1827 

5 

19 

0 

19 

1828 

2 

0 

0 

— 

1829 

2 

1 

5 

6 

1830 

3 

15 

57 

72 

1831 

3 

8 

10 

18 

1832 

7 

14 

11 

25 

1833 

0 

0 

0 

— 

1834 

0 

0 

0 

— 

1835 

3 

1 

0 

1 

1836 

3 

10 

8 

18 

1837 

2 

1 

0 

1 

1838 

16 

24 

30 

54 

1839 

5 

4 

2 

6 

1840 

3 

4 

6 

10 

1841 

7 

10 

33 

43 

1842 

8 

40 

23 

63 

1843 

12 

0 

24 

24 

1844 

8 

22 

6 

28 

1845 

18 

36 

lOO 

136 

1846 

11 

25 

26 

51 

1847 

17 

19 

64 

83 

1848 

9 

41 

23 

64 

1849 

11 

12 

33 

45 

1850 

13 

31 

42 

73 

1851 

14 

58 

23 

81 

1852 

10 

17 

17 

34 

1853 

18 

35 

95 

130 

1854 

15 

36 

34 

70 

1855 

35 

38 

55 

93 

1856 

33 

66 

105 

175 

1857 

37 

80 

57 

137 

1858 

34 

50 

89 

139 

1859 

39 

75 

71 

146 

1860 

35 

78 

82 

160 

1861 

30 

46 

42 

88 

1862 

36 

91 

69 

160 

1863 

51 

79 

78 

157 

1864 

51 

67 

116 

183 

1865 

58 

50 

92 

142 

1866 

70 

85 

160 

254 

1867 

48 

70 

88 

158 

1868 

45 

57 

71 

128 

1869 

59 

87 

128 

215 

1870 

70 

85 

138 

223 

1871 

66 

66 

113 

179 

1872 

74 

50 

137 

187 

1873 

88 

66 

94 

160 

1874 

76 

77 

198 

275 

1875 

68 

81 

142 

223 

1876 

39 

93 

110 

203 

1877 

44 

54 

75 

129 

1878 

46 

47 

84 

131 

1879 

30 

38 

53 

91 

1880 

31 

71 

83 

154 

1,536 

2,293  1 

3,259 

5,552 
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The  fluctuations  in  the  annual  number  of  ex- 
plosions are  somewhat  considerable,  but  this  may 
arise  from  the  imperfection  of  the  records ; yet  it 
seems  to  have  been  more  influenced  by  the  state  of 
trade,  at  least  in  the  last  two  decades.  This  is 
shown  in  a very  striking  degree  in  a comparison  of 
the  years  18t»6-7  ; and  in  a less  striking  degree  in 
1874-5,  compared  with  later  years. 

The  number  of  boilers  insured,  and,  therefore, 
under  inspecti  m,  in  the  United  Kingdom,  is 
believed  to  be  from  40,000  to  50,000.  The  actual 
number  of  explosions  during  the  last  19  years,  as 
recorded  by  Mr.  jSlarten,  up  to  end  of  1880,  is  1,047 
— being  an  average  of  just  over  55  per  annum  ; and, 
what  is  even  worse,  giving  a mortality  of  killed, 
1,324;  injured,  2,0J6 — total,  3,350.  Of  the  property 
injured  by  the  explosions,  no  record  seems  to  have 
been  kept;  but  taking  the  boilers  as  being  of  the 
value  of  £100  each  at  the  time  of  the  explosion — 
which  is  certainly  an  under-estimate — we  have  an 
aggregate  of  £104,700,  and  this  is  not  including 
cost  of  “ setting”  and  fittings,  to  say  nothing  of 
loss  of  time  by  stoppage  of  works.  Assuming  that 
the  average  loss  aU  round  is  £500  in  respect  to  each 
boiler  explosion,  we  thus  have  an  annual  loss  of 
£27,500,  to  say  nothing  of  the  loss  of  life  ; but  I 
£eel  sure  that  we  shall  be  told  to-night  that  this 
is  entirely  an  under-estimate. 

Mr.  E.  Charles  Longridge,  of  the  Engine-boiler 
and  Employers’  Liabibty  Insurance  Company 
(Manchester),  has  kindly  sent  me  the  following 
statement,  which,  from  a mechanical  point  of 
view,  is  of  much  interest,  and  some  value:  — 

Summary  siiowixg  the  Numbers  of  different  kinds 
OF  Boilers  which  have  exploded  during  the  last 

19  YEARS,  AND  THE  CAUSES  OF  THE  EXPLOSIONS, 
CLASSIFIED  UNDER  THE  FOLLOWING  HEADS,  VIZ.  : — 

A.  Bad  desigTi,  -workmanship,  or  material. 

B.  Defects  arising  in  course  of  use. 

C.  Ignorance  or  carelessness  of  attendants. 

X.  Causes  extraneous  or  not  ascerUiined. 


Type  of  Boilep.. 

A. 

B. 

C. 

i 

X. 

1 

p 

357 

242 

123 

71 

45 

41 

42 
35 
34 
26 
28 

1 

I’er-centagcs.  ; 

I 

Corni.sh  and  Lancashire.. 

Plain  Cvlindrical 

Locomotive  and  Agri-  | 

Marine  

Vertical  and  Crane 

Balloon,  Wagon,  Ac 

Domestic  

Rag  Boilers,  Kiers,  Ac....] 

Furnace 

Tubulou.s  A Economi.sers 
Uncertain 

121 

1CX5 

32 

16 

10 

10 

4 

17 

10 

0 

115 

62 

44 

26 

s 

0 

1 

1 

0 

112 

67 

31 

21 

25 

I 10 

1 37 

9 
14 
10 

6 

16 

8 

8 

1 

5 

28 

34-1 

1 

11-7 

6-8 
4-3 
1 4-2 

1 4-1 

1 3-3 

! 3-2 

i 2-5 
i 2-7 

Totals 

347 

277 

342 

' 81 

1,047 

Per-centages  of  Camses 

' 3314 

26-47 

32-66 

7-73 

Note  by  Mr.  Lonoridoe. — The  above  particulars  are  summarised 
from  the  Tables  of  Explosions  published  by  Mr.  E.  B.  Marten,  of 
Stourbridge. 

In  many  ca«es,  Ihe  actual  cause  of  the  explosion 
is  never  satisfactorily  ascertained.  But  another 
test  of  some  practical  interest  maybe  applied,  viz., 
the  nature  of  the  works  wherein  the  exploded 
boilers  were  employed.  I will  take  two  years  by 
way  of  example : — 


18G4. 


Works. 

No.  of 
j Explosions. 

No.  of 
Killed. 

Iron  works  and  foundries  

Coal  and  other  mines  1 

Boilers. 
1 9 

Lives. 

32 

11 

Locomotive 

6 

4 

Agricultural  engine 

1 

1 

Steamboat  

2 

2 

7 

Com  mill 

6 

Saw  mill  

2 

1 

Flax  mill 

1 

1 

Silk  mill  

1 

1 

Bleachworks  

1 

7 

Chemical  works 

1 

0 

Cement  works,  flint  mill,  brickyard  

3 

0 

House  

3 

3 

Boilers  for  other  purposes 

2 

0 

43 

74 

1878. 


Iron  works  

9 

20 

Collieries  and  mines 

8 

10 

Steam  vessels 

7 

Kitchens  

7 

2 

Railways  (Locomotive?) 

4 

0 

Fanns  

3 

1 

Cotton  mills 

2 

0 

Flour  mills  

2 

0 

Flax  mill 

1 

4 

Woollen  mill  

1 

S;iw  mill  

1 

1 

Distillery 

Paper  mill  

1 

1 

1 

0 

Waterworks  

1 

0 

Cliemical  works 

0 

Bi’ick  works 

1 

0 

Stone  quarrv  

1 

0 

Ihcture  frame  works 

1 

0 

52 

49 

Iron  works  and  mines  in  both  years  assert  a 
most  unsatisfactory  monopoly.  Steam  vessels  and 
locomotives  are  high,  as  also  domestic  or  kitchen 
boilers.  In  18o4  there  were  no  cotton  mill  boilers, 
ill  1878  two. 

In  the  matter  of  locomotive  engines,  great  care 
in  the  construction  and  working  have  renderei  ex- 
plosions of  very  rare  occurrence. 

Domestic  boilers  in  kitchen  ranges  are  mostly 
under  the  control  of  those  who  have  no  mechanical 
knowledge,  and  too  often  but  very  limited  powers 
of  observation,  and  casualties  are,  therefore,  to  be 
expected.  Mr.  Samuel  B.  Goslin  (a  member 
of  this  Society)  has  jiublished  a useful  little 
tract,  “ A Review  of  the  Facts  and  Records  in 
connection  with  Kitchen  Boiler  Explosions  and 
Hot -water  Boiler  Explosions  of  1881,  with 
some  Remarks  upon  their  Prevention,  and  the 
Remedies.” 

There  have  been,  from  time  to  time,  projects 
put  forward  for  a Government  inspection  of 
steam  boilers.  This  I conceive  to  be  quite  un- 
necessary, except  in  the  case  of  marine  boilers. 
The  insurance  companies  do  the  work  far  more 
effectively  and  economically  than  it  can  be  accom- 
plished by  any  Government  department.  But 
m this  connection,  I may  say  I am  glad 
to  see  before  Parliament  notice  of  a measure 
introduced  by  Mr.  Hugh  Mason,  for  enforcing 
better  provisions  regarding  inquiries  into  cases  of 
actual  explosion.  This  is  much  needed.  His  Bill 
provides  that,  on  the  occurrence  of  an  explo- 
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sion,  notice  of  the  various  circumstances  attend- 
ing: it  should  be  sent  within  24  hours  to  the  Board 
of  Trade  by  the  owner  or  user.  The  maximum 
penalty  for  not  complying  with  this  direction  is 
fixed  at  £20.  The  Board  of  Trade  is  thereupon 
authorised  to  appoint  an  engineer  to  make  a pre- 
liminaiy  inquiry  ; then,  if  it  be  deemed  expedient, 
to  have  a formal  investigation  held  by  a Court 
consisting  of  two  practical  engineers  and  one 
competent  lawyer,  for  the  purposes  of  its  in- 
vestigations, the  Court  would  have  the  powers  of 
a Court  of  Summary  Jurisdiction.  Those  who 
conduct  these  preliminary  inquiries  or  formal  inves- 
tigations, are  directed  to  report  on  the  causes  of 
the  explosion  and  the  circumstances  attending  it ; 
and  these  reports  are  to  be  published  by  the  Board. 
The  Bill  excludes  from  the  scope  of  its  operations 
all  boilers  used  exclusively  for  domestic  purposes, 
and  those  used  in  her  Majesty’s  service,  or  on 
board  steamships  having  certificates  from  the 
Board  of  Trade. 

Boiler  Insuraince  in  United  States. 

In  the  United  States,  much  attention  is  being 
paid  to  the  subject  of  steam  boiler  explosions.  Mr. 
J.  M.  Allen,  the  able  president  of  the  Hartford 
Steam  Boiler  Inspection  and  Insurance  Company 
(established  1866),  has  founded,  in  the  interest  of 
that  company,  a publication,  called  the  Locomotive, 
wherein  all  that  relates  to  the  subject  is  freely 
and  fully  discussed,  and  records  of  explosions  are 
pubhshed.  From  its  columns  is  prepared  the 
following,  otherwise  almost  incredible  figures : — 

Classification  of  Explosions  which  have  been  pub- 
lished IN  THE  “Locomotive”  as  having  occueeed 
between  Octobee  1,  1867,  and  Januaey  1,  1880. 


Kind  ok  AVoiiKS. 


1.  Saw,  jiliining,  and  wood-working’ mills  ... 
*2.  8teund)out«,  tuga,  yachts,  and  steam 

barges S 

3.  Railroad  locomotives 

■i.  Iron-works,  furaacea,  bjimdries,  and  \ 

machine  shops f 

5.  rufier,  llouring,  and  gi-ist  mills,  i 

bleacherios,  and  print-W’orks J 

Portable  hoisting,  threshing,  and  pile-  j 

drivers  j 

7.  Colton,  woollen,  flax,  and  other  fabric  j 

mills  J 

H.  Miiie.s,  (|uan-ics,  oil-mills,  and  refineries... 
0.  Heating  and  dome.slic  boilers 

10.  Ch»>mic;d,  i-endering,  and  slaughtering  ( 

works ( 

11.  1 )i.s|  il lerii's,  breweries,  and  .sugar  refineries 
Miseellaiieous  32  kinds  not  specified  above... 


Ill  istil,  an  Act  was  passed  in  the  Pennsylvania 
rxtgislature,  authorising  the  Mayor  of  Philadelphia 
to  Hjipoint  a proper  officer  to  inspect  the  steam- 
boilers  in  that  city,  without  whose  certificate  no 
steam-engine  or  boiler  should  be  put  into  use, 
with  full  power  to  enter  upon  premises,  and  order 
removtd  of  buildings  necessary  for  effective  in- 
spection, The  deaths  from  explosions  in  the 


United  States,  during  the  year  1870,  were  returned 
as  being  290. 

WiLEiTL  Damage.— Diabolical  Explosions. 

An  examination  of  my  records  shows  that  there 
are,  unfortunately,  sufficient  of  the  “ Diabolical 
Class,”  i.e.,  wilful  damage  to  life  or  property,  tu 
justify  a special  tabular  enumeration.  It  is  neces- 
sary to  state  here,  as  in  the  other  tables,  that  the 
enumeration  is  not  to  be  regarded  as  absolutely 
complete.  It  does  not  seem  that  this  class  of 
explosion  has  originated  in  the  present  age  or 
century,  but  its  recent  development  seems  alike 
rapid  and  daring. 

Table  M. — Explosions  Wilfully  Caused  in  oedee  to 
Damage  Life  oe  Peopeety. 


Nmnber  of 
Boilers  Exploded. 

Nmnber  of 
Persons  Killed. 

Number  of 
Persons  Injured. 

281 

497 

576 

186 

956 

816 

185 

249 

238 

92 

147 

324 

92 

96 

122 

66 

143 

137 

55 

72 

131 

44 

73 

76 

29 

10 

33 

27 

43 

32 

25 

19 

34 

217 

201 

93 

1,299 

2, .506 

2,612 

1645 “ 'When  the  Swedish  fleet,  which  had  been  laid 

up  in  winter  quarters  at  Weimar,  w'as  pre- 
paring to  leave  that  port  in  the  spring  of 
1645,  certain  ambiguous  utterances  of  a 
Pomeranian,  called  Hans  Greff,  brought  him 
so  much  under  suspicion  that  his  house  was 
.searched,  and  in  it  weie  found  two  boxes, 
packed  with  all  sorts  of  explo.sive  and  inflam- 
mable materials,  in  the  midst  of  which  had 
been  concealed  clockwork  so  arranged  that 
12  hours  after  being  set  going  it  must  cause 
an  explosion.  Greff  stated  in  his  confession 
that  certain  persons  in  Liibeck  had  paid  him 
to  place  these  boxes,  one  in  Admiral  Wrangel’s 
ship , the  other  in  that  commanded  by  Admu’al- 
Lieutenant  Blom — but  he  could  not  tell  their 
names,  and  stringent  investigation  failed  to 
discover  these  or  any  accomplices.  He  was 
accordingly  burnt  alive,  and  his  infenial 
machines  placed  in  the  Arsenal,  where  they 
were  to  be  seen  as  late  as  1734.” — Vide  Times, 
10th  Jan.,  1876. 

...The  first  Napoleon’s  life  attempted  with  an 
infernal  machine. 

. . .Attempt  by  Fieschi  upon  the  life  of  Louis-Philippe 
by  an  infernal  machine,  fired  as  he  rode  along 
the  lines  of  the  National  Guard  on  the  Boule- 
vard du  Temple.  The  machine  consisted  of 
25  barrels,  charged  with  various  missiles,  and 
lighted  simultaneously  by  a train  of  gun- 
powder. The  king  and  his  sons  escaped,  but 
about  40  persons  were  killed,  including  officer.'-- 
of  high  rank,  and  many  wounded. 
...Davison’s  Scythe-grinding  Works,  at  ShefiBeld, 
blown  up  with  gunpowder  by  workmen  on 
strike. 

...Attempted  assassination  of  Napoleon  III.  at  the 
Opera,  by  the  throwing  of  3 shells  ; 2 person.^ 
killed,  and  many  wounded.  The  attack  was- 
brought  home  to  Orsini,  Fieri,  Radio,  Gomez, 
and  others. 

. . .Attempt  to  blow  up  prison  at  Clerkenwell — Fenian 
outrage ; 6 persons  killed  outrigh'-,  and  about 
120  more  on  less  seriously  injured,  besides 
much  property  destroyed. 

...At  Bremerhaven,  a man.  named  Thomassen,  con- 
signed a cask  of  dynamite,  to  be  conveyed  to 
New  York,  by  North  German  Lloyd  steamer 
Mosel.  With  it  he  enclosed  a clockwork 
machine,  which  would  in  8 days  give  the  cask 
a blow  powerful  enough  to  explode  the  dyim- 
mite,  and,  as  a consequence,  destroy  the  ship. 
From  some  cause  the  case  exploded  in  the 
dock,  killing  over  80,  and  wounding  about 
200  persons,  chiefly  intending  emigrants.  He 
confessed  his  crime,  and  said  he  had  con- 
ceived it  only  for  the  sake  of  obtaining  the 
sum  for  which  the  case  was  insured.  He 
committed  suicide. 

1876.  May  4 ...A  man,  named  Everett,  attempted  to  destroy  the 

store  of  Mes.«rs.  Baldwin  and  Co.,  New  York, 
by  placing  an  infernal  machine  under  fhe 
stair-way.  The  machine  consisted  of  a small 
box,  filled  with  bottles  of  kerosene  and  gun- 
powder, with  a lighted  candle  burning  in  the 
centre.  The  porter  discovered  the  machine. 
The  object  was  here,  also,  to  obtain  a few 
thousand  dollars  in  respect  of  goods  which 
he  had  consigned  to  Baldwin  & Co.,  a fe\v 
days’  previously,  and  insured. 

1879,  March  ...At  Cracow;  the  explosion  of  a petard  in  front 
of  the  police-office, 


1800.  Dec.  24 
1835.  July  28 


1842.  Nov.  14 
1858.  Jan.  14 


1867.  Dec.  13 


1875.  Dec.  11 
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1880.  April  ...Blowing  up  of  Winter  Palace  in  St.  Petersburg; 

many  killed  and  injui-ed;  much  property 
damaged. 

April  21  ...In  the  Casino,  at  Monte  Carlo,  a tin  box,  filled 
with  gunpowder,  had  been  placed  under  a 
large  clock,  which  was  exploded  with  a slow 
match  ; many  injured. 

Sept.  12  ...Explosive  packages  were  placed  on  the  main  line 
of  London  and  North-Western  Railway,  near 
Bushey,  in  view,  it  was  supposed,  of  wrecking 
the  Irish  mail. 

Nov.  ...Explosive  substance  introduced  into  coal  supply 
of  engine  attached  to  night  mail  to  Liverpool 
and  Manchester ; much  damage  done  to 
engine,  but  the  train  escaped  destruction. 

Dec.  ...“At  a ball  at  Schwarzenburg,  Saxony,  a 
young  man  entered,  having  what  appeared 
to  be  a cigar  in  his  mouth.  He  went  to  the 
chandelier  as  if  to  light  it,  and  a ten-ible  ex- 
plosion ensued.  The  lig  its  were  extinguished, 
the  walls  partly  gave  way,  dancers  of  both 
sexes  were  covered  with  blood,  and  the  young 
man  was  blown  to  pieces.  He  had  resolved 
on  committing  suicide,  and  had  adopted  a 
dynamite  cartridge  for  that  pui’pose.” — 
Times,  Dec  9,  1880. 

Dec.  11  ...Explosion  at  Marsh  Powder  Mills,  Faversham, 
caused  wilfully  ; £500  reward  offered. 

1881.  Mar.  13  ...The  Emperor  of  Russia  assassinated  in  St.  Peters- 

burg, by  means  of  Orsini  bombs : — “A  French 
sailing  vessel,  the  Coralie,  which  has  put  in 
at  Dunkirk  to  revictual,  left  Pampeluna  on 
New  Year’s-eve  with  a cargo  of  Orsini  bombs. 
de.stincd  for  St.  Petersburg.  Stress  of  weather 
obliged  her  to  take  refuge  at  Bordeaux,  and 
on  her  continuing  the  voyage,  several  of  the 
bombs  exploded,  killing  three  of  the  crew. 
After  a month’s  detention  at  Ha\Te,  the 
authorities  allowed  her  to  proceed,  being 
satisfied  th  it  there  wjis  no  further  danger, 
but  on  reaching  Dunkirk,  the  captain  learned 
what  had  happened  at  St.  Petersburg,  where- 
upon iie  reported  to  the  Russian  Consul  the 
nature  of  his  cargo,  and  has  suspended  his 
voyage  pending  an  inve.stigation.” — Times, 
March  21.  1881. 

Mar.  21  . . .Attempt  to  blow  up  the  Egyptian-hall  of  Mansion 
House,  London,  with  gunpowder. 

Inferaal  machines  have  long  been  used  in  war- 
fare ; being  first  introduced  by  an  Italian  engineer, 
and  used  at  siege  of  Antwerp,  1584-u. 

Concluding  Observations. 

The  subject — which,  I believe,  has  not  been 
previously  treated  of  as  a whole — has  grown  upon  j 
my  hands.  This  paper  can  still  only  be  regarded 
as  a nucleus  for  further  inquiry  and  observation. 
The  Employers’  Liability  Act,  1880,  will  force  the 
consideration  of  the  grt  at  risks  arising  from  boiler 
explosions  more  fully  upon  employers  than  here- 
tofore. And,  in  truth,  there  need  be  small  pity 
for  those  who  shall  be  found  defaulters  in  this 
regard.  The  means  of  safety  are  ready  at  hand. 
The  insurance  companies  have  their  agencies  in 
all  parts  of  the  kingdom.  A proposal  to  insure, 
in  fact,  secures  inspection,  and  hence  almost 
certain  discovery  of  defects.  Insurance  here,  as 
in  many  other  ca.ses,  affords  nearly  all  the  remedy 
needed.  I take  it,  that  no  insurance  association, 
guaranteeing  an  employer  under  the  provisions  of 
the  Act,  would  think  of  entering  upon  a risk 
where  the  employer  had  not  insured  his  boiler. 
That  should  be,  prirna  facie,  an  act  of  negligence. 

I have  made  an  effort  to  e.stimate  the  annual 
loss  of  property  resulting  from  explosions  of 
various  kinds  in  this  country ; but  the  data  avail- 
able is  altogether  insufficient  for  the  purpose. 
The  loss  of  life  is  very  sad,  but  can  be  approxi- 
mated through  the  aid  of  the  returns  with  which 
I have  already  dealt.  I do  not  believe  those  re- 
turns to  be  yet  complete. 

It  is  in  connexion  with  colliery  explosions,  per- 
hajis,  that  the  greatest  loss  is  sustained.  In  18G5, 


there  were  as  many  as  3,268  collieries  in  the  United 
Kingdom,  employing  307,542  miners,  who  pro- 
duced 98,150,587  tons  of  coal,  valued  at  the  pit’s 
mouth  at  £24,537,646.  In  1873,  the  number  of 
collieries  had  increased  to  3,527,  and  all  the  other 
figures  in  a like  degree.  There  is  now  a much 
larger  number  at  work.  In  one  of  the  most 
dangerous  districts  of  the  kingdom,  there  had 
occurred,  in  16  years,  accidents  by  explosion, 
costing  £56,914 ; these  ranged  from  £200  to 
£25,000  each.  This — supposing  all  collieries  to 
be  equally  fiery,  whic:h  is  happily  not  the  case — 
would  give  £910,624  as  the  loss  sustained  through- 
out the  United  Kingdom  in  16  years,  being 
£28,457  per  annum.  The  total  value  of  3,180 
collieries  at  another  period  was  estimated  at 
£70,000,000,  giving  an  average  of  £22,000  per 
colliery ; hence,  the  rate  of  premium  to  be  paid  for 
insurance  against  colliery  explosions  might  be 
nearly  calculated  ; but  there  are  other  difficulties 
in  the  way.  Besides,  we  are  not  here  to  discuss 
insurance,  except  in  so  far  as  it  may  aid  in  the 
reduction  of  the  number  of  accidents.  In  some 
Continential  countries,  as,  for  instance,  Austria, 
insurance  against  explosions  of  all  kinds  is  very 
general.  I think  it  may,  with  advantage,  be 
made  so  here. 

In  furnishing  the  details  herein  contained,  my 
object  has  been  the  prevention,  i.e.,  the  lessening 
the  number  of  explosions  of  all  kinds.  The  details 
of  the  occurrences  and  their  causes  are  designed  as 
a means  to  this  end.  To  know  the  cause  of  an  evil 
is  sometimes  regarded  as  half  the  remedy.  I 
sincerely  trust  it  may  prove  so  in  this  instance. 
Science  may,  in  this  matter,  help  forward  the  cause 
of  humanity.  I look  to  those  now  present,  or  who 
may  read  this  paper  in  the  Journal  of  the  Society, 
to  do  their  share  in  the  following  up  the  considera- 
tions I have  raised,  and  in  throwing  light  upon 
points  which  I may  have  overlooked. 

XoTE. — I have  not  attempted  on  this  occasion 
to  deal  with  those  great  convulsions  of  nature — 
physical  explosions — usually  designated  earth- 
quakes. I am  treating  of  these  in  connection  with 
my  inquii’y  into  plagues  and  pestilences.  It  will 
be  observed  that  I have  almost  in  every  instance, 
given  the  month  and  day  of  the  explosions  here 
recorded.  This  is  done  very  much  in  view  of 
meteorological  investigation  hereafter. 


BISCUSSIOX. 

Mr.  Christopher  Cooke  said  he  remembered  an  ex- 
plosion at  a firework  mauufactoiy,  in  the  Westminster - 
bridge-road,  by  which  several  lives  were  lost.  Explo- 
sions of  gas  he  thought  were  generally  due  to  ignorance 
and  carelessness,  through  people  going  to  look  for  an 
escape  of  gas  with  a lighted  candle.  lie  believed  the 
researches  of  Scott  and  Galloway  showed  that  there  was 
a connection  between  the  atmospheric  pressure  and 
explosions  in  coal  mines. 

Mr.  Longridge  said  he  was  only  specially  interested  in 
one  out  of  the  many  cases  of  explosions  which  had  been 
treated  of,  viz.,  boilers,  and  he  had  come  rather  to  listen 
than  to  speak,  hoping  to  get  some  further  statistics  on 
the  subject,  as  he  knew  that  Mr.  Walford  had  a great 
faculty  for  obtaining  and  utilising  information  of  that 
cliaracter.  Hehadbeenmoreoccupied  with  the  inspection 
of  boilers  than  inquiring  into  the  causes  of  explosion,  but 
he  quite  agreed  with  Mr.  Walford  that  most  of  these  ex- 
plosions could  be  prevented  by  efficient  inspection.  He 
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was,  however,  opposed  to  compidsory  inspection,  be- 
cause it  would  be  a great  obstacle  to  progress.  They 
saw  what  had  been  done  in  the  way  of  compulsory  in- 
spection of  factories,  mines,  and  steamers,  and  he  did 
not  think  the  results  were  sufficiently  encouraging  to 
warrant  extending  the  system.  The  inspection  of  steam- 
boilers  was  being  carried  out  at  present  by  the  insurance 
companies,  and  he  thought  compulsion  would  be  a mis- 
take. It  would  necessitate  the  setting  up  of  a standard, 
to  whi-h  every  boiler  must  conform  or  be  condemned, 
whilst  it  Avoid'd  be  impossible  to  fix  any  standard  which 
Avould  be  applicable  to  all  boilers,  worldng  as  they  did 
under  .so  many  different  conditions.  Again,  if  you 
had  csnnpulsory  inspection,  you  relieved  the  boiler  OAvner 
from  an  immense  amount  of  responsibility  ; he  would 
be  compelled  to  adopt  the  recommendations  of 
the  inspector,  and  Avould  then  claim  to  be  relieved 
of  that  responsibility  which  every  boiler  OAvner 
oug-ht  to  be  under.  The  course  proposed  in  Mr. 
Jlason’s  Bill  Avasfar  preferable  ; and  he  must  say,  from 
some  experience,  that  the  inquiries  as  at  present  con- 
ducted AA'ere  ahnost  ludicrous.  The  absurd  questions 
put  by  the  coroner,  or  by  the  laiAT-ers,  led  to  an 
immense  waste  of  time  ; whereas,  if  there  were  a couple 
of  men  AA'ho  understood  the  subject,  the  inquiry  would 
lie  got  through  much  quicker,  and  a more  satisfactory 
result  Avould  be  arriA'ed  at.  Under  the  present  system 
the  almost  invariable  result  was  a verdict  of  accidental 
death,  though  in  one  or  two  cases  there  had  been  a 
A'crdict  of  manslaughter.  In  one  case  in  Scotland, 
where  a man  was  tried  for  manslaughter,  the  jury  re- 
turned a A'erdict  of  “not  proA^^en.”  If  they  could  get 
the  causes  determined,  explosions  might  be  prevented 
in  future.  They  Avere  generally  said  to  be  accidents, 
but  in  the  majority  of  cases  that  was  simply  untrue. 

Mr.  Pfoundes  said  he  had  seen  a little  of  the  use  of 
steam  in  the  colonies  and  the  East,  both  afloat  and 
a.'hore,  and  on  one  occasion  witnessed  an  explosion  by 
Avhich  more  persons  were  hurled  into  eternity  than  he 
saAV  at  pi’esent  before  him,  and  many  more  were  seriously 
in  jured.  At  that  time  he  was  organising  a large  steam- 
cliip  company  on  the  coast  of  China  and  Japan,  and, 
from  liis  experience  of  Avhat  were  commonly  called  the 
blafk  scjuad,  he  only  Avondered  there  were  not  more 
acr.idents  than  there  were.  They  were,  he  believed,  in 
many  case.s,  due  to  the  gross  carelessness,  and  even  in- 
f:ompctencc,  of  the  men  in  charge  of  the  boilers.  He 
could  not  .-.peak  of  the  effect  of  steam  hammers  on  boilers, 
blit  lic‘  could  say,  from  personal  experience,  that  boilers 
u>('d  in  (connection  Avith  stampers  for  crushing  quartz, 
and  brought  close  to  the  stampers,  as  they  often  were  to 
avoid  loss  of  steam,  Avere  seriously  affected  by  the  con- 
stant vibration.  He  Avould  urge  the  necessity  of  en- 
couraging a more  intelligent  class  of  young  men  to 
come  forward,  and  make  themselves  competent  to  take 
cliargf!  ofsteam-boilcus  ; and  he  did  not  think  a little 
higher  rate  of  pay  Avould  be  a very  heavy  tax  on  the 
owners  of  steam  macdiiuery.  In  Yokohama  andJeddo 
lie  had  seen  many  luiudrcds  of  men  who  applied  for 
situations;  but  really  steady,  competent,  sober  men  were 
in  a lamentable  minority. 

Mr.  F.  J.  Bramwell,  F.R.S.,  said  this  most  interest- 
ing ])apor  touched  on  so  many  subjects  that  it  was 
iinpos.''il)lc  to  discuss  it  as  a Avhole,  but  there  were 
one  or  tAvo  matters  alluded  to  which  had  come 
within  his  cognisance,  and  on  Avhich  he  might  say 
a Word  or  two.  He  liad  liad  a good  deal  to  do  with 
flour  mills,  and  Avith  the  introduction  of  the  blast 
and  exhaust  into  English  mills,  Avhich  the  late  Mr. 
Hankine  seemed  to  think  responsible  for  the  explosions 
from  flour  dust.  Now  ho  observed  that  both  the  great 
explosions  in  America  and  in  Glasgow  occurred  when 
they  AA'cro  grinding,  not  Avheat,  but  what  Avas  called  in 
America  and  in  England,  middlings,  and  in  Glasgow 
Ava.s  called  sharps.  That  meant  regrinding  a portion  of 
the  meal  which  had  been  taken  out  in  the  operation  of 


dressing,  and  had  to  be  further  ground  and  re-dressed. 
The  material  arising  from  this  re-grinding  would  be 
much  drier  than  if  it  were  the  product  of  the 
wheat  itself ; indeed,  in  the  United  Kingdom 
especially,  when  grin<iing  home-grown  wheat,  the 
difficulty  was,  not  to  prevent  the  exhaust  trunks  from 
being  too  dry,  but,  on  account  of  the  evolution  of 
moisture,  to  prevent  their  contents  fermenting  and  be- 
coming offensive.  In  the  United  States  there  was  a 
greater  chance  of  the  conditions  faA’ourable  to  an  explo- 
sion occurring,  both  because  the  wheat  was  drier,  and 
because  it  Avas  the  habit,  when  he  was  there  some 
years  ago,  to  run  the  mills  at  a much  greater  rate  than 
English  millers  could  afford  (afford  because  this  rate 
was  accompanied  by  a bad  yield),  and  the  heat  thus 
generated  would  be  much  higher  than  when  the 
grinding  Avas  carried  on  more  slowly.  It  would 
be  easily  understood  how,  when  there  were  circum- 
stances favouring  the  production  of  diy  dust, 
which  was  diffused  through  the  atmosphere,  it  was 
very  possible  for  an  explosion  to  occur.  The  great 
cause  of  gas  explosions  was,  no  doubt,  that  people 
Avould  go,  as  had  been  said,  to  look  for  an  escape  Avith  a 
lighted  candle,  which  they  generally  held  high  over 
their  heads  ; but  after  aU,  he  did  not  think  gas  had 
been  an  additional  source  of  danger.  It  was  true  that 
tallow  candles  and  whale  oil  did  not  explode,  but  many 
more  accidents  occurred  from  sparks  falling  from  an  un- 
snufled  candle,  from  candles  falling  out  of  candlesticks, 
from  lamps  upsetting,  and  things  of  that  kind,  than 
arose  from  gas,  the  flame  of  which  was  generally 
put  in  a position  where  it  could  do  no  harm.  With 
respect  to  explosions  of  gas  works  themselves,  there 
had  been  some  few  cases,  but  A^ery  few  ; and  he  did 
not  agree  that  the  presence  of  gas  works  in  centres 
of  population  was  a source  of  danger.  It  would 
be  found  that  the  explosion  of  gas-holders  had  not 
occurred  when  they  were  in  use,  but  when  they  were 
under  repair,  imperfectly  emptied,  and  the  air  was 
suffered  to  enter  them,  and  thus  an  explosive  mixture 
was  formed.  He  remembered  one  instance  at  Preston, 
where  a gas-holder  which  was  under  repair  had  not 
been  properly  emptied,  and  a red-hot  rivet  being  throAvn 
in,  the  mixture  exploded.  He  did  not  see  that  there  was 
the  slightest  chance  of  an  explosion  while  the  manufac- 
ture was  going  on  and  the  gas-holder  was  full.  At  the 
Gos well -street  station  of  th^e  Chartered  Company,  some 
lo  years  ago,  a girder  fell  upon  the  gas-holder  and 
broke  it,  and  a neighbouring  flame  set  fire  to  the 
gas,  and  the  whole  gas  in  the  holder  burned 
right  out  without  an  explosion ; it  was  simply  an 
enormous  gas  bonfire.  He  was  glad  to  find  there  was 
a steady  decrease  in  the  number  of  boiler  explosions, 
which  was  doubly  encouraging,  as  the  number  in  use 
must  be  largely  on  the  increase.  Reference  had  been 
made  to  the  frequency  of  explosions  in  iron  works,  and 
it  was  suggesteci  that  this  might  arise  from  the  boilers 
being  jarred  by  the  action  of  the  machinery.  He  very 
much  doubted  if  that  were  so,  and  such  a cause  was 
not  needed  to  account  for  the  frequency  of  explosions  in 
these  works,  as  there  were  other  reasons  which,  in  his 
judgment,  were  quite  sufficient.  In  iron  works  very 
often  the  waste  heat  from  as  many  as  four  furnaces  was 
directed  against  the  outer  shells  of  boilers  of  very  large 
diameter,  a construction  adopted  when  the  usual  pres- 
sure of  steam  was  about  5 or  6 lbs.  to  the  inch,  a con- 
struction that  had  been  continued  when  the  pressure 
had  risen  to  40  or  50  lbs.  The  furnaces  were  often, 
from  various  causes,  not  aU  workiug  at  the  same  time, 
so  that  sometimes  one  portion  of  the  boiler  was  heated, 
and  sometimes  another,  and  thus  it  was  exposed  to  a 
succession  of  injurious  strains  which  did  not  occur 
under  ordinary  circumstances  of  boiler  use.  If  the 
plates  were  not  of  the  most  ductile  description,  these 
strains  gradually  produced  cracks,  and  the  boiler  leaked  ; 
then  it  was  calked,  and  the  very  act  of  calking  tendeci 
to  its  destruction,  and,  finally,  it  exploded.  Then, 
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being-  situated  in  the  centre  of  three  or  four  furnaces, 
at  each  of  which  two  men  worked,  and,  generally  speak- 
ing, close  to  other  boilers  and  furnaces  of  similar  construc- 
tion, the  result  was  generally  very  destructive  ; bricks 
were  hurled  in  aU  directions,  and  much  damage  ensued. 
Of  late  years,  however,  the  matter  had  been  much  better 
imderstood  ; and  now  it  was  usual  for  the  heat  from 
one  furnace  only  to  operate  on  the  boiler,  and  the 
boiler,  instead  of  being  surrounded  by  brickwork,  was 
placed  overhead,  and  covered  with  a non-conducting 
material ; the  heat  drew  through  one  or  two  internal 
flues  only ; it  was  fairly  treated  as  regards  expansion  and 
contraction ; it  was  in  full  view  for  inspection,  and  even 
if  an  explosion  did  occur,  it  was  not  likely  to  do  so  much 
damage.  It  had  been  proposed,  as  a preventive  of  explo- 
sion, that  the  use  of  waste  heat  from  the  ftu-naces  should 
be  abandoned,  but  having  regard  to  the  frightful  com- 
petition there  was  by  Belgian  manufacturers,  which  re- 
sulted in  a great  many  of  the  wrought-iron  joists  used  in 
building  being  now  imported,  instead  of  being  made  in 
England,  it  would  be  impossible  for  English  manu- 
facturers to  hold  their  ground  at  all,  if  the  great 
economy  arising  from  the  utilisation  of  this  waste  heat 
were  thrown  away.  He  must  dissent  from  the  ap- 
l)roval  which  had  been  given  to  the  Board  of  Trade 
regulations  with  regard  to  steamboats,  which  he 
believed  had  done  a great  deal  of  harm.  "We  were 
rapidly  getting  into  the  condition  which  Mr.  Longridge 
had  pointed  out  would  be  the  result  of  the  introduction 
of  compulsory  inspection  generally.  If  the  Board  of 
Ti-ade  regulations  with  regard  to  marine  boilers  were 
applied  to  locomotives,  the  result  in  round  figures  would 
be  this,  that  the  pressure  used  in  locomotive  boilers, 
which  very  rarely  exploded,  would  have  to  be  reduced 
one-half,  and  the  result  would  be  an  enormous  increase 
in  the  consumption  of  coal.  He  would  here  repeat  what 
he  said  to  the  Boiler  Explosion  Committee  in  1871,  when 
an  attempt  was  made  to  introduce  legislation  whicli  would 
have  been  destructive  to  mechanical  improvement  in  this 
country.  He  then  referred  to  statistics  which  had  been 
quoted  to-night.  In  a paper  read  at  the  meeting  of  the 
Institution  of  Mechanical  Engineers  at  Nottingham  in 
1870,  it  was  stated  that  there  were  5o  explosions  per 
annum,  causing  80  deaths,  of  which,  on  the  average,  13|^ 
arose  from  the  negligence  of  the  attendant — which  no 
inspection  would  have  prevented — and  3^  from  kitchen 
boilers.  Thus  there  were  17  out  of  the  55  which  inspec- 
tion could  not  prevent,  leaving  38  which  might  have 
been  prevented  by  the  most  perfect  inspection.  It  also 
appeared  that  when  inspection  took  place,  one  boiler  in 
4,600  exploded  (now,  it  appeared  the  proportion  was  one 
in  16,000)  as  against  one  in  2,000  without  inspection,  so 
that  the  inspection  only  saved  55  per  cent.  It  therefore 
came  to  this,  that  inspection  as  then  practised  would 
only  have  saved  46  lives  out  of  80.  Taking  the 

number  of  boilers,  as  nearly  as  could  be  ascertained, 
at  110,000,  excluding  railways,  and  making  the  best 
average  possible  of  the  consumption  per  horse-power, 
it  appeared  that  if  anything  were  done  which  would 
increase  the  consumption  (or  would  prevent  a saving) 
of  lib.  of  coal  per  indicated  horse-power  per  hour,  it 
would  involve  the  consumption  of  four  million  tons  of  coal 
in  a year.  Now,  looking  at  the  returns  of  the  inspectors 
of  mines,  taking  one  year  vuth  another,  it  appeared 
there  were  ten  \uolent  deaths  for  every  million  tons  of 
coal  raised.  If,  therefore,  a measure  were  passed  which 
would  have  the  effect  of  stopping  the  improvement  of 
boilers,  and  lead  to  a want  of  economy  of  1 lb.  of  coal 
per  horse -power  per  hour,  you  might  save  46  lives  by 
boilers  not  exploding  ; but  you  would  not  only  bo 
wasting  coal,  but  would  be  wasting  40  lives  in  extract- 
ing it.  As  he  pointed  out  to  the  committee,  you  might 
buy  anything  too  dear,  even  human  life,  especially 
when  you  bought  it  with  other  human  life.  He  was 
glad  to  find  Mr.  Walford  came  to  the  conclusion 
that  obligatory  inspection  was  not  desirable,  and  Mr. 
Longridge  had  very  forcibly  pointed  cur  Sfiuo  oojecticn.s 


to  it.  However  unnecessary  the  orders  of  the  inspector, 
the  owner  would  be  practically  compelled  to  obey  them, 
and  having  done  so,  he  would  cease  to  be  responsible. 
He  might  give  an  instance  of  how  this  would  work 
Many  present  were  acquainted  with  the  system  of  heat- 
ing by  hot  water  carried  out  by  Mr.  Perkins.  Many 
years  ago  Mr.  Perkins’s  father  employed  that  mode  for 
heating  boilers ; he  applied  the  fire  to  hot-water  pipes, 
which  circulated  within  the  boiler,  and  the  boiler  itself 
never  saw  the  fire  at  all.  A boiler  thus  constructed  had 
been  working  28  or  38  years  (he  forgot  which)  at  the 
warehouse  of  a well-known  furniture  manufacturer  in 
Tottenham-court-road.  He  had  his  boiler  inspected  by 
some  boiler  insurance  company,  and  the  oi’der  was  given 
that  the  boiler  ought  to  be  discontinued,  because  it  was 
so  many  years  old.  The  question  was  put,  ‘ ‘ What  is  the 
matter  with  it  ? ” and  they  could  not  find  anything  the 
matter  with  it,  but  still,  it  was  so  many  years  old.  The 
owner  felt  compelled  to  have  it  replaced  by  a new  one. 
He  applied  to  Mr.  Perkins  for  a new  one  of  the  same  kind, 
■when  Mr.  Perkins  said  there  was  no  need  to  replace  it, 
as  there  was  nothing  the  matter  with  it ; and,  at  any 
rate,  before  it  was  taken  out,  he  should  like  to  see  if  he 
coidd  burst  it.  Accordingly,  he  (Mr.  Bramwell)  and 
several  others  went  to  see  this  boiler  burst.  It  ordinarily 
worked  at  a pi’essure  of  about  50  lbs.,  and  the  pressure 
was  got  up  to  200  lbs.,  when  it  leaked  so  much  at  all  the 
seams,  that  it  was  impossible  to  get  the  pressure  any 
higher.  Yet  this  boiler  had  to  be  replaced  on  account 
of  its  age,  when  it  was  being  safely  worked  at  a 
pressure  of  one -fourth  of  that  at  which  it  leaked  like  a 
sieve,  so  that  it  would  have  been  impossible  to  ex- 
plode it.  Another  point  which  he  brought  before  the 
committee,  in  connection  with  the  economy  of  fuel, 
was  this.  In  non-condensing  engines  especially,  it 

was  usual  to  turn  the  waste  steam  into  the  feed 
water  so  as  to  heat  it,  and  thereby  economise  fuel,  and 
this  was  very  commonly  done  by  simply  blowing  the 
waste  steam  into  the  water.  This  was  forbidden  by  the 
engineer  to  a boiler  insurance  company,  who  said  that 
it  was  liable  to  introduce  grease  into  the  water,  and  that 
this  would  act  injuriously  on  the  boiler.  He  pointed  out 
to  the  committee  of  1871  that  if  there  were  compulsory 
inspection,  the  great  object  of  an  inspector  would  be  to 
say  that  there  were  no  explosions  in  his  district,  and  he 
would  give  orders  which  would  ensure  that  result.  Now 
the  great  bulk  of  the  small  engines  in  use  throughout 
the  country  were  of  a very  wasteful  kind,  being  non- 
condensing engines,  working  at  a comparatively  low 
pressure,  usually  about  30  lbs.  to  35  lbs.  pressure  above 
the  atmosphere,  a pressure  which,  being  reduced  by  the 
thi’ottle  valve,  would  not  show  more  than  about  14  lbs. 
in  the  cylinder.  Now  the  inspector  going  into  a factory 
where  35  lbs.  of  steam  was  being  used,  would  be  very 
likely  to  say,  I will  allow  you  to  use  the  boiler,  if  you  reduce 
the  pressure  10  lbs.,  which  the  owner  would  probably 
agree  to,  rather  than  go  to  the  expense  of  a new  boiler, 
and  the  result  would  be  the  consumption  of  so  many 
tons  extra  of  coal  per  year.  He  had  been  very  much 
pleased  with  the  lucid  statement  of  Mr.  Longridge, 
whose  prejudices  certainly,  if  he  had  any,  must  have 
been  in  favour  of  inspection.  No  doubt  it  was  very 
undesirable  that  anybody  shordd  be  killed  by  avoidable 
accidents ; and  when  explosions  did  occur,  they  were 
very  startling  and  horrible  ; but  before  doing  anything 
which  would  interfere  with  the  progress  of  engineering 
improvement,  on  which  the  prosperity  of  the  country 
depended,  it  would  be  well  to  stop  the  unneeessary  loss 
of  life  in  other  directions.  At  the  present  time,  the 
deaths  from  street  acjidents  in  London  alone  were  from 
five  to  seven  a week,  or  three  or  four  times  the  number 
which  were  caused  by  boiler  explosions  throughout  the 
whole  country,  and  he  thought  attention  should  be  given 
to  such  matters  as  these  before  anything  was  done  which 
would  interfere  with  mechanical  improvements  or  with 
economy  in  fuel. 

Xt.  0 Delia/;  sugge.^ted  that  if  a system  of  insuring 
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domestic  boilers  were  instituted,  many  persons  would 
take  advantage  of  it,  for  many  persons  to  whom  he  had 
spoken  on  the  subject  had  expressed  their  desire  to  have 
theii'  boilers  inspected.  He  found  that  in  many  cases 
they  had  been  in  use  for  many  years  without  being 
inspected.  Ho  often  found,  especially  in  country  boilers, 
that  the  persons  in  charge  of  steam  - boilers  were 
lamentably  ignorant  and  incompetent.  One  of  the  most 
imjiortant  things  to  be  looked  to  was  to  get  a better 
class  of  men  to  attend  to  boilers. 

The  Chairman  said  there  was  so  much  matter  in  the 
paper  that  it  was  very  difficult  to  deal  with  it  except  in 
the  way  of  general  approval,  and  some  points  on  which 
he  should  have  Hked  to  touch,  he  hardly  felt  free  to 
deal  with.  The  question  of  accidents  in  mines  was 
now  in  the  hands  of  a Royal  Commission,  of  which 
he  was  a member,  which  was  carefully  investigating  the 
subject,  and  he  hoped  some  fruitful  results  might  ensue. 
He  might  point  out,  however,  that  the  accidents  in  coal 
mines  due  to  explosions,  formidable  as  they  were,  bore 
but  a small  proportion  to  the  accidents  due  to  other 
causes,  by  which  one  or  two  lives  only  at  a time  were 
sacrificed.  It  would  be  a mistake  to  introduce  anything 
like  over-legislation  in  connection  with  any  branch  of  the 
subject;  and  it  should  be  borne  in  mind,  as  Mr.  Bramwell 
had  justly  observed,  that  there  were  other  important 
sources  of  casualties  which  equally  required  to  be  dealt 
with.  Many  accidents  ascribed  to  explosions  were  not 
due  to  explosions  at  all,  especially  those  in  connection 
with  petroleum.  As  had  been  said,  explosions  did  occa- 
sionally occur  in  manufactories  or  stores  of  petroleum, 
but  the  accidents  with  petroleum  were  generally  dire  to 
spilling,  or  overturning  of  lamps,  not  to  an  explosion  in 
the  lamps  themselves.  Again,  in  the  case  of  chemical 
explosions,  which  embraced  a large  variety  of  accidents, 
many  would  hardly  come  properly  under  the  descrip- 
tion frequently  given  of  them.  In  some  instances  they 
might  be  due  to  spontaneous  action  occurring  amongst 
substances  mingled  or  brought  together,  or  they  might 
be  due  to  the  secondary  action  of  fire,  which  caused  an 
explosion.  In  the  case  of  the  Grateshead  explosion, 
although  it  was  chiefly  attributed  to  the  action  of  steam, 
there  were  all  the  elements  of  a gigantic  explosion  of 
giiiipowder  present.  There  was  an  enormous  store  of 
nitrate  of  soda,  which  was  only  another  name  for  salt- 
petre, besides  large  stores  of  sulphur,  and  of  charcoal  or 
carbonaceous  matter,  and  although  the  explosion  might 
be  duo  to  large  volumes  of  water  meeting  with  highly 
hoat(!(l  matter,  yet  those  materials  meeting  in  a highly 
heated  state  might  develop  suddenly  large  volumes  of 
gas  under  high  pressure,  and  thus  contribute  to  the 
violent  ex])lo.>sivc  effects  produced.  With  regard  to 
explosions  due  to  dust,  on  which  Mr.  Bramwell  had 
given  interesting  infoi'mation,  he  had  lately  had 
(Hicasion  to  look  into  this  subject,  and  regretted 
that  time  and  other  circumstances  did  not  admit 
of  liis  giving  the  results  of  numerous  experi- 
ments he  liad  made  in  connection  with  the  in- 
fluence; of  dust  ou  ex])losions  in  coal  mines  ; but  there 
w.'is  no  doubt  it  ivas  much  greater  than  they  had  been 
diib])0.sed  at  onC'  time  to  believe  ; and  that  serious  and 
feartul  as  ivasthe  effect  of  fire-damp,  in  many  instances 
(voal-dust  itw'lf  played  a part  quite  as  serious,  if  not 
moi'o  MO.  He  concluded  by  proposing  a vote  of  thanks 
to  Mr.  Walford. 

'Ilie  vote' of  thanks  having  been  carried  unanimously, 

Mr.  Walford  briefly  acknowledged  the  compliment, 
and  said  he  trusted  that  the  subject  would,  from  time 
to  time,  ree;eivc  that  attention  and  elucidation  which  it 
(icsorved  on  the  score  of  humanity.  He  thought  there 
was  a real  reason  why  marine  boilers  should  be  placed 
Timlcr  more  stnngent  regulations  than  land  boilers  ; as 
a ship  at  si'a.,  in  the  event  of  a boiler  ixiViosion,  pre- 
s'  liteil  a ease  of  real  disaster. 


MISCELLANEOUS. 


SANITATION  AT  THE  GOVERNMENT  OFFICES. 

Mr.  Gorst  asked  in  the  House  of  Commons,  on  Mon- 
day, 21st  inst.,  for  information  respecting  the  sanitary 
alterations  about  to  be  made  in  the  public  offices.  In  ' 
reply  I 

Lord  F.  Cavendish  said  that  nothing  was  so  difficult  [ 
as  to  say  how  much  works  of  this  nature  would  cost.  The  i 
War-office  was  in  a satisfactory  condition,  but  it  was 
almost  the  only  public  office  that  was  so. 

Sir  R.  Cross  said  that  he  had  found  when  he  was  at 
the  Home-office  that  he  suffered  much  from  severe 
headaches.  The  clerks  refused  to  go  to  the  new  offices 
on  account  of  their  unsatisfactory  condition,  and  he 
himself  had  almost  resolved  to  take  lodgings  in  the 
neighbourhood  and  charge  the  Tx’easury  with  the  cost. 
They  could  find  no  plan  of  the  drains,  and  ten  holes 
were  made  in  Whitehall-place  before  the  j unction  with 
the  main  drains  could  be  found,  and  then  there  was 
discovered  2 ft.  of  sewage  matter.  It  was  a matter  that 
must  be  thoroughly  investigated,  and  remedied  at  all 
hazards  and  all  costs.  Unfortunately,  it  was  impos- 
sible to  say  what  the  cost  would  be. 

Lord  John  Manners  said  that  it  was  absolutely  neces- 
sary that  these  sanitary  improvements  should  be  carried 
out  without  delay.  When  the  new  great  public  buildings 
were  undertaken,  the  highest  engineering  skill  should  be 
employed  to  insure  that  the  sanitary  arrangements  were 
jxroperly  carried  out. 

Lord  F.  Cavendish  said  that,  with  the  exception  of 
the  War-office,  nearly  all  the  public  offices,  like  too  many 
of  the  other  houses  in  the  neighbourhood  of  Whitehall, 
were  in  an  unsatisfactory  condition.  They,  therefore, 
proposed  a substantial  vote,  and  intended  to  begin  with 
the  wor.st  of  those  offices,  the  Home -office.  The  whole 
system  of  drainage  was  bad,  but  the  fault  did  uot  lie 
with  the  architects.  He  might  mention  that  the  Board 
of  Works  had  laid  down  certain  simple  regulations  to 
prevent  the  recurrence  of  the  evil. 


COPYRIGHT. 

The  Committee  of  the  Jurisprudence  Department  of 
the  Social  Science  Association  have  been  engaged  in  the 
preparation  of  a series  of  twenty-one  heads,  in  which 
they  deal  with  the  whole  question  of  copyright.  The 
following  is  an  abstract  of  the  heads  which  it  is  pro- 
posed to  incorporate  in  a BUI  hereafter  to  be  brought 
before  Parliament : — 

1.  That  registration  of  copyi’ight  in  works  of  all 
classes  published  in  the  United  Kingdom,  and  in 
dramatic  or  musical  works  first  performed  in  the  United 
Kingdom  though  not  published  (but  not  in  paintings, 
drawings,  or  sculpture,  since  there  is  nothing  in  them, 
analagous  to  publication) , should  be  compulsory. 

2.  That  if  owners  of  copyrights  in  paintings,  draw- 
ings, or  sculpture,  should  desire  to  register  their  copy- 
rights, for  the  purpose  of  evidencing  their  title  or 
otherwise,  they  shoidd  have  power  to  do  so. 

3.  That  it  is  desirable  that  registration  should  bo 
effected  at  a Government  office,  to  be  established  and 
maintained  for  that  purpose. 

4.  That  in  the  case  of  books,  photographs,  engravings, 
prints,  or  similar  works,  copyright  should  mean  the 
exclusive  right  of  multiplying  copies  of  the  work  pro- 
tected. 

5.  That  the  term  of  copyright  should  be  fifty  years 
from  the  date  of  registration. 

6.  That  in  the  case  of  paintings,  drawings,  or  sculp- 
ture, copyright  should  mean  the  exclusive  right  of  multi- 
plying copies  <-i’  the  design  of  the  work  protected. 

7.  Thai  in  rhi;  case  of  painting.s,  drawings,  or  sculp- 
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tnre,  the  teim  of  copyright  should  be  the  life  of  the 
artist  aud  thirty  years  after  his  death, 

8.  That  on  the  sale  of  a painting,  drawing,  or  piece 
of  sculpture,  or  when  such  work  is  executed  on  com- 
mission, the  copyright  in  it  should  remain  with  the 
artist  in  the  absence  of  a written  agreement  to  the  con- 
trary. That  the  purchaser  or  other  owner  of  a paint- 
ing or  drawing  should  be  protected  asrainst  replicas. 

9.  That  the  present  law  by  which,  in  the  case  of 
articles  in  magazines,  reviews,  or  other  collective 
works  except  encyclopoedias,  written  and  paid  for  on 
the  terms  that  the  copyright  shall  belong  to  the  pro- 
prietor of  the  collective  work,  a right  of  separate 
publication  reverts  to  the  author  after  twenty-eight 
years,  should  be  modified,  three  years  being  substituted 
for  twenty-eight. 

10.  That  the  present  law  as  to  presentation  of  books 
to  the  British  Museum  and  other  libraries  should 
remain  unaltered. 

11.  That  in  the  case  of  British  subjects  copyright 
under  this  Act  to  be  passed  should  extend  to  aU  the 
British  dominions. 

12.  Tliat  aliens,  wherever  resident,  should  be  entitled 
to  copyright  in  paintings,  drawings,  and  sculpture,  if 
they  bring  their  works  into  the  British  dominions  in 
order  to  retain  or  sell  them  there ; and  to  copyright  in 
works  of  all  other  classes. 

13.  That  a British  author,  who  first  publishes  his 
work  out  of  the  Britisli  dominions,  or  whose  play  or 
musical  composition  is  first  performed  out  of  those 
dominions,  should  not  be  prevented  thereby  from 
obtaining  copyright  in  those  dominions  by  .subsequent 
publication  or  performance  therein. 

Headings  14,  15,  relate  to  the  power  of  search  which 
it  is  proposed  to  confer ; 16,  17,  to  the  colonial  question, 
and  18,  19,  20,  21,  to  copyright  in  foreign  books  and 
plays. 

The  subject  of  artistic  copyright  is  one  in  which  the 
Society  of  Arts  has  long  been  interested.  In  1858,  a 
committee  was  appointed  by  the  Society,  with  the  late 
Sir  Charles  Eastlake,  President  of  the  Royal  Academy, 
as  chairman,  to  con.sider  the  subject,  and  the  ultimate 
result  of  their  labours  was  “ an  Act  for  amending  the 
law  relating  to  Copyright  in  works  of  the  Fine  Art.s, 
and  for  repressing  fraud  in  the  production  and  sale  of 
such  works,”  which  was  pas.sed  in  1862. 

An  abstract  of  Lord  John  Manners’  Copyright  Bill, 
1879,  is  printed  in  the  Journal,  vol.  27,  p.  879. 


NOTES  ON  BOOKS. 


Horticultural  Buildings : their  construction,  heating, 
interior  fittings,  &:c.,  with  remarks  on  some  of  the 
principles  involved,  and  their  application.  By  F. 
A.  Fawkes.  London  : B.  T.  Batsford. 

The  author  points  out  that  while  much  is  written 
upon  plants,  flowers,  and  fruits,  it  is  somewhat  difticult 
to  obtain  information  respecting  the  proper  construc- 
tion and  arrangements  of  buildings  required  for  the  cul- 
tivation of  those  plants,  flowers,  and  fruits.  He,  there- 
fore, set  himself  to  produce  a volume  in  which  an 
architect  could  find  just  those  constructional  and 
mechanical  points  which  are  required  by  the  horticul- 
turist, and  in  which  a gardener  could  find  details 
beyond  his  province  with  which  he  .should  be  ac- 
quainted. The  various  que.stions  relating  to  gi’owing- 
houses,  show-hoiLses,  garden-frames,  subsidiary  build- 
ings, and  the  materials  u.sed  in  them,  besides  the 
apparatus  used  for  heating,  ventilation,  and  water 
supply  are  all  dealt  with  in  tliis  volume,  which  contains 
numerous  illustrations. 


The  Fields  of  Great  Britain : a Text- Book  of  Agricul- 
ture, adapted  to  the  syllabus  of  the  Science  and  Art 


Department,  South  Kensington.  By  Hugh  Clements, 
with  an  introduction  by  H.  Kains- Jackson.  London: 
Crosby  Lockwood  & Co.,  1881. 

This  little  book  is  a reprint  of  a series  of  articles  con- 
tributed to  the  Farmer,  and  is  intended  by  the  author  to 
form  a text -book  for  the  use  of  teachers  and  students  of 
agricultural  classes  connected  with  the  Science  and  Art 
Department,  the  elementary  and  advanced  stages  being 
dealt  with  as  a whole.  The  chief  subjects  treated  of  in 
the  different  chapters  are,  soils,  irrigation  and  drainage, 
farm  buildings  and  implements,  crops,  constituents  of 
food,  stock,  &c. 


Andrea  Sansovino  und  seine  Schule.  Fiir  Kiinstler 
und  Kunstfreunde,  von  Dr.  Paul  Schonfeld.  Stutt- 
gart ; verlag  der  J.  B.  Metzler’schen  Buchhandlung, 
1881. 

Dr.  Schonfeld  has  here  given  a study  of  the  works  of 
Andi’ea  Sansovino,  the  great  sculptor  and  ai-chitect  of 
the  Italian  Renaissance,  and  of  those  of  the  school 
which  he  formed  around  him,  including  Jacopo  San- 
.soviuo,  Alfonso  Lombardo,  Niccolo  de’  Poricoli, 
Francesco  da  Sangallo,  Lionardo  del  Tasso,  and  other 
famous  sculptors.  In  illu.stration  of  the  essay  there 
are  added  thirty  permanent  photographic  plates  of  the 
chief  works  of  these  artists. 


GENERAL  NOTES. 


Gas-lighted  Buoys. — Compressed  gas  for  the  illumi- 
nation of  buoys,  according  to  the  Times,  is  gradually  coming 
into  u.se.  Ordinary  coal-gas  is  not  employed,  but  an  oil-gas, 
manufactured  upon  Pintscli’s  system,  which  has  been  adopted 
by  several  railway  companies  for  carriage  lighting.  The  gas 
is  produced  by  distilling  the  refuse  of  shale  oil,  the  gaseous 
products  being  stored  and  used  under  pressure.  The  buoy  is 
made  of  wrought  iron,  and  is  itself  the  receiver  of  the  com- 
pressed gas  for  use.  A lamp  is  mounted  on  the  top,  which 
will  burn  for  six,  nine,  or  twelve  weeks  with  one  filling, 
ac('()nling  to  the  capacity  of  the  buoy.  The  Trinity  House 
has  liad  two  of  these  buoys  under  trial,  their  performances 
having  been  reported  on  as  satisfactory.  One  of  these  buoy.s 
was  placed  on  the  East  Gaze  station,  about  one  and  three- 
(piarter  miles  from  the  IMouse  lightship,  on  the  1 8th  of  last 
April,  and  remained  at  its  station  until  the  28th  of  January, 

' when  it  was  run  into  and  damaged  by  a pas.sing  vessel.  The 
I Trinity  lIou.se  officials  report  that,  during  the  period  named, 
i tlie  light  was  burning  without  intermission,  although  it  is 
statfd  by  the  officer  in  charge  of  tlie  Mouse  light- vessel  that, 
in  bad  w'cather,  the  buoy  w'as  at  times  hidden  from  view  by 
the  spray.  The  Clyde  Lighthouse  Trustees  have  also  taken 
the  matter  ujj,  and  are  building  gasworks  at  Port  Glasgow, 
on  Pint.sch’s  sy.stem,  for  the  .service  of  gas-lighted  buoys  on. 
the  Clyde.  One  of  these  buoys  has  been  burning  on  the 
Ros('neath  Patch  for  some  time  past,  being  supplied  with  ga,s 
from  London,  and  a second  is  about  to  be  delivered  by 
Pintsr.h’s  Lighting  Conq)any  for  use  on  the  Clyde.  Another 
of  these  buoys  is  about  to  be  despatched  by  the  company  to 
1‘ort  Said  for  use  on  the  Suez  Canal.  It  is  seven  feet  in 
diameter,  and  will  contain  a sufficient  supply  of  gas  imder 
pressure  to  give  a light  day  and  night  for  six  weeks.  The 
light  burnt  will  be  a red  one,  and  the  gas  will  be  stored  at  a 
pressure  of  seven  atmospheres,  or  1 05  lbs.  per  square  inch. 
The  estimated  cost  of  the  gas  is  only  21d.  for  twenty-four 
hours’  consumption.  The  process  of  filling  the.se  buoys  can 
be  carried  out  in  a few  minutes.  The  reservoir  of  gas  imdei* 
pressure  is  floated  alongside  them  in  a tender,  and  the  gas  is 
passed  from  the  rescrv<ur  into  the  buoy  by  means  of  a flexible 
tube. 


Beauijoxt  Compeessed  Air-Engine.  — It  .should 
liavc  been  stated  that  the  blocks  of  the  illustrations  of 
the  “ Beaumont  Compres.sed  Air-Engine,”  and  the 
“ Experimental  Engine,”  in  the  last  number  of  the 
Journal  (p.  386),  were  Idndly  lent  by  the  proprietors  of 
the  ncvv.spapcr. 
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MEETINGS  OF  THE  SOCIETY. 


Lectuee  II. — April  11. 


Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock: — 

IVlAEcn  30. — “Recent  Advances  in  Electric  Light - 
ing.”  By  W.  H.  Peeece.,  M.Inst.C.E.  C.  W.  Siemens, 
LL.D.,  F.R.S.,  vill  preside. 

April  6. — “ The  Liscrimination  and  Artistic  Lse  of 
Precious  Stones.”  By  Professor  A.  H.  Church,  F.C.S. 
Sir  Philip  Cunlifpe-Owex,  K.C.M.G-.,  C.B.,  C.I.E.. 
v.’ill  pi-eside. 

April  27. — “ Five  Years’  Experience  of  the  Working 
of  the  Trade  Marks’  Registration  Acts.”  By  Edmund 
Johnson. 

May  4. — “Buying  and  Selling;  its  Nature  audits 
Tools.”  By  Professor  Bonamy  Price,  M.A.  Lord 
Alfred  S.  Churchill  will  preside. 

Dates  not  yet  fixed  : — 

* ‘ The  Manufacture  of  Glass  for  Decorative  P urposes.  ’ ’ 
Ey  H.  J.  Powell  (Whitefriars  Glass  Works). 

“ The  Electrical  Railway,  and  the  Transmission  of 
Power  by  Electricity.”  By  Alexander  Siemens. 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

April  o. — “ Canada;  the  Old  Colony  and  the  New 
Dominion.”  By  E.  Hepple  Hall.  John  Rae,  M.D., 
F.R.S.,  will  preside. 

May  10. — “Trade  Relations  between  Great  Britain 
and  her  Dependencies.”  By  William  Westgaeth. 

Applied  Cdemistry  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock: — 

May  12. — “ Recent  Progress  in  the  Manufacture  and 
Appheations  of  Steel.”  By  Professor  A.  K.  Hunting- 
ton. 

May  2G. — “Telegraphic  Photography.”  By  Shel- 
FORD  Bidw'ell,  Prof.  W.  G.  Adams,  F.R.S.,  Avill 
preside. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock: — 

March  25. — “The  Tenure  and  Cultivation  of  Land 
in  India.”  By  Sir  George  Campbell,  K.C.S.I.,  M.P. 
Andrew  Cassels,  Member  of  Council,  will  preside. 

!May  13.  — “Burmah.”  By  General  Sir  Arthur 

PiiAYRE,  G.C.M.G.,  K.C.S.I.,  C.B. 

hlcmhers  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantor  Lectures. 

Monday  evenings,  at  eight  o’clock : — 

The  Third  Course  is  on  “ The  Scientific  Prin- 
ciples involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Adams,  F.R.S.  Four  Lectiu-es. 

Lecture  IV. — March  28. 

Subdivisions  of  the  electric  current.  Incandescent 
l*ini]).s.  Lmninous  effects  of  electric  currents  in  a 
vacuum,  and  in  various  gases. 

Tlie  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
making,” by  Alan  S.  Cole.  Four  Lectures. 

Si/llabus  of  ike  Course. 

Lecture  I.  — April  4. 

Introduction.  I'airly  forms  of  twisted,  plaited,  and 
looj)cd  tlireads.  Ornamental  borders  of  Assyrian, 
Orcek,  Koman,  and  other  costumes.  Sumptuary  laws. 
Venetian  books  of  patterns  for  embroidery  and  lace. 
Flandcr.s  a centre  of  linen  trade  of  Europe.  Spanish 
and  French  importatit)ns  of  early  lace.  Effect  of  pro- 
duction of  machine-made  lace  xipon  production  of  hand- 
made ince. 


Needlework  upon  a material.  Needlework  upon  sepa- 
rate threads.  Venetian  needle-point  lace.  Nee^e- 
point  and  tape  lace.  French  needle-point  lace -making 
centres.  English  and  Flemish  needle-point  lace. 

Lecture  III. — May  2. 

Fringes.  Twisted  thread -Avork  in  England  in  the 
15th  century.  Early  designs  for  plaited  and  tAAUsted 
threads.  Italian,  Flemish,  French,  and  English  pillow 
lace.  Laces  of  primitive  design. 

Lecture  IV. — May  0. 

Resume  as  to  styles  of  design  in  hand-made  lace. 
Traditional  patterns.  Sketch  of  the  doA^elopment  of 
inventions  for  knitting  and  weaA’ing  threads  to  imitate 
lace.  Differences  between  machines  and  hand-made 
laces.  Modern  hand-made  laces  at  Burano,  Bruges, 
Honiton,  &c. 

This  course  Avill  be  illustrated  by  specimens  of  lace. 
Diagrams  and  photographs  enlarged  Avill  be  shoAvn  by 
means  of  the  lantern  and  oxyhydi'ogen  light. 

The  Fifth  Course  wiU  be  on  “ Colour  Blindness 
and  its  Infiuence  upon  Various  Industries,”  by 
R.  Brudenell  Carter,  F.  H.C.S.  Three  Lectures. 

May  16,  23,  30. 


MEETINGS  FOR  THE  ENSUING  WEEK. 


Mondaa',  March  28th. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8p.m.  (Cantor  Lecture.)  l*rofessor  W. 
G.  Adams,  “ The  Scientific  Principles  Involved  in 
Electric  Lighting.”  (Lectm’e  IV.) 

Royal  Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8^  p.m.  Mr.  J.  B.  SLnehin,  “Eastern 
EoliA'ia  and  the  Gran  Chaco.” 

British  Ai’chitects,  9,  Conduit-street,  W.,  8 p.m.  Mr. 

J.  J.  Stevenson,  “ Historical  Documents.” 

Institute  of  Actuaries,  The  Guadrangle,  King’s  College, 
W.C.,  7 p.m.  Mr.  Cornelius  'Walford,  “The  Position 
of  the  Insurance  Pi'ess  in  Relation  to  insurance  Offices 
and  Insurance  Interests.’’ 

Medical,  11,  Chandos-street,  W.,  p.m. 

Tuesday,  March  29th.... Royal  Institution,  Albemarle-street,^., 
3p.m.  lYof.  E.  A.  Schiifer,  “ The  Blood.”  (Lecture  XI  ) 
Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Discussion  on  Mr.  DaAid  Phillip.s’s  Paper 
“ The  Comparative  Endurance  of  Iron  and  Mild  Steel 
when  exposed  to  Corroswe  Influences.” 

Royal  Colonial,  Grosvenor  Gallery  Librarj",  136,  New 
Bond-street,  W.,8p.m.  Discussion  on  Mr.  Toitcus’s 
Paper  on  “ Imperial  and  Colonial  PaiTnership  in 
Emigration,”  will  be  resmned. 

Wednesdaa',  March  30th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  W.  H.  Preece,  “Recent 
Advances  in  Electric  Lighting.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  2 p.m. 

Exhibition  of  Spring  Flowers. 

Cliemical,  Burlington-house,  W.,  8p.m.  Annual  Meeting. 
Royal  College  of  Phj^sicians,  PaU-maU  East,  5 p.m. 
(CYoonian  Lectures.)  Dr.  Moxon,  “Influence  of  the 
Circulation  upon  the  Nervous  System.”  (Lecture  ITT.) 

Thursday,  March  31st. ..Royal,  Burlington-house,  W.,  4^-  p.m. 
Antiquaries,  Burlington-house,  W.,  8g  iJ.m. 

Royal  Institution,  Albemarie-street,  W.,  3p.m.  Mr.  H.  H. 
Statham,  “ Ornament  Historiea,Uy  and  Critically  Con- 
sidered.” (Lectm-e  III.) 

CiAffi  and  Mechanical  Engineers,  7,  Westminster-chambers, 
S.W.,  7 p.m.  Mr.  G.  J.  Child,  “Lifts  for  Warehouses, 
&c.” 


Eridaa',  April  1st... Royal  College  of  Physicians,  Pall-mall  East, 
S.W.,  5 p.m.  (Lumleian  Lectures.)  Dr.  Southey, 
“ Bright’s  Disease.”  (Lecture  I. ) 

Royal  United  Ser\dce  Institution,  Whitehall-yard,  3 p.m. 
Captain  Walter  H.  James,  “On  the  Best  Means  of 
Adapting  the  Existing  Militaiy  Forces  to  the  Require- 
ments of  the  Empire.” 

Royal  Institution,  Albemarle- street,  W.,  8 p.m.  Weekly 
Meeting.  9 p.m..  Sir  Henry  S.  Maine,  “ The  King,  in 
his  Relation  to  Early  Civil  Ju.stice.” 

Geologists’  Association,  University  College,  W.C. , 8 p.m. 

Saturday,  Arrau  2nd  ...  Ladies’  Sanitary  Association  (at  the 
House  of  the  Society  of  Arts),  5g  p.m.  Dr.  B.  W. 
Richardson,  “ Domestic  Sanitation  or  Health  at  Home.” 
(Lecture  VII.) 

Royal  Institution,  Albemarie-street,  W.,  3 p.m.  Rev.  H. 

11.  Haweis,  “ American  Humorists.”  (Lecture  III.) 
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Ali  communications  for  the  Society  should  be  addressed  to  the  Secretary 
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NOTICES. 


CANTOR  LECTURES. 

The  fourth  and  concluding  lecture  of  the  third 
course  was  delivered  on  Monday,  28th  of  March, 
by  Professor  W.  G.  Adams,  F.R.S.,  on  “ The 
Scientific  Principles  involved  in  Electric  Light- 
ing.” The  special  subjects  treated  of  in  this 
lecture  were  the  subdivisions  of  the  electric  current, 
incandescent  lamps,  &c.  The  Joel,  Werdermann, 
and  Swan  lamps,  which  were  lent  by  the  inventors, 
were  exhibited  in  action.  The  Swan  lamps  were 
supplied  by  a Biirgin  machine,  lent  by  Mr.  Cromp- 
ton. A Gramme  machine  was  also  lent  by  the 
British  Electric  Company.  The  motive  power,  as 
at  the  last  lecture,  was  provided  by  a Robey  engine. 

A vote  of  thanks  to  the  lecturer  was  proposed 
by  the  Chairman  (Mr.  F.  J.  Bramwell,  F.R.S.), 
^and  carried  unanimously. 


ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  for  1881,  early  in  May  next. 
This  medal  was  struck  to  reward  “distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  awarded  as  follows  : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  F.R.S.,  “for 
his  great  service  to  Arts,  Manufactures,  and  Com- 
merce, in  the  creation  of  the  penny  postage,  and  for 
his  other  reforms  in  the  postal  system  of  this  country, 
the  benefits  of  which  have,  however,  not  been  confined 
to  this  country,  but  have  extended  over  the  civilised 
world.” 

^ In  1865,  to  his  Imperial  Majesty,  Napoleon  III.,  “ for 
di.stinguished  merit  in  promoting,  in  many  ways,  by  his 
personal  exertions,  the  international  progress  of  Arts, 
Manufactures,  and  Commerce,  the  proofs  of  which  are 
afforded  by  his  j udicious  patronage  of  Art,  his  enlight- 
•ened  commercial  policy,  and  especially,  by  the  abohtion 
•of  passports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
■“  discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and 
Commerce.” 

In  1867,  to  Mr.  (afterwards  Sir)  W.  Fothergill  Cooke 
and  Professor  (afterwards  Sir)  Charles  "^eatstone, 
F.R.S.,  “ in  recognition  of  their  joint  labours  in  estab- 
lishing the  first  electric  telegraph.” 


In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.R.S., 
LL.D.,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brought  to  a 
state  of  perfection  hitherto  unapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.” 
In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  For.  Memb.  R.S.,  Chevalier  of  the 
Legion  of  Honour,  &c.,  “ for  his  numerous  valuable  re- 
searches and  writings,  wnich  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
agriculture,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  and  Commerce.” 

In  1870,  to  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  (now  Sir)  Henry  Cole,  C.B.,  “for his 
important  services  in  promoting  Arts,  Manufactures, 
and  Commerce,  especially  in  aiding  the  establishment 
and  development  of  International  Exhibitions,  the  de- 
velopment of  Science  and  Art,  and  the  South  Kensing- 
ton Museum.” 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.R.S., 
“for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the  manu- 
facture of  steel.” 

In  1873,  to  Michel  Eugene  Chevreul,  For.  Memb.  R.S., 
“ for  his  chemical  researches,  especially  in  reference  to 
saponification,  dyeing,  agriculture,  and  natural  history, 
which  for  more  than  half  a century  have  exercised  a 
wide  influence  on  the  industrial  arts  of  the  world.” 

In  1874,  to  C.  W.  Siemens,  D.C.L.,  F.R.S.,  “for 
his  researches  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ; and  for  his  improvement  in  the  manufacture 
of  iron  ; and  generally  for  the  services  rendered  by  him 
in  connection  with  economisation  of  fuel  in  its  various 
applications  to  the  Manufactures  and  the  Arts.” 

In  1875,  to  Michel  Chevalier,  “ the  distinguished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Ar-ts,  Manufactures,  and 
Commerce.” 

In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S., 
Astronomer  Royal,  “for  eminent  services  rendered  to 
Commerce  by  his  researches  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improvements  in  the  applica- 
tion of  the  mariner’s  compass  to  the  navigation  of  iron 
ships.” 

In  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  R.S., 
member  of  the  Institute  of  France,  ‘ ‘ the  distinguished 
chemist,  whose  researches  have  exercised  a very  material 
influence  on  the  advancement  of  the  Industrial  Arts.” 
In  1878,  to  Sir  Wm.  G.  Armstrong,  C.B.,  D.C.L., 
F.R.S.,  “ because  of  his  distinction  as  an  engineer  and 
as  a scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — hydraulically — due  to  his 
constant  efforts,  extending  over  many  years,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  beneficially  substituted  for  most 
laborious  and  injurious  manual  labour.” 

In  1879,  to  Sir  William  Thomson,  LL.D.,  D.C.L., 
F.R.S.,  “ on  account  of  the  signal  services  rendered  to 
Arts,  Manufactures,  and  Conunerce  by  his  electrical 
researches,  especially  with  reference  to  the  transmission 
of  telegraphic  messages  over  ocean  cables.” 

In  1880,  to  James  Prescott  Joule,  LL.D.,  D.C.L., 
“ for  having  established,  aftermost  laborious  research, 
the  true  relation  between  heat,  electricity,  and  mechani- 
cal work,  thus  affording  to  the  engineer  a sure  guide  in 
the  application  of  science  and  industrial  pursuits.” 

The  Council  invite  members  of  the  Society  to  for- 
ward to  the  Secretary,  on  or  before  the  23rd  of 
April,  the  names  of  such  men  of  high  distinction  as 
they  may  think  worthy  of  this  honour. 
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LABEL  FOR  PLANTS. 

The  Council  are  prepared  to  award  a Society’s 
Silver  Medal,  together  with  a prize  of  £5,  which 
has  been  placed  at  their  disposal  for  the  purpose 
by  Mr.  G.  F.  Wilson,  F.R.S.,  for  the  best  label  for 
plants. 

The  object  of  the  offer  is  to  obtain  a label  which 
may  be  cheap  and  durable,  and  may  show  legibly 
whatever  is  Avritten  or  printed  thereon  ; the  label 
must  be  suitable  for  plants  in  open  border. 
These  considerations  will  principally  govern  the 
award. 

Sriecimen  labels,  bearing  a number  or  motto, 
and  accompanied  by  a sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  the 
Secretary  not  later  than  the  1st  May,  1881. 

The  Council  reserve  to  themselves  the  right  of 
withholding  the  Medal  and  Prize  offered,  if,  in 
the  opinion  of  the  judges,  none  of  the  specimens 
sent  in  are  deserving. 


PEOCEEDIHGS  OF  THE  SOCIETY. 

• ^ 

mDIAH  SEGIIOIf. 

Fiiday,  March  25,  1881  ; Andrew  Cassels, 
Member  of  the  Council,  in  the  chair. 

The  paper  read  was  on — 

THE  TEISTUEE  AND  CULTIVATION  OF 
LAND  IN  INDIA. 

By  Sir  George  Campbell,  K.C.S.I,  M.P. 

!My  subject  being  “ The  Tenure  and  Cultivation 
of  I.and  in  India,”  I shall  first  speak  of  the  tenure 
of  the  iancl.  The  most  prominent  feature  through- 
out India  is  this,  that  everywhere  the  soil  is  iTeld 
by  small  farmers  not  above  the  position  of 
labourers.  Speaking  generally,  it  may  be  said  that 
there  are  no  large  farmers.  We  found  that  in 
India  under  the  native  system  the  rent  was  in 
the  main  retained  for  the  i:»urposes  of  Govern- 
ment. Tlie  Government  dealt  with  villages  ; 
those  villages  were  little  Eepublics— the  units 
of  the  State  ; they  managed  their  own  affairs,  dis- 
tributed tli(^  revenue  demand,  and  provided  for 
many  common  expenses  and  common  neces- 
sities by  a well-arranged  system  of  local  rating. 
Inder  our  system,  the  revenue  demand  has  been 
inoderated,  but  much  variety  of  tenure  has  been 
inti'oduced  intermediate  between  the  Government 
and  the  j)eopl(!,  giving  rise  to  very  various  forms 
of  proj)erty.  It  seems  to  mo  that  in  this  process 
we  have  done  harm,  from  acting  upon  English 
ideas,  in  two  directions.  In  some  parts  of  India 
wo  have  att('mpted  to  establish  landlords,  in  the 
liopo^  that  they  will  perform  the  functions  of 
English  and  Scotch  landlords ; in  reality  they 
have  entirely  failed  to  do  so,  and  the  people  are 
under  this  system  more  rack-rented  than  under 
the  native  Governments.  The  free-trade  system 
of  free  contracts  between  landlord  and  tenant 


has  answered  no  better  in  India  than  in 
Ireland ; in  some  cases  great  political  diflfi- 
culties  have  resulted,  as  when  through  mere 
ignorance  we  have  imposed  Bengalee  and  other 
landlords  over  Sontals,  Gardos,  and  other  abori- 
ginal tribes,  the  autochthenes  of  the  soil,  and, 
in  their  view,  its  true  owners.  In  other  parts  of 
the  country,  an  opposite  course  has  led  to  another 
class  of  difficulties;  there,  rejecting  the  land- 
lord system,  we  have  made  the  ryots,  the  culti- 
vators of  the  soil,  absolute  owners  of  the  soil,  and 
insisting  upon  the  advantage  of  individual  pro- 
perty, we  have  put  an  end  to  the  system  under 
which,  in  a village  community,  the  combined 
cultivators  had  the  strength  attributed  to  a 
bundle  of  sticks.  This  course  was  certainly 
taken  with  the  best  intentions  in  the  world, 
but  it  has  turned  out  that  in  some  cases  an 
unaccustomed  form  of  property,  given  without 
price,  and  without  safeguards  and  limitations,  to 
people  who  did  not  understand  it,  has  been  treated 
by  them  as  children  treat  a gift  beyond  their  years ; 
they  have  made  too  much  use  of  their  new-found 
credit,  they  have  become  involved  with  money- 
lenders, and  signed  away  their  rights.  They  have 
been  sold  up  by  the  Courts  under  our  rigid  system 
of  law,  and  sometimes,  as  in  the  case  of  the 
Deccan  ryots,  their  last  state  has  become  worse 
than  their  first. 

Fortunately  the  landlord  system  has  been  carried 
out  to  the  fullest  extent,  only  in  Oude,  where 
nine-tenths  of  the  cultivators  are  mere  rack-rented 
tenants  at  will,  without  any  rights  at  all,  and 
where  great  agrarian  and  social  difficulties  have  re- 
sulted. In  the  Bengal  provinces,  by  the  laws  of  the 
permanent  settlement  the  ryots  were  protected, 
and  had  fixity  of  tenure  in  the  same  way  as  the 
zemindars  had  ; and  to  this  day  the  Bengal  ryots 
sturdily  maintain  much  of  their  rights ; but  in  the 
great  province  of  Bahar,  recent  inquiry  has^ 
shown,  that  owing  to  a combination  of  circum- 
stances, and  of  superiors,  the  Bahar  ryots  have 
been  wholly  deprived  of  their  rights  and  reduced 
to  a very  miserable  position.  In  the  North-West 
Provinces,  the  Central  Provinces,  and  other  parts 
of  India,  more  or  less  protection  is  given  to  the 
ryots.  I beEeve  that  is  so  in  Madras  also ; and  I 
hope  Sir  Willian  Eobinson  will  give  us  some  infor- 
mation in  regard  to  the  position  of  those  cultivators 
in  Madras,  who  hold  under  superior  proprietors. 

The  difficulty  in  regard  to  the  ryots’  property, 
in  land  so  imprudently  dealt  with,  has  been  felt 
more  in  the  Bombay  Presidency  than  in  any  other 
part  of  India,  and  is  in  some  degree  owing  to  peculiar 
circumstances  ; the  excessive  variation  in  the  price- 
of  cotton,  the  too  sudden  extension  of  cultivation 
under  new  settlements,  and  the  sudden  rise  of 
revenue  when  a revision  takes  place.  In  some 
districts  of  Eastern  Bengal,  where  the  tenure  is 
practically  ryotwar,  the  people  seem  to  get  on  very 
well,  although  the  titles  are  now  very  complicated  ; 
and  in  the  Punjaub,  where  individual  property  is 
combined  with  the  village  system,  I hope  that  the 
people  are  really  prosperous  and  contented,  in 
spite,  too,  of  difficulties  made  apparent  during 
the  recent  famine.  I trust  gentlemen  who  know 
Madras  and  Bombay  better  than  I do  will  be  able 
to  tell  us  that,  in  parts  of  those  presidencies  also, 
the  cultivating  ryots  are  pretty  prosperous. 

The  moral,  however,  of  the  difficulties  which 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  April  1,  1881. 


423 


have  been  experienced,  both  under  the  landlord 
system  and  imder  the  ryotwar  system,  seems  to 
me  to  be  that  it  was  a mistake  too  suddenly 
to  introduce  our  ideas  of  property,  and  that  a 
limited  sort  of  property  of  the  nature  of  a liberal 
fixity  of  tenure  is  more  suited,  at  any  rate  in  the 
first  two  or  three  generations,  to  our  rule  in  India. 

As  regards  the  size  of  farms,  we  cannot  expect 
that  we  shall  get  rid  of  the  poor  and  small  peasant 
farmers  ; nor  would  I,  for  one,  at  all  desire  to  do  so. 
It  has  always  seemed  to  me  that,  whether  he  work 
harder  or  no,  and  perhaps  the  harder  he  works  the 
better,  the  small  peasant  farmer  is  a more  respon- 
sible, prudent,  managing  man,  than  a mere  labourer, 
and  a better  member  of  society,  even  in  cases  where 
the  labourer  earns  more  money.  There  is  no  pros- 
pect of  the  general  introduction  of  any  system  of 
large  farming ; though  I do  not  desire  that,  I much 
feel  that  in  all  countries  variety  is  good,  and  that 
large,  rich,  and  progressive  farmers  are  very  useful 
indeed  as  an  example  to  others.  Though  I have 
no  belief  in  the  landlord  system  in  India,  I think 
it  is  very  desirable,  that  for  the  purposes  of  large 
farming,  some  land  should  be  available  for  those 
who  desire  to  undertake  it.  In  Bengal,  there  is 
an  immense  variety  of  tenure  and  land  that  might, 
no  doubt,  be  made  available  for  monej’-,  if  it  were 
not  for  the  immense  complication  of  titles ; in  this 
respect  simplification  of  titles  is  the  great  need  of 
Bengal.  It  was  the  practice  to  give  tea  planters 
land,  in  fee  simple,  at  a moderate  price . and  in  the 
case  of  land  which  had  hitherto  lain  wholly  waste. 
I have  been  by  no  means  adverse  to  the  system, 
so  long  as  land- jobbing  was  avoided ; but  there 
was  at  one  time  a great  tendency  to  land  jobbing, 
an  abuse  which  it  was  very  necessary  to  check. 

I may  say  that  in  India  we  have  nowhere  the 
three-fold  function  of  capitalist-landholder,  capi- 
tahst-farmer,  and  labourer,  but  we  have  in  some 
parts  a three-fold  set  of  functions,  namely,  the 
landlord  whose  only  function  is  to  receive  the  rent ; 
the  money-lender  and  banker,  who  supplies  the 
fmids  to  the  ryot ; and  the  ryot,  who  cultivates  the 
soil.  In  some  parts  of  the  country,  comparatively 
limited,  the  landlord  combines  with  his  own 
functions  those  of  banker,  and  in  this  way  is  not 
altogether  a useless  member  of  society,  though 
under  this  system  he  obtains  a dangerously  great 
power  over  the  ryots.  Again,  where  there  are  no 
landlords,  the  common  arrangement  in  India  is  that 
for  the  cultivation  of  the  soil  two  parties  are  neces- 
sary, the  ryot  who  cultivates  the  soil,  and  the 
money-lender  who  supplies  him  with  funds,  and 
does  his  banking  for  him.  In  this  way  there  can 
be  no  doubt  that  the  village  majahun  is  a useful, 
and  in  fact  a very  necessary  institution;  very 
useful  indeed  so  long  as  the  laws  are  not  made 
unduly  favourable  to  him,  and  so  long  as  he  is  kept 
in  his  place,  and  not  encouraged  to  combine  the 
functions  of  money-lender  and  land-owner.  In 
the  Punjaub,  under  the  village  system,  the  village 
majahun  is  generally  a highly-prized  member  of 
the  community  ; and  among  the  Afghans  it  is  not 
an  uncommon  cause  of  strife  and  war  among  the 
tribes,  that  one  tribe  has  stolen  and  carried  off 
another’s  banker,  and  attemj)ted  to  appropriate 
him  for  their  own  villages.  The  fact  is,  that 
under  our  system  of  long  settlement,  by  which  the 
whole  risk  of  seasons  and  variation  of  values  and 
of  money  is  thrown  on  the  ryots,  it  is  sarcely 


possible  that  he  can  carry  on  without  recourse  to 
a banker  of  some  kind.  I have  always  been  much 
in  favour  of  the  system  of  grain  rates,  valued  at 
short  intervals,  by  which  the  farmer  may  be  re- 
lieved from  much  of  the  excessive  variations  to 
which  I have  alluded. 

I have  now  come  to  the  cultivation  of  the  soil,, 
which  I am  afraid  we  hardly  so  well  understand  as ^ 
we  do  the  tenure.  The  great  question  which  has 
been  raised  of  late  years  is  whether  the  soil  is  be- 
coming exhausted  at  the  same  time  that  the  popu- 
lation is  rapidly  increasing,  so  that  grave  and 
dreadful  evils  may  be  feared.  The  popidation,  no 
doubt,  is  increasing,  but  we  are  still  without 
sufficient  data  to  show  the  rate  of  increase ; nor  has 
it  been  made  clear  whether  famines  are  really  more 
frequent  than  formerly,  or  whether  we  have  only 
had  a recent  unhappy  cycle  of  famines  which 
may  have  occurred  in  former  ages,  of  which  we 
have  little  information.  My  impression  is,  that  the 
exhaustion  of  the  soil  is  rather  a thing  which  there 
is  reasonable  ground  for  apprehending,  than  a fact 
Avhich  has  yet  been  made  apparent  beyond  doubt 
as  having  actually  occurred  on  a great  scale.  That 
a process  has  been  going  on,  leading  to  much 
reasonable  apprehension,  is,  I think,  patent.  We 
acquired  India  after  terrible  troubles,  which  had 
caused  very  much  of  the  land  to  lie  waste  ; there 
were  many  blanks  ; the  last  two  or  three  genera- 
tions have  been  filling  up  those  blanks.  They  found 
much  new  land,  which  they  brought  into  tillage  ; 
there  is  comparatively  little  left  now  ; there  is  less 
room  for  grazing,  less  for  fallows,  more  people 
to  feed,  and  more  produce  exported.  No  doubt 
the  soil  must  be  exhausted  in  the  end,  if  improved 
methods  of  cultivation  are  not  introduced.  Hitherto 
the  great  panacea  for  everything  has  been  irriga- 
tion ; but  now  there  are  very  grave  doubts  whether 
increased  irrigation,  without  increased  manure,  is 
not  too  much  in  the  nature  of  a mere  stimulant, 
and  does  not  cause  exhaustion,  and  grave  evils  in 
the  end.  I think  there  can  be  no  doubt  of  this,  that 
limited  portions  of  the  soil  are  very  highly  and 
skilfully  cultivated  by  certain  classes  of  natives  in 
their  own  way.  In  addition  to  the  higher  classes 
of  ordinary  native  produce,  I might  take  the  case 
of  opium,  which  is  cultivated  with  a care  and  a 
skill  unrivalled  in  the  world.  Again,  I might 
instance  the  case  of  potatoes,  an  entirely  foreign 
vegetable,  introduced  by  ourselves,  yet  the  native 
cultivators  have  learnt  to  cultivate  them  very 
much  better  than  we  can  ; but  then  these  special 
cultivations  depend  very  much  on  the  small  quantity 
of  manure  which  the  villages  produced,  and 
they  can  hardly  be  much  extended  without 
additional  manure.  In  truth,  we  must  confess 
that  we  are  really  extremely  ignorant  of  agricul- 
ture. Most  of  us  who  go  to  India  know  very 
little  about  agriculture  of  any  kind  ; and  of  agri- 
culture under  the  conditions  of  Indian  soil  and 
climate  we  know  nothing  whatever.  The  conse- 
quence has  been,  that  when  we  have  attempted  to 
show  the  natives  how  to  improve  their  agriculture, 
we  have  generally  egregiously  failed,  and,  to 
use  a native  expression,  our  faces  have  been 
blackened.  In  this  respect  I am  afraid  we  are  not 
improving.  The  old-fashioned  Civil  servant,  if 
not  so  literary  as  the  new  class,  and,  perhaps,  not 
much  more  agricultural,  settled  down  more  in  the 
country,  and  learned  more  of  native  agricultural 
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habits  and  ways.  Present  administrators,  I am  j 
afraid,  know  very  little  of  any  kind  of  agriculture, 
and  it  is  much  the  same  with  regard  to  the  native  I 
public  servant;  formerly  they  knew  nothing  of 
English  literature,  but  they  Imew  a great  deal  of 
the  country  ; now  they  are  very  highly  educated, 
but  do  not  Imow  much  more  of  agncultnre  than 
their  European  superiors.  I am  glad  to  hear  that 
a beginning  has  been  made  of  sending  one  or  two 
natives  to  the  Agricultural  College  in  Cirencester, 
and  I hope  that  will  be  followed  up.  It  is  true 
that  many  of  the  free,  unofficial  Europeans  culti- 
vate, very  successfully,  tea  and  indigo,  but  they 
have  enough  to  do  to  apply  themselves  to  their 
own  special  articles,  and  have  not  generally  given 
attention  to  the  ordinary  native  cultivation. 

My  view  is,  that  in  a country  where  there  is  not 
sufficient  wealth,  capital,  and  education  engaged  j 
in  agriculture,  to  insure  the  spontaneous  improve-  | 
ment  of  the  country,  it  is  the  proper  function  of  a | 
paternal  Government  to  do  all  that  it  is  possible 
for  a Government  to  do  in  the  way  of  obtain- 
ing information,  introducing  new  staples  and  new 
methods,  encouraging  and  instructing  the  farmers  ; 
and  when  I say  this,  I speak  not  merely  of  an 
Oriental  sort  of  paternal  Government ; on  the 
contrary,  I would  instance  the  freest  of  free 
Governments,  that  of  the  United  States.  As 
regards  the  cultivation  of  the  soil,  the  United 
States  may  be  said  to  be  a nation  of  small  farmers, 
and  that  being  so,  they  have  found  the  advantage 
of  a Government  Agricultural  Department ; they 
have  a most  active  department  of  that  kind,  not 
only  in  the  various  States,  but  also  a Central 
Agricultural  Department  of  the  United  States, 
from  which  they  believe  that  they  derive  very 
great  benefit.  I,  myself,  believe  that  they  do.  I 
have  seen  the  very  active  operation  of  the  agricul- 
tural departments.  It  has  then  been  a very  great 
grief  and  disappointment  to  me,  that  the  agricul- 
tural department  designed  by  Lord  Mayo  has 
turned  out  to  be  altogether  a sham,  and  no  agri- 
cultural department  at  all.  It  was  made  to  be  a 
mere  addition  to  the  secretariat  to  the  Government 
of  India,  dividing  with  another  department  the  same 
work  which  had  hitherto  been  done  ; it  was  over- 
burdened with  matters  entirely  outside  the  func- 
tions of  an  agricultural  department,  and  practically 
has  done  next  to  nothing  for  agriculture.  Our 
hope  was  that  in  one  province  of  India  only  some- 
thing practical  had  been  done,  viz.,  in  Madras, 
where  we  heard  a great  deal  of  the  successful 
Government  farm  under  Mr.  Eobertson.  I confess 
to  having  been  very  much  disappointed  when  Mr. 
Eobertson  was  good  enough  to  give  this  Society 
the  benefit  of  his  experience.  It  seemed  to  me, 
that  ill  liis  paper  he  told  us  a great  deal  too 
much  about  the  tenure  of  land,  and  other 
«:emi-political  questions,  in  regard  to  which  he 
« ‘.an not  bo  considered  a very  special  authority,  and 
Ji  great  deal  too  little  about  practical  agriculture, 
on  which  we  did  suppose  that  he  was  an  almost 
unique  authority.  I wish  then  to  express  my 
v-  ry  great  hope  that  her  Majesty’s  Government 
will  see  their  way  to  establish  in  India  a real 
department  of  agriculture,  such  as  exists  in 
.fVjuerica.  I would  not  be  too  sanguine  that  a 
r^'volution  in  agriculture  would  be  very  rapidly 
cff'  cted.  but  I feel  confident  that  much  might  be 
done.  For  instance,  no  plant  is  more  widely  cul- 


tivated than  maize.  When  I was  in  America  I was 
astonished  to  see  the  immense  variety  and  greatly 
improved  sorts  of  maize,  which  were  exhibited  at 
different  places,  among  which  the  cultivation  was 
enormously  improved,  whereas  in  India  I never 
heard  of  a single  soul  who  attempted  to  introduce 
new  kinds  of  maize.  To  tell  the  truth,  I may  at 
once  confess  that  I was  some  30  years  in  the  Indian 
service  without  ever  knowing  that  there  was  more 
than  one  kind  of  maize.  To  take  another  case,  it  has 
always  seemed  strange  that  while  the  flax  plant  is 
one  of  the  most  widely  spread  productions  in  India, 
it  has  never  been  used  for  flbre,  except,  I believe, 
in  one  small  comer  of  the  hills.  An  attempt  was 
made  to  grow  flax,  but  that  attempt  was  made  in 
the  Punjaub,  the  very  driest  part  of  Inffia.  So  far 
as  I know,  it  has  never  been  attempted  in  Bengal, 
which  is  the  moistest  part,  and  where,  I believe, 
linseed  is  most  abundantly  produced,  though  one 
supposes  that  flax  grows  best  in  a moist  country. 
It  seems  to  me  that  an  agricultural  department 
might  very  soon  do  much  in  the  way  of  introducing 
new  varieties  and  new  staples,  and  that  gradually 
some  information  in  regard  to  improved  methods, 
improved  manures,  and  machinery  fltted  for  small 
cultivators  might  be  worked  out. 

As  to  the  most  profltable  staple,  I fear  that  some 
of  our  old  staples  do  not  progress.  The  export  of 
sugar  and  silk  has  rather  gone  back ; and  from 
what  I have  seen  of  the  cultivation  of  cotton  in 
America,  and  the  great  aptitude  of  the  negroes 
there  for  this  cultivation,  I very  much  doubt  whether 
India  will  ever  compete  very  successfully  with 
America  in  the  cotton  markets  of  the  world.  I 
rather  think  that  the  best  hope  for  Indian  cotton 
is  in  the  development  of  the  home  manufacture  of 
the  article,  by  which  cultivator,  artisan,  and  con- 
sumer will  be  benefited.  On  the  other  hand,  we 
well  know  that,  on  the  whole,  there  is  a continual 
increase  of  exportable  produce.  "Wheat  seemed 
likely  to  become  a very  great  staple  for  export ; 
and  I still  hope  it  will  be  so  ; but  the  difficulty  to 
which  I have  already  alluded  especially  applies  to 
wheat.  All  the  alluvial  soils,  which  grow  wheat 
well  without  artificial  irrigation,  have  already 
been  occupied.  A great  extension  of  wheat  culti- 
vation is  scarcely  possible  without  irrigation ; and 
some  of  the  canal  lands  have  certainly  become 
very  much  exhausted  for  want  of  manure.  The 
competition  of  cheap  American  wheat  stands, 
too,  much  in  the  way.  But,  on  the  other 
hand,  India  has  almost  a monopoly  of  the 
rice  supply  of  the  western  world,  and  there 
is  no  limit  to  the  demand  for  rice.  In  rice,  we 
wholly  beat  the  Americans ; Indian  rice  is  now 
largely  imported  into  America ; we  cannot,  then, 
grow  too  much  rice.  It  seems,  too,  that  rice 
only  needs  an  abundant  supply  of  water,  and  that 
it  does  not  exhaust  the  soil  so  much  as  other 
crops.  I hope  that  some  of  the  rice  canals,  such 
as  that  in  Orissa,  which  have  not  hitherto  been 
very  successful,  may  succeed  in  the  end.  They 
have  had  to  struggle  with  very  great  difficulties, 
owing  to  the  mismanagement  of  the  private  com- 
panies who  at  first  undertook  them,  and  which 
demanded  exorbitant  rates  before  the  people 
were  ripe  for  them.  There  are  also  very  great 
difficulties  in  the  distribution  of  water  connected 
with  the  tenure  of  land.  I hope  that  there  is  still 
j room  for  a very  considerable  extension  of  the  pro- 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  April  1,  1881. 


426 


duction  of  jute.,  oil-seeds,  and  similar  great 
articles  of  export  in  Assam  and  some  districts  of 
Eastern  Bengal,  in  the  Central  Provinces,  and  in 
some  other  parts  of  India.  Putting  aside  here  all 
political  and  moral  questions,  I think  it  may  be 
said,  as  a mere  agricultural  question,  that  the 
opium  cultivation  continues  to  flourish,  and  the 
value  of  opium  exported  becomes  larger  year  by 
year.  No  substitute  for  indigo  has  yet  been  found 
in  coal,  or  anything  else,  and  I believe  that  the 
cultivation  may  yet  go  on  and  prosper  if  the  indigo 
planters  will  only  avoid  the  rock  that  threatens 
them  ; that  is,  that  they  cling  to  a feudal  system 
of  growing  indigo  by  compulsion,  when  it  would 
be  much  better  for  all  parties  to  give  a fair  price  for 
it,  and  get  it  by  free  contract  from  free  cultivators. 
The  tea  cultivation,  notwithstanding  its  ups  and 
downs,  has  been  an  immense  success.  I am  afraid 
it  is  a little  down  at  present,  but  I do  hope  that 
the  tea  planters  will  not  be  led  into  unfair  demands 
upon  Government  for  the  remedy  of  their  labour 
difiiculty.  Unhappily,  there  is  still  a very  great 
mortality  among  the  coolies  employed  in  many  of 
the  tea  gardens,  which  imperatively  requires  the 
attention  of  Government,  in  the  case  of  coolies 
who  are  not  free  labourers,  but  bound  down  for 
terms  of  j^ears,  enforced  by  very  stringent  laws. 
No  one  is  more  for  freedom  of  contract  between 
employer  and  labourer  than  I am,  but  what  I do 
object  to  is  any  demand  for  freedom  for  the 
planter,  while  there  is  no  freedom  for  the 
coolie.  One  would  suppose,  from  the  things  that 
are  said,  that  the  Government  throw  all  kinds 
of  obstacles  and  unnecessary  restrictions  in  the  way 
of  the  planter,  while  the  coolies  are  free  to  do  as 
they  like.  The  fact  is  just  the  contrary ; if  a 
planter  engages  a coolie  under  the  ordinary  civil 
law,  the  Government  in  no  way  restricts  him ; but 
what  the  Government  do  say  is  this,  that  if  you 
insist,  as  you  have  insisted,  that  you  should  have 
penal  laws  of  the  most  stringent  character  to  en- 
force civil  contracts  of  labour  by  criminal  processes, 
and  by  pOAvers  put  into  tbe  hands  of  the  planters 
themselves,  then  the  Government  must  exercise  a 
certain  supervision  for  the  protection  of  the  coolies, 
who  are,  for  the  time,  not  free  labourers  at  all, 
and  are  liable  to  be  sent  to  the  most  unhealthy 
places  and  kept  there.  I have  doubt,  then,  about  the 
proposals  for  new  legislation  on  the  subject.  My 
remedy  for  the  labour  difficulty,  wouldbe  to  give  very 
greatly  increased  facilities  for  the  transfer  of  labour, 
and  the  free  hiring  of  labourers  without  any  penal  or 
special  laws  at  all.  I should  like  to  see  as  many 
new  roads  and  railways  as  possible,  to  connect  the 
provinces  Arith  over-abundant  population  with 
those  whose  population  is  scanty.  In  particular, 

I should  very  much  like  to  see  a cross  raihvay  con- 
necting the  Benares  and  Bahar  provinces  through 
the  Northern  Bengal  with  Eastern  Bengal  and 
Assam.  But  the  question  of  migration  and  emi- 
gration of  the  natives  is  a very  broad  and  difficult 
one,  on  which  I cannot  now  enter.  There  is  still, 
no  doubt,  room  for  a good  deal  of  migration  in 
India,  but  it  can  only  be  carried  out  gradually  and 
carefully  ; and  I am  myself  much  convinced  that 
both  to  the  people  of  India,  and  to  the  tropical 
possessions  of  her  Majesty,  very  great  advantages 
might  result  from  an  extensive  Indian  colonisa- 
tion, if  we  could  only  make  sure  that  Indian  emi- 
grants would  be  fairly  treated  under  Colonial 


laws,  and  by  Colonial  admistrators,  an  assurance 
which,  in  my  opinion,  we  have  not  yet  obtained. 
I think  emigration  should  be  encouraged  when, 
and  only  when,  an  Indian  going  to  a colony  is 
there  treated  in  the  same  Avay  as  any  other  of  her 
Majesty’s  subjects.  However,  I Avill  not  enter 
on  the  subject  now.  I am  afraid  I have  already 
been  too  long,  and  I will  only  commend  the 
subject  of  Indian  land  and  Indian  agriculture  to 
you  as  being  far  more  important  to  the  people  of 
India,  and  to  all  who  are  interested  in  India,  than 
all  other  subjects  put  together.  I hope  that  there 
may  be  fulfllled  that  which  her  Majesty’s  Govern- 
ment have  put  forth  as  their  desire,  namely,  less  of 
wars,  and  more  attention  to  agrarian  affairs. 


DISCUSSION. 

Sir  William  Kobinson  thought  that  the  thanks  of  the 
meeting  were  due  to  Sir  George  Campbell  for  his  sugges- 
tive paper  ; but  he  himself  felt  that  the  useful  discussion 
of  the  many  subjects  thus  discursively  raised,  required 
more  preparation  and  opportunity  for  careful  argmnent 
and  statement  of  facts,  than  the  mere  hstening  to  such  a 
paper  for  the  first  time  afforded  to  him.  As  respects 
the  tenures  of  land  by  the  ryot-proprietory  of  South 
India,  he  had  endeavoured  to  explain  their  condition — 
more  especially  as  regards  the  non-zemindari  tracts  of 
the  country — on  the  occasion  of  discussing  Mr.  Robert- 
son’s paper  in  this  room  in  May  of  last  year.  He  had 
nothing  to  add  to  those  observations,  save  that  they 
practically  apply,  with  few  exceptions— gr.  in  the 
Western  zemindaris  of  North  Arcot  andNellore — to  the 
condition  of  landed  tenures  amongst  ryots  whose 
holdings  are  comprised  within  tracts  of  coimtry  over 
which  a zemindari  settlement  still  obtains.  The  rights 
and  tenures  of  zemindari  ryots  are  similarly,  on  the 
whole,  very  fairly  protected  against  the  x>revalent 
attempts  to  encroach,  on  the  part  of  zemindars,  by  the 
prescriptive  character  of  the  ryots’  rights  and  titles — 
derived  in  fact  from  the  ancient  and  prescriptive  distribu- 
tion of  village  land  amonst  the  freemen  of  the  com- 
mimity — by  the  consequences  of  the  careful  inquiry,  and 
partial  registration  w'hich  preceded  the  introduction  of 
the  permanent  settlement  in  most  parts  of  the  country, 
and  by  the  provisions  of  the  rent -law  since  enacted  by 
the  Madras  Government.  He  would  not  now  discuss  such 
matters  as  the  position  of  Government  in  relation  to  these 
tenures,  “landlords,”  “ superior  proprietors,”  zemin- 
dari and  ry  otwari  settlements,  and  the  like ; suffice  it  to  say 
that  for  all  practical  purposes  the  ri  ghts  and  tenures  of  land 
were  substantially  permanent  and  complete  throughout 
South  India  ; and  that  this  condition  of  the  titles  to 
land  had  operated  so  usefully  that,  within  the  last 
twenty-five  years,  the  ryots  had,  in  Madras,  added  at 
least  70  or  80  per  cent,  to  the  area  of  land  under  culti- 
A^ation,  and,  of  course,  the  reA^enue  had  risen— a fact 
which  showed  that  the  people  were  satisfied  with  them 
tenure,  and  made  very  good  use  of  their  land.  Amongst 
other  things,  he  was  glad  to  see  that  Sir  George  did  justice 
to  the  banker  of  India.  The  money-lender  was  spoken  of 
as  one  of  the  great  evils  of  India,  but  he  thought  there 
was  no  class  of  persons  more  maligned.  He  Avas,  in  fact, 
the  friend  of  the  farmer  and  collector  of  revenue  alike  ; 
without  this  banker,  cultivation  could  not  be  so  actively 
pushed  forward,  or  the  revenue  so  punctually  collected. 
It  was  true  that  the  interest  they  demanded  appeared 
high,  but  it  was  not  higher  than  the  accommodation  was 
worth,  nor  than  prevails  in  other  poor  and  backward 
countries.  In  California  at  the  present  moment  the 
small  farmer  did  not  get  his  money  so  cheap  as  the 
peasant  did  in  India.  The  money-lender  was  a very 
useful  member  of  the  conummity,  and  nothing  would 
do  more  harm  than  any  legislative  meddling  either  with 
his  security  or  his  position.  With  regard  to  the  ex- 
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haustiou  of  the  soil,  he  thoug-ht  too  much  was  said 
about  it ; he  had  been  a great  deal  through  the  country, 
and  had  not  observed  any  serious  deterioration,  though, 
of  course,  a larger  use  of  manure  was  very  desirable 
there  as  elsewhere.  The  fact  was  that  the  extension  of 
cultivation  was  bringing  poorer  lands  under  the  plough. 
As  regards  rice-land,  there  was  no  doubt  that  irrigation 
brought  down  large  quantities  of  silt,  which  was  a very 
viduable  maniu-e.  He  had  heard  that  as  much  as  two 
T ‘ )us  of  alluHal  matter  to  the  acre  was  brought  down  to 
Tanjore  by  the  Cauvery,  and,  consequently,  there  was 
in-obably  no  exhaustion  at  all  under  this  cultivation. 
There  was  probably  no  agricultural  community  in  the 
■world  which  was  really  exerting  itself  more  heartily,  and 
getting  more  out  of  its  primitive  methods  of  tilling  the 
- )il,  than  the  hard-toiling  Indian  agriculturist.  He 
was  quite  at  one  with  Sir  George  as  to  the  prospective 
usefulness  of  a real  agricultural  department  in  con- 
licction  with  the  local  Governments  and  Government  of 
India,  and  held  that  widely -diffused  technical  instruc- 
tion in  the  science  and  methods  of  husbandry  is  a 
primary  duty.  He  had  himself  taken  an  active  part  in 
the  movement  made  in  this  direction  in  South  India, 
and  looked  for  good,  though  gradual,  results  from  all 
examples  set  to  the  agricultural  population.  Allusion 
had  been  made  to  the  cultivation  of  tea  and  coffee,  and 
it  was  a remarkable  fact  that  directly  we  showed  India 
any  new  product,  the  natives  took  it  up  at  once.  In  the 
"\Vynaad,  where  we  commenced  the  coffee  cultivation 
about  30  years  ago,  the  natives  had  followed  so  quickly 
on  the  steps  of  Europeans,  that,  at  the  present  moment, 
the  coffee  land  cultivated  by  the  natives  was  quite  equal 
to  that  cultivated  by  Europeans.  The  same  with  indigo ; 
ten  or  fifteen  years  ago  large  houses  in  Madras  were 
connected  with  the  cultivation  of  this  plant,  but  he 
believed  the  whole  of  this  culture  was  now  in  the  hands 
of  natives.  With  regard  to  the  improvement  of  agri- 
culture, he  did  not  think  we  should  gain  much  by 
attemj)ting  to  introduce  Enjglish  products ; we  should 
be  content  with  endeavouring  to  improve  the  native 
crops  suited  to  the  country. 

Mr.  Charles  Campbell  agreed  with  Sir  William 
Robinson  that  the  majahun  was  a very  useful  member 
<)f  Indian  society.  Eew  farmers  in  this  country  were 
iheir  own  bankers.  In  Scotland  on  market  days  the 
first  thing  the  farmer  did  was  to  pay  a visit  to  the  bank. 
Now  in  India  these  money-lenders  played  exactly  the 
ame  part  as  a banker.  With  regard  to  the  exhaustion 
'->f  the  soil,  ho  never  really  could  see  that  there  was 
any  ap])reciable  exhaustion  going  on,  and  it  seemed 
fu  him  that  as  long  as  there  was  a good  rainfall,  or  the 
river  overflowed  in  the  usual  manner,  the  crops  were 
excellent,  sf)  far  at  least  as  Bengal  jDroper  was  concerned. 
It  depended  on  the  season  whether  it  should  be  a bumper 
rrop  or  laid  crop.  If  it  were  a bad  season,  everybody 
was  inclined  to  cry  out  about  the  exhaustion  of  the  soil, 
but  with  a good  rainfall  one  heard  nothing  about  it. 

< 'ulr.ivation  had  been  going  on  in  India  for  thousands 
Ilf  years,  and  if  there  had  been  exhaustion  going  on, 
he  tliought  wo  must  have  heard  of  it  hundreds  of  years 
:iLro,  and  thci*e  would  be  no  production  at  all  now, 
brc.iuse  the  use  of  manure  was  very  limited.  He  was 
lalhi'i’  doubtful  about  the  utility  of  the  agricultural 
'ii-pavtinent  till  we  had  ourselves  scientifically  studied 
thi'  subijcct.  In  truth,  we  know  very  little  of  Indian 
jriculf  lire ; and  he  did  not  think  it  could  be  much 
imprnvi'il  until  we  knew  more  about  it.  We  certainly 
had  ni)t  improved  Indian  art,  we  had  improved  their 
manuf.iftures  off  the  face  of  the  earth,  and  if  we 
atlenqil I'd  to  meddl."  too  much  with  agriculture,  though 
Ilf  ciiur'i-  immense  improvement  was  possible,  we  might 
d'l  till'  same'  thing.  There  were  some  things  which 
were  urgently  recpiired.  For  instance,  the  introduction 
' f s.iuie  Lrreen  fodder  was  much  wanted.  Passing 
' ’irmigh  h.gyiit,  one  was  much  struck  by  seeing  the  long 
liie  .■>  Ilf  camels  bringing  in  clover  or  vetches,  or  green 
fi  elder ; and  something  of  that  kind  was  greatly  wanted 


in  Bengal.  The  cattle  there  were  miserable  creatures, 
because  they  had  no  decent  grass  to  live  upon ; you 
could  hardly  call  them,  bullocks  at  aU,  they  were,  in 
many  districts  of  Bengal,  simply  skeletons.  All  the 
commons  which  were  formerly  reserved  by  the  land- 
holders and  village  communities  for  cattle  were  now 
cultivated,  and  really  there  was  nothing  at  certain 
seasons  but  dirty  indifferent  rice  straw  for  these 
miserable  cattle  to  eat.  Sir  George  Campbell  spoke 
about  the  ryots  of  Lower  Bengal  maintaining  their 
rights,  whilst  those  of  Behar  seemed  to  be  going  to 
the  wall ; and  it  did  seem  that  in  Behar  they  were 
much  worse  off.  The  ryots  in  certain  districts,  chiefly 
in  Eastern  Bengal,  were  much  better  off  than  in  many 
places ; but  in  Birbhoom  and  Kishnagar,  and  other 
districts  near  Calcutta,  nothing  could  be  much  worse 
than  the  state  of  the  ryots  ; they  were  as  miserable, 
helpless  creatures  as  you  could  conceive  ; nothing  was 
done  for  them,  the  landlords  who  received  their  rents 
living  in  Calcutta  and  squandering  the  money  in  all  kinds 
of  luxury.  He  recollected,  about  ten  years  ago,  many 
of  these  people  were  dying,  simply  for  want  of  water, 
and  they  lost  hundreds  of  cattle  from  the  same  cause. 
He  was  rather  in  favour  of  the  permanent  settlement. 
His  brother  (Sir  George  Campbell)  alluded  to  the  land- 
lords of  Bengal  not  carrying  out  a landlord’s  duties;  but 
he  did  not  suppose  there  was  any  inherent  difference  in 
the  landlords,  whether  black  or  white ; they  were  all  the 
same  in  reality,  and  if  they  were  made  to  perform  their 
duties  they  did  so,  but  not  otherwise.  Government  had 
never  made  the  least  attempt  to  make  the  landlord 
do  his  duty  to  the  ryot ; it  had  made  a permanent 
settlement,  and  left  landlords  and  the  tenantry  to  fight  it 
out  amongst  themselves.  There  was  no  registration  of 
the  rights  of  any  class  of  ryots.  In  Lower  Bengal, 
so  far  as  they  had  managed  to  maintain  their  rights, 
it  had  been  in  spite  of  the  Government  and  in  spite 
of  the  landlords.  He  had  lately  been  in  Connemara, 
and  he  must  say  that  every  feature  of  Bengal  life 
was  there  exactly  reproduced,  and  most  Hkely  the 
same  remedy  which  had  been  applied  in  Bengal  would 
have  the  same  effect  in  Ireland.  There  was  no  being 
on  the  face  of  the  earth  more  practical  than  the  Indian 
ryot.  They  all  knew  what  jute  was ; it  entered  into 
every  article  almost  of  clothing,  carpets,  &c.,  but  a 
few  years  ago  only  half  a million  worth  came  to 
England.  The  moment  you  showed  the  ryot  what 
would  pay  him,  he  entered  into  it  with  as  much  spirit  as 
an  European.  It  was  the  same  with  sugar,  in  many 
places  it  was  replacing  the  cultivation  of  rice.  Potatoes 
had  been  mentioned,  and  they  were  gro-wn  in  the  dis- 
trict round  Calcutta  in  large  quantities  for  the  use  of 
the  European  troops.  The  soil  was  favourable,  and  the 
ryot  never  attempted  to  sow  them  except  where  they 
would  grow  successfully. 

Mr.  Pfoundes  said  that  allusion  was  made  in  the  paper 
to  the  United  States  Agricultural  Bureau.  He  happened 
to  have  some  information  about  that  bureau,  and  also 
knew  the  opinion  of  intelligent  Americans  on  the  ques- 
tion, as  well  as  having  had,  semi-ofidcially,  some 
experience  of  one  of  the  offshoots  of  the  United  States 
bureau.  At  a heavy  expense,  and  -with  a great  flourish 
of  trumpets,  this  bureau  was  planted  in  Japan,  but  he 
was  sorry  to  say  that  the  result  was  almost  nil 
in  proportion  to  the  expense,  and  he  should  regret 
to  see  anything  of  the  kind  transplanted  to  India. 
He  had  some  knowledge  of  the  Colonies  from  1854: 
to  1863,  and  he  thought  that  Indians,  or  Chinese, 
or  any  other  Asiatic  who  went  there,  would  be  well 
treated,  if  they  were  only  law-abiding  citizens.  The 
self-interest  of  the  colonists  would  teach  them  to  treat 
them  well,  and  besides  we  had  English  laws  carried  out 
there  almost  to  perfection.  Instead  of  this  agricultural 
bureau,  which  might  succeed  fairly  well  in  America 
Tmder  certainjeonditions,  but  which,  transplanted,  woifld 
most  likely  possess  all  the  faults  of  American  official- 
ism and  English  red-tapeism  brought  together,  he 
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thouglit  it  would  be  wiser  to  subsidise  an  Aclimatisation 
Society,  with  branches  in  the  various  provinces,  and  by 
their  means  a great  deal  might  be  done.  When  a 
young  man,  he  saw  something  of  the  Climatisation 
Society  in  Melbourne  and  Victoria,  which  did  great 
things  during  the  first  five  or  six  years  of  its  existence. 
It  was  necessary  to  be  very  careful  in  transplanting 
European,  American,  or  alien  ideas  of  any  kind  to  Eas- 
tern coimtries.  He  spoke  not  so  much  of  India  as  of  the 
countries  further  east ; but  Sir  Edmund  Hornby,  who 
was  a great  authority  on  matters  connected  with  the 
East,  on  one  occasion  told  some  official  Japanese  gentle- 
man, he  strongly  advised  them  in  the  revolution  they 
were  then  entering  upon,  not  in  any  way  to  touch  the 
native  landlords,  or  native  agriculture — above  all 
things  to  be  most  cai'eful  not  to  interfere  with  the 
native  tiller  of  the  soil. 

Mr.  Eobert  Oust,  having  expressed  his  disappoint- 
ment that  Sir  George  Campbell  was  not  able  to  be 
present,  and  his  high  appreciation  of  the  practical 
and  suggestive  character  of  the  paper,  said  there 
were  four  distinct  tenures  of  land  in  India,  that  of 
the  southern  part  of  India,  which  Sir  William  Kobin- 
son  had  alluded  to,  the  Bombay  Presidency,  the 
Bengal  Presidency,  the  North -West  Provinces,  and 
the  Punjaub,  in  which  Sir  George  Campbell  and  him- 
self had  spent  so  many  years.  There  was  essentially 
the  same  system  of  tenure  there,  and  the  officers  of 
the  State  took  to  themselves  the  credit  that  their 
tenure  was  not  a new  creation  of  the  English,  but  a 
continuation  of  the  old  institutions  of  the  people. 
They  did  not  create  great  landlords  and  nobles,  as 
was  done  in  Bengal ; or  break  them  up  into  miser- 
able ryots,  as  in  Bombay.  They  accepted  the 
village  system,  and  the  village  proprietors  as  the  unit. 
They  found  the  head  men  of  the  village  representing 
the  proprietory,  and  below  them,  cultivating  tenants  of 
two  classes,  those  with  rights  of  occupancy,  and  tenants 
at  will.  When  they  moved  in  and  took  the  Punjaub, 
they  came  then  to  a virgin  soil  and  a kindred  people, 
and  they  then  foimd  the  value  of  their  system  entirely 
confirmed.  They  went  from  village  to  village,  and  in  a 
very  short  time  the  settlement  was  concluded  under  the 
same  village  system  which  had  outlasted  dynasties.  Many 
of  these  village  communities  had  lasted  down  from  the 
Aryan  immigration.  He  did  not  say  that  they  had  existed 
in  Southern  India ; perhaps  they  did  not,  but  they  had, 
fortunately,  been  caught  alive  in  North  India,  and  the 
desire  had  been  to  perjjetuate  them,  not  to  destroy 
them.  The  great  secret  of  governing  oriental  countries 
was  to  let  the  people  alone.  Lord  Lawrence’s  maxim 
was  an  easy  settlement  and  a rapid  collection,  mth  no 
balances.  In  this  way,  they  never  had  any  trouble, 
the  people  knew  there  was  so  much  to  pay  for  each 
\-illage,  the  accountant  made  up  the  accounts,  and  the 
head  man  paid  the  bill.  If  they  attempted  to  interfere 
too  much  with  the  people,*  as,  he  was  afraid,  had  been 
done  in  Bombay,  dealing  with  each  individual,  and 
making  the  rent-roll  of  some  thousands  of  individuals, 
it  left  much  room  for  oppression  on  the  part  of  native 
officials.  In  the  North  West  Provinces  they  dealt  with 
the  villages  by  their  head  men,  and  that  was  the  secret 
of  their  prosperity.  Everybody  who  had  studied  the 
tenure  of  India  must  thi^  of  Ireland,  for  the  cir- 
cumstances were,  in  many  respects,  the  same,  and  the 
same  remedy  should  be  applied  to  both.  In  India  they 
recognised  that  there  were  in  the  land  two  distinct  rights 
— the  rights  of  the  proprietor  and  the  rights  of  the 
tenant.  Both  were  able  to  co-exist.  They  recognised 
that  the  landlord  had  a limited  right  in  his  estate,  and 
that  the  tenant  had  his  right  to  the  produce  on  liis  pay- 
ing the  rent ; the  landlord  paid  the  revenue  to  the  State ; 
by  law  the  rights  of  the  tenants  were  guaranteed,  and 
something  of  the  same  kind  would  have  to  be  done  in 
Ireland.  He  agreed  with  what  had  been  said  about  the 
money-lenders  or  bankers  ; the  business  of  the  country 
could  not  be  carried  on  without  them.  He  doubted  whether 


it  was  the  business  of  the  Government  to  meddle  with 
agriculture  ; we  had  enough  to  do  to  collect  the  revenue 
and  keep  the  place ; the  great  thing  was  to  let  the 
people  alone,  though  you  might  have  a model  farm  if 
you  liked  as  an  example.  The  people  knew  their  own 
business  best ; they  had  been  going  on  in  this  way  for 
2,000  years  ; the  land  never  got  a fallow,  but  it  pro- 
duced magnificent  crops,  sometimes  two  in  one  year. 
He  believed  the  people  were  quite  sharp  enough  to 
guide  themselves,  and  he  doubted  whether  an  agricul- 
tural department  would  be  of  any  use.  The  great  enemy 
of  India  was  Manchester  ; and  if  India  were  governed 
by  an  independent  Legislature,  such  as  the  Colonies  and 
the  American  States  had,  they  would  never  allow  their 
rights  to  be  trodden  down  for  the  benefit  of  a great  manu- 
facturing town  in  England.  He  was  convinced  that  India 
suffered  from  the  influence  of  deputations  coming  from 
Manchester  to  the  Secretary  of  State,  and  pretending 
that  it  was  to  the  interest  of  India  to  do  so  and  so, 
when  it  was  really  their  own  pockets  they  were  think- 
ing of.  Indian  officials,  whatever  their  faffits  might  be, 
stood  up  for  the  people  of  India,  and  he  hoped  that  the 
feeling  would  grow,  that  India  ought  to  be  considered 
as  a great  empire  of  itself,  and  not  merely  as  a province 
of  England. 

Mr.  Pal  Chowdhuri  said  as  he  came  from  Bengal,  he 
would  state  what  the  land  system  of  that  district  was. 
By  the  permanent  settlement,  the  zemindaris  held  large 
tracts  of  land,  the  rent  of  which  was  fixed,  and  they  let 
it  to  the  actual  cultivators.  These  cultivators  held  the 
land  imder  two  different  systems,  one  what  was  called 
the  lease  system,  where  the  land  was  leased  out  per- 
manently, or  for  a certain  length  of  time,  and  another 
system  under  which  the  tenant  only  occupied  for  one 
year,  and  when  the  crop  was  over,  he  might,  if  he  liked, 
leave  that  piece  of  land  and  go  to  another.  There  were  a 
good  many  villages  where  therewas  no  fallow  land  at  all, 
and  there  the  ryot  would  be  obliged  to  cultivate  the  same 
piece  of  land  again.  There  in  such  places  the  lease 
system  was  more  prevalent,  but  leases  again  might  be 
permanent  or  temporary.  Where  it  was  permanent, 
the  rent  could  not  be  enhanced  by  the  zemindaris,  but 
by  the  temporary  lease  at  the  termination  of  the  lease 
the  rent  might  be  raised  or  not,  according  to  the  con- 
dition of  the  village  and  the  land.  He  agreed  with  Sir 
William  Kobinson  that  the  money-lenders  were  most 
useful  members  of  society,  especially  in  Bengal,  where 
the  rent  was  payable  at  a certain  fixed  date,  and  if  the 
owner  did  not  pay,  his  property  must  be  sold,  so  he  was 
obliged  to  collect  the  rent  from  the  ryots.  If  there  were 
no  such  class  as  these  money-lenders,  property  would 
be  continually  passing  from  hand  to  hand  by  forced 
sale.  He  agreed  that  there  were  some  who  did  not 
treat  their  customers  very  well,  but  on  the  other  hand 
some  were  very  lenient,  and  went  on  lending  to  persons 
who  could  not  pay  their  debts  even  for  years.  If  there 
were  a few  persons  in  a village  who  could  not  pay  their 
debts,  the  money-lender  could  not  stop  lending  to 
them  again,  or  the  whole  village  would  come  to  him 
and  insist  on  his  helping  those  poor  persons. 
With  regard  to  high  cultivation,  he  did  not  know 
whether  the  time  was  come  when  it  could  be  introduced 
into  India  profitably.  Of  course  manuring  and  high 
farming  increased  the  produce,  but  if  a farmer  could 
cultivate  a piece  of  land  for  ten  rupees  which  yielded 
him  fifteen,"  he  then  got  five  as  his  nett  profit.  If  he 
cultivated  it  highly,  it  would  cost  him  twenty  rupees, 
and  instead  of  fifteen  he  would  get  twenty-seven,  which 
would  give  him  a nett  profit  of  seven  rupees  from  the 
same  piece  of  land  instead  of  five  ; although  his  profit 
was  increased  by  two  rupees,  he  had  spent  twenty 
instead  ten,  so  that  the  per-centage  of  profit  was 
decreased  from  fifty  per  cent,  to  thirty -five  per  cent. ; 
and  as  there  were  plenty  of  fallow  lands  not  yet  culti- 
vated, it  would  pay  him  better  to  take  another  piece 
equal  to  the  former,  and  expend  the  extra  ten  rupees 
' upon  that,  in  which  case  he  would  stOl  get  his  fifty 
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per  cent,  profit.  So  long  as  labour  was  cheap  and  land 
abundant,  he  did  not  think  high  cultivation  would  be 
profitable,  though  no  doubt  the  time  would  come  when 
the  European  system  would  be  necessary. 

Mr.  A.  Eogers  (late  member  of  the  Bombay  Council) 
said  the  presidency  of  Bombay  had  been  much  looked 
do%vn  upon  by  some  speakers,  and  described  almost  as  a 
sink  of  iniquity,  in  which  the  rights  of  everybody  had 
been  ignored,  but  he  could  assure  them  that  that  was 
by  no  means  the  case.  Where  they  had  found  pro- 
prietory rights  existing  these  had  been  preserved,  and 
it  was  by  no  means  the  case  that  a simple  ryotwari 
tenm-e  existed  throughout  the  whole  Bombay  presidency. 
"WTien  the  country  was  first  taken  over,  it  was  not  found 
that  there  were  hereditary  farmers  to  any  great  extent, 
but  those  who  paid  the  revenue  of  the  villages  were 
persons  to  whom  the  right  of  levying  the  rent  had  been 
let  out  by  the  Government  of  the  day ; but  where  they 
were  hereditary  their  rights  had  been  preserved.  The 
system  amongst  the  Mahrattas  was  that  of  farming  out 
the  revenues  to  the  highest  bidders,  who  were  often 
court  parasites.  When  the  new  system  was  introduced, 
they  endeavoured  to  protect  the  ryots  against  the 
exactions  of  those  who  were  merely  farmers  of  the  revenue, 
and  that  was  how  it  came  to  pass  that  the  village  system 
broke  up  in  some  parts  of  Bombay.  This  was  specially 
the  case  in  the  Deccan,  and  in  a portion  of  Guzerat. 
Having  had  a great  deal  to  do  with  the  land  settle- 
ment, he  could  say  that  a system  was  introduced  which 
enabled  each  man  to  stand  on  his  own  feet,  and  work 
for  himself,  which  had  been  of  the  greatest  importance 
to  the  people.  In  many  cases  they  had  rescued  the 
agriculturists  from  virtual  slavery.  There  were  certain 
classes  who  were  called  Nirwadars,  in  Ahmedabad, 
Bhagdhars,  in  Broach,  and  Talukdhars,  who  had  cer- 
tain proprietory  rights,  which  had  been  preserved ; but 
under  these  heads  of  villages  there  were  other  tenants, 
who  had  rights  adverse  to  them  — tenants  who  had 
customary  rights,  just  as  there  were  in  other  parts  of 
India,  and  those  had  been  most  strictly  preserved.  With 
regard  to  the  introduction  of  the  agricultural  department, 
he  thought  they  should  be  very  careful  how  they 
attempted  to  interfere  with  the  systems  of  native 
agriculture.  The  natives  knew  very  well  how  to  take 
care  of  tliemselves.  Much  had  been  said  about  intro- 
ducing the  system  of  deep  ploughing,  but  he  thought  it 
should  not  be  attempted  except  with  very  great  caution. 
Sucli  a system  had  never  existed  in  India,  but  if  it  had 
been  tlie  riglit  system,  he  thought  the  natives  would 
liavo  found  it  out  before  now.  There  were,  doubtless, 
fertilising  principles  lying  deep  in  the  soil  which,  if 
they  were  tiuaied  up  to  the  surface,  and  exposed  to  the 
sun  for  seven  out  of  the  twelve  months,  would  dis- 
ap])car  ; wliereas,  now  nature  provided  that  they  should 
remain  deep  in  the  soil,  and  provided  the  plants  with 
sufficiently  long  tap  roots  to  reach  them.  He  also 
agi'ccd  with  tlio  usefulness  of  the  majahun. 

Mr.  Shore  desired  to  say  a word  or  two  on  the  land 
.system  of  Orissa,  a province  very  interesting  in  many 
respects,  both  from  its  natural  features,  and  the  state 
of  things  existing  when  the  English  conquered  the 
country.  It  offered  a contrast  to  the  rest  of  Bengal,  in 
this  respect,  that  it  had  not  been  subjected  to  the  perma- 
nent settlement.  They  had  certainly  committed  the  same 
error — if  it  was  an  error — to  some  extent  which  Lord 
Cornwalli.s,  or  tlic  previous  Governor  of  Bengal,  com- 
mitted, in  recognising  at  once  the  classes  which  were 
('inployed  iji  collecting  the  revenue  as  the  proprietors  of 
the  land.  It  was  ciuite  true  that  in  the  permanent  settle- 
ment it  was  stated  that  the  rights  of  the  ryots  were  to 
hr  a.scertained  and  recorded  ; but  that  wasnot  done.  In 
Orissa  there  were  more  hereditary  rights  on  the  part  of 
the  zemindars  than  in  Bengal,  because  the  country  had 
lu'ver  been  so  tlioroughly  conquered  by  outsiders.  At 
t'r-t  they  made  a great  bungle  of  it;  and  partly 
in  cousc'qucncc  of  the  oppressive  demands  made 


on  the  land,  there  was  a great  rebellion  in  1815> 
which  opened  their  eyes  to  the  necessity  of  pre- 
serving the  rights  of  the  people,  and  eventually  very 
detailed  and  minute  settlements  were  made,,  the 
principle  of  which  was  exactly  the  same  as  seems  to 
have  been  recognised  in  theory  in  Bengal,  although 
not  in  practice,  and  had  been  carried  out  in  Bombay. 
They  recognised  the  rights  of  the  landholder  as  being 
hereditary  and  indefeasible  so  long  as  he  paid  the 
revenue  to  the  Government,  but  they  took  care  to 
insure  the  rights  of  those  who  cultivated  tmder  him. 
There  were  two  descriptions  of  ryots,  tenants  at  will,, 
and  hereditary  resident  ryots,  the  latter  of  whom  had 
their  property  absolutely  secured  to  them  as  long 
as  they  paid  their  rent,  which  could  not  be  increased 
by  the  zemindars  by  one  farthing,  and  in  addition 
to  the  land  for  which  they  paid  rent  they  were 
allowed  to  have  a considerable  homestead  free  from 
rent.  These  people  had  stood  the  pressure  very 
well  of  the  demands  upon  them.  The  non-resident 
ryots  had  not  these  advantages,  and  might  have  their 
rents  raised  upon  them,  not  only  by  the  proprietors,  but 
by  the  middle  men,  of  whom  there  were  several  classes,, 
some  of  whom  had  a per-centage  of  30  or  35  per  cent, 
of  the  produce  of  the  rents,  and  others  a smaller 
quantity.  This  system,  on  the  whole,  had  stood  the 
test  of  experience  extremely  well.  When  he  first  went 
to  the  country,  there  was  a good  deal  of  fallow  land,  and 
at  that  time,  instead  of  their  being  any  competition  for 
land,  the  great  proprietors  competed  with  each  other 
for  ryots,  and,  in  some  cases,  actually  created  resident 
ryots,  and  gave  them  homesteads,  though,  in  the 
majority  of  cases,  it  was  the  tenants  at  will  whom 
they  desired  to  have  on  their  land,  and  he  had  even 
known  cases  of  affrays  between  adjacent  proprietors' 
for  the  possession  of  these  ryots.  In  consequence, 
however,  of  the  increase  in  population  and  so  forth,  the 
position  of  things  was  now  reversed,  and  the  competi- 
tion was  now  more  for  land  than  for  tenants.  There 
was  another  peculiar  tenure  in  the  southern  part  of 
Orissa,  in  the  sacred  district,  near  the  Temple  of 
Juggernaut.  There  were  enormous  villages  of  Brah- 
mins, who  held  the  whole  of  a village  in  common,  sub- 
ject to  a very  small  quit  rent,  in  some  places  paying 
nothing  at  all.  These  men  were  most  determined  in  the 
maintenance  of  their  rights,  and  Mr.  Sterling  some 
years  ago  stated  that  they  were  the  most  hardened  and 
stubborn  set  he  had  ever  met  with.  He  should  say  that 
they  were  an  independent  and  fine  set  of  men.  The  land 
revenue  settlement  was  really  the  key  to  the  whole  agri«» 
cultural  system  of  India.  Where  it  had  been  too  heavy, 
land  had  gone  out  of  cultivation,  and  the  people  had 
been  oppressed  and  miserable ; where  it  was  almost 
non-existent,  the  people  had  grown  idle  and  become 
extravagant ; but  where  the  burden  had  been  fairly  dis- 
tributed and  tolerably  light,  the  condition  of  the  people 
had  been  better  than  where  there  was  no  revenue  at  aU„ 
The  admirable  results  of  the  detailed  field  assessments  in 
Orissa  were  very  much  felt.  The  advantage  of  record- 
ing and  preserving  the  rights  of  the  natives  was  so 
much  felt  that  something  of  the  same  kind  was  done  in 
Bengal,  by  Aitkin,  in  1859.  It  first  gave  rise  to 
innumerable  law  suits,  but  everything  had  now  settled 
down.  The  two  great  points  were  that  they  recognised 
distinctly,  both  the  resident  ryots  and  the  rights  of 
occupancy.  The  resident  ryots  were  those  who  had 
held  for  a certain  number  of  years  at  the  same  rent,  and 
they  could  never  have  their  rent  raised whilst  the  rights 
of  occupancy  were  preserved  to  those  who  had  been 
twelve  years  in  the  possession  of  the  same  land,  and  their 
rent  could  not  be  raised  above  the  general  rate  of  the 
country,  which  had  a good  effect  in  restraining  the  rack 
rent  system  of  Bengal,  which  seemed  to  operate  in  pre- 
cisely the  same  way  as  it  did  in  Ireland. 

Mr.  Long  said,  with  regard  to  the  village  system,  it 
was  now  twenty  years  ago  since  he  passed  some  time  in 
the  interior  of  Russia  with  one  of  the  noblemen  whom 
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the  late  Emperor  employed  to  carry  out  the  serf  eman- 
cipation, and  the  system  which  had  prevailed  in  India 
from  time  immemorial  had  prevailed  in  Russia  for 
2,000  years,  and  had  worked  wonders.  Had  that  system 
been  developed  further,  we  should  not  have  had  the 
events  which  occurred  lately,  but,  imfortunately,  it 
stopped,  and  a reactionary  system  took  place.  Each 
village  had  a representative,  and  these  representatives 
met  in  a sort  of  county  assembly,  and  that  led  up  to  a 
pro\’incial  assembly.  It  should  have  been  carried  further 
to  a national  assembly,  but  that  was  not  attempted ; still 
immense  good  had  been  done  in  Russia  by  the  system, 
With  regard  to  the  Bengal  ryots,  they  owed  an 
immense  debt  of  gratitude  to  Sir  George  Campbell,  who, 
in  the  face  of  much  opposition  by  the  educated  classes, 
because  he  was  the  friend  of  the  ryot,  carried  out  reforms 
which  would  carry  his  name,  with  that  of  Sir  J.  P. 
Grant,  down  to  posterity  as  the  benefactors  of  Bengal. 

General  Maclagan,  R.E.,  with  reference  to  the 
remarks  which  had  been  made  regarding  exhaustion  of 
the  soil  in  India,  did  not  think  they  had  yet  sufficient 
systematic  data  to  form  any  conclusion  on  this  subject. 
But  there  was  one  matter  which  greatly  affected  the 
produce  of  the  land  in  certain  parts  of  the  North-West 
Provinces  and  the  Punjaub,  which  had  not  been  alluded 
to,  and  that  was,  that  a certain  injurious  salt,  called 
reh,  made  its  appearance  on  the  surface  of  the  ground, 
and  threw  large  areas  out  of  cultivation.  It  has 
appeared  extensively  on  lands  irrigated  by  canals,  and 
particularly  where  the  irrigation  channel  was  a little 
above  the  level  of  the  coimtry.  The  water  sank  into 
the  ground  and  percolating  there  arose  to  the  surface 
carrying  with  it  this  injurious  salt.  The  reh  is  chiefly 
sulphate  of  soda.  It  has  sometimes  been  supposed  to 
be  in  the  canal  water,  but  the  same  water  irrigates 
other  lands  without  producting  reh.  It  appears  to  be 
in  the  soil,  and  to  be  brought  to  the  surface  by  the 
water.  When  near  the  surface,  it  comes  out  after  rain, 
as  it  does  in  ravines  in  the  neighbourhood  of  Lahore. 
Colonel  Sir  W.  Sleeman,  in  his  “Tour  in  Oudh,” 
mentions  the  occurrence  of  reh  in  that  province  on 
cultivated  lands,  and  describes  the  remedy  there 
adopted,  which  was  to  divide  the  field  into  very  small 
portions  with  little  raised  banks  between ; these  were 
flooded  with  water,  which  gradually  sank  into  the  soil, 
carrying  the  salt  with  it,  sufficiently  to  allow  at  least 
one  crop  to  be  raised,  and,  when  necessary,  the  process 
was  repeated.  Of  the  lands  which  have  been  watered 
by  the  Western  Jumna  Canal,  there  are  many  square 
miles  on  which,  from  this  cause,  no  crops  can  be  grown, 
and  on  which  the  reh  is  so  copious  as  to  have  the 
appearance  of  snow.  On  reh  land  it  has  been  found 
that  certain  kinds  of  vegetables  can  be  grown,  but, 
speaking  generally,  the  land  so  afflicted  is  thrown  out 
of  cultivation.  The  matter  has  attracted  much  notice, 
and  the  “ deterioration  of  lands  ivomreh  ” has  been  the 
subject  of  much  correspondence.  It  continues  to 
receive  attention  as  a matter  of  some  scientific  interest, 
as  well  as  practical  importance. 

The  Chairman  said  he  thought  it  was  impossible  for 
any  one  who  had  not  had  to  deal  with  the  land  revenue 
in  India  to  give  any  opinion  on  the  subject  of  land 
tenure  worth  listening  to,  and  not  having  had  that 
I advantage,  he  would  not  touch  on  that  point ; but  with 
I reference  to  the  remarks  made  on  the  subject  of  agri- 
1 culture,  he  was  strongly  of  opinion  that  the  natives  had 
a good  deal  to  learn,  and  he  concurred  in  the 
views  of  Sir  George  Campbell.  Most  of  the  gentlemen 
pre^nt  held  a diff  erent  opinion,  and  seemed  to  think  the 
natives  had  very  little  to  learn  ; but  still,  from  their  own 

I remarks,  he  thought  their  conclusions  might  be  disputed. 
They  said  the  natives  were  very  quick  to  learn,  and  when 
a European  introduced  a new  process,  they  immediately 
caught  it  up,  which  evidently  showed  that  they  could 
- be  taught,  and  were  being  taught.  He  was  much 
I struck  some  years  ago  by  a dispatch  written  by  the  late 


Lord  Mayo  on  the  6th  of  April,  1870,  from  which  he 
woiild  read  a few  sentences.  Lord  Mayo  said  that, 
“of  all  branches  of  Indian  industry,  agriculture, 
which  constituted  the  occupation  of  the  great  mass 
of  the  people,  was  by  far  the  most  important,  and  he 
believed  it  to  be  susceptible  of  almost  indefinite  Improve- 
ment.” Again  he  said,  “ for  many  generations  to  come, 
the  progress  of  India  in  wealth  and  civilisation  must 
be  directly  dependent  on  her  progress  in  agricul- 
ture; ” and  again,  “it  was  hardly  too  much  to  sajr 
that  a scientific  knowledge  of  agriculture  in  India  had 
not  at  present  any  existence.”  Those  were  very  strong 
words;  and  many  old  Indians  with  whom  he  was 
acquainted  said  they  were  incorrect ; but,  on  the  other 
hand,  many  others  who  were  well  versed  in  agricultural 
matters,  considered  them  perfectly  true.  He  did  think 
there  was  much  to  be  done  in  the  way  of  improving  agri- 
culture in  India. 

Mr.  Long  said  he  was  for  several  years  a member  of 
the  Council  of  Agricffiture  ; and  they  found  the  natives 
were  very  careful  in  learning,  but  they  did  not  under- 
stand principles. 

The  Chairman  said  some  gentlemen  had  spoken  as  if 
there  were  an  idea  of  compulsion  in  this  matter  ; but 
nothing  of  the  kind  was  ever  dreamt  of.  All  they 
wished  to  do  was  to  show  what  could  be  done,  and 
leave  the  natives  to  follow  what  appeared  to  be 
for  their  good.  A relative  of  his  own,  when  home 
some  years  ago,  went  through  a regular  course 
of  agriculture  at  Cirencester,  and  he  heard  he  had 
recently  been  giving  lectures  on  agriculture  inKatimour, 
and  hoped  good  would  resxilt  from  them.  He  must 
take  exception  to  the  remarks  of  Mr.  Cust,  who  had 
attacked  his  old  friends  in  Manchester.  What  harm 
had  they  done  ? The  only  harm  they  could  have  done 
was  in  depriving  India  of  a portion  of  revenue 
from  import  duties ; but  surely  if  Manchester  had  given 
India  goods  5 per  cent,  cheaper  than  before,  it  was  a- 
very  good  thing  for  the  consumer.  Again,  if  Manchester 
sent  large  quantities  of  cotton  goods  there,  she  imported 
large  quantities  of  cotton  in  return,  and  had  greatly 
increased  the  demand  for  its  cultivation  in  India. 
Speaking  from  some  personal  knowledge,  he  could 
state  that  no  part  of  the  kingdom  had  been  more  earnest 
in  pressing  on  the  Indian  Government  the  necessity  of 
constructing  works  of  irrigation,  railways,  and  every 
improvement  of  that  description,  than  Manchester. 
The  men  of  Manchester  were  no  more  selfish  than  other 
people,  and  he  could  only  say  that  if  India  had  men  as 
energetic,  as  enterprising,  and  as  industrious  as  they 
were,  she  would  do  exceedingly  well.  In  conclusion, 
he  proposed  a vote  of  thanks  to  Sir  George  Campbell 
for  Ms  interesting  paper. 

The  motion  was  carried  unanimously,  and  the  pro- 
ceedings terminated. 


SEVENTEENTH  ORDINARY  MEETING. 

Wednesday,  March  30th,  1881 ; C.  W.  Siemens, 
LL.D.,  F.R.S.,  Vice-President  of  the  Society,  in 
the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

CuUey,  William  Richard,  15,  Maryon-road,  Charlton, 
S.E. 

Dale,  George  Williams  Melville,  Ellerslie,  Nether- 
street,  North  EincMey,  N. 

Davis,  Moses,  27,  Wellclose- square,  E. 

Knight,  William  Duncan,  Avening- house,  Greenhill, 
Hampstead,  N.W. 

Mackie,  John,  2,  Victoria-villas,  Queen’s-road,  Reading., 
Pope,  Joseph  John,  M.R.C.S.,  4,  South -crescent,  Bed- 
ford-square,  W.C. 

Rowan,  Arthur  HOI,  6,  Westminster-chambers,  S.W. 
Thornhill,  W.  George,  36,  Eastbourne -terrace,  W. 
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The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Adlam,  James,  28,  Aldebert-ter.,  Clapham-road,  S.W. 
Beaumont,  Colonel  F.,  R.E.,  3,  Victoria-street,  V/^est- 
minster. 

Browne,  Harold  C.  Gore,  M.A.,  6,  New-square, 
Lincoln’ s-inn,  W.C. 

D’Avigdor,  E.  Henry,  B.A.,  Derwentwater-house, 
Acton,  W.,  and  15,  Great  George -street,  S.W. 
DonakLson,  J.  Hunter,  176,  Oxford- street,  W. 
Greenhough,  David  William,  9,  Mincing-lane,  E.C. 
Henry,  Ebenezer  Walker,  27,  Belsize- crescent,  Hamp- 
steml,  X.W. 

Maberly,  Capt.  Tliomas  Astley,  25,  Parliament -street, 
S.W." 

IMan.-^field,  George,  104,  New  Bond-street,  W. 

Potts,  Benjamin  L.  F.,  A.M.I.C.E.,  174,  Camberwell- 
grove,  S.E. 

Price,  John  Edward,  F.S.A.,  60,  Albion-road,  Stoke 
Newington,  N. 

Welsh,  Thomas  DebeU,  79,  Arthur-road,  Brixton,  S.W. 
The  paper  read  was — 

EECENT  ADVANCES  IN  ELECTEIC 
LIGHTING. 

By  W.  H.  Preece. 

I am  here  this  evening  to  describe  to  you  the 
recent  advances  that  have  been  made  in  electric 
lighting.  My  position  reminds  me  of  a story  that 
is  told  of  Queen  Elizabeth,  who,  on  approaching  a 
certain  town,  was  not  received  on  arrival  with  the 
usual  ringing  of  bells.  On  demanding  the  cause, 
the  chief  municipal  dignitary  informed  her  Majesty 
that  there  were  39  reasons  why  the  bells  did  not 
ring,  the  first  of  which  alone  satisfied  her  Majesty, 
viz.,  “ there  were  no  bells.”  So  I can  almost  say 
“ there  are  no  recent  advances  in  electric  lighting 
to  chi-onicle.”  The  advances  that  have  been  made 
have  not  been  so  much  in  electrjc  lighting  itself  as 
in  the  popular  favour  with  which  it  is  regarded. 
The  public  is  becoming  more  accustomed  to  its 
use,  and  therefore  acquiring  more  confidence  in 
this  mode  of  producing  light. 

Electricity  and  gas  are  playing  a see-saw  game. 
As  the  electric  light  goes  up,  the  gas  goes  down. 
It  reminds  one  very  much  of  those  old  Dutch 
weather  houses  that  used  to  be  common  many 
years  ago,  but  have  recently  disappeared.  When 
th(‘ weather  was  fine,  out  came  the  old  woman; 
when  the  weather  was  da)up,  out  came  the  old 
man.  Eh'ctricity  made  a great  splutter  in  Paris; 
<lown  went  the  gas  shares.  Mr.  Sugg  and  his  in- 
ventions brought  the  gas  shares  up  again.  An 
alarming  message  is  received  from  New  York ; 
down  goes  the  gas  again.  The  friends  of  gas  have 
«carc(‘ly  had  time  to  recover  themselves  when  the 
City  of  London,  with  great  wisdom  and  foresight, 
vot(!s  a very  largo  sum  of  money  to  be  expended  in 
carryiugoiit  :i  gigantic  electric  lighting  experiment, 
and  tills  lias  brought  the  old  man  out  once  more. 

The  result  of  trials  during  the  last  year  or  two 
have  bei'ii  to  give  experience  in  the  vagaries  and 
capriciousness  of  this  light.  Its  defects  have  be- 
come bettor  known.  We  have  been  taken  out  of 
the  experimental,  and  have  been  brought  within 
reach  of  the  practical  stage.  Now  details  are 
Ix'ing  elaborated,  mechanical  appliances  sup- 
I>lied,  and  much  useful  knowledge  is  being 
."iciiuired  by  those  who  have  had  the  enterprise  and 


the  farsightedness  to  launch  their  money  in  this 
new  venture. 

The  progress  of  electric  lighting  can  be  looked 
at  from  three  points  of  view — scientific,  com- 
mercial, and  practical. 

My  task  has  been  rendered  very  light,  by  the 
admirable  series  of  Cantor  lectures  that  have 
recently  been  delivered  in  this  room  by  Professor 
Adams.  He  has  thus  enabled  me  to  shako  myself 
away  from  scientific  detail,  and  to  deal  more  mth 
commercial  and  practical  generalities.  I will, 
therefore,  glance  rapidly  at  the  commercial  and 
practical  developments  of  the  principal  portions  of 
the  system  which  together  make  up  electric  lighting. 
Let  us  first  take  the  motor,  the  power  by  which 
scientific  skill  has  enabled  us  to  convert  a source  of 
energy  into  another  form.  The  problem  we  have 
to  solve  is  how  to  extract  the  greatest  amount  of 
light  out  of  a lump  of  coal.  Of  our  agents  to  help 
us,  the  poor  old  engine  is  much  neglected.  When 
I think  of  the  work  done  by  that  willing  slave,  the 
engine,  I am  reminded  of  the  story  of  the  organist 
and  the  organ-blower.  The  blower  one  Sunday 
said  to  the  organist,  “ How  magnificently  we 

played  Handel’s to-day!”  “ IFe 

played,’”  replied  the  organist,  “You  imper- 
tinent fellow,  what  do  you  mean  by  “we 
played  ?’  ” The  blower  said  not  a word,  but  on 
the  next  occasion  when  the  organist  wished  to 
play,  the  blower  declined  to  exert  himself,  and 
on  being  remonstrated  with,  he  said,  “Do  we 
play,  or  do  we  not  play  ?”  The  organist  said, 
“ Yes,  we  do  play,”  and  instantly  the  organ  pealed 
forth.  So  with  the  engine,  where  should  we  be 
without  the  engine  ? The  reason  why  the  electric 
light  has,  within  the  last  few  years,  come  so  much 
to  the  front,  is  because  electricity  has  been  pro- 
duced by  the  direct  conversion  of  mechanical 
energy  into  electricity,  instead  of  by  means  of 
batteries,  which  were  the  only  sources  known  years 
ago.  Now,  thanks  to  the  steam-engine,  we  are 
able  to  fulfil  all  those  requirements  that  enable  us 
to  produce  cheap  electricity.  Those  requirements 
are  high  velocity,  great  steadiness,  and  uniform 
pressure ; and  those  are  the  points  which  are 
gradually  being  acquired  in  the  steam-engine  pro- 
duced from  our  workshops.  The  velocity  of 
800  revolutions  per  minute,  sometimes  even  of 
double  that  rate,  is  an  enormous  velocity  to 
maintain,  but  it  is  essential  for  cheap  electricity. 
Eight  hundred  revolutions  a minute  need  not 
frighten  us,  for  we  care  not  what  the  speed  of 
rotation  is,  in  the  wheels  of  our  express 
trains.  No  one  troubles  his  head  much  about  the 
tremendous  velocity  acquired  by  a carriage  that 
runs  continuously  for  24  hours  or  more,  and, 
therefore,  we  need  not  be  alarmed  at  the  velocity 
acquired  by  our  stationary  engines  working 
electro-dynamo  machines.  It  is  not  too  much  to 
say  that  what  little  success  belongs  to  the  electric 
light  on  the  Thames  Embankment,  is  due  to  the 
engine  planted  beneath  Charing-cross  bridge,  by 
Messrs.  Eansome,  Sims,  and  Head.  Nor  should  I 
say  that  the  success  of  the  electric  light  in  the  British 
Museumis  due  anytheless  totheWaUisand  Steven’s 
engine  than  to  the  magnificent  apparatus  put  up 
by  Siemens  Brohers.  It  would  be  invidious  to 
name  the  different  engineers  who  have  brought  out 
special  engines  for  this  purpose,  for  their  name  is 
legion.  Marshalls,  Brotherhoods,  Eobey,  and 
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others  have  worked  hard  in  this  field,  and  have 
succeded  in  producing  engines  which,  by  auto- 
matic governors  and  by  other  means,  provide  all 
the  requirements  that  the  electric  light  demands. 
It  would  be  difficult  to  over-estimate  the  good 
that  has  been  done  in  this  direction  by  the  com- 
petitive trials  instituted  by  the  Eoyal  Agricultural 
Society.  The  small  engines  that  distinguish 
English  engineers,  are  almost  entirely  due  to  the 
interest  excited  by  these  annual  trials.  Instead  of 
one-horse  power  requiring  7 lbs.  and  8 lbs.  of 
coal  to  produce  it,  it  is  common  now  to  find 
engineers  producing  one-horse  power  by  even  3 lbs. 
of  coal,  and  in  some  engines  2 lbs.  per  horse-power 
has  even  been  attained.  It  is  strange  that  nothing 
has  been  done  to  supersede  steam  as  a generator  of 
power.  It  is  well-known  that  the  specific  heat  of 
water  is  higher  than  that  of  every  known  substance, 
and  it  is  not  beyond  the  reach  of  theory  to  assert 
that  there  are  other  liquids  whose  evaporation 
should  produce  the  same  power  with  a very  much 
less  expenditure  of  fuel.  There  is  a vast  field  for 
invention  in  this  direction.  The  gas-engine  is  a 
very  economical  source  of  energy,  and  has  been 
very  successfully  applied  to  electric  lighting  in 
many  places.  At  the  Docks  in  Newport,  South 
Wales,  a gas-engine  has  been  in  use  for  nearly  two 
years  with  great  success  ; and  it  is  worthy  of  note 
that  if  100  cubic  feet  of  gas  per  hour  gives  a candle 
power  of  300,  that  same  gas  applied  to  an  engine 
would  give,  in  electricity,  a candle  power  more 
than  11  times  greater,  namely,  3,750  candles.  Here 
is  a sphere  to  maintain  gas  dividends. 

Water  is  another  convenient  source  of  energy, 
when  you  can  find  it  available.  Sir  William 
Armstrong,  at  Craigside,  near  Newcastle,  has 
utilised  a brook  for  this  purpose,  and,  by  the  aid 
of  a turbine,  produces  a force  giving  six-horse 
power;  in  fact,  he  says  “the  brook  lights  his 
house.” 

I am  not  aware  yet  of  air  having  been  utilised 
for  this  purpose,  except  when  heated  in  the  caloric 
engine  in  use  at  the  Lizard  Lighthouse,  which  is 
found  to  be  economical,  useful,  and  very  suitable 
for  such  isolated  places  where  it  is  difficult  to  pro- 
vide water.  It  is,  therefore,  clear  that  some 
advances  have  been  made  in  the  economy  and 
the  adaptability  of  motors  for  electro-dynamo 
machines  to  produce  the  electric  light. 

With  regard  to  the  generator  of  electricity,  the 
I instrument  by  which  the  energy  of  steam  or  water 
is  converted  into  electricity,  after  Professor  Adams, 
not  much  remains  for  me  to  say.  There  are  several 
I excellent  machines.  The  difference  between  each 
is  very  much  the  difference  between  tweedledum 
and  tweedledee.  Each  is  specially  adapted  for  its 

I own  particular  work,  either  by  a variation  in 
velocity,  or  by  a variation  in  the  way  in 
which  the  wire  is  wound,  so  as  to  produce 
a variation  in  the  current  produced  to  suit 
the  particular  light  required.  The  efficiency  of 
any  machine  is  the  amount  of  energy  which  is 
converted  into  current,  and  it  has  been  shown  that 
both  in  the  Siemens  and  the  Gramme  machines 
nearly  90  per  cent,  of  the  power  is  converted  into 
I useful  current.  It  is  easily  demonstrable  that 
y there  is  economy  in  the  use  of  small  machines,  and 

I it  is  difficult  to  understand  the  reasons  that 
induce  some  people  to  speak  of  the  value  of  the 
enormous  machines  that  have  been  constructed  in 


America.  In  fact,  in  this  department,  a great  deal 
of  time  and  energy  is  being  wasted  in  trying  to 
gild  refined  gold.  Changes  are  being  introduced 
for  the  mere  sake  of  change.  The  improvements 
that  have  been  made  have  been  improvements  in 
detail  only.  Broadly  speaking,  there  are  two 
classes  of  machines,  those  which  produce  con- 
tinuous currents,  and  those  which  produce  alter- 
nate currents.  Very  little  advance  has  been  made 
in  the  efficiency  of  the  earliest  forms  in  every  case  ; 
and  I learn  from  Mr.  Douglass,  of  the  Trinity- 
house,  that  the  original  Holmes  magneto-electric 
is  still  in  use,  and  doing  good  work,  at  the  Souter 
Point  and  South  Foreland  lighhouses,  and  that  a 
De  Meritens  magneto -electric  alternating  current 
machine,  of  similar  type,  has  been  under  trial 
at  the  Lizard  for  the  last  four  months,  and 
that  he  is  greatly  pleased  with  its  efficiency 
and  reliability.  The  De  Meritens  machine  is 
an  excellent  one,  and  one  of  which  we  shall 
hear  more.  The  trials  made  for  the  Trinity- 
house  showed  that  more  efficiency  was  obtained 
by  joining  up  small  machines  in  multiple  arc,  than 
either  by  the  use  of  a larger  machine,  or  by  the 
same  machines  joined  up  in  series.  This  is  a point 
that  has  escaped  the  notice  of  recent  experimenters 
in  this  direction,  and  it  is  well  worth  their  serious 
consideration. 

The  battery  has  been  discarded  as  a generator 
of  electricity  from  its  want  of  economy,  but  there 
are  hopes  that  secondary  batteries  will  be  intro- 
duced for  the  purpose  of  storing-up  this  force. 
No  advance  has  yet  been  made,  however,  towards 
the  practical  attainment  of  this  desire.  Many 
attempts  have  also  been  made  to  utiKse  the 
thermopile,  but  in  all  cases  it  has  been  shown 
that  the  electromotive  force  produced  is  too  low. 
The  thermopile  has  this  advantage,  that  it  is 
wonderfully  durable.  I saw,  last  week,  one  which 
has  been  in  use  for  four  years  uninterruptedly, 
night  and  day,  without  intermission,  and  it  still 
gives  out  electricity  with  all  its  pristine  vigour. 

The  conductor  is  the  broad  road  along  which  elec- 
tricity flows  to  produce  light  at  a given  point.  In 
all  cases,  from  its  superior  conductivity,  copper  has 
been  selected.  Sometimes  this  copper  wire  has 
been  carried  overhead  and  sometimes  underground. 
Where  it  can  be  carried  overhead,  it  has  the  advan- 
tage over  underground  that,  as  the  heat  radiates 
into  the  open  air,  the  wire  itself  becomes  cooler  and 
conveys  more  electricity.  In  practice,  the  purest 
copper  is  used,  and  wire  of  the  largest  dimensions  con- 
sonant with  economy,  for  the  resistance  or  obstruc- 
tion to  the  flow  of  electricity  must  be  maintained 
as  low  as  possible,  to  prevent  waste  of  energy.  In 
the  different  experiments  which  have  been  carried 
out  in  London,  one  feature  noticeable  to  me  has 
been  in  some  cases  the  utter  ignoring  of  the  ex- 
peiience  gained  in  telegraphy.  The  way  in  which 
wires  are  suspended,  and  hung,  and  moved  about, 
is  to  the  mind  of  the  telegraphist  simply  dishearten- 
ing and  appalling.  On  the  Metropolitan  Eailway 
the  wires  were  so  decayed,  and  rotten,  and  ill-used, 
that  they  had  to  be  removed,  and  the  lighting  of 
the  Victoria  Station  of  the  Underground  Eailway 
was  abandoned.  The  currents  used  for  electric 
lighting  are  more  than  3,000  times  greater  than 
those  used  for  telegraphs.  We  have  great  diffi- 
i culty  in  maintaining  the  small  currents  used  in 
i telegraphy  along  their  proper  course,  and  the 
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small  defects  that  have,  in  thirty  years’  experience, 
made  themselves  evident  to  us,  are  simply  magnified 
in  their  hurtful  effects  3,000  times  when  applied  to 
electric  lighting  currents. 

Electric  currents  have  also  a peculiar  and  serious 
influence  on  wires  passing  in  their  neighbourhood. 
It  is  an  influence  called  induction,  and  one  that  pro- 
duces serious  disturbing  effects.  In  fact,  so  power- 
ful are  these  disturbing  effects,  that  very  great  fears 
are  entertained  that  it  will  be  impossible  to  maintain 
electric  light  and  telegraph  circuits  close  together. 
Recently  at  Holyhead  telegraph  communication 
was  completely  broken  down  along  a wire  that  ran 
side  by  side  with  the  wires  conveying  an  electric 
light,  during  the  time  the  current  flowed  to  produce 
the  light.  We  of  the  Post-office  are  watching 
carefully  for  any  interference  by  electric  light 
currents  in  this  respect. 

Why  do  electric  currents  produce  light  ? Light 
and  heat  are  mere  terms  given  to  what  are  really 
similar  operations.  Certain  undulations  impinge 
on  the  retina  of  the  eye,  and  give  that  sensation 
which  we  call  light.  They  fall  on  our  skin,  and 
produce  the  sensation  of  warmth.  They  are  incident 
on  certain  salts  of  silver,  and  produce  photographic 
pictures.  The  flow  of  electricity  means  the  gene- 
ration of  heat.  The  production  of  light  is  the 
accompaniment  of  intense  heat.  In  fact,  the 
brighter  the  light,  the  intenser  the  heat.  The  art 
of  producing  brilliant  light  is  the  art  of  producing 
high  temperature.  There  is  no  greater  illusion 
extant  than  that  the  electric  light  is  a cold  light. 
The  electric  arc  is  the  greatest  source  of  heat  known. 
Our  worthy  Chairman  has  shown  us  how  it  can 
reduce  to  liquid  the  most  refractory  metals  ; and 
at  his  country  house,  near  Tunbridge  Wells,  he  has 
kept  a stove-house  at  70°  by  its  aid.  Professor 
Dewar  measured  the  heat  radiated  by  the  light  he 
used,  and  found  it  sufficient  to  produce  three-horse 
power  per  minute  ; hence  electric  currents  produce 
light  because  they  produce  intense  heat. 

JVow,  this  heat  can  be  produced  either  by  causing 
the  electricity  to  fly  across  an  air  space,  in  which 
case  we  have  light  by  the  arc,  or  by  causing  it  to 
flow  through  a small  wire,  or  a carbon  filament, 
which  offers  obstruction  to  the  fiow,  and  produces 
light  by  incandescence. 

We  have  burning  to-night  several  specimens  of 
each  land.  The  forms  of  arc  lamps  are  very 
numerous.  In  every  case  carbon  rods  are  opposed 
to  each  other,  and  they  are  disintegrated  and  con- 
sumed in  the  fierce  blast  to  which  they  are  sub- 
jected. The  lower  pole— the  negative — acquires  a 
temperature  of  3,150°  C.,  it  is  broken  up  and  fired 
with  a fierce  bombardment  of  white  hot  molecules 
across  the  air  against  the  upper  pole — the  positive 
— which  is  beaten  up  by  incessant  impacts  into 
a higher  temperature  of  3,900°  C.,  the  arc  itself 
being  4,800°  C.  On  account  of  the  irregularity  in 
the  character,  and,  therefore,  the  consumption  of 
carbon,  and  the  variation  in  the  strength  of  the 
current,  various  ingenious  appliances  have  been 
advq)ted  to  obtain  steadiness  and  uniformity  in 
action.  IMcchanism,  clockwork,  electromagnetism, 
gravity,  and  all  kinds  of  contrivances  have  been 
called  in ; in  fact,  of  arc  lamps,  their  name  is  legion. 

A remarkable  attempt  was  made  by  Jablochkoff 
to  dispense  with  mechanism  altogether  in  his 
candle  but  though  many  thousands  of  them  are 
in  use,  it  is  doubtful  whether  the  candle  system 


will  be  permanent,  for  it  is  expensive  and  waste- 
ful. M.  J amin  has  recently  taken  a step  in  advance 
in  this  line,  and  the  trial  of  his  lamp  is  being 
eagerly  watched. 

We  have  not  yet  obtained  perfection  in  the  arc 
lamp.  We  want  brilliance,  combined  with  absolute 
steadiness,  and  the  durability  of  a winter’s  night. 
Great  steps  have,  however,  been  made  in  simplifica- 
tion of  parts  and  smoothness  of  action;  but  we 
lack  silence  and  steadiness. 

Many  of  the  defects  of  the  arc  light  are  com- 
pensated for  in  that  of  incandescence.  Here  we 
have  something  that  is  beautifully  soft,  absolutely 
noiseless,  perfectly  steady,  a light  that  brightens 
up  Nature  in  all  her  true  colours  and  purity.  I 
shall  not  readily  forget  a dinner  party  given  by 
Mr.  Spottiswoode,  the  President  of  the  Royal 
Society,  a short  time  ago,  when  his  room  was 
illuminated  by  Mr.  Swan’s  lamps.  It  was  not 
only  fascinating,  but  fairylike  and  lovely.  One 
felt  in  a dream.  We  have  had  a sample  of  it 
here,  and  the  beauty  of  the  light  grov  s on  you. 
The  incandescent  light  is,  however,  at  present,  an 
expensive  luxury.  It  requires  a considerable  ex- 
penditure of  power.  For  instance.  Sir  W.  Arm- 
strong finds  that  six-horse  power  supplies  37  lights, 
giving  altogether  925  candles.  Six-horse  power  in 
arc  lights  would  give  over  six  thousand  candles. 
However,  we  must  not  grumble.  Rapid  progress 
is  being  made  in  this  field.  Maxim,  Edison,  &c., 
in  America;  Swan,  Lane-Fox,  and  others,  in 
England,  are  working  hard,  while  Gordon  and 
Joel  are  working  in  an  intermediate  field,  where  a 
prospect  appears  of  a happy  compromise  being 
affected  between  the  arc  and  incandescence.  We 
have,  to-night,  an  illustration  of  the  burning  of 
the  J oel  lamp — a modification  of  that  introduced 
by  Mr.  Werdermann. 

A good  many  wild  statements  are  made  about 
the  light-giving  power  of  these  different  lamps. 
A standard  sperm  candle  may  be  a very  good  unit 
to  measure  gas  by,  but  it  is  a very  poor  standard 
for  the  electric  light.  Of  course  the  advocates  of 
the  electric  light  over-estimate  their  case.  It 
would  not  be  human  nature  if  they  did  not ; but 
their  divergences  are  wonderful.  Thus,  the  Glasgow 
committee  makes  one  horse-power  produce  600 
candles;  the  Trinity  House,  1,254;  a Paris  com- 
mission, 2,500 ; a certain  Anglo-American  Light 
Company,  an  unknown  quantity ! 

We  have  two  natural  standards  to  refer  to,  sun- 
light and  moonlight.  We  have  various  physical 
forces  to  appeal  to  for  measurement,  photographic 
records,  the  production  of  heat,  the  estimation  of 
shadows,  &c.,  but  the  standard  of  the  future 
remains  an  ignis  fatuus.  To  estimate  the  value  of 
a light,  you  must  not  look  at  it ; you  must  turn 
your  back  to  it ; you  must  try  and  read  small  print 
by  it,  and  then  you  will  find  what  a godsend  it 
would  be  to  find  some  means  by  which  we  could 
estimate  the  illumination  of  a square  foot  or  a 
square  yard.  We  want  not  only  a new  standard 
of  light,  but  we  want  a new  system  of  photometry. 
Efforts  have  been  made  to  estimate  the  intensity 
of  the  light  radiated  by  the  size  of  the  craters  found 
on  the  carbon  rods;  but  this  mode  of  measurement 
is  empirical  and  illusory,  for  it  varies  with  the 
character  of  the  carbons  and  the  currents  used. 

A word  about  that  “ philosopher’s  stone,”  that 
elixir  vitae,  the  subdivision  of  the  electric  light. 
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What  does  it  mean  ? It  means  that  certain  gentle- 
men hope,  from  one  central  spot,  to  distribute 
electricity,  as  they  do  gas  and  water,  throughout 
our  houses,  so  as  to  furnish  great  cities  with  cheap, 
pure,  and  abundant  light.  “ ’Tis  a consummation 
devoutly  to  be  wished.”  Now  I am  one  of  those 
who  do  not  believe  in  the  word  “impossible,” 
but  I say,  that  with  our  present  knowledge,  this 
problem  is  insoluble.  There  are  those  who  don’t 
say  so,  but  who  think  I am  an  obstructive  lunatic. 
But  what  are  the  facts?  Numbers,  thoughts, 
words,  can  be  manipulated  anyhow — hence  Whig 
and  Tory,  High  Church  and  Low  Church, 
et  hoc  genus  omne,  but  facts  are  inexorable.  Sir 
William  Armstrong,  can  only  keep  37  lights  going; 
Lane  Fox  could  only  show  12  lights  ; Professor 
Adams  could  only  produce  from  the  most  powerful 
dynamo-machine,  by  calculation,  140  lamps. 
Where  is  the  subdivision  ? The  advocates  of  sub- 
division assume  an  inexhaustible  source  of  elec- 
tricity. Their  opponents  reply  that  there  is  but  a 
very  limited  source  of  energy  in  every  dynamo- 
machine.  Subdivision  means  loss  of  power,  waste 
of  energj^  and  useless  expenditure.  We  are  not 
all  Sir  William  Armstrongs,  who  can  say  of 
his  brook,  “ T can  afford  to  waste  that  which 
costs  me  nothing.”  One  ardent  disciple  of  sub- 
division says,  “There  is  practically  no  loss  in 
dividing  the  electric  light  produced  by  this  means 
(by  incandescence).”  Now,  is  the  production 
of  925  candles  when  you  ought  to  have  6,000 
no  loss  ? Is  the  production  of  3,600  candles  on  the 
Thames-embankment,  where  you  ought  to  have 
25,000,  no  loss  ? Our  dynamo-machines  have  their 
limit,  and  no  power  on  earth,  either  of  subdivision 
or  of  multiplication,  can  make  the  machine 
do  more  than  a given  amount  of  work.  It  may 
be  that  in  course  of  time,  and,  probably,  very  soon 
too,  more  powerful  machines  and  lamps  of  lower 
resistance,  may  enable  us  to  light  up  a greater 
number  on  one  circuit,  but  this  is  not  subdivision, 
it  is  multiplication.  I anticipate  more  advantages 
from  the  transmission  of  power,  and  I look  forward 
to  the  day  when  I shall  have  in  my  own  house  a 
small  and  simple  dynamo-machine,  working  my 
own  lamps,  and  no  one  else’s.  I have  not  the 
slightest  ambition  to  be  dependent  on  electric 
currents  generated  miles  away,  and  liable  to  all  the 
interruptions  to  which  I,  as  a telegraph  engineer, 
have  had  long  and  painful  experience. 

Now,  having  got  our  light,  the  next  question  is, 
how  can  we  utilise  it  ? This  question,  as  far 
as  external  illumination  is  concerned,  is  about  to 
be  solved  for  us  in  a very  interesting  way  by  the 
City  authorities.  We  have,  first,  the  centralised 
I system  of  Dr.  Siemens,  where  one  machine  works 
' one  powerful  light,  raised  like  a small  moon  upon 
the  top  of  a high  mast ; and  we  have,  secondly, 
the  distributed  system  of  the  Brush  Company,  who 
utilise  the  existing  street  lamp-posts,  one  machine 
working  many  lights.  I have  no  doubt  myself, 

: from  my  own  observations,  that  for  symmetrical 

I spaces,  large  areas,  such  as  docks,  parades, 
I squares,  &c.,  the  former  is  the  best;  but  for  long 
and  narrow  streets  and  thoroughfares,  the  latter 
will  prove  superior. 

The  same  arguments  apply  for  internal  illumi- 
nation. Nothing  can  be  more  perfect  than  the 
centralised  system  at  the  British  Museum,  while 
the  distributed  system  would  alone  meet  the  case 


of  such  a place  as  the  Waterloo  Railway  Station. 
For  the  former  wa  want  height  and  space  ; for  the 
latter,  length  and  lowness.  In  fact,  the  longer 
and  lower  the  place  to  be  illuminated,  the  less  is 
the  intensity  of  the  light  required ; and  when  we 
come  to  long  rooms  and  passages,  we  possess  all 
we  require  in  the  small  incandescent  lamps.  It 
is  not  difiScult  to  show  that  such  conditions  may' 
arise,  even  in  external  illumination,  that  a few 
small  lamps,  well  distributed,  will  illuminate  better 
than  one  or  two  powerful  ones. 

An  eventful  feature  in  practical  lighting  is  the 
proper  scattering  or  diffusion  of  light,  by  shades, 
screens,  and  reflecting  surfaces.  There  is  an  arch- 
way at  Waterloo  Station  that  is  wonderfully  lighted, 
owing  to  the  white  glazed  tiles  on  its  sides,  form- 
iiig  such  admirably  reflecting  surfaces.  We  want 
to  emulate  the  diffusion  of  daylight.  It  is  mar- 
vellous how  whitewashed  surfaces  do  this.  Well 
selected  globes  act  as  though  they  were  self- 
luminous — they  scatter  light  and  prevent  shadows. 

The  reason  why  daylight  is  so  diffused,  and  the 
light  searches  out  the  inmost  corner  of  our  cup- 
boards and  our  drawers,  is  simply  that  practically 
the  whole  sky  becomes  the  source  of  illumination, 
light  radiating  from  each  point.  One  interesting 
question  that  Will  be  solved  by  the  great  experiment 
commencing  to-morrow  in  the  City,  will  be  the 
relative  efficieiicy  of  different  lights  in  penetrating 
fogs.  It  is  a point  open  to  the  observation  of 
every  one  of  us,  that  the  electric  light  upon  the 
Thames-embankment  exhibits  no  more  power  in 
penetrating  fogs  than  gaslight.  The  reason  of 
this  is  extremly  simple.  Light,  as  I have  previously^ 
explained,  is  due  to  the  undulation  of  matter. 
There  are  waves  and  waves  ; some  like  the  mighty 
ocean  swell,  tossing  the  Great  Eastern  like  a cork  in  a 
basin;  others  are  reflected  fromthesideof  thecork,  as 
the  billows  of  a storm  are  tossed  back  by  a solid 
pier.  The  colour  of  the  sky  is  due  to  the  reflection 
of  the  tiny  blue  waves,  by  excessively  minute 
material  particles  floating  about.  The  red  sky  at 
night  is  due  to  the  unimpeded  transmission  of  the 
larger  red  waves,  the  smaller  ones  being  checked  ; 
hence  the  dull  red  of  the  round  sun  in  a mist,  and 
the  destruction  of  the  smaller  rays  of  the  electric 
light,  which  lend  it  that  bright  and  brilliant  violet 
tint  in  clear  weather.  For  the  same  reason  that  the 
penetration  of  the  electric  light  is  no  greater  than 
gas,  its  illuminating  power  in  its  immediate  neigh- 
bourhood is  more.  For  these  small  rays  which  had 
been  checked  by  material  particles  from  penetration 
are  reflected  back  to  the  immediate  neighbourhood 
of  the  light.  There  is  a great  difference  between  the 
quantity  and  the  intensity  of  light.  There  may 
be  light  of  very  low  intensity,  but  yet  of 
such  large  quantity  as  to  penetrate  to  a 
considerable  distance.  A ship  on  fire  at  sea, 
for  instance,  is  seen  to  an  enormous  distance; 
and  it  must  not  be  forgotten  that  the  law  of 
squares,  by  which  the  relative  intensity  of  light  is 
determined,  is  true  only  for  points ; it  is  not  true 
for  surfaces.  A large  flame  of  gas,  though  its 
intensity  is  so  much  less,  may  be  as  luminant  as  a 
point  of  electric  light.  Beacon  fires,  though  of 
very  low  intensity,  are  visible  very  far.  In  fact, 
if  we  increase  the  luminous  area  as  we  recede  from 
it  in  proper  ratio,  we  shall  maintain  the  same 
amount  of  illumination ; hence  the  great  failure 
of  photometric  measurements  to  which  I have 
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alluded.  A photometer  measures  the  intensity  of 
light,  not  its  quantity. 

It  is  important  to  acquire  some  experience  from 
the  actual  users  of  the  electric  light,  and  to  know 
what  amount  of  business  has  already  been  done. 
For  instance,  there  are  nearly  300  Gramme  machines 
in  use  in  England  generating  light.  There  are 
many  more  Siemens’s,  while  the  Brush  people  have 
already  installed  many  machines  and  lights. 

The  Trinity-house,  who  have  applied  the  electric 
light  to  lighthouse  purposes,  have  at  present  con- 
hiied  its  use  to  Souter  Point,  South  Foreland,  and 
the  Lizard.  They  find  that  the  expense  involved  in 
the  installation  of  the  light  is  very  considerable,  and 
it  cannot  be  adopted  without  very  strong  and 
powerful  reasons.  Perhaps  the  greatest  exten- 
sion in  the  use  of  the  light  has  been  for  naval 
purposes.  Nearly  all  our  present  ironclads  are 
supplied  with  the  electric  light.  The  last 
addition  to  this  list,  the  Inflexible,  will  have 
no  less  than  two  Brush  machines,  each  pro- 
ducing sixteen  lights.  These  machines  will  be 
arranged  to  work  together  or  separately.  There 
will  be  lamps  in  the  citadel,  in  the  engine  and 
boiler-rooms,  in  the  steering  platform,  below  the 
torpedo  department,  in  the  magazine  and  shell- 
rooms  ; they  will  be  used  for  buoy  lights  and  mast- 
head lights,  and  probably,  as  there  will  be  plenty 
of  accommodation  on  board  for  the  production  of 
electricity,  the  cabins  will  be  lighted  with  some 
incandescent  lamps.  The  Minotaur,  again,  is  fitted 
with  sixteen  Brush  lamps  ; and,  in  fact,  for  torpedo 
purposes,  the  light  is  not  only  useful,  but  absolutely 
essential.  Last  year  I had  the  pleasure  of  spending 
some  time  in  the  Mediterranean  on  board  a ship 
laying  a submarine  cable  between  Marseilles  and 
Algiers.  Our  operations  were  carried  on  by  night 
as  comfortably  as  by  day,  by  the  aid  of  the  electric 
light. 

Libraries,  again,  have  become  a useful  field. 
Beading  by  gaslight  is  irksome ; reading  by  the 
electric  light  is  simply  delightful.  The  Picton 
Gallery  at  Liveri)Ool  has  been  so  lit  for  a long 
time,  and  the  British  Museum  is  now  permanently 
illuminated  by  five  arc  lights,  which  fully  answer 
the  purpose.  This  has  enabled  the  authorities  to 
keep  the  reading-room  open  daily  through  the 
winter  till  seven  o’clock,  and  only  on  one  day  (and 
that  within  a short  time  of  the  hour  of  closing) 
have  the  lam2:>s  failed,  the  failure  being  due  to  a 
want  of  i)i’oper  fuel  for  the  engines.  At  South 
Kensington  32  Brush  lights  are  used  with  great 
success,  and  afford  every  satisfaction,  not  only  as 
a luniinant,  but  in  an  economical  sense. 

Bailway  stations  are  gradually  adopting  the 
lights.  The  Li veiq)ool- street  Station  of  the  Great 
Eastern,  the  Paddington  Station  of  the  Great 
"W  estern,  the  Waterloo-bridge  Station  of  the 
London  and  South  Western,  the  Charing-cross 
StatioTi  of  the  South  Eastern,  the  Bricklayer’s  Arms 
(Goods)  Station  of  the  South  Eastern,  are  being 
2)ractically  and  effectively  lit,  and  the  St.  Enoch’s 
and  (iueen-street  Stations  at  Glasgow,  as  well  as 
the  Yictoi’ia  Station  at  Manchester,  are  equally 
successfully  being  lit. 

Again,  we  find  seaside  resorts  availing  themselves 
of  it  for  the  illumination  of  their  parades.  Black- 
pool, for  instance,  has,  with  great  enterprise,  lit  up 
the  whole  of  its  parade  and  piers  with  great  success. 

The  new  Albert  Docks  on  the  Thames,  the  Alex- 


andra Dock  at  Newport,  the  Mersey  Docks  at 
Liverpool,  are  all  spreading  the  use  of  this  light 
with  considerable  speed.  I was  surprised  last  year 
to  find  the  Belle  Vue  Gardens  at  Manchester  (a 
pleasure  resort  that  reminded  me  very  much  of  the 
old  Surrey  Gardens  we  used  to  have  in  London), 
where,  without  any  expert  assistance,  the  active 
managers,  the  Brothers  Jennison,  had  rigged  up 
several  lights  themselves,  and  had  experienced 
neither  trouble  nor  difficulty  in  the  matter. 

It  would  be  impossible  to  make  any  summary  of 
the  numerous  works,  mills,  dye  works,  &c.,  that 
have  been  supplied  with  lights  worked  successfully. 
The  Iron  Works  at  Barrow,  for  instance,  have 
very  extensively  employed  it;  while  the  Times 
office  was  probably  the  first  place  in  London  t<> 
inaugurate  the  introduction  of  the  electric  light 
for  such  purposes.  Shops  and  warehouses  in  all 
parts  of  the  country  are  now  being  lit  up — 
Whiteley’s,  Shoolbred’s,  Nicholl’s,  Begent- street, 
Crocker’s  warehouses  in  Friday-street,  and  many 
other  places,  and  now  we  find  the  City  inaugu- 
rating the  illumination  of  their  streets  and  open 
spaces.  I never  pass  that  wretched  excrescence 
that  indicates  the  site  of  old  Temple  Bar,  without 
wishing  that  the  heraldic  beast  that  surmounts  it 
were  removed,  and  supplanted  by  a handsome 
bronze  pillar  30  or  40  feet  high  carrying  a 
miniature  sun.  It  would  not  only  make  the 
memorial  more  ornamental,  but  it  would  make  it 
useful  as  well. 

One  of  the  most  useful  purposes  to  which  the 
light  has  been  applied,  is  that  of  photography. 
Not  only  are  pictures  taken  by  its  aid  in  the 
wretched  fogs  of  winter,  that  quite  destroy  the 
actinic  power  of  sun  rays,  but  it  is  used  to  a very 
large  extent  in  carrying  out  v/hat  is  known  as  the 
Woodbury  process.  The  electric  light  is  not  so 
powerful  as  sunlight,  i.e,,  it  does  not  operate  with 
the  same  rapidity.  Electric  light  takes,  in  fact, 
three  times  as  long  to  print  gelatine  reliefs  for 
the  Woodbury  process,  as  the  sun ; but  Messrs. 
Lock  and  Whitfield  assure  me  that  they  hardly 
know  what  they  should  have  done  during  the  past 
sunless  winter  without  its  aid.  Whether  the  ex- 
posure is  for  one  hour  in  the  sun,  or  three  hours 
in  the  electric  light,  is  a matter  of  no  consequence, 
if  the  quality  of  the  results  are  similar ; the  sun, 
however,  has  an  advantage,  due,  doubtless,  to  the 
greater  quantity  of  light  that  it  emits. 

Perhaps,  however,  the  most  interesting  appli- 
ance from  a scientific  rather  than  a commercial 
point  of  view,  is  the  application,  by  our  worthy 
Chairman,  of  this  light  to  horticultural  purposes. 
He  has  found  that  it  fulfils  all  the  requirements  for 
the  growth  of  plants  and  ripening  of  fruits ; and 
he  has  at  his  country  seat,  near  Tunbridge  Wells, 
carried  on  a very  large  series  of  experiments,  that 
have  created  quite  a sensation  in  the  scientific 
world. 

Notwithstanding  these  great  advances  in  its 
use,  it  must  not  be  forgotten  that  the  electric 
light  has  its  defects  and  its  disadvantages.  All  is 
not  gold  that  glitters.  The  intense  shadows  that 
it  emits  are  troublesome.  The  unsteadiness  of  the 
light  is  at  times  wearisome.  The  hissing  that  im- 
purities in  the  carbon  and  irregularities  in  the 
current  produce  is  tantalising,  and  the  light 
has  an  unfortunate  habit  of  misbehaving  itself 
when  it  is  most  wanted.  Moreover,  the  pro- 
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blem  of  durability  remains  yet  to  be  solved.  Many 
have  tried  it  and  abandoned  it.  In  some  cases 
its  economy  is  unquestionable;  but  there  are 
places  where  careful  persons  have  shown  that  gas, 
as  regards  economy,  surpasses  it.  It  is  question- 
able whether,  in  some  cases,  the  electric  light  does 
not  affect  the  eye.  The  experience,  however,  of 
the  readers  of  the  British  Museum  is  entirely  in  its 
favour.  Nevertheless,  I have  myself  suffered  much 
from  the  light;  true  it  was  in  experimentation, 
and  the  same  thing  might  have  happened  with 
any  intense  light ; but  rumours  do  exist  that  eyes 
have  been  affected,  and  probably  sufficient  time 
has  not  yet  elapsed  to  solve  this  question.  The 
arc  light  produces,  also,  nitrous  acid  and  other 
deleterious  gases,  as  is  shown  in  the  condition  of 
the  lamps.  The  incandescent  lamp,  is,  however, 
free  from  this  trouble.  The  powerful  currents  that 
it  requires  cannot  be  carried  over  buildings  and 
rooms  without  incurring  danger  from  fire  and  to 
life.  It  has  been  proposed  to  utilise  the  electric 
light  in  coal  mines,  but,  to  my  mind,  one  might  as 
well  lay  a train  of  gunpowder  along  a mine  gallery, 
if  it  be  at  all  a dangerous  one,  as  a wire  conveying 
such  powerful  currents  of  electricity  as  a light 
needs,  unless  that  wire  be  most  carefully  protected. 

The  disturbance  due  to  induction  I have  already 
alluded  to.  Nevertheless,  in  spite  of  all  these  defects, 
the  light  has  great  and  manifold  advantages.  The 
brilliancy  of  a well-lit  room  is  simply  enchanting. 
The  purity  of  the  light  for  the  transaction  of  busi- 
ness, the  selection  of  colours,  and  the  ordinary 
daily  avocations  of  life,  is  simply  superb.  The 
cleanliness  of  the  light  is  one  of  its  great  merits.  It 
emits  no  smoke  ; but  probably  its  greatest  advan- 
tage is  to  be  found  in  the  influence  it  exerts  on 
health.  We  all  know  that  the  air  is  vitiated  to  a 
certain  extent,  by  the  mixture  of  carbonic  acid 
with  it,  and  it  has  been  well  shown  that  to  be  con- 
sistent with  health  there  should  be  not  more  than 
six  volumes  of  carbonic  acid  in  ten  thousand 
volumes  of  air.  When  the  proportion  reaches  ten 
volumes  to  ten  thousand,  the  action  of  the  heart  is 
affected.  '\IVTien  this  proportion  runs  up  to  from 
fifteen  to  thirty  volumes  in  ten  thousand, 
headaches  occur,  and  in  higher  proportions,  rheu- 
matism and  bronchitis  are  the  consequences.  Now, 
five  thousand  cubic  feet  of  fresh  air  per  hour  per 
gas  burner,  consuming  three  feet  per  hour,  are 
required  to  maintain  your  health ; in  fact,  in  our 
great  galleries  at  the  General  Post-office,  we 
require  two  to  three  million  feet  of  fresh  air  per 
hour  to  provide  a healthy  atmosphere.  The  electric 
light  sweeps  away  all  the  necessity  for  this  venti- 
lation. It  does  not  vitiate  the  air.  We  have 
found  at  Glasgow,  where  we  have  applied  the 
electric  light,  that  all  these  causes  of  trouble  have 
ceased.  Health  has  been  engendered,  more  work 
has  been  got  out  of  men,  and,  in  point  of  fact,  the 
experience  of  others  shows  that  the  electric  light 
will  pay  for  itself  even  in  the  increased  work  that 
can  be  obtained  out  of  labour  in  consequence  of 
its  use.  Not  only  is  the  health  of  the  subject  im- 
proved, but  men  are  able  to  do  more  work  in  a 
given  time  from  the  influence  of  this  pure  light 
I than  from  the  impure  light  of  gas.  We  still  want 
brilliancy  combined  with  steadiness  and  durability. 
The  advances  made  have  not  been  so  much  in 
I this  direction,  as  in  the  improvement  of  details,  and 
I in  a greater  knowledge  of  electrical  measurements 


and  of  the  relations  that  exist  between  electricity, 
heat,  and  light.  Electricity  as  a substitute  for  gas 
is  not  a delusion  ; it  is  practicable.  It  supplies  a 
real  want ; but  for  domestic  purposes  it  is  at  present 
a luxury,  and  an  expensive  one.  Predictions  as  to 
its  grand  future  have  not  yet  been  fulfilled.  The 
public  have  shown  themselves  remarkably  sensitive 
to  its  influence  on  gas.  Nevertheless,  it  has  a. 
bright  future  before  it,  and,  though  the  poet  might 
have  said — 

It  was  a phantom  of  delight, 

When  first  it  beamed  upon  my  sight ; 

A lovely  apparition  sent 
To  be  a moment’s  ornament.” 

— if  he  had  lived  in  the  present  day,  he  would  have 
considerably  added  to  the  period  in  which  he 
estimated  the  electric  light  to  be  an  ornament. 


DISCUSSION. 

The  Chairman,  in  moving  a vote  of  thanks  to  Mr. 
Preece  for  his  valuable  paper,  said  that  gentleman  had 
passed  the  whole  subject  of  electric  lighting  in  review, 
in  a manner  which  must  have  struck  home  to  the  minds 
even  of  those  among  the  audience  who  had  not  before 
given  particular  attention  to  the  subject.  He  had 
followed  the  energy  pent  up  in  the  coal  in  former  ages 
through  its  transformations  in  the  steam-engine  and 
the  dynamo -machine,  where  it  was  manifested  as  an 
electric  current,  passing  through  the  conductor  into 
the  lamp  regulator,  where,  through  the  resistance^ 
offered  to  its  passage,  heat  was  again  generated,  being 
the  very  form  of  energy  with  which  they  started,  with 
the  difference,  however,  that  the  heat  produced  in  the 
electrodes  of  the  lamp  was  of  a much  more  intensified 
nature  than  the  heat  developed  by  the  combustion  of 
the  coal.  Hence,  after  all,  electric  lighting  meant 
nothing  else  but  carrying  energy  from  the  coal  to  the 
carbon  in  the  lamp.  But  simple  as  the  problem  appeared 
when  thus  put,  it  had  required  the  combined  ingenuity 
and  labom'  of  philosophers  and  of  practical  electricians, 
extending  not  indeed  over  centuries  but  over  decades  ; 
and  even  now  a point  had  only  been  arrived  at  where  it 
could  be  said  that  electric  fighting  was  feasible.  At 
the  present  day,  advances  were  made  more  rapidly 
than  had  ever  been  the  case  before,  and  before  long 
it  might  be  possible  to  say  that  electric  fighting  was  an 
accomplished  fact.  The  great  experiment  soon  to  be 
made  in  the  City  of  London  would  be  an  event  of  the 
greatest  importance,  and  the  greatest  city  in  the  world 
was  now  leading  the  way  in  utilising  this  new  agency 
in  a way  which  would  leave  no  doiibt  as  to  its  efficacy. 
Photometry,  the  sub  - division  of  the  electric  light, 
and  various  applications  of  electricity,  had  also  been 
touched  upon  in  the  paper,  and  though  most  of 
the  propositions  put  forward  in  it  would  be  accepted 
by  all  who  understood  the  subject  as  natural  facts,  still, 
naturally  enough,  in  so  new  a science,  there  were  other 
points  which  were  controvertible,  and  which  he  (the: 
Chairman)  wmdd  like  to  argue  with  Mr.  Preece,  but 
that  he  feared  to  try  the  patience  of  the  meeting.  They 
had  sometimes  argued  questions  very  strongly,  but  had 
always  been  very  good  friends  afterwards.  If  he  had 
understood  aright,  Mr.  Preece  hoped,  aud  great  philoso- 
phers had  entertained  the  same  hope,  that  the  divided 
light  would  ultimately  equal  the  centralised  fight  in 
economy.  He  begged  to  differ  from  that  conclusion. 
Divided  fight  meant  fight  brought  nearer  to  the  eye, 
and  the  eye  could  not  bear  a light  of  such  intensity  in 
close  proximity  as  it  could  bear  at  a distance.  Mr. 
Preece  had  very  well  said  that  fight  was  nothing  but 
heat  of  the  intensest  kind.  In  order  to  have  the  greater 
number  of  fight  rays  over  heat  rays  emanating  from  a 
centre,  it  was  necessary  that  the  temperature  should  be 
raised  to  the  utmost  attainable  point ; even  in  the 
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electric  arc,  then  burning  in  the  lamp  before  them, 
probably  nine-tenths  of  the  rays  emanating  from  that 
centre  "were  not  luminous,  hut  heat  rays,  otherwise, 
even  with  the  lamp  so  far  removed,  they  would  not  be 
be  able  to  bear  the  light.  Although  he  believed  that 
di\dded  lights  would  be  very  largely  used,  and 
with  great  effect,  where  centralised  light  was  not 
applicable,  yet  it  might  well  be  argued  from  d priori 
reasoning  that  a central  light  must  be  always 
more  economical  than  a divided  light.  With  regard 
to  his  own  experiments,  mentioned  by  Mr.  Preece, 
he  had  carried  them  on  since  last  year  for  the  purpose 
of  ]uomoting  the  growth  of  plants  by  the  electric  arc, 
with  the  object,  not  so  much  of  ripening  strawberries 
and  cucumbers  sooner  than  his  neighbours,  but  of  ascer- 
taining to  what  extent  it  was  possible  to  produce  rays 
capable  of  acting  in  substitution  for  solar  rays, 
and  also  to  what  extent  plants  could  be  accustomed 
to  bear  this  agency  without  intermission.  He 
hoped  to  be  able  to  lay  further  results  before  the 
scieutific  societies  before  long.  One  point  of  interest 
was  the  fact,  that  the  steam-engine  he  employed  to 
produce  the  electric  light  at  night,  afterwards  yielded, 
through  condensation  of  the  waste  steam,  the  heat  for 
the  green-houses,  so  that  the  electric  light  did  not  add 
materially  to  his  coal  consumption.  Having  to  keep  a 
fire  under  the  boiler  day  and  night,  he  thought  it  a 
good  opportunity  for  utilising  the  steam  power  during 
the  daytime,  and  he  bad  done  so  by  means  of  leading 
wires  from  the  dynamo  machine,  to  another  similar 
machine  at  the  farmstead  working  a chaff-cutter,  to 
another  for  working  a pumping  engine  nearly  half  a 
mile  distant,  and  to  a saw-bench  in  another  direction ; 
so  that  while  doing  its  work  near  the  green-houses,  the 
engine  was  also  cutting-  chaff  and  wood  in  one  direction, 
and  pumping  water  in  another,  and  he  hoped  yet  to 
make  it  available  for  ploughing  the  land  also.  Those 
facts  showed  that  this  mode  of  energy  was  extremely 
pliable,  and  could  with  great  ease  be  made  available  at 
a distance.  It  is  also  important  to  remark  that  no  other 
electrician  was  employed  to  keep  the  apparatus  in  order 
than  the  head  gardener,  without  certainly  any  special 
training  for  this  work. 

Mr.  Cromwell  Varley,  F.R.S.,  hadnotpaid  much  atten- 
tion latterly  to  the  application  of  theelectric  light,  and  the 
very  f ull  remarks  already  made  left  him  very  little  indeed 
to  say.  The  reason  why  lights  placed  one  aftertheother  in 
one  fdreuit  were  not  so  economical  as  the  concentration  of 
thf;  entire  x>ower  in  one  lamp  placed  at  a great  elevation, 
was  that  a considerable  amount  of  power  was  required 
to  heat  the  carbon  sufficiently  to  make  it  glow,  and  that 
])Owcr  was  all  dead  loss.  Every  particle  of  power  employed 
beyond  that  amount  would  heat  the  carbon  more  and 
more,  and  so  a greater  amount  of  heat  would  be  obtained 
when  the  entire  energy  was  concentrated  in  one  lamp 
and  one  carbon,  and  a much  greater  incandescence 
tban  when  so  much  power  was  spent  in  heating,  at 
difl'ercnt  parts,  a great  number  of  lamps.  If  it  were 
])ossiblc  to  have  stretched  along  a street  one  long  con- 
<luctor  of  line  wire  of  such  a character  that  it  would 
bear  a very  much  greater  heat  than  carbon,  and  could 
bo  made  iiu;andcscent,  of  course  the  most  uniform  and 
])crfe(;t  light  would  bo  obtained.  Failing  that,  the  next 
best  thing  was  to  get  a comparative  equality  by  using 
OIK!  light  at  a greater  elevation.  But  in  the  City  of 
I ,( )ndon,  where  the  atmosphere  was  loaded  with  particles 
of  carbon  which  practically  acted  in  such  a way  as 
to  reduce  the  light  from  white  to  red,  he  was  afraid 
that  this  mode  of  illumination  would  be  no  more  suc- 
cessful than  that  of  the  sun  on  a foggy  day. 

Mr.  Swan  remarked  that  Mr.  Preece  had  expressed  some 
doubt  as  to  thceconomy  of  lightproduced  on  the  principle 
of  the  incandescence  of  a very  thin  conductor  of  carbon, 
apparently  grounding  his  opinion  upon  Sir  William 
Anu.strong’s  calculations,  but  if  the  figures  given  by  Sir 
AN  . Armstrong  were  worked  out,  they  would  show  that 


the  light  obtained  by  means  of  the  incandescent  lamp  could 
be  divided  to  any  extent  into  small  portions,  so  that  it  | 
might  be  conducted  to  any  place  where  it  was  par-  j 
tic^arly  wanted ; and  considering  the  advantage  of  ' 
distributed  Light,  even  taking  the  figures  of  Sir  William 
Armstrong,  it  could  be  obtained  with  a sufficient  degree 
of  economy  for  practical  purposes.  And  further,  since 
Sir  William  Armstrong’s  experiments  were  made,  a 
much  greater  degree  of  economy  had  been  reached  ; he 
might  say,  without  fear  of  contradiction,  that  at  least 
twice  the  amount  of  light  could  be  obtained  by  the  same 
expenditure  of  power ; it  would  be  fairly  within  the 
mark  to  say  that  a light  of  250  candles  could  now  be 
obtained  by  an  expenditure  of  one  horse -power.  Con- 
sidering how  very  small  a quantity  of  coal  was 
required  to  develop  the  mechanical  force  — 2 lbs. 
would  be  sufficient — a very  satisfactory  return  of  dis- 
tributed or  divided  light  was  afforded  for  it.  Mr. 
Varley’s  illustration  of  the  ideal  mode  of  distributing 
the  light  along  a street,  namely,  by  having  a very  long 
wire  made  incandescent  throughout  its  entire  length, 
had  suggested  to  his  mind  a very  strong  argument  in 
favour  of  the  divisibility  of  the  electric  light  on  the 
principle  of  incandescence,  for  it  appeared  almost  self- 
evident  that  it  would  require  no  more  mechanical 
power,  and  would,  therefore,  cost  no  more,  to  heat  a wire 
extending  the  length  of  a street,  than  it  would  to  heat 
the  same  wire  if  it  was  cut  into  a number  of  small  pieces, 
separated  by  means  of  conductors  of  a size  not  to 
absorb  any  very  large  amount  of  the  power.  If  Mr. 
Varley’s  straight  wire  were  cut  up  into — say,  1,000 
pieces,  the  same  power  would  evidently  be  required  to 
produce  the  Hght,  and  the  economy  of  this,  on  the 
principle  of  incandescence,  appeared  to  be,  therefore, 
self-evident. 

Sir  Charles  Bright  called  attention  to  the  rapid 
advance  made  in  electric  lighting  ever  since  the  Paris 
Exhibition,  and  especially  in  the  improvement  of  minor 
details  in  several  of  the  dynamo -electric  machines. 
Great  improvements  had  also  been  made  in  the  various 
kinds  of  arc  and  incandescent  lights  which  had  been 
introduced.  Mr.  Preece  had  calculated  from  the  pound 
of  coal,  which  was  the  common  unit  in  calculations  of 
power  expenditure,  but  he  hoped  the  day  would  come 
when  calculations  of  the  cost  of  the  electric  light  would  I 
not  be  entirely  based  upon  the  consumption  of  any  com-  i 
bustible  material.  When  the  system  became  better 
organised,  the  power  necessary  for  the  electric  light 
might  be  derived  from  the  watersheds  of  England,  and 
so  the  cost  of  the  light,  at  all  events,  to  the  towns 
within  reach  of  such  power,  would  be  reduced  very 
much  in  comparison  with  the  cost  of  coal.  The  power 
of  tides  and  of  waterfalls  might  be  hereafter  accumu- 
lated for  producing  light  for  the  whole  country  without 
the  expenditure  of  one  pound  of  coal,  and  not  only  for 
obtaining  light  during  the  night,  but  for  many  purposes 
of  power  for  daily  application. 

Mr.  Phillips  (nephew  of  Mr.  Brush)  gave  a brief  account 
of  the  progress  of  the  electric  light  in  America.  In  the 
course  of  the  last  two  years,  about  6,000  electric 
lights  had  been  introduced  there,  many  of  them  for  in- 
terior illumination  in  factories  and  depots.  The  light- 
ing of  streets  and  open  spaces  in  that  way  had  also 
been  very  widely  adopted.  At  Wabash,  in  the  State 
of  Indiana,  the  whole  town  was  completely  lighted  by 
four  lights,  placed  on  the  dome  of  the  Court-house,  and 
yielding  a better  illumination  than  could  be  obtained  by 
more  than  five  times  the  expenditure  in  gas.  By  that 
light  the  time  could  be  distinguished  upon  a watch  at  I 
half  a mile  distance  ; and  within  a radius  of  about  | 
400  feet  the  smallest  print  used  in  newspapers  could  be  i 
distinctly  read.  Those  four  lights  required  but  7 -horse  e 
power,  and  were  maintained  at  a cost,  including  interest  I 
on  the  investment,  of  not  more  than  1,100  dollars,  or  a h 
little  over  £200  per  annum.  In  New  York  the  light  p 
was  to  be  extended  over  an  area  of  a square  mile,  and  f 
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some  5,000  lights  would  be  thereby  introduced  for  street 
illumination.  Montreal  Docks  were  illuminated  by  1 7 
lights,  run  on  a circuit  of  17,000  feetof  wire,  andoperated 
by  one  Brush  djuiamo- electric  machine,  absorbing  pro- 
bably about  sixteen  horse-power.  Various  factories  in 
the  United  States  were  also  lit  in  the  same  way ; and  as 
much  as  £400  or  £500  had  been  invested  by  more  than 
one  firm  in  electric  light  apparatus.  Upon  that  invest- 
ment in  one  case  about  £300  per  annum  was  being  saved 
besides  the  cost  of  gas,  so  that  in  a little  over  a year,  the 
cost  of  the  apparatus  would  be  paid  for  in  the  money 
saved,  with  a five  times  greater  volume  of  light,  and  one 
which  enabled  all  the  colours  of  the  goods  to  be  distin- 
gaiished,  and  prevented  vitiation  of  the  atmosphere  in 
the  work-rooms,  which  was,  of  course,  a matter  of  very 
great  consideration.  Wabash  contained  5,000  inhabi- 
tants, and  extended  over  a radius  of  about  five  furlongs. 
To  be  sure,  the  light  threw  shadows  of  some  density, 
but  it  was  the  experience  of  perfectly  unprejudiced 
people  that  even  in  the  shadows  the  light  was  con- 
siderable, and,  in  fact,  much  more  than  could  be  found 
half-way  between  two  ordinary  street  gas-lamps. 

Mr.  Crompton,  in  reply  to  Mr.  Preece’s  remark  that  a 
6,000-candle  power  coidd,  with  difficulty,  be  realised 
by  ordinary  persons,  suggested  that  an  idea  of  it  could 
be  gathered  from  the  fact  that,  by  one  of  Dr.  Siemens’s 
or  a Gramme  6,000  power  candle-light,  elevated  60  feet 
above  the  pavement,  a Globe  newspaper  could  be  read 
comfortably,  at  a distance  of  80  yards,  and  much  more 
comfortably  than  under  a gas-jet  15  feet  above  the 
pavement.  Such  lights  were  peculiarly  valuable  for 
illuminatijig  docks  and  other  large  areas,  as  watchers 
and  police  could  perceive  any  tampering  with  the  goods 
within  a radius  of  400  feet.  Probably  the  light  was  a 
hxmdred  times  more  economical  than  gas,  and,  indeed, 
the  number  of  gas-jets  necessary  to  properly  light 
up  such  vast  areas  could  hardly  be  calculated. 
No  doubt  the  lights  on  the  Thames  Embank- 
ment, which  threw  out  highly  refrangible  rays,  soon 
became  invisible  in  fogs,  but  that  was  not  the  case 
with  such  lamps  as  were  then  burning  in  the  room. 
Long  after  the  highly  refrangible  rays  given  out  by 
the  arc  itself  ceased  to  pass  through  a fog,  the  rays 
proceeding  from  the  incandescent  carbon  points  woidd 
pierce  to  a considerable  distance.  From  experiments, 
he  had  found  that  a powerful  light,  80  feet  high,  would, 
even  in  a very  dense  fog,  give  a good  light  60  or  80 
yards  round  it. 

Mr.  Preece,  in  reply,  said  the  difference  between  the 
Chairman  and  himself  was  but  small,  and  one  merely  in 
words.  Practically,  he  agreed  with  Dr.  Siemens,  that  there 
were  occasions  when  the  problem  regarding  distributed 
light  was  solved,  and  where  it  was  more  economical  and 
useful  than  centralised  light.  He  might  take  exception 
to  the  arguments  of  Mr.  Varley  and  Mr.  Swan,  as  he 
he  thought  that  it  was  not  even  theoretically  possible 
to  maintain  a wire  in  a state  of  incandescence  along 
a street.  If  it  were  practicable  to  do  so,  it  would 
be  also  possible  to  divide  the  wire  into  a number  of 
small  lengths,  but  while  it  was  found  to  be  impossible 
in  practice  to  keep  30  or  40  of  these  lights  going,  it 
would  be  equally  impossible  to  maintain  a wire  in 
a state  of  incandescence  that  would  illuminate  a 
street  30  or  40  yards  long.  At  present  the  idea  of 
sub-dividing  the  light  by  breaking  it  up  into  small  jets 
like  gas  was  quite  out  of  the  question.  Mr.  Swan’s 
success,  between  the  two  occasions  he  had  visited  London 
— not  very  far  apart— in  raising  the  illuminating  power 
of  his  lamps  from  140  to  250  candles,  showed  the 
advances  he  was  making,  and  that  he  was  working  in 
the  right  direction.  Mr.  Phillips’s  account  of  what  had 
been  done  in  the  town  of  Wabash  and  elsewhere  in 
America,  was  extremely  interesting,  but  the  town  was  a 
small  one,  and  it  would  be  long  before  we  should  be 
able,  with  our  present  apparatus,  to  produce  a light 
which,  from  the  top  of  St.  Paul’s,  would  do  much  more 


than  illuminate  the  immediate  neighbourhood  of  the 
cathedral.  He  concluded  by  requesting  the  meeting  to 
join  in  a cordial  vote  of  thanks  to  Mr.  Stevens,  of 
Basingstoke,  Mr.  Hendricks,  Mr.  Joel,  Mr.  Swan,  Mr. 
Crompton,  Messrs.  Siemens  and  Co.,  the  British  Electris 
Light  Co.,  and  several  other  gentlemen  and  com- 
panies who  had  kindly  furnished  lamps,  diagrams,  and 
apparatus  for  the  purpose  of  the  lecture. 

The  meeting  was  then  adjourned. 

During  the  first  part  of  the  meeting,  the  room  was 
illuminated  by  a Siemens  lamp  and  several  Joel  lamps. 
During  the  latter  part  it  was  lighted  by  a number  of 
Swan  lamps  and  a Brockie  lamp.  The  current  was 
supplied  by  a large  and  an  ordinary -sized  Gramme 
machine,  and  by  a Biirgin  machine.  These  machines 
were  driven  by  the  Robey  10  h.p.  engine  which  has 
been  used  diuing  the  past  fortnight  for  the  illus- 
trations for  Professor  Adams’s  lectures  and  Professor 
Perry’s  paper.  The  Society  is  indebted  to  the  pro- 
prietors of  the  above  lamps,  machines,  and  engines,  for 
the  loan  of  them. 


APPLIED  CHEMISTRY  AND  PHYSICS  SECTION. 

Thursday,  March  24,  1881 ; Latimer  Clark, 
F.R.G.S.,  in  the  chair. 

The  paper  read  was  on  “ The  Future  Develop- 
ment of  Electrical  Appliances,”  by  Prof.  John 
Perry.  The  paper  will  be  printed  in  a future 
number  of  the  Journal. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock: — 

Apbel  6. — “ The  Discrimination  and  Artistic  Use  of 
Precious  Stones.”  By  Professor  A.  H.  Church,  F.C.S. 
Sir  Philip  Cunliffe-Owen,  K.C.M.G.,  C.B.,  C.I.E.. 
will  preside. 

April  27. — “ Five  Years’  Experience  of  the  Working 
of  the  Trade  Marks’  Registration  Acts.”  By  Edmund 
J OHNSON. 

May  4. — “Buying  and  Selling;  its  Nature  audits 
Tools.”  By  Professor  Bonamy  Price,  M.A.  Lord 
Alfred  S.  Churchill  will  preside. 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

April  5. — “Canada;  the  Old  Colony  and  the  New 
Dominion.”  By  E.  Hepple  Hall.  John  Rae,  M.D., 
F.R.S.,  will  preside. 

May  10. — “Trade  Relations  between  Great  Britain 
and  her  Dependencies.”  By  William:  Westgarth. 

Applied  Chemistry  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock : — 

April  28. — “Impurities  in  Water,  and  their  Influence 
upon  its  Domestic  Utihty.”  By  G.  Stillingfleet 
Johnson,  F.C.S. 

May  12. — “ Recent  Progress  in  the  Manufacture  and 
Apphcations  of  Steel.”  By  Prof.  A.  K.  Huntington. 

May  26, — “Telegraphic  Photography.”  By  Shel- 
FORD  Bidwell.  Prof.  W.  G.  Adams,  F.R.S.,  will 
preside. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock : — 

April  29. — “On  Indian  Building  Acts.”  By  General 
Maclagan,  R.E, 

May  13.— “ Burmah.”  By  General  Sir  Arthur 
Phayre,  G.C.M.G.,  K.C.S.I.,  C.B. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
I above  papers. 
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Cai?tor  Lectures. 

Monday  evenings,  at  eiglit  o’clock ; — 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
making,” by  Alar  S.  Cole.  Four  Lectures. 

Syllabus  of  the  Course. 

Lectttee  I. — April  4. 

Introduction.  Early  foi-ms  of  twisted,  plaited,  and 
looped  threads.  Ornamental  borders  of  Assyrian, 
Greek,  Homan,  and  other  costumes.  Sumptuary  laws. 
Venetian  books  of  patterns  for  embroidery  and  lace. 
Flanders  a centre  of  linen  trade  of  Europe.  Spanish 
and  French  importations  of  early  lace.  Effect  of  pro- 
duction of  machjne-made  lace  upon  production  of  hand- 
made lace. 

Lecture  II. — April  11. 

Needlework  upon  a material.  Needlework  upon  sepa- 
rate threads.  Venetian  needle-point  lace.  Needle- 
point and  tape  lace.  French  needle-point  lace-making 
centres.  English  and  Flemish  needle-point  lace. 

Lecture  III. — May  2. 

Fringes.  Twisted  thread-work  in  England  in  the 
15th  century.  Early  designs  for  plaited  and  twisted 
threads.  Italian,  Flemish,  French,  and  Enghsh  pillow 
lace.  Laces  of  primitive  design. 

Lecture  IV. — May  9. 

Resume  as  to  styles  of  design  in  hand-made  lace. 
Traditional  patterns.  Sketch  of  the  development  of 
inventions  for  knitting  and  weaving  threads  to  imitate 
lace.  Differences  between  machine  and  hand-made 
laces.  Modem  hand-made  laces  at  Burano,  Bruges, 
Honiton,  «S:c. 

This  course  will  be  illustrated  by  specimens  of  lace. 
Diagrams  and  photographs  enlarged  will  be  shown  by 
means  of  the  lantern  and  oxyhydrogen  Light. 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
K.  Brulenell  Carter,  F.E.C.S.  Three  Lectures. 

May  16,  23,  30. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Mokday,  April  4th  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Mr.  Alan  S. 
Cole,  “ The  Art  of  Lace-making.”  (Lecture  I.) 

Fanners’  Club,  Inns  of  Court  Hotel,  Holbom,  W.C.,  4 p.m, 
Mr.  T.  bell,  “ The  Agricultural  Returns  for  isk),  and 
their  Teaching.” 

Pu^iyal  Institution,  Alhemarle-street,  W.,  5 p.m.  General 
Monthly  Meeting. 

Society  of  Engineer's,  6,  Westminster-chambers,  7^  p.m, 
klr.  Rerry  F.  Nursey,  “ Illumination  by  Means  of  Com- 
lU'cssed  Gas.” 

Medical,  11,  Chandos-street,  W.,  p.m. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  Prof. 
Balfour  Stewart,  “ The  Visible  Universe.” 

Tuesday,  April  5th  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial  Section.) 
Mr.  E.  Ilepple  Hall,  “ Canada ; the  Old  Colony  and  the 
New  Dominion.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
E.  A.  Schafer,  “ The  Blood.”  (Lecture  XII.) 

Central  Chamber  of  Agriculture  (at  the  House  of  the 
Society  of  Arts),  11  a.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
H.W.,  b ]).m.  Mr.  B.  Baker,  “ The  Actual  Lateral 
lYe.HHure  of  Earthwork.” 

Pathological,  53,  Bemef.s-street,  Oxford-street,  W.,  8Jp.m. 

Biblical  ArchiEology,  9,  Conduit-street,  W.,  8 p.m.  1.  Mr. 
Erne.st  do  BuiLsen,  “ The  Times  of  Israel’s  Servitude 
and  Sojourning  in  Egypt.”  2.  Prof.  Eb.  Schrader, 
“ Abydenu.s  and  the  Book  of  Daniel” 

7x)ological,  ll,Uanover-square,  W.,82  p.m. 

Wkdne.suay.  April  Util.  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  I’lofeasor  A.  H,  Church,  “ The 
Discrimination  and  Artistic  Use  of  Precious  Stones.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Mr.  Frank 
Kulley,  “ The  Microscopic  Structure  of  Devitritied 
Ro<'k8  from  Bedgellert  and  Snowdon.”  2.  Mr.  Frank 
Kutley,  “ The  kticroscopic  Characters  of  the  Vitreous 
Rocks  of  Montana,  U.S.”  3.  Mr.  T.  MeUard  Reade, 
‘‘  Die  Date  of  the  Last  Change  of  L«..vc-1  in  Liincashire.” 


Entomological,  11,  Chandos-street,  W.,  7 p.m. 
Pharmaceutical,  17,  Bloomsbuiy’-square,  W.C.,  8 p.m. 
Mr.  A.  W.  Gerrard.  “ ‘ Wanika,’  a new  African  Aitow- 
Poison,  its  Composition  and  Properties.” 

Royal  College  of  Physicians,  Pall-maU  East,  S.W.,  5 p.m. 
(Lumleian  Lectures.)  Dr.  Southey,  “Bright’s Disease.’^ 
(Lecture  II.) 

Archaeological  Association,  32,  Sackville-street,  W.,  8p.m. 

1.  Mr.  Thomas  Morgan,  “ Remarks  on  the  Roman 
Mosaics  at  Brading.”  2.  Mr.  J.  T.  Irvine,  “ The  Norman 
Cathedral  of  Bath,  discovered  during  the  repahs  in 
1869.” 

Obstetrical,  53,  Bemers-street,  Oxford-street,  W.,  8 p.m. 
Institution  of  Naval  Architects  (at  the  House  of  the 
Society  of  Arts),  12  noon.  1.  Annual  Report. 

2.  Election  of  Officers  and  Council.  3.  Address  by  the 
President.  4.  ISIr.  J.  D’A.  Samuda,  “ The  Almiraute 
Brown,  Argentine  cased  Corvette,  and  the  Effect  of 
Steel  Hrdls  and  Steel-faced  Armour  on  future  War 
Ships.”  5.  Mr.  W.  Parker,  “ On  Peculiarities  of 
Behaviour  of  Steel  used  in  Boilers,  for  the  Russian 
Yacht  Livadia.^^  6.  !Mr.  J.  R.  RavenhiU.  “ On  the  in- 
creasing use  of  Steel  for  Shipbuilding  and  Marine 
Engineering.” 

Thursday,  April  7th... Institution  of  Naval  Architects  (at  the 
House  of  the  Society  of  Arts),  12  noon.  1.  1\L'. 
W.  H.  White,  “The  Stability  of  certain  Merchant 
Ships.”  2.  Mr.  James  Hamilton,  “Waves  raised  by 
Paddle  Steamers,  and  their  Positions  relatively  to  the 
■Wheels.”  3.  M.  Marc.  Berrier  Fontaine,  “ The  Use 
of  Mild  Steel  for  Shipbuilding  in  the  Fi’ench  Dock- 
yards.’ 7 p.m.  1.  Mr.  W.  Denny,  “Local  Educa- 
cation  in  Naval  Architecture.”  2.  IVH.  J.  T.  Milton, 
“ Crank  Shafts.”  3.  Mr.  C.  Stromeyer,  “ The  Influence 
of  the  Cut  Off  and  Length  t^f  Stroke,  on  the  Working 
of  Steam  Engines.” 

Royal,  Burlington-house,  W.,  4j  p.m. 

Antiquaries,  Burlington-house,  W.,  8^  p.m. 

Linnean,  Burlington-house,  'W.,  8 p.m.  1.  Prof.  T.  S. 
Cobbold,  “ The  Parasites  of  Elephants.”  2.  Dr.  Watt, 
“ The  Indian  Species  of  Primula.”  3.  Mr.  H.  C- 
Sorby,  “ The  Green  Colouring  of  the  Hair  of  Sloths.” 

4.  Dr.  W.  A.  Herdman,  “ Individual  Variation  in  the 
Bronchial  Sac  of  Ascidians.” 

Chemical,  Burlington-house,  W.,  8 p.m. 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  The  Second  Conversazione. 

South  London  Photographic  (at  the  House  of  the 
Society  of  Arts),  8 p.m. 

Royal  Institution,  Albemarle-street,  W.  ,3  p.m.  Mr.  H.  H. 
Statham,  “ Ornament  Historically  and  Critically  Con- 
sidered.” (Lecture  IV.) 

Inventors’  Institute,  4,  St.  Martin’ s-place,  W.C. ,8  p.m. 
Civil  and  Mechanical  Engineers,  7,  Westminster-chambers, 

5. W.,  7 p.m.  Mr.  B.  Haughton,  “ Rainfall.” 
Archaeological  Institute,  16,  New  Bm-lington-street,  W., 

4 p.m. 

Friday,  April  8th  ...  Institution  of  Naval  Architects  (at  the 
House  of  the  Society  of  Arts),  12  noon.  1.  Mr.  W. 
H.  White,  “ The  Rolling  of  Sailing  Ships.”  2.  Mr.  R. 
E.  Froude,  “The  Leading  Phenomena  of  the  Wave- 
making Resistance  of  Ships.”  3.  Mr.  W.  W.  Rundell, 
“ Freeboard  and  Displacement  in  Relation  to  Strains  in 
Ships  among  IVaves.”  7 p.m.  1.  Capt.  E.  Goulaeff, 
“The  Imperial  Russian  Yacht  Lmacfia.”  2.  Sir  E.  J. 
Reed,  “ The  Injuries  Sustained  by  the  Livadia  in  the 
Bay  of  Biscay.”  3.  JVIr.  J.  Biles,  “Some  Results 
Deduced  from  Curves  of  Resistance.”  4.  Mr.  Charles 
Hall,  “Notes  on  Screw  Propulsion.”  5.  Mr.  Cohn 
Archer,  “ Shipbuilding  a Thousand  Years  Ago.” 

Royal  United  Service  Institution,  Whitehall-yard,  3 p.m. 
Captain  J.  C.  R.  Colomb,  “ The  Necessity  for  a Naval 
Intelhgence  Department.” 

Royal  Institution,  Albermarle-street,  W.,  9 p.m.  Prof. 

Tyndall,  “ Conversion  of  Radiant  Heat  into  Sound.” 
Astronomical,  Burlington-house,  W.,  8 p.m. 

Quekett  Microscopical  Club,  University  College,  W.C., 
8 p.m. 

Clinical,  53,  Bemers-street,  W.,  8J  p.m. 

New  Shakspere,  University  CoUege,  W.C.,  8 p.m.  1.  Miss 
Constance  O’Brien,  “Shakspere’s  Old  Men.”  2.  Miss 
Emma  Phipson,  “ Was  Shakespeare  a Democrat  ? ” 
Royal  College  of  Physicians,  Pall-mall  East,  S.W.,  5 p.m. 
(LumleianLectures.)  Dr.  Southey,  “ Bright’s  Disease.” 
(Lecture  m.) 

Saturday,  April  9th  ...  Ladies’  Sanitary  Association  (at  the 
House  of  the  Society  of  Arts),  5^  p.m.  Dr.  B.  W. 
Richardson,  “ Domestic  Sanitation  or  Health  at  Home.” 
(Lecture  VIII.) 

Physical,  Science  Schools,  South  Kensington,  S.W.,3p.m. 
Dr.  J.  H.  Gladstone  and  Mr.  Tribe,  “ Note  on  Thermal 
Electrolysis.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3|-  p.m. 
Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Rev.  H» 
R.  Haweis,  “ American  Humorists.”  (Lecture  IV.) 
Geologists’ Association,  University  College,  W.C.,  2g  p.m. 
Visit  to  British  Museum  ('Natmal  Historj-),  South 
Kensington,  tmder  the  direction  of  Dr.  Henry  Wood- 
ward. 
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All  communications  for  the  Society  should  be  addressed  to  the  Secretary 
Jokn-street,  Adelphi,  London,  W.C. 


NOTICES. 


CANTOR  LECTURES. 

The  first  lecture  of  the  fourth  course  was  de- 
livered on  Monday,  4th  inst.,  by  Alan  S.  Cole, 
on  “ The  Art  of  Lace -making.”  Enlarged  photo- 
graphs of  various  kinds  of  lace  alluded  to  in  the 
lecture  were  shown  by  means  of  the  lantern  and 
oxy-hydrogen  light. 

The  lectures  will  be  printed  in  the  Journal  during 
the  autumn  recess. 


DOMESTIC  ECONOMY  CONGRESS. 

The  third  meeting  of  the  General  Committee 
was  held  at  the  Society  of  Arts  on  Wednesday,  6th 
inst.,  when  the  following  ladies  attended: — The 
Duchess  of  Leeds,  the  Countess  of  Airlie,  Viscountess 
Strangford,  Lady  Arthur  Russell,  Dowager  Lady 
Stanley  of  Alderley,  Lady  Jane  Stewart,  Lady 
Constance  E.  Kennedy,  Lady  Reay,  Hon.  Mrs. 
Oldfield,  Lady  Cole  and  Miss  Cole,  Lady  Verney, 
Lady  Clive  Bayley,  Miss  Rose  Adams,  Mrs.  Bartley, 
Mrs.  Bidder,  Mrs.  Buckton,  Mrs.  Burke,  Mrs. 
Cassels,  Mrs.  Cotton,  Mrs.  Grenfell,  Miss  Mary 
Gurney,  Miss  Frances  Martin,  Miss  H.  A.  Martin, 
Miss  A.  Spottiswoode,  and  Miss  R.  Spottiswoode, 
with  Miss  Webb,  Secretary  of  the  Congress.  Lord 
Alfred  Churchill,  Sir  Henry  Cole,  K.C.B.,  Major- 
General  Cotton,  R.E.  C.S.I.,  and  the  Rev.  Newton 
Price,  M.A.,  members  of  the  Executive  Committee, 
were  also  present. 


HOUSE  SANITATION. 

The  Council  offer  the  following  Medals  for  the 
best  Sanitary  Arrangements  in  Houses  built  in 
the  Metropolis,  the  plans  of  such  arrangements  to 
be  exhibited  in  the  Society’s  Rooms,  Adelphi,  in 
June,  1881,  and  to  be  sent  in  on  or  before  12th 
May,  1881:— 

1 . One  Silver  Medal  for  the  best  sanitary  arrange- 
ments, carried  out  and  in  satisfactory  working, 
in  a house  let  out  in  tenements  to  artisans,  for 
which  a weekly  rental  is  paid. 

2.  One  Silver  Medal  for  the  best  sanitary 
arrangements,  in  actual  working,  in  a house  of  the 


yearly  rental  of  £40,  or  less,  to  about  £200  in 
value. 

3.  One  Silver  Medal  for  the  best  sanitary  ar- 
rangements, in  actual  satisfactory  working,  in  a 
house  of  the  yearly  rental  value  of  £200  and  up- 
wards, to  any  amount. 

4.  The  houses  must  be  open  to  the  inspection 
of  the  Judges,  who,  in  considering  their  award, 
will  be  guided  by  the  suggestions  of  plans  for 
main  sewerage,  drainage,  and  water  supply,  made 
under  the  Public  Health  Act,  1875.  The  houses 
must  have  been  in  actual  occupation  within  the 
last  three  months,  and  a Certificate  must  be  given 
by  the  occupiers,  on  a printed  form,  stating  the 
satisfactory  working  of  all  the  sanitary  arrange- 
ments, such  form  to  be  obtained  at  the  Society  of 
Arts. 

5.  The  houses  may  be  old,  fitted  with  modern 
sanitary  arrangements,  or  may  be  new.  They 
must  be  within  the  metropolitan  area  of  the  Board 
of  Works. 

6.  The  sanitary  arrangements  must  include  the 
conditions  for  good  water  supply,  drainage,  warm- 
ing, and  ventilation  of  the  house,  and  precautions 
taken  against  frost. 

7.  The  medals  may  be  awarded  to  the  occupiers 
of  the  houses,  or  the  lessees,  or  the  owners. 

8.  The  plans  must  consist  of  a ground  plan  and 
sections,  to  the  scale  of  not  less  than  one  inch  to 
five  feet ; details  of  not  less  than  one  inch  to  the 
foot.  The  plans  may  be  accompanied  by  specifi- 
cations. 

9.  The  names  of  the  architects,  surveyors,  or 
sanitary  engineers  who  directed  the  sanitary 
arrangements  should  be  given,  and  Certificates 
will  be  awarded  to  those  whose  plans  obtain  the 
Medals. 


PROCEEDINGS  OF  THE  SOCIETY. 


EIGHTEENTH  ORDINARY  MEETING. 

Wednesday,  April  6th,  1881  ; Sir  Philip 
CUNLIFFE-OWEN,  K.C.M.G.,  C.B.,  C.I.E.,  Member 
of  the  Council  of  the  Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Beattie,  William,  London  and  South  Western  Railway 
Works,  Nine-elms,  S.W. 

Cockbum,  James,  11,  Heathcote- street,  Mecklenburgh- 
square,  W.C. 

Crossley,  John  Thomas,  Q.C.,  91,  Cheyne-walk,  S.W. ; 

4,  New-square,  W.C.  ; and  Jimior  Athenseum  Club, 

5. W. 

Gibson,  Joseph  F.,  Clovelly,  Woodchurch-road,  West 
Hampstead,  N.W. 

Goodwin,  Thomas,  12,  Southwark-street,  S.E." 

Law,  James,  544,  Oxford-street,  W. 
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Lovett,  William  John,  Carver-street  Works,  Birming- 
ham. 

Lyell,  Francis  Homer,  F.K.G.S.,Nettlestone,  Widmore, 
Bickley,  Kent. 

MacGregor,  Alexander,  M.A.,  6,  Charles-street,  Berke- 
ley-square,  W. 

PoweU,  Frederick,  F.R.G.S.,  Bakewell,  Derbyshire. 
Pupikofer,  Oscar,  The  College,  Matlock,  Derbyshire. 
Stubbs,  William  Henry,  3,  Winton-square,  Stoke-on- 
Trent. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Atkinson,  John,  Tosti,  Falsgrave,  Scarborough. 

Bacon,  George  Washington,  F.R.G.S.,  127,  Strand, 
W.C. 

Black,  William,  South  Shields. 

Lorimer,  William,  Messrs.  Diibs  and  Co..  Glasgow. 
Bussell,  William  J.,  Ph.D.,  F.B.S.,  34,  Upper  Hamil- 
ton-terrace,  N.W. 

The  paper  read  was — 

THE  DISCEIMINATION  AND  AETISTIC 
USE  OF  PKECIOUS  STONES. 

By  Professor  A.  H.  Church,  F.C.S. 

It  was  not  without  set  purpose  that  I associated 
a scientific  and  an  artistic  conception  in  the  title 
of  this  paper,  for  I am  desirous  of  making  a con- 
tribution, though  it  be  but  a small  one,  to  the 
intelligent  study  and  intelligent  employment  of 
precious  stones.  And  I am  convinced  that  some 
acquaintance  with  the  less  obvious  qualities  of 
well  known  gem-stones,  and  with  the  distinguish- 
ing characteristics  of  those  species  which  remain 
practically  unrecognised  and  unappreciated,  wili 
help  forward  the  improvement  of  the  jeweller’s  art 
in  this  country.  Most  admirable  and  pleasant 
colour-combinations  are  attainable  by  the  aid  of 
materials  which,  in  many  cases,  are  now  by  no 
means  costly.  Curious  and  delicate  hues,  of 
luminous  quahty,  and  in  enduring  substance,  may 
be  arranged  and  grouped  in  forms  of  endless 
beauty  and  variety.  Neither  silks  nor  paints,  nor 
even  enamels,  can  ever  equal  the  colours  of  precious 
stones  in  durability,  or  in  brilliancy  and  pulsating 
variety  of  hue.  By  pointing  out  some  of  the 
methods  of  discriminating  one  stone  from  another, 
I hope  to  be  able  to  explain  the  modes  which  I 
shall  cite  or  suggest,  for  their  artistic  employ- 
ment. But  I hope  to  do  more  than  this.  For 
when  wo  know  something  about  the  intimate 
nature  of  any  art-material,  we  begin  to  feel  a more 
intelligent  and  a more  lively  interest  in  examples 
of  good  workmanship  wrought  in  the  substance  in 
question.  Every  connoisseur  or  collector  of  artistic 
objects  must  have  shared  in  experiences  of  this 
kind.  He  may  have  been  once  quite  dead  to  the 
peculiar  merits  of  certain  works — say,  in  bronze, 
not  even  glancing  at  any  specimens  falhng  in  his 
way.  Then  some  casual  circumstance,  perhaps  an 
exciting  contest  for  a fine  piece  of  work  at  a sale 
between  two  enthusiastic  collectors,  or  perhaps  the 
pfift  of  a choice  specimen,  may  have  drawn  atten- 
tion, I will  not  say  to  the  merits  of  such  speci- 
mens, but  at  least  to  the  esteem  in  which  they  may 
be  held.  Curiosity — it  may  be  an  intelligent 

curiosity — is  excited.  Investigation,  more  or  less 
searching,  follows.  The  hardness  of  the  metal,  its 
prevenance,  its  designer,  its  age,  the  mode  of 


manufacture,  whether  by  casting  or  hammering ; 
the  manner  of  decoration,  whether  by  chasing, 
engraving,  or  inlaying;  the  colour  and  tex- 
ture of  the  surface,  the  presence  or  absence 
of  patina,  and  not  a few  other  points  of 
interest,  constitute  the  materials  of  complex 
study.  Study  provokes  observation,  and  obser- 
vation study,  so  that  before  long  the  neglected 
group  of  artistic  bronzes  exerts  a kind  of  fascina- 
tion upon  the  new  votary.  If  his  knowledge  be 
superficial  and  inaccurate,  or  if  he  be  merely  an 
amateur  or  collector  just  because  it  is  a fashionable 
pursuit  to  gather  together  or  to  admire  certain 
classes  of  artistic  objects,  well,  then,  he  does  nob 
really  know  what  and  why  he  admires.  Forgeries 
delight  him  just  as  much  as  genuine  works,  so  long- 
as  he  is  not  sure  that  they  are  forgeries  ; but  he 
has  not  sufficient  patience  for  the  mastery  of,  or 
sufficient  insight  into,  the  characteristics  of  true 
productions,  to  discriminate  them  from  those  that 
are  false.  It  often  happens  thus  with  the  amateur 
of  precious  stones.  He  knows  nothing  of  the  optical 
elements,  say,  of  surface  lustre,  and  the  pleochroism 
which  go  to  make  up  the  tout  ensemhle  of  any  par- 
ticular gem , and  is  quite  satisfied  with  a well-cut 
bit  of  paste,  or  a cleverly  contrived  doublet. 
No  doubt,  in  some  cases,  even  an  educated 
keenness  of  vision  does  not  suffice  to  distin- 
guish the  true  stone  from  the  false,  although 
the  durability  of  the  genuine  specimens  will 
ultimately  prove  their  superiority.  But  it  is  not 
difficult  to  learn  to  appreciate  the  peculiar  and 
essential  characters  of  the  majority  of  the  species- 
of  precious  stones.  What  I wish  to  compass  to- 
night, has,  then,  not  merely  relation  to  the  artistic- 
use  and  arrangement  of  gems,  but  also  to  the 
appreciation  of  their  inherent  characteristics,  so  far 
at  least  as  these  afiect  their  appearance.  I want 
to  sketch  these  characteristics,  and  then  to  com- 
pose them  into  pictures.  For  this  purpose  I have 
set  down,  in  some  sort  of  order,  the  most  valuable 
optical  distinctions  belonging  to  precious  stones, 
arranging  these  under  the  general  heads  of 
“ Surface  ” and  “ Substance  ” : — 


1.  Plane  . 

2.  Curved 


Form  .. 


1 


3.  Metallic  . . . . 

4.  Adamantine 

5.  Eesinous.... 

6.  Vitreous  . . . , 

7.  Waxy 

8.  Pearlv 

9.  Silky"' 


- Ltjstee. 


Stjeface. 


10.  Transparent  1 

11.  Translucent  | 

12.  Opalescent }■  Light  . . 1 

13.  Chatoyant ] [ 

14.  Opaque  J 


)■  Substance. 


15.  Prismatic  

16.  Monochroic  t i 

17.  Pleochroio j Coloue-.J 

18.  Fluorescent  


I will  now  proceed  to  give  some  examples  of  the 
use  of  such  a tabular  statement  as  this.  Eef er- 
ring to  the  shape  of  stones,  we  note  that  their 
boundaries  are  either  plane  or  curved.  Now,  if  we 
want  to  use  curved  surfaces,  like  those  of  pearls, 
we  shall  find  that  it  will  not  answer  to  associate 
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•witli  them  other  curved  surfaces,  like  those  of  the 
en  cahochon  moonstone ; and  especially  is  this  the 
case  where  the  size  of  the  stone  as  well  as  the 
character  of  the  curved  surface  is  nearly  identical ; 
but  a happier  result  will  be  attained  by  combining 
a step-cut  stone  with  one  having  a curved  surface. 
Once  more,  citing  an  example  from  the  series  of 
adjectives  expressing  qualities  of  surface,  it 
will  be  found  that  gems  having  an  adaman- 
tine lustre  assort  better  with  those  which  pre- 
sent the  less  brilliant  surface  known  as  waxy, 
than  they  do  with  those  which  show  a nearer 
approach  to  the  adamantine  surface,  and  which 
are  called  resinous.  The  diamond  and  the  jargoon 
do  not  improve  or  bring  out  each  other’s  qualities, 
for  they  have  too  many  points  in  common;  but  the 
diamond  accords  well  with  the  pearl,  and  the  jar- 
goon with  the  turquoise,  that  is,  the  adamantine 
with  the  pearly,  and  the  resinous  with  the  waxy. 
Looking,  now,  into  the  substance  of  stones,  rather 
than  on  their  surface,  their  relations  to  the  trans- 
mission of  colourless  light  furnish  many  illustra- 
tions of  wise  and  unwise,  or  effective  and  defective 
combinations.  For  example,  chatoyant  stones,  like 
cat’s-eyes,  do  not  associate  well  with  translucent 
stones  like  the  chrysoprase  and  the  chalcedony — 
the  translucency  of  the  latter  confuses,  because  it 
resembles  too  closely  the  chatoyancy  of  the 
former.  But  transparent  stones  accord  well 
with  all  those  which  interrupt  the  passage 
of  light  by  such  internal  reflections.  The 
diamond,  on  this  account,  combines  admirably  with 
the  cat’s-eye  and  the  pearl,  but  it  affords  too  strong 
a contrast,  especially  when  of  large  size,  with  the 
turquoise,  to  associate  pleasantly  with  this  nearly 
opaque  stone.  From  amongst  the  qualities  per- 
taining to  the  coloiu-  of  stones,  examples  of  the 
utility  of  my  table  may  be  cited.  When  a stone 
has  much  “ fire”  in  it — that  is,  when  its  refractive 
and  dispersive  actions  upon  light  are  high — and 
it  shows  prismatic  hues,  then  it  looks  best  if 
associated  with  gems  in  which  this  property  is 
less  developed.  Again,  monochroic  stones,  which 
in  all  directions  transmit  beams  of  the  same  colour, 
should  be  associated  "with  pleochroic  stones  which 
exhibit  two  or  more  hues,  while  the  latter  should 
not  be  mixed  together. 

It  may  be  useful,  as  an  introduction  to  the  study 
of  individual  precious  stones,  to  say  a few  words 
concerning  the  physical  experiments  by  aid  of 
which  qualities  can  be  best  ascertained  and  dis- 
criminated, where,  in  fact,  we  cannot  employ  or 
wholly  trust  to  the  eye.  The  materials  required 
for  such  experiments  are  very  simple,  and  include — 

a.  A set  of  mineral  fragments  — diamond, 
sapphire,  spinel,  chrysoberyl,  topaz,  garnet,  and 
quartz — to  be  used  as  tests  for  relative  hardness. 

h.  A small  pocket  spectroscope,  by  which  absorb- 
tion-bands,  as  those  of  the  garnet  and  jargoon, 
may  be  detected. 

c.  A dichroiscope,  or  double  image  prism,  suit- 
ably mounted,  by  which  the  pleochroism,  or  differ- 
ence of  colour  in  the  light  transmitting  in  different 
directions  in  the  same  stone,  may  be  ascertained. 

d.  Liquids  or  easily  fusible  solids,  of  high  specific 
gravity,  from  2*3  upwards,  by  means  of  which  the 
detection  of  different  densities  in  doubtful  speci- 
mens may  be  easily  accomplished. 

The  applications  of  this  critical  apparatus  to  the 
discrimination  of  certain  precious  stones  will  be 


mentioned  further  on,  in  connection  with  particular 
species.  But  a few  lists  or  tables  of  the  hardness, 
pleochroism,  and  specific  gravity  of  some  of  the 
more  interesting  and  valuable  of  precious  stones 
will  be  useful  here.  Such  tables  are  more  con- 
venient for  practical  and  ready  use  when 
arranged  in  a Mnd  of  progressive  order,  such  as  I 
have  adopted.  The  hardness  assigned  to  the 
different  species,  or  varieties,  must  be  taken  as 
average  or  approximate  only.  The  terms  used  to 
designate  the  differing  colours  of  the  oppositely 
polarised  beams  in  dichroic  stones,  are  the  best 
I could  select,  but  refer  merely  to  the  specimens 
examined.  The  table  of  specific  gravities  contains 
a selection  from  about  200  specific  gravities,  taken 
by  myself  with  unusual  precautions. 

Table  op  Haedness. 


Diamond  10-0 

Sapphire 9-0 

Ruby  8*8 

Chrysoberyl  8’5 

Spinel 8-0 

Topaz 8-0 

Aquamarine  8‘0 

Emerald 7*8 

Zircon 7 ‘8 

Tourmaline  7 ’5 

Phenakite  7 '5 

Almandine 7*3 


lolite  7*3 

Cinnamon  stone  ....  7*0’ 

Jadeite  7*0 ■ 

Amethyst  7*0-^ 

Jade 6*5 

Peridot  6*3 

Moonstone 6*3 

Green  garnet 6*0 

Turquoise  6*0 

Opal 6*0 

Lapis-lazuli  5*0 


Table  op  Pleocheoic  Stones. 


Sapphire,  blue 

Blue 

Ruby,  red  

Aurora  red 
Salmon 

Tourmaline,  red 

„ brownish  red  ... 

,,  brown  

Umber  brown 
Greenish  yellow 
Pist3.chio  g*r6Cii 

preen 

Emerai.d,  green  

Yellowish  green 
Rose  pink 
Sea  green 
Grey  blue 
Azure 

Topaz,  sherry  

Peridot,  pistachio 

Aquamarine,  sea  g^een 

Beryl,  pale  blue 

Chrysoberyl,  yellow 

Greenish  yellow 
Indigo  blue 
Bluish  purple 
Indigo  blue 

loLiTE,  lavender 

Amethyst,  purple  

Tourmaline,  blue  

Twin  Colours. 


Greenish  straw. 
Carmine  red. 
Rose  pink. 
Columbine  red. 
Orange  brown. 
Bluish  green. 
Bluish  green. 
Straw  yellow. 
Brown  yellow. 
Straw  white. 
Sea  green. 
Golden  brown. 
Pale  buff. 
Reddish  pmple. 
Greenish  grey. 


Table  op  Specipic  Geavities. 


Zircon : — 

Jacinth  (Espaly)  . 4*863 
Columbine  red  ..  4*705 

Green 4*691 

Brown 4*696 

Red  brown 4*651 

Brown  yellow ... . 4*620 

YeUow 4*600 

Orange  yellow  ..  4*362 

Dull  green 4*020 

Garnet : — 

Red  4*059 


Yellow  green  ....  3*854 
Emerald  green . . . 3*849 
Pistachio  green  . . 3*848 
Cinnamon  stone . . 3*666 
Cinnamon  stone. . 3*642 
Sapphire : — 

Yellow 4*030 

Yellow 4*006 

Blue  and  white  . . 3*979 
Chrysoberyl : — 

Golden  yellow  ..  3*840 

Yellow 3*760 

Brown  yellow  ...  3*734 


Spinel : — 

Indigo 3*715 

Indigo 3*675 

Puce 3*637 

Rose 3*631 

Puce 3*592 

Aurora  red  3*590 

Olivine  : — 

Peridot 3*389 

Topaz  : — 

White 3*597 

White 3*571 

Wine  yellow 3*540 

Tourmaline : — 

Green 3*154 

Black 3*124 

Red 3*044 

Red  brown 3*009 

Beryl : — 

Emerald 2*704 

Aquamarine  ....  2*702 

Blue 2*701 

Yellow  2*697 

Brown  yellow  . . 2*690 
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Quartz 

Milky  2-642 

Pure  Rock  Crystal  2-650 
Brown  Cairngorm  2*656 
Amethyst  2*659 


Very  dark  Ame-  ) 2-662 

thyist j 

Adularia  : — 

Moonstone 2*585 


It  has  been  no  easy  matter  to  decide  upon  the 
order  in  which  the  several  most  important  precious 
stones  should  be  discussed.  In  a chemical  paper,  a 
classification  in  accordance  with  composition  would 
be  absolutely  right ; while  such  physical  properties 
tis  hardness  and  specific  gravity  might  be  made 
prominent  features  in  the  arrangement  of  the 
^?pecies  in  a physical  paper.  But  as  the  ornamental 
or  artistic  employment  of  precious  stones  conveys 
primarily,  if  not  wholly  and  ultimately,  an  appeal 
to  the  eye,  it  is  clear  that  such  optical  properties 
as  can  be  comprised  in  the  terms  colour,  lustre,  and 
light  should  afford  the  bases  of  our  classification. 
On  the  whole,  the  prominent  feature  of  precious 
stones  is  their  colour,  and  the  easiest  way  of  con- 
sidering their  colour  is  to  adopt  the  order  of 
succession  of  the  colours  in  the  ordinary  rainbow 
or  prismatic  spectrum,  beginning  with  the  white 
light  from  which  they  all  spring. 

White  Stones. — The  diamond  naturally  takes  the 
first  position  if  we  consider  its  hardness,  its  re- 
2uarkable  composition,  and  its  strong  refraction 
and  dispersion  of  light.  Its  properties,  so  far  as 
ihey  appeal  to  the  eye,  differ  much  from  those 
belonging  to  the  majority  of  other  stones,  and  it 
forms,  partly  in  consequence  of  this  peculiarity,  as 
good  a border  or  setting  to  other  jewels  as  a gold 
frame  does  to  a picture.  Of  course  much  depends 
upon  the  quality  of  the  diamond,  and  much  upon 
the  shape  which  is  given  to  it  by  the  lapidary. 
The  flat  plates  of  lasque  diamonds,  and,  in  less 
degree,  the  step-cut  stones  with  broad  tables, 
exhibit  the  unique  and  splendent  lustre  which  is 
j eculiar  to  the  polished  surface  of  this  stone  ; these 
forms  also  permit  the  transparency  and  the  total 
internal  reflection  of  light  to  be  well  seen.  Even  the 
form  of  the  diamond  crystal,  the  regular  octo- 
hedron,  when  its  surfaces  are  really  planes,  well 
exhibits  the  transparency  and  reflection  of  the 
stone. 


This  seems  the  place  to  raise  a protest,  which, 
indeed,  I have  done  on  many  previous  occasions, 
against  the  ignorance  and  narrowness  which  would 
condemn  diamonds  and  all  other  stones,  irre- 
sjjective  of  all  the  optical  differences  which  they 
])resent,  to  be  cut  en  cabochon,  or  tallow- topped, 
lhat  is,  with  a convex  rounded  surface.  A certain 
clique  of  artists  and  amateur  writers  on  art  insist 
n])on  all  stones  being  cut  in  this  way,  which,  in 
the  7iiajority  of  cases,  is  fatal  to  the  development 
(.f  those  optical  qualities  upon  which  the  beauty 
of  i)recious  stones  mainly  depends.  Indeed,  the 
facetting  of  the  great  majority  of  transparent 
stones  is  not  only  a necessary  operation,  but  it 
should  be  done  in  strict  accordance  with  certain 
nih'S  of  proportion,  which  may  be  deduced  from 
the  optical  constants  of  the  vSjDecies  of  stone  ope- 
rated upon.  But  with  pale  and  defective  specimens, 
the  raboi'hon  form  is  often  found  more  suitable  than 
the  rose,  or  brilliant,  or  stepeut ; and  it  is  the  only 
method  of  showing  to  advantage  the  peculiar 
beauties  of  a large  number  of  translucent,  cha- 
toyant, or  opaque  stones,  like  the  chrysoprase,  the 
ojial.  the  moonstone,  and  the  cat’s-eye. 

Next  to  the  diamond,  we  may  place  the  colour- 


less zircon  or  jargoon,  then  the  phenakite,  then 
the  white  sapphire,  the  white  topaz,  and  the  white 
beryl.  Eock  crystal  will  come  below  these  in 
point  of  beauty  and  brilliancy.  The  colourless 
zircon  (of  which  a fine  specimen  set  in  a ring  may 
be  seen  in  the  British  Museum  Mineral  Gallery, 
now  at  South  Kensington)  approaches  very  near  in 
prismatic  brilliancy  to  a ddamond ; so,  at  night 
especially,  does  the  rare  and  curious  mineral  phena- 
kite. There  is,  however,  always  a sort  of  difficulty 
in  finding  an  appropriate  use  for  colourless,  yet 
lustrous,  stones  in  any  article  of  jewellery  intended 
for  personal  adornment.  The  more  lustrous  and 
prismatic  they  are — the  more  they  resemble  the 
diamond  in  fact — the  less  available  are  they  for  the 
usual  purpose  to  which  gems  are  put.  Still,  there 
are  peculiar  qualities  in  these  stones  which  need 
not  be  lost  to  artistic  employment,  if  the  white 
stones  in  question  were  judiciously  associated  with 
materials  which  would  prevent  their  being  mis- 
taken for  diamonds.  A white  diamond  would  rarely 
or  never  be  bordered  by  green  tourmalines,  but 
these  stones  would  form  an  agreeable  combination 
with  a white  zircon,  a phenakite,  or  a white  topaz. 
In  the  sapphire  there  is  usually  a faint  sus- 
picion of  milkiness,  and  in  the  white  beryl 
a cool  greyish  tint,  which  prevent  these  stones 
from  resembling  the  diamond  so  closely  as 
to  be  taken  for  imitations  of  that  gem.  But 
many  of  these  colourless  stones,  notably  the  topaz 
and  rock-crystal,  in  all  probability  are  most 
appropriately  used  when  set  as  bosses  in  vessels, 
and  other  large  pieces  of  metal-work,  or  employed 
in  the  form  of  plaques  for  engraving  or  etching. 
It  is  scarcely  necessary  to  justify  such  uses  of 
these  minerals,  and  this  is  not  the  place  to  enter 
upon  the  question,  particularly  as  it  is  only  by  a 
rather  wide  use  of  the  term  precious  that  I am 
able  to  include  these  materials,  and  some  others  of 
which  I shall  have  to  speak  presently,  amongst 
precious  stones.  Of  two  other  white  materials 
employed  in  jewellery,  the  moonstone  and  the 
pearl,  a few  words  may  be  introduced  here. 
The  moonstone  forms  an  excellent  substitute 
in  many  combinations  for  the  pearl,  but  it 
does  not  associate  quite  so  well  as  the  latter 
with  the  diamond.  With  deep- coloured  ame- 
thysts, spinels,  and  tourmalines,  few  colourless 
gems  look  more  refined  than  the  moonstone.  But 
these  stones,  which  fetch  a shilling  or  so  a piece 
only,  should  always  be  accurately  re-cut  and 
highly  re-polished  before  being  used.  Their  forms 
are  too  irregluar,  and  their  surfaces  too  imperfect, 
as  imported  from  Ceylon,  to  show  off  their  moon- 
light sheen  with  half  its  intensity,  unless  they  are 
passed  again  under  a careful  lapidary ’s  hands.  The 
improvement  thus  effected  is  marvellous.  The  value 
of  the  pearl,  whether  its  “orient”  be  luminous  with 
prismatic  hues,  or  whether  it  be  a warm,  soft 
white  merely,  is  too  well  known  to  be  more  than 
named  in  this  connection.  But  I may  be  permitted 
to  say  one  word  in  deprecation  of  the  extravagant 
expenditure  of  time,  of  ingenuity,  and  of  costly 
materials,  which  the  attempt  to  convert  large  irregu- 
lar pearls  into  structures  resembling  figures  has  so 
often  caused.  The  result  is  nearly  always  most 
unhappy. 

Red  Stones. — The  ruby  may  fitly  be  considered 
before  other  coloured  stones.  It,  with  the 
sapphire,  and  all  the  transparent  varieties  of 


JOTJENAL  OF  THE  SOCIETY  OF  AETS,  April  8,  1881. 


443 


corundum,  ranks  next  to  the  diamond  in  hard- 
ness. It  is,  moreover,  a stone  of  great  beauty. 
Probably  the  experts  in  jewels  are  right  in  assi^- 
ing  the  highest  value  to  those  rubies  which 
possess  a “pigeon’s  blood”  colour — this  is  the 
orthodox  hue.  But  the  paler  colours,  and  those 
which  verge  upon  pink  and  crimson,  and  even 
violet,  are  capable  of  being  so  treated  by  means  of 
association  with  white  and  black  enamel,  or  with 
dark  stones,  like  olive-green  tourmalines,  as  to 
lend  themselves  to  the  production  of  very  beauti- 
ful decorative  effects.  The  great  mistake  com- 
monly made  in  the  treatment  of  the  paler  rubies, 
lies  in  the  attempt  to  treat  them  in  the  same  way 
as  the  deeper-coloured  stones. 

It  is  ditiBcult  to  describe  the  peculiar  colour- 
quality  of  the  ruby  in  words.  In  fact,  our  nomen- 
cJature  of  colours  is  neither  ample  nor  accurate. 
Our  appreciation  of  delicate  differences  between 
colours  is  growing,  but  the  language  by  which  we 
endeavour  to  describe  the  hues  which  we  have 
learned  to  appreciate  is  either  stationaiy,  or  else  re- 
ceives additions  from  time  to  time  of  unsatis- 
factory words,  derived  from  the  caprices  of  French 
fashions.  The  time  has  really  arrived  when  a 
standard  series  of  hues  of  all  sorts  should  be  con- 
structed and  appropriately  named ; but,  in  the  case 
of  the  ruby,  the  question  of  pleochroism  comes  in, 
and  renders  the  difficulty  of  describing  the  colour- 
quality  of  this  stone  greater.  There  is  also  some 
prismatic  “fire”  in  the  stone,  and  much  internal 
reflection  of  light,  while  its  surface  lustre  lies 
between  resinous  and  vitreous.  These  four  pro- 
perties give  to  the  red  of  the  ruby  a peculiar 
richness,  which  the  two  other  species  of  precious 
stones — the  spinel  and  the  garnet — which  come 
nearest  to  it  in  colour,  do  not  equally  possess.  The 
two  reds  which  make  up  the  colour  transmitted  by 
the  ruby  do  not  differ  much,  but  yet  they  help  to 
impart,  to  a properly  cut  stone,  a delicate  variation 
of  hue  which  is  not  present  in  any  other  red  stone, 
nor  in  any  imitative  substance.  The  dichroiscope, 
consequently,  never  fails  to  discriminate  between  a 
ruby  on  the  one  hand  and  a spinal  or  a garnet  on 
the  other.  The  two  latter  stones  are,  of  course, 
softer  than  the  ruby,  and  the  former  is  always 
lighter,  that  is,  of  less  specific  gravity.  For  the 
ruby,  and  the  whole  of  the  corundum  family  of 
stones,  have  the  specific  gravity  of  4,  and  a hard- 
ness which  is  nearly,  and  in  some  cases  quite  9,  on 
the  mineral ogical  scale. 

One  of  the  happiest  uses  of  the  ruby  is  in  the 
form  of  an  inlay,  in  certain  gold  vessels  of  Indian 
origin.  The  external  surface  of  these  vessels  is 
covered  with  a system  of  interlacing  ridges  and 
furrows.  The  rubies,  generally  small,  oval,  and 
cut  enca&ocAon,  are  set  along  the  furrows.  Thus  they 
are  much  protected  from  the  chance  of  dislodgement, 
while  the  effect  they  produce,  of  a rich  deep  crimson 
groundwork  over  which  a gold  netting  has  been 
thrown,  is  in  perfect  harmony  with  the  materials 
and  their  workmanship.  For,  naturally,  the  metal 
gold,  when  pure,  or  nearly  pure,  throws  a ruddy 
tint  when  light  is  reflected  from  surface  to  surface ; 
witness  the  interior  of  gilt  vessels.  The  same  thing 
occurs  in  the  golden  furrows  of  which  we  have 
spoken,  where  the  rubies  seem  to  rest  in  a golden 
sh(«n,  of  a hue  in  which  the  yellow,  and  orange,  and 
red  elements,  now  one  and  now  another,  appear  to 
prevail.  The  gold  should  not  be  burnished  where 


much  contrast  between  the  metallic  surfaces  and  the 
rubies  is  desired,  but  the  stones  themselves  should 
be  as  brightly  polished  as  possible,  in  order  not 
only  to  develop  the  full  beauty  and  variety  of 
their  colour,  but  also  the  very  considerable  surface 
lustre  which  the  ruby  possesses.  There  is  another 
kind  of  Indian  jewellers’  work  to  which  most  of 
the  remarks  I have  just  made  apply.  A perforated 
plate  or  disc  of  delicate  arabesque  or  radiated  work 
is  found  decorated  with  ruby  beads,  round  or  oval, 
attached  to  the  circumference  of  the  ornament,  or 
else  introduced  into  its  midst  in  concentric  circles. 
Here  dull,  dead  or  “matt”  gold  is  particularly 
appropriate,  as  affording  a pleasant  contrast  to  the 
rich,  smooth,  and  soft  transparency  of  the  rubies, 
which,  from  the  manner  of  their  mounting,  may  be 
looked  through.  Therefinement  of  the  slender  gold- 
work,  which,  in  this  class  of  jewellery,  approaches 
the  delicacy  of  filagree,  sets  off  by  its  minuteness 
of  detail  the  simpler  and  bolder  forms  of  the 
plain,  smooth,  rounded  stones,  which  give  it 
colour  and  warmth.  I must  dwell  for  a moment 
or  two  upon  another  Eastern  method  of  dealing 
with  the  ruby.  I refer  to  the  use  of  this  stone  as 
an  inlay  or  onlay — that  is,  an  incrustation — upon 
jade,  both  white  and  green.  It  is  not  so  much 
here  a beautiful  contrast  of  colour  that  is  attained, 
although  the  greenish  grey  or  olive  green  of  the 
jade,  enhances  the  redness  of  the  ruby;  but  it  is 
a contrast  of  tixtures,  a contrast  of  surfaces,  a 
contrast  of  ti  anslucencies.  You  see  but  a little 
way  into  the  jade,  though  it  is  illuminated  by  a 
soft  diffused  light;  but  you  see  through  the  clear 
deep-toned  rubies,  with  their  flashing  beams  of 
crimson. 

Now  compare  with  these  examples  of  the 
artistic  employment  of  the  ruby,  the  ordinary 
mode  in  which  this  stone  is  set  by  English 
jewellers.  Look  at  the  half-hoop  ruby  ring,  with 
five  rubies  well  matched  in  colour,  and  graduated 
exactly  in  size,  set  close  together  in  a regular  row. 
You  see,  perhaps,  a little  speck  of  gold  appearing 
here  and  there  at  each  end  of  each  stone,  but 
nothing  is  made  of  these  pieces  of  gold.  You 
accept  them  because  you  know  they  are  necessary 
to  hold  the  stones  in  their  places,  but  you  find 
neither  invention  nor  beauty  in  these  little  bits  of 
gold  claws.  In  fact,  they  are  frequently  prepared 
by  the  gross,  ready  for  the  mounting  of  any  stones, 
provided  the  shape  of  the  latter  be  suitable. 
Bubies,  sapphires,  diamonds,  garnets,  and  emeralds 
are  all  set  in  the  same  way,  not  an  attempt  being 
made  to  adapt  the  amount  of  gold  surface  or  its 
form  to  the  specific  nature  of  each  gem.  But  why 
should  not  some  variety  and  some  appropriateness 
of  mounting  be  secured  for  all  stones 't  How  ex- 
quisite, and  yet  how  strong,  were  the  gold  and 
enamel  settings  of  precious  stones  in  the  Cinque- 
cento  time  in  Italy.  Let  those  patrons  who 
desire  the  rather  barbaric  splendour  of  masses  of 
rubies  gratify  their  taste  by  means  of  jewels  in 
which  the  setting  is  not  seen  at  all.  But  surely  a 
fine  stone  is  worthy  of  a fine  and  originally  de- 
signed setting — proportioning  the  latter  in  form, 
in  amount  of  work  and  surface,  and  also  in  colour, 
whether  red,  or  green,  or  yellow  gold,  or  enamel, 
to  the  shape  and  the  hue  of  the  stone  to  be  set. 
And  even  small  stones  become  quite  beautiful,  when 
arranged  with  taste  and  judgment,  in  accordance 
with  the  conditions  I have  named,  and  with  the 
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furtiier  condition  as  to  collocation  of  individual 
stones  in  accordance  with  their  size  and  shape.  In 
pendants,  and  necklets,  and  lockets,  and  brooches 
there  is  room  for  the  expression  of  some  definite 
and  intelligible  design.  The  mere  alternation  of 
nibies  "wfith  diamonds  in  rows  or  chequer  work  may, 
in  some  instances,  achieve  all  that  is  needed.  But 
a design  of  more  definite  form  may  often  be  pre- 
ferable, especially  where  the  stones  at  one’s  dis- 
posal are  of  differing  colours  and  sizes.  Then  one 
may  construct  a suitable  bit  of  leafage  or  flower- 
age,  duly  conventionalised,  in  accordance  with  the 
nature  of  the  available  materials,  into  forms  of 
more  or  less  geometrical  severity.  It  should  be 
noted  that  moonstones,  and  white  sapphires,  in 
which  there  often  lurks  a faint  opalescence,  accord 
well  vfith  rubies  ; but  it  must  be  kept  in  mind  that 
the  size  of  the  colourless  stones  which  are  to  be 
associated  Avith  rubies  in  such  designs  as  those 
which  I have  named,  is  a matter  of  much 
moment.  It  is  a mistake  to  attempt  to  match  the 
colourless  and  the  coloured  stones  in  respect  of 
size,  and  generally  of  shape  also.  One  should  be 
smaller  than  the  other.  Large  rubies  with  small 
moonstones,  or  small  rubies  with  large  moon- 
stones, and  similarly,  square  stones  with  round, 
and  oblong  stones  with  round,  generally  produce 
happier  effects  than  square  with  square,  and 
oblong  with  oblong.  Pearls  accord  with  rubies, 
not  only  by  reason  of  their  colour  relations,  but 
also  on  account  of  their  shape.  In  the  case  of 
rubies  cut  en  cahochon,  brilhant-cut  or  square 
step-cut  diamonds  will  be  found  to  yield  very 
satisfactory  combinations.  A border  of  small 
brilliants  or  roses  is  a usual  and  a useful  mode  of 
setting  off  the  qualities  of  a ruby.  The  colour  of 
a pale  stone  is  heightened  by  contrast  with  the 
colourlessness  of  the  diamonds;  the  richness  of  a 
rich  stone  is  enriched,  and  a small  stone,  if 
surrounded  by  stones  still  smaller,  becomes  magni- 
fied in  proportion. 

Next  to  the  ruby,  amongst  the  red  stones,  comes 
the  spinel  or  balais  ruby,  an  entirely  different 
mineral  species,  without  any  pleochroism,  and 
inferior  in  hardness  to  the  true  ruby.  The  scarlet, 
aurora  red,  and  flame-coloured  spinels  are  the  most 
beautiful ; those  which  verge  upon  crimson,  purple, 
and  violet,  looking  dull  and  black  at  night,  but 
showing  very  delicate  and  often  rare  hues  by  day. 
lied  spinels  accord  well  with  small  brilliants,  or 
with  larger  pearls  or  moonstones.  A fine  aurora- 
red  spinel  looks  well  when  surrounded  with  delicate 
foliage  of  white,  orange,  and  black  enamels.  Step- 
cutting, similar  to  that  employed  for  emeralds, 
accords  best  with  the  optical  qualities  of  this  stone. 
A biconvex  lenticular  form  may  be  so  adapted  to 
this  stone,  as  to  throw  a good  deal  of  soft  and 
rich  colour  into  a specimen  which  would  otherwise 
have  had  little  beauty  to  recommend  it.  What 
richness  of  hue  the  finer  examples  of  red  spinel 
may  show  is  to  be  studied  in  two  specimens  in  the 
Townshend  collection.  South  Kensington  Museum, 
Nos.  1,820  and  1,827. 

From  spinels  the  passage  to  garnets  is  easy. 
But  it  is  not  really  difficult  to  discriminate  between 
tlie  two  species,  even  when  the  colours  seem  the 
same.  If  you  have  a niby,  a spinel,  and  a garnet 
together,  the  first  will  scratch  the  second  and  the 
s<-cond  the  third.  The  ruby  will  show  two  colours 
in  the  dichroiscope,  the  spinel  and  the  garnet  only 


one.  The  spinel  will  exhibit  no  black  bands  like 
those  belonging  to  the  red  garnet,  when  viewed 
with  the  spectroscope.  And  there  is  a blacknesss, 
due  to  much  absorption  of  light,  in  many  of  the 
facets  of  a garnet,  as  seen  from  the  “ table  ” of  the 
stone,  which  will  not  be  observed  in  the  spinel. 
The  garnet,  unless  of  remarkable  size  or  quality, 
will  hardly  be  deemed  worthy  of  being  mounted 
in  the  same  costly  way  as  the  ruby  or  the  red 
spinel,  but  it  may  be  said  that  the  same  general  treat  - 
ment  suits  all  these  red  stones.  Yet  there  are  two 
ways  in  which  garnets  have,  for  long  and  in  many 
places,  been  treated,  to  which  I may  legitimately 
refer  here.  The  plates  of  garnet  so  largely  found 
in  Anglo-Saxon  and  Celtic  jewels  have  remained, 
in  the  majority  of  cases,  intact  to  the  present  day. 
They  afford,  in  their  breadths  of  soft,  rich  colour, 
a pleasant  contrast  to  the  minute  filagree,  granu- 
lated, and  enamel  work,  with  which  they  are 
generally  associated.  The  other  employment  of 
the  red  garnet  (and  it  may  be  traced  back  to  a far 
earlier  date  than  that  I have  just  cited)  is  as  a 
carbuncle—  not  necessarily  foiled  at  the  back.  Cut 
en  cahochon,  slightly  hollowed  behind,  and  laid  on 
a plain  gold  surface,  the  light,  as  of  a glowing 
coal,  quivers  in  the  midst  of  a good  stone.  There 
is  a lovely  disc  of  antique  gold  set  with  five  car- 
buncles in  the  Gold  Ornaments  Boom  at  the  British 
Museum.  There  is  a round  carbuncle  boss  in  the 
centre ; then  four  long  pointed  arms,  like  much 
elongated  pears,  radiate  from  this  centre,  alter- 
nately with  a somewhat  similar  series  of  repousse 
arms,  beaten  up  from  the  disc  of  gold,  and  bordered 
with  nurled  wires  onlaid.  There  is  not  much 
work  in  the  piece ; the  intrinsic  value  of  gold  and 
garnets  is  quite  small,  but  the  effect  is  delightful ; 
simple,  yet  rich  ; solid,  yet  elegant.  Can  the  same 
praise  be  honestly  given  to  modem  garnet- work  ? 
Can  we  feel  a genuine  satisfaction  either  in  the 
design,  the  execution,  or  the  effect  of  a compound 
big  carbuncle  of  eight  lobes,  with  a six-rayed  star 
rivetted  into  the  midst  of  it,  the  aforesaid  star 
being  of  hard,  poor,  glittering,  much  alloyed  gold, 
and  containing  a number  of  irregular  fragments  of 
defective  diamonds  ? The  star  soon  gets  loose, 
and,  later  on,  the  diamonds  begin  dropping  out. 
But  I will  not  pursue  the  history  of  the  piece  any 
farther,  and  I will  refrain  from  calling  your 
attention  to  other  obnoxious  modes  of  using  the 
carbuncles  say,  in  a ring  with  a sham  gold  knot 
on  either  side. 

Amongst  orange  and  yellow  stones  I would, 
unhesitatingly,  assign  the  first  place  to  the  yellow 
zircon — a stone  which  is  sometimes  found  of  a hue 
which  may  be  aptly  described  as  that  of  trans- 
parent gold.  Next  to  this  comes  the  cinnamon 
stone,  or  essonite  ; and  then  we  may  place  the  rich 
sherry-coloured  Brazilian  topaz — that  kind  which 
yields,  when  heated,  the  finest  rose-pink  stones. 
Yellow  sapphires  take  an  almost  equal  rank  with 
the  best  topazes,  and  then  the  chrysoberyl  follows, 
and,  at  some  distance,  the  yellow  beryl.  Few 
colour  combinations  have  been  attempted  with 
these  yellow  stones ; puce-coloured  spinels  I have 
found  to  associate  with  the  yellow  sapphire  very 
happily,  but  there  are  some  enamels  which 
answer  equally  well.  Generally,  a design  of  pale 
blueish-grey  enamel,  with  minor  details  wrought 
in  buff  and  white,  developes  the  richness  of  gold- 
coloured  stones. 
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There  are  two  green  stones  about  which  some- 
thing ought  to  be  said — the  emerald  and  the  tour- 
maline. I do  not  sympathise  with  those  persons 
who  regard  the  green  of  the  emerald  as  vulgar. 
It  is  too  easy  to  construct  a vulgar,  coarse  orna- 
ment out  of  emeralds,  even  if  they  be  of  fine 
quality;  so  much  I >\dll  allow.  But  the  emerald, 
step-cut,  and  judiciously  and  quietly  mounted, 
possesses  a rich  and  refreshing  colour,  just 
sufficiently  dichroic  to  show  passages  of  bluish- 
green  with  the  green.  Green  tourmalines  are  much 
more  markedly  dichroic,  and  it  is  much  to  be  re- 
gretted that,  with  rare  exceptions,  the  patrons  of 
the  jewellers’  art  still  remain  ignorant,  not  only  of 
the  peculiarly  rich  and  varied  qualities  of  the 
colour  of  the  tourmaUne,  but  even  of  the  existence 
of  this  gem-stone.  With  moonstones,  or  with  grey 
and  white  enamel,  long  prismatic  tourmalines, 
carefully  cut,  afford  a delightful  colour-combina- 
tion pecuKarly  fitted  for  larger  pieces  of  personal 
adornment,  such  as  pendants  and  brooches.  The 
so-called  green  garnets  of  the  Urals,  especially 
those  which  are  of  an  olive  or  pistachio  green,  are 
lustrous  and  fiery  stones,  but  their  softness  pre- 
cludes their  use  in  rings.  The  same  objection  holds 
good  with  regard  to  the  lovely  stone,  the  peridot, 
but  this  species  occurs  frequently  of  large  size,  and 
so  is  well  adapted  for  employment  in  jewels  not 
subject  to  much  attrition.  It  is  a dichroic  stone; 
it  accords  well  with  small  puce,  violet,  or  indigo 
spinels,  also  with  black  and  white  enamel. 

Passing  over,  for  lack  of  time,  the  varieties  of 
beryl  known  as  aquamarine,  the  green  and  blue 
beryl,  the  blue  topaz,  and  the  green  sapphire,  I 
must  linger  for  a few  moments  over  the  sapphire. 
The  dichroism  of  this  stone,  strong  though  it  is, 
does  not  appear  much  in  the  cut  specimens  we 
usually  see.  But  I do  not  doubt  that  the  twin 
beams  of  diversely- coloured  light  which  this  stone 
transmits,  one  azure  blue,  the  other  greenish 
straw,  contribute  to  produce  the  peculiarly  rich 
quality  of  its  velvety  softness.  There  is  a glittering 
coldness  in  all  the  imitations  of  the  sapphire — 
the  timbre  of  their  colour,  if  I may  borrow  a word 
from  music,  is  harsh  and  unsatisfactory.  So  a 
recent  imitation,  a kind  of  lime-spinel  made 
artificially,  exhibits  apparently  the  right  colour, 
but  it  is  flat  and  uninteresting.  To  my  eye,  the 
difference  between  a true  sapphire  and  a false  one 
is  the  analogue  of  the  difference  between  a piece  of 
leafage  in  wrought  iron,  and  the  same  piece  in 
cast  iron.  As  to  the  arrangement  of  the  sapphire 
in  jewellery,  so  much  depends  upon  its  depth  of 
colour  and  its  precise  hue,  that  a general  rule 
would  be  fallacious.  Unless  it  be  pale,  when 
certain  green  tourmalines  go  well  with  it,  the 
sapphire  may  be  most  safely  associated  with  pearls, 
diamonds,  moonstones,  or  white  topazes  the 
cutting  and  size  of  the  stones  being  carefully 
studied. 

I wish  I had  time  to  say  something  about  the 
amethyst,  both  the  violet  quartz  and  the  harder 
and  infinitely  rarer  violet  sapphire.  But  if  I have 
been  compelled  to  omit  such  observations,  and 
many  other  things  which  I would  gladly  have 
included,  I may,  perhaps,  entertain  a reasonable 
hoj^  that  what  I have  found  time  and  opportunity 
to  introduce  may  stimulate  the  production,  and 
the  appreciation  also,  of  new  and  choice  colour- 
combinations  of  precious  stones,  and  may  tend  to 


a more  lively  and  intelligent  interest  in  those 
little-known  and  little-prized  species,  the  jargoon, 
the  tourmaline,  and  the  spinel. 

Before  concluding,  I may  be  permitted  to  direct 
your  attention  to  two  matters  of  considerable  im- 
portance in  connection  with  this  subject,  if  our 
interest  is  to  be  sustained,  enlarged,  and  educated. 
I refer  to  collections  of  specimens  of  precious  stones, 
and  to  books  on  the  subject.  You  must  go  to 
pubbc  museums  if  you  are  to  see  a j argoon  or  a 
tourmaline.  With  a very  few  exceptions,  the 
largest  and  most  noted  London  jewellers  could  not 
produce  a single  fine  specimen  of  these  curious 
stones,  nor  identify  them  if  they  were  shown  to  them. 
I had  five  good  stones  mounted  by  a well-known 
goldsmith  a few  years  ago,  and  he  misnamed  every 
one  of  them  in  the  bill.  Signor  Giuliano,  of  115, 
Piccadilly,  is,  indeed,  the  only  artist-jeweller  whom 
I know  to  have  made  a speciality  of  the  judicious 
employment  of  these  out-of-way  stones. 

1 commend  to  your  notice  three  collections  of 
precious  stones.  In  the  Museum  of  Practical 
Geology,  Jermyn-street,  there  is  a small  series 
amongst  which  the  jargoons  (especially  a green 
one)  are  particularly  fine.  In  the  Mineral  Depart- 
ment of  the  British  Museum,  now  at  South  Ken- 
sington, a most  complete  series  of  every  kind  of 
precious  stone,  distributed,  however,  in  many 
cases  according  to  their  mineralogical  position,  will 
be  found.  And  the  South  Kensington  Museum 
itself  owns  a fine  series  of  mounted  precious  stones, 
178  in  number,  the  bequest  of  the  late  Bev. 
Chauncey  Hare  Townshend.  Unfortunately,  the 
official  catalogue  (1877)  of  the  Townshend  col- 
lection contains  more  than  twenty  incorrect  or 
doubtful  attributions.  But  you  will  learn  much 
from  this  series,  if  you  wdl  bear  in  mind  the 
corrections  which  I made  in  this  list,  in  a paper 
published  in  the  Spectator^  on  July  9th,  1870,  winch 
I repeated  in  the  Quarterly  Journal  of  Science  for 
January,  1871,  and  which  were  adopted  by 
Mr.  Hodder  M.  Westropp,  in  his  compilation, 
published  in  1874,  and  entitled  a “Manual  of 
Precious  Stones.”  I will  just  give  you  a single 
instance  of  how  misleading  are  the  names  affixed 
to  some  of  the  Townshend  gems.  On  page  17  of 
the  catalogue  (last  edition).  Nos.  1306  and  1307, 
and  those  only,  are  described  as  hyacinths, 
jacinths,  or  zircons.  Both  are  garnets,  and  so 
the  Townshend  collection  would  appear  to  include 
no  representative  of  this  interesting  species.  But 
this  is  not  so.  For  Nos.  1281  and  1282,  called 
garnets,  are  really  zircons;  so,  probably,  is  No. 
1305,  which  figures  as  a chrysolite;  and  there  is  a 
fourth  characteristic  specimen.  No.  1322,  labelled 
tourmaline.  But  if  you  make  these  corrections, 
and  14  others  (Nos.  1184,  1188,  1192,  1194,  1195, 
1277,  1290,  1297,  1298,  1299,  1304,  1309,  1312,  and 
1318),  you  may  study  the  remainder  of  these  speci- 
mens with  satisfaction  and  confidence.  In  a neigbour- 
ing  case  to  the  Townshend  series  there  are  some  in- 
teresting specimens  lent  by  the  Eight  Hon.  A.  J . 
Beresford  Hope.  But  here  note  that  Nos.  60  and  61 
are  not  jacinths,  but  garnets  ; that  42  is  not  a sap- 
phire, but  a bit  of  blue  glass  worth  4d.  or  6d.;  that  53 
is  not  an  emerald,  but  a bit  of  green  glass,  though 
next  to  it  is  a veritable  emerald,  or  rather  two, 
carved  into  a vinaigrette ; that  No.‘  110,  called  an 
aquamarine,  is  actually  a sapphire,  and  that  No. 
113  is  a tourmaline,  not  an  aquamarine. 
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Of  the  many  books  written  of  late  about  pre- 
cious stones,  few  have  any  claims  to  scientific 
exactness,  or  afford  any  satisfactory  indication  as 
to  the  artistic  arrangement  and  use  of  precious 
stones.  Many  interesting  facts  and  fancies  about 
particular  stones,  and  about  their  commercial 
aspects,  are  given  in  Mr.  H.  Emanuel’s  “ Diamonds 
and  Precious  Stones  ” (1865);  and  more  particularly 
in  Mr.  E.  W.  Streeter’s  “ Precious  Stones  and 
Gems”  (1877).  But  the  little  volume  by  M. 
Louis  Dieulafait,  entitled  “ Diamants  et  Pierres 
Precieuses  ” (1871),  which  has  been  translated  into 
English,  commends  itself  on  many  accounts  as  the 
neatest,  cheapest,  and  most  trustworthy  manual 
of  the  subject  which  has  yet  appeared.  I venture 
to  refer  also  to  my  own  papers  previously  named, 
to  one  in  vol.  i.  of  the  Magazine  of  Art,  and  to  a 
paper  in  the  Proceedings  of  the  Geologists'^  Associa- 
tion, vol.  V.,  No.  7. 

In  conclusion,  I must  ask  you  to  pardon  the 
omissions,  and  they  are  many,  in  this  paper,  in 
which  a large  subject  had  to  be  handled  in  a short 
time.  And  I must  ask  you,  further,  to  pardon  the 
imperfect  and  inadequate  manner  in  which  I have 
attempted  to  express  the  results  of  my  own  thought 
and  work,  in  those  sections  of  the  subject  upon 
which  I have  found  time  to  say  something.  If 
my  paper  serves  in  any  way  to  stimulate  and 
direct  thought  upon  the  artistic  employment  of 
precious  stones,  such  a result  will  be  as  much  as 
I could  have  hoped  for,  and  more  than  I have 
warrant  for  expecting. 


DISCUSSION. 

The  Chairman  said  they  must  all  be  very  grateful  to 
Professor  Church  for  the  very  interesting  paper  he  had 
given  them,  and  he  personally  felt  specially  grateful  to 
liim  for  having  exposed  the  shortcomings  of  the  South 
Kensington  Museum.  Nothing  was  so  healthy  to  any 
public  institution  as  criticism,  and  he  should  not  only 
take  advantage  of  the  criticisms  he  had  heard,  but 
should  try  to  get  from  Professor  Churchy  who  seemed 
to  bo  an  authority  on  a large  number  of  varied  subjects, 
a ])opular  liandbook  on  this  subject  of  precious  stones, 
lie  liad  followed  the  paper  with  great  interest,  and  he 
hoped  there  were  some  gentlemen  present  who  would  be 
prepared  to  discuss  it. 

Mr.  Edmunds  said  ho  must  confess  that  his  business 
as  a jeweller  Avas  carried  on  more  by  rule  of  thumb  than 
on  sf,iontific  principles  ; he  Avas  guided  principally  by 
what  Avould  sell,  and  therefore  he  could  not  pretend  to 
instruct  the  meeting  in  any  Avay.  Pie  cordially  agreed 
Avith  Avliat  the  Chairman  had  said  as  to  the  value  of  the 
]>aper,  and  sliould  be  A'cry  much  pleased  to  see  a taste 
for  precious  stones  cultivated.  At  present  the  jewellery 
business  Avas  guided  mainly  by  intrinsic  value,  and 
llicrc  Avas  not  nearly  so  much  taste  and  skill  exercised 
in  mounting  as  might  bo  seen  on  the  Continent.  There 
was  room  for  a gi’eat  deal  of  improvement  in  this 
direction,  and  lie  lioped  that  this  paper  might  have 
sonic  good  effect  in  directing  more  attention  to  this 
subject. 

Mr.  Liggins,  after  complimenting  Professor  Church 
on  the  ]ia|>cr,  said  his  opinion  was  that  when  they  had 
anything  so  magnificent  as  a diamond,  ruby,  or  emerald, 
it  Avas  the  duty  of  the  manufacturer  to  assist,  by  a nice 
•■omhination  of  colour  and  art  in  the  setting  to  improve 
the  a]i]>carance  of  those  splendid  gems.  They  were  also 
indebted  to  I’rofessor  Church  for  information  as  to  how 
to  distinguish  real  from  spurious  gems.  He  did  not 
know  that  he  was  eA'er  more  pleased  than  on  one  occasion 
ad  year,  when  he  heard  a paper  at  the  Royal  Societ 


on  the  manufacture  of  diamonds.  His  satisfaction  was 
not  at  the  fact  that  diamonds  had  been  made  by  man, 
because  he  thought  that  would  be  a most  disastrous 
application  of  science,  but  it  was  an  extraordinary  and 
beautiful  fact  that  the  ingenuity  of  the  chemist  could 
produce  what  he  believed  was  generally  considered  to 
be  the  purest  thing  in  nature,  the  pure  carbon  of  the 
diamond.  At  the  same  time,  he  believed  there  was 
very  little  prospect  of  the  manufacture  being  carried 
out,  except  as  a scientific  experiment ; that  there  was, 
in  fact,  no  chance  of  getting  manufactured  diamonds 
to  supplant  the  work  of  Nature.  In  his  opinion,  the 
jeweller’s  art  had  very  much  advanced  within  the 
last  few  years,  especially  since  the  Exhibition  of 
1851.  There  had  been  a vast  improvement  in  the 
setting  of  gems,  and  further  advances  might  be  looked 
for  from  that  paper,  and  a study  of  the  collections  to 
which  reference  had  been  made. 

Mr,  James  Price  said  he  was  sure  Professor  Church 
would  pardon  him  if  he  ventured  mildly  to  criticise  ono 
or  two  points  in  the  paper.  He  quite  agreed  with  him 
that  a great  deal  depended  on  the  harmony  with  which 
colours  were  blended,  in  the  production  of  works  of  art 
in  precious  stones,  and  also  in  the  form  given  to  them  , 
but  with  regard  to  the  condemnation  which  had  been 
passed  on  the  practice  of  cutting  stones  en  cabochon, 
there  was  this  to  be  said,  in  the  case  of  rubies,  emeralds, 
and  other  stones,  if  they  were  sufficiently  pure  to  show 
that  brilliancy  for  which  they  were  so  much  admired, 
and  in  which  their  principal  value  consisted,  it  would 
be  an  immense  sacrifice  to  cut  them  in  this  way  ; but 
when  they  were  not  of  first-rate  quality,  it  was  a great 
advantage  to  cut  them  en  cabochon,  because  it  hid  to  a 
great  extent  the  fiaws  and  faults  which  the  stone  con- 
tained. That  was  the  principal  reason  for  adopting 
this  form  ; and  another  reason  was  that  they  sold  better, 
and  were  more  in  demand  than  facetted  stones  of  the 
same  class.  Of  course,  the  sale  of  stones,  and  the  profit  to 
be  made  out  of  them,  would  always  influence  those  who 
dealt  in  them,  and  there  was  a much  greater  demand 
for  cabochon  stones,  especially  in  oriental  climates,  where 
probably  the  brightness  of  the  light  led  the  wearers 
to  look  more  to  colour  than  brilliancy  in  precious 
stones.  In  the  belts  of  swords  and  other  articles 
where  they  were  used,  a stone  cn  cabochon  would 
have  a better  effect  than  a facetted  one ; and,  even  in  this 
country,  a gentleman  who  wished  to  wear  a ruby  in  a 
ring  or  a pin  might  not  unnaturally  prefer  the  quieter 
appearance  of  a cabochon  than  one  which  would  have  a 
more  glaring,  and  as  some  might  say,  vulgar  effect. 
Again,  rubies  made  a beautifiil  combination  with  jade, 
as  Professor  Church  had  himself  pointed  out,  but 
in  such  a position  they  would  require  colour,  not 
brilliancy.  Then  Professor  Church  had  protested 
against  the  use  made  of  irregular  monster  pearls,  by 
forming  them  into  the  representation  of  some  natural 
object  ; but  as  they  were  formed  by  nature  in 
these  irregular  shapes,  in  which  they  were  alto- 
gether inapplicable  for  necklaces  or  similar  pur- 
poses, the  jeweller  could  only  use  them  at  aU 
by  fashioning  them  into  the  shape  of  a beetle,  a bee,  or 
any  other  form  which  might  suggest  itself  as  being 
most  suitable  to  the  particular  pearl.  He  then  con- 
demned .some  of  the  common  forms  of  jewellery  in  this 
country,  particularly  the  half -hoop  ruby  ring,  because 
it  ouly  showed  the  rubies.  But  such  a ring  was  not  in- 
tended to  be  worn  as  a single  article  of  jewellery ; it 
would  be  accompanied  by  a diamond  ring,  or  something 
of  the  kind,  so  that  one  would  set  off  the  other.  With 
regard  to  the  moonstone  being  very  suitable  for  jewellery 
he  would  point  out  that  it  had  no  intrinsic  value, 
scarcely  more  than  a pebble  or  an  agate,  and,  therefore, 
it  would  be  useless  and  inconsistent  fora  jeweller  to  mount 
it,  because  he  would  find  no  purchasers.  Although 
these  stones  might  look  very  well,  there  would  be  no 
means  of  disposing  of  them.  They  might  be  made  into  a 
beautiful  work  of  art  for  a museum,  but  for  ordinary 
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purposes  they  would  be  iLseless.  The  same  with  regard 
to  spinels.  Nobody  asked  for  them,  and  no  shop  kept 
them  ; if  they  did,  they  would  not  sell  them,  and  there- 
fore they  were  not  mounted.  The  aristocracy, 
now-a-days,  paid  great  attention  to  precious  stones,  to 
their  qualities,  value,  and  distinguishing  peculiarities, 
and  they  knew  very  well  that  it  was  not  difficult 
to  distinguish  these  stones  from  rubies,  because  they 
were  really  much  softer.  With  regard  to  the  emerald 
being  discredited  by  some  people,  and  considered 
vulgar,  it  was  just  now — only  temporarily,  he  believed 
— out  of  fashion.  In  all  ages  it  had  been  highly 
esteemed,  and  he  believed  it  would  always  be  con- 
sidered of  great  value.  It  had  a certain  soft  beauty 
which  had  always  been  admired,  and  it  formed  a 
beautiful  combination  with  the  diamond.  In  these 
matters  much  depended  on  fashion,  and,  in  the  present 
day,  the  sapphire  was  greatly  in  demand,  and  there- 
fore it  was  mounted  and  sold ; and  he  believed  the  day 
of  the  emerald  would  come  roimd  again,  and  possibly 
the  jargoon  and  tourmaline  might,  at  some  future  time, 
be  in  demand  also.  At  present,  though  they  might 
be  curious  and  beautiful  as  works  of  art,  they  would  be 
useless  except  for  museum  purposes.  What  was  wanted 
was  that  a higher  standard  of  talent  should  be  employed, 
in  the  production  of  those  articles  in  which  precious  stones 
were  used  for  artistic  and  ornamental  purposes.  Looking 
back  some  hundreds  of  years,  to  the  time  of  Benvenuto 
CeUini,  they  would  find  a much  higher  standard  than  ex- 
isted now,  for,  with  all  our  advances  in  steam,  machinery, 
and  science,  we  were  much  behind  in  such  matters.  Great 
progress  had  been  made  in  architecture,  sculpture,  and 
in  music,  and  he  hoped  the  reading  of  this  paper  might 
give  a start  to  this  subject  also,  and  that  they  might 
see  in  this  country'  those  who  possessed  higher  training 
and  capacity  devote  themselves,  as  they  did  in  former 
ages,  to  the  working  up  of  these  highly  prized  and 
beautiful  productions  of  nature.  In  the  arts  he  had 
mentioned,  the  practical  men  were  highly  cultivated, 
but  in  jewellery  it  was  not  so  ; the  practical  men  were 
mere  mechanics,  and  the  designers  were  only  one  step 
higher.  They  wanted  a higher  order  of  intellect  devoted 
to  it,  and  then  they  might  hope  to  rival  the  works  of 
former  ages,  which  at  present  they  were  far  from  doing. 

Mr.  Clements  had  listened  with  great  pleasure  to  the 
paper,  but  at  the  same  time  he  thought  Professor  Church 
had  to  some  extent  put  the  cart  before  the  horse. 
Mineralogy  was  a very  difficult  subject,  and  was  very 
little  studied,  but  until  it  was  so,  and  the  public  could 
appreciate  the  distinction  between  precious  stones,  it 
would  not  be  much  use  for  the  jeweller  to  supply  them 
in  a more  artistic  form  ; hence  he  simply  made  what 
would  sell.  He  believed  the  Chairman  would  bear  him 
out  that,  in  the  Science  and  Art  Examinations,  only  a 
few  hundreds  went  up  for  mineralogy,  as  compared 
with  thousands  who  studied  other  subjects,  and  until  it 
was  more  cultivated,  he  feared  no  advance  would  be 
made  in  the  artistic  production  of  jewellery.  Prior  to 
1851  we  were  much  behind  France  in  aU  art  matters, 
drawing  being  only  taught  to  a few  who  were  supposed 
to  have  a talent  for  it ; now  it  was  taught  to  almost 
eve^one,  and  we  were  becoming  an  artistic 
nation,  supplying  not  only  designers  for  our  own 
country,  but  for  others,  especially  the  United  States 
and  the  Colonies.  When  mineralogy  was  also  gene- 
rally taught,  we  might  hope  to  make  similar  advances 
in  jewellery.  When  at  the  Paris  Exhibition,  he  was 
much  struck  with  the  dexterity  of  the  French  in 
manufacturing  jewellery,  but  he  hoped  through  the 
exertions  of  the  Society,  and  the  City  Guilds  Institute, 
that  improvement  might  be  made.  At  the  present  time 
people  looked  simply  to  money  value,  and  would  not 
study  a subject  from  which  they  did  not  expect  to  reap 
a benefit ; and  it  would  only  be  by  holding  out  to 
jewellers  the  hope  that  artistic  work  would  command  a 
higher  .price,  that  attention  would  be  paid  to  the  subject, 
with  the  resiilt  that  improvement  might  be  expected. 


Mr.  Nockold,  as  a practical  lapidary,  did  not  agree 
with  Mr.  Price  that  the  cutting  of  stones  en  cabochon 
concealed  their  faults  ; on  the  contrary,  he  thought  it- 
would  show  them  up.  Again,  with  regard  to  moon- 
stones not  being  more  valuable  than  pebbles,  he  could 
say  from  experience  that  they  were  much  in  demand  at 
the  present  time,  and  that  plenty  of  buyers  could  be 
found.  Emeralds  were  still  very  valuable,  and  would 
fetch  a long  price. 

Mr.  Price  said  his  contention  was  that  the  pui-est 
stones,  as  a rule,  were  not  en  cabochon,  and  he  believed 
everyone  of  experience  would  confirm  his  opinion. 
Moonstones  were  not  of  any  intrinsic  value,  as  compared 
to  precious  stones.  He  was  aware  that  there  was  a con- 
siderable demand  for  them  at  present  for  the  American 
market,  where  they  were  used  for  pebble  work. 

Mr.  William  Botly  said  there  were  some  of  the  finest 
precious  stones  ever  collected  together  at  the  Paris 
Exhibition.  He  remembered  in  particular  two  enormous 
emeralds  in  a pair  of  bracelets,  several  hundred  pounds 
in  value,  which  he  had  the  pleasure  of  examining.  He 
noticed  there  was  a difference  in  the  colour  of  them, 
and  though  the  proprietor  would  not  at  first  admit  that 
they  were  not  a perfect  match,  he  at  last  acknowledged 
that  there  was  a difference,  and  that  one  was  worth 
£50  more  than  the  other.  They  were  much  indebted 
to  Professor  Church  for  bringing  this  subject  forward, 
and  insisting  as  he  had  on  the  importance  of  due  care 
and  skill  in  the  arrangement  of  form  and  colour,  for  it 
was  only  by  attention  to  these  points  that  we  could 
ever  hope  to  rival  the  French  and  other  workmen. 
Although  Amsterdam  had  for  many  years  stood  almost 
alone  in  the  cutting  of  diamonds,  he  understood 
that  an  immense  deal  was  now  being  done  in  England* 
It  had  been  said  that  the  Koh-i-noor  had  been 
immensely  reduced  in  size  from  injudicious  cutting* 
He  believed  that  both  the  late  Prince  Consort  and 
the  Duke  of  Wellington  were  consulted,  and  were  pre- 
sent at  the  cutting;  but  if  the  facts  were  as  represented, 
it  showed  the  great  importance  of  more  perfect  know- 
ledge in  the  manipulation  of  precious  stones. 

Mr.  C.  J.  Parton,  while  quite  agreeing  with  Professor 
Church  that  there  was  httle  talent  displayed  in  the 
mounting  of  precious  stones,  thought  they  could  hardly 
wonder  at  the  fact.  In  olden  times  jewellery  was 
only  worn  by  a few,  and  the  man  who  mounted 
the  stones  came  into  direct  contact  with  those  who 
wore  them,  and  he  was  well  paid  for  his  labour. 
It  would  be  scarcely  thought  fit  to  apprentice  a 
boy  to  an  artist,  who  did  not  show  some  artistic 
talent,  but  jewellery  was  taken  up  as  a trade,  not 
as  an  art,  and  boys  were  apprenticed  to  it  as  to 
any  mechanical  trade  without  any  talent  at  all. 
It  was  simply  because  there  was  not  sufficient 
demand  for  artistic  work,  that  they  did  not  have  it. 
He  was  quite  sure  that  when  the  public  taste  was 
shown  sufficiently  to  induce  men  of  talent  to  devote 
themselves  to  it,  knowing  that  they  would  receive  that 
amount  of  remuneration  due  to  art  work,  there  would 
be  a great  improvement.  But  when  a workman  simply 
received  an  order  for  one  article,  and  found  a gross 
sold  better,  he  would  naturally  devote  himself  to  the 
gross. 

Mr.  Ford  desired  to  corroborate  the  remarks  which 
had  been  made  by  Mr.  Price.  He  said  that  cabochons,  as- 
generally  cut,  hid  the  flaws  in  various  stones,  and  as 
a lapidary  of  some  forty  years’  experience,  he  (Mr. 
Ford),  could  confirm  that  statement,  and  he  knew 
that  in  many  cases,  although  not  in  all,  it  was 
adopted  for  that  purpose.  Moonstones  were  very 
common,  and  he  had  sold  them  in  quantities  at  4d. 
and  6d.  each.  It  was  not  to  be  supposed  that 
jewellery  of  fine  quality  would  be  associated  with  stones 
of  that  small  value.  As  to  the  emerald,  he  would  say  that 
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it  was  the  most  beautiful  stone  of  any  next  to  the  ruby, 
and  he  coiild  not  imagine  how  any  one  could  call  it 
vulgar.  With  regard  to  diamond  cutting,  the  practice 
had  now  so  improved  and  greatly  increased  in  amount, 
that  he  believed  in  a few  years’  time  the  trade  would  be 
developed  in  London  to  the  extent  that  there  woidd  be 
factories,  as  there  were  in  Amsterdam,  having  two  or 
tliree  hundred  men  at  work. 

Professor  Church,  in  reply,  referred  to  the  exact  words 
he  had  used  with  reference  to  cutting  stones  en  cabochon  ; 
lie  did  not  give  it  as  his  own  opinion,  or  as  the  practice, 
but  wliat  had  been  advanced  in  several  books,  and 
especially  in  a lecture  given  by  Mr.  Ruskin  some  years 
ago  at  Oxford,  in  which  he  objected  to  any  facetted  stones 
at  aU.  And  there  were  several  others  of  the  same  school 
who  liad  objected  over  and  over  again  to  any  facetted 
stones,  good,  bad,  or  indifferent.  He  did  not  agree 
that  the  commercial  value  of  a material  which  was 
fairly  hard,  and  useful  for  artistic  purposes,  was  the 
sole  criterion  as  to  its  employment.  If  red,  blue,  or 
other  enamels  were  used,  whose  intrinsic  value  was  a very 
small  sum  per  pound,  and  most  superb  ornaments  were 
produced  with  it  in  combination  with  gold  and  precious 
stones,  why  should  you  not  use  a lovely,  brilliant,  hard 
substance  like  the  moonstone  in  decorative  jewel  work. 
There  were  one  or  two  specimens  in  the  case  on  the  table 
which  were  worthy  examples  of  the  exercise  of  a good 
deal  of  labour.  It  was  qidte  true  that  the  spinel  was  not 
quite  as  hardas  the  ruby,  but  it  was  not  very  far  short  of 
it,  as  woidd  be  seen  by  the  table.  His  own  opinion  of  the 
emerald  was  that  it  was  a lovely  stone,  and  with  regard  to 
the  jargoon  and  tourmaline,  what  they  wanted  was  to 
lead  public  opinion  to  appreciate  them.  Of  course  they 
would  not  pay ; very  few  people  would  buy  them,  but 
there  were  some  collectors  who  did  buy  these  stones,  and 
he  knew  of  many  pieces  of  spinel  work  and  jargoon 
work  which  had  passed  into  very  good  hands.  It  was 
really  not  necessary  to  know  much  about  mineralogy  to 
be  able  to  distinguish  these  things.  An  educated,  keen 
sight,  and  a few  simple  instruments,  used  in  a moment, 
would  enable  anyone  to  distinguish  any  of  the  stones 
which  otherwise  were  rather  difficult  to  determine  with- 
out them.  Lastly,  he  would  say  that  the  main  object  of 
his  paper  had  been  to  introduce  a discussion  on  the 
subject,  and  to  show  what  might  be  done  in  various 
little  worked  directions. 

The  Chairman,  in  proposing  a vote  of  thanks  to  Pro- 
fessor Church  for  his  paper,  said  he  hoped  that  a great 
deal  of  good  would  residt  from  it,  and  that  attention 
would  be  drawn  to  the  various  collections  which  had 
h(!cn  mentioned.  He  had  lived  for  25  years  at  the 
►iouth  Kensington  Museum,  but  he  should  take  an  early 
opportunity  of  inspecting  the  Townshend  collection  with 
a renewed  interest,  and  he  trusted  that,  out  of  the  million 
of  visitors  who  honoured  the  Museum  during  the  year, 
ina7iy  would  be  led  to  study  that  collection  with  more 
attention.  The  authorities,  after  what  had  been  said, 
would  take  care  to  have  all  the  specimens  properly 
lalxilod,  and  po.ssibly  they  might  be  able  to  add  to  the 
collection  some  of  the  specimens  of  which  Professor 
< iiurch  had  referred. 

The  vote  of  thanks  was  passed  unanimously,  and  the 
meeting  separated. 


MISCELLANEOUS. 


BREAD  REFORM. 

Dr.  Graham,  the  author  of  the  Cantor  Lectures  on 
“ The  Chemistry  of  Bread -making,”  delivered  in  1879, 
lia.s  published  in  the  Miller  of  the  7th  February,  a long 
letter  on  the  subject  of  what  is  called  “ Bread  Reform.” 
Dr.  Graham  combats  many  of  the  statements  put 
forward  at  the  Mansion-house  last  December,  in  favour 


of  bread  including  the  bran  and  husk.  He  commences 
by  summing  up  the  doctrines  put  forth  by  the  Bread 
Reform  League  as  follows : — ‘ ‘1st.  That  white  bread  does 
not  contain  sufficient  albuminoids  for  dietetic  purposes, 
and  that  wheat-meal  bread  does  contain  sufficient,  or,  at 
least,  is  incomparably  better  adaptedf or  human  food  than 
white  bread.  2nd.  They  assert — or,  at  least,  imply — 
that  the  albuminoids  of  bran  are  of  the  same  dietetic 
value  to  man  as  the  higher  albuminoids  of  white  flour. 
3rd.  They  assert  that  the  greater  part  of  the  phosphates 
is  removed  with  the  removal  of  the  bran.  4th.  They 
support  their  views  as  to  the  relative  merits  of  whole 
meal  and  fine  flour  by  economic  considerations,  and  con- 
clude that  the  cheaper  is  by  far  the  better.  5th.  They 
repudiate  the  universal  conclusions  arrived  at  in  refer- 
ence to  the  relative  merits  of  white  and  brown  bread,  as 
being  not  due  to  the  dictates  of  natural  instinctive 
selection  of  that  which  is  best  for  man,  but  to  prejudice 
and  an  ignorant  and  debased  taste.  6th.  They  either 
ignore  the  impossibility  of  obtaining  a well-piled  and 
weU-aerated  bread  by  the  fermentation  process — or, 
recognising  this,  they  imply  the  necessity  of  the 
adoption  of  the  Dauglish  or  other  artificial  aeration 
process.” 

Dr.  G-raham  then  proceeds  to  examine  in  succession 
the  arguments  put  forward  by  various  speakers  at  the 
Conference.  He  commences  with  Miss  Yates,  the 
Secretary  of  the  League,  who  maintains  that  good 
nourishing  bread  is  sufficient  to  support  the  whole 
population.  To  this  Dr.  Graham  objects  that  bread 
alone  is  an  insufficient  diet  for  a semi -carnivorous 
animal.  The  next  point  taken  up  is  the  inferior  digesti- 
bility of  white  flour,  which  is  also  said  by  Miss  Yates  to 
contain  less  nourishment.  To  this  Dr.  Graham  observes 
that  the  amount  of  bread  eaten  by  Frenchmen  is  a 
practical  argument  on  the  other  side,  and  that  it  is 
inconceivable  to  believe  that  the  white  bread  of  Paris, 
Vienna,  Dresden,  or  Moscow,  all  rich  in  albuminoids, 
but  deficient  in  bran,  could  be  injurious  to  persons 
eating  them,  and  difficult  to  digest.  He  says  that  the 
reason  Frenchmen  can  easily  digest  large  quantities  of 
bread,  is  simply  because  the  bran  has  been  eliminated. 
Some  enthusiastic  remarks  of  Miss  Yates,  as  to  the 
probability  of  pauperism,  disease,  and  misery  being 
abolished  by  the  use  of  whole-meal  bread  are  condemned 
by  Dr.  Graham. 

The  next  speaker  was  Professor  Henslow,  who  stated 
that  ‘ ‘ the  grain  consisted  of  two  parts — the  interior 
white  tissue,  which  contained  a preponderence  of  starch 
of  but  little  nutritive  value,  and  the  outer  layers,  rich  in 
gluten  phosphates,  &c. 

To  this  Dr.  Graham  replies: — “ It  will  astonish  a 
miller  or  baker  to  learn  that  the  fine  white  flours  of 
France,  Hungary,  and  other  countries  are  of  little 
nutritive  value,  because  deficient  in  gluten ; the  fact 
being  that  these  fiours  are  richer  than  any  of  ours  in 
the  amount  of  gluten  they  contain.  Perhaps  the  Pro- 
fessor meant  only  to  assert  that,  in  the  outer  skin,  the 
ratio  of  albuminoids  (not  gluten,  but  chiefly  cerealine) 
was  high  as  compared  with  starch ; be  this  as  it  may, 
as  reported  in  your  paper,  the  statement  distinctly  im- 
plies that  the  greater  portion  of  the  interior  of  the 
grain,  being  deficient  in  gluten  and  rich  in  starch,  is  of 
but  little  nutritive  value.  It  is  almost  needless  to  add 
that  the  statement  is  erroneous.” 

Professor  Church  is  the  next  antagonist,  and  his 
statement  that  the  finest  flour  contains  only  a small 
per-centage  of  nitrogenous  substances  is  contradicted  by 
Dr.  Graham.  By  Professor  Church’s  remarks  Dr. 
Graham  is  led  to  comment  on  the  aerated  bread  in  the 
following  terms: — “Here  and  there  an  enthusiast — 
stimulated,  it  may  be,  by  the  absiird  tales  told  of  the 
filthy  concomitants  of  the  fermentation  process,  long 
since  removed  by  the  introduction  of . mechanical 
appliances — wiU  eat  and  try  co  like  aerated  bread ; but, 
as  thirty  years’  experience  has  shown,  the  world  at 
large  wffi  have  none  of  it.  Indeed,  most  of  those  who 
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have  griven  it  a fair  trial,  have  at  last  gone  back  to  the 
sweet  “ nutty  ” flavoured  product  of  fermentation.  The 
aeration  process  of  bread-making  in  Europe,  as  com- 
pared with  the  fermentation  process,  is  utterly  insigmifi- 
cant  in  its  residts.  In  short,  on  this  matter,  as  on  the 
question  of  bran  and  other  articles  of  diet,  hasty 
theorists,  taking  mere  chemical  data  as  a guide,  have 
been  prone  to  dictate  to  the  world  as  to  what  it  should 
eat  and  what  it  should  drink.  The  world  eats  and 
drinks  what  it  likes,  not  w'hat  crude  and  groiuidless 
theory  dictates,  and  in  so  doing  it  is,  in  the  long  run, 
right.  Here  and  there  an  instinctive  craving  may  be 
wrong  perhaps,  but,  as  a rule,  where  natural  preference 
and  so-called  science  conflict,  the  latter  has  gone  wrong 
on  some  crude  and  ill-founded  assumptions.” 

Professor  Church  gave  the  ratio  of  albuminoids  to 
starch  as  1 to  5 in  whole  meal  bread,  but  only  1 to  7^ 
or  1 to  8 in  white  bread.  This  assertion  is  disputed  by 
Professor  Graham,  who  says:  — “Even  with  English 
flours  the  ratio  of  albuminoids  to  starch  is  much  higher 
than  1 to  8,  and  as  two-thirds  of  all  the  wheat  we  con- 
sume are  imported  from  countries  of  more  favourable 
climatic  conditions,  and,  therefore,  with  a higher 
elaboration  of  the  albuminoids,  the  statement  in  regard 
to  our  bread  is  utterly  erroneous.” 

Dr.  Graham  then  goes  on  ; — “The  relative  dietetic 
merits  of  the  albuminoids  of  the  bran  and  the  gluten  of 
the  interior  may  now  be  discussed  by  me,  in  the  exami- 
nation of  the  second  proposition,  which,  briefly  put,  is 
that  the  advocates  of  bran  for  human  food,  basing  their 
views  on  mere  chemical  analysis,  assert  that  the 
albuminoids  of  bran,  and  also,  as  necessarily  arising 
from  their  blind  adhesion  to  mere  chemical  data,  those 
of  barley,  beans,  peas,  linseed  cake,  and  decorticated 
cotton  cake,  if  finely  groimd,  are  of  high  dietetic  value 
to  a semi -carnivorous  animal,  such  as  man.  How  comes 
it  that  the  League,  while  denouncing  in  no  measured 
language  the  removal  of  bran  from  our  bread  material, 
have  not  logically  and  consistently,  from  their  analytical 
standpoint,  urged  us  to  go  back  to  the  use  of  peas  and 
barley  bread,  once  so  common,  and  even  yet  not  al- 
together extinct.  Again,  considering  the  high  per- 
centage of  albuminoids  in  barley,  oats,  in  beans,  peas, 
and  tares,  why  have  they  not  had  the  courage  of  their 
con\dctions,  and  urged  that  all  these  should  be  ground 
together  and  used  as  human  food,  and  not  given,  as  at 
present,  to  our  cattle,  to  elaborate  into  higher  products 
for  the  satisfaction  of  our  carnivorous  instincts  ? Liebig 
unquestionably  was  a great  chemist,  but  he  was  also 
human,  and  therefore  hable  to  err  ; and  considering  the 
state  of  our  knowledge  at  the  time,  and  the  speculative 
activity  of  the  Giessen  philosopher,  it  is  not  strange 
that  he  arrived  at  many  erroneous  conclusions  on  the 
question  of  dietetics.  Bearing  in  mind  the  cheapness 
of  oats,  beans,  peas,  and  feeding  barley  compared  with 
wheat,  how  insufficient  is  the  logic  of  the  following : — 

“ ‘ Dr.  Bartlett  informed  the  meeting  that  Liebig 
once  observed  that  we  made  a very  bad  use  of  our  corn, 
by  eating  fin?  flour  ourselves  and  giving  the  coarser 
kinds  to  our  cattle.  We  also  made  bad  use  of  our 
capital,  for  we  paid  at  the  rate  of  from  lOd.  to  14d.  for 
food  which  should  only  cost  us  2d.,  and  we  fed  our 
pigs  on  food  costing  us  2d. , whereas  we  only  ought  to 
pay  one  farthing  per  pound  for  it  If  we  eat  the 
nutritious  parts  of  our  grain  in  the  shape  of  pork  in- 
stead of  flour,  Liebig  thought,  with  a good  deal  of 
truth,  that  we  were  very  bad  economists,  and  not  very 
sen-sible.  (Hear,  hear,  and  laughter.)  It  also  followed 
that  we  gave  bad  food  to  our  cattle,  whilst  we  did  not 
keep  the  best  food  for  ourselves.’ 

“ If  the  economic  argument  is  to  be  allowed  ignor- 
antly to  settle  obscure  questions  of  physiology,  why  did 
not  the  speaker  urge  on  to  us  to  eat  the  materials 
mentioned  above,  all  cheaper  and  far  richer  in  albumi- 
noids than  wheat,  instead  of  giving  them  to  om*  cattle  ? 
. . . . The  views  held  at  the  so-called  conference, 


based  as  they  are  on  mere  chemical  data,  and  utterly 
oblivious  of  the  vast  difference  between  the  digestive 
machinery  and  power  of  an  herbivorous  animal,  with 
its  complex  digestive  apparatus,  and  that  of  the  simple 
one- stomached  semi- carnivorous  man,  have  been  over 
and  over  again  repudiated  by  the  instinctive  cravings  of 
mankind.  . . . The  speakers  at  the  Bread 

Reform  Conference  made  use  of  chemical  analysis  to 
show  that  the  world  is  utterly  wrong  in  preferring  white 
bread  to  brown  bread,  or  whole -meal  bread.  Instinc- 
tive selection  and  preference  is  ignorant  and  wasteful, 
and  chemical  analysis  is  said  to  prove  it,  and  therefore 
we  must  eat  bran,  or  be  guilty  of  sinful  waste  and  crass 
ignorance  of  what  they  are  pleased  to  call  science.  But 
why  listen  to  likes  and  dislikes  at  all,  and  not  urge  upon 
all  the  necessity  of  eating  grass,  hay,  oats,  straw,  and 
any  other  ■v'egetable  substance  that  chemical  analysis 
indicates  to  be  valuable,  and  that  good  economy  shows 
to  be  cheap.  This  may  seem  absurd,  but  it  is  to  what 
the  chemical  theories  of  the  bread  reformers  must  drive 
them,  if  their  common  sense  be  not  better  than  their 
science.  Now,  the  instinctive  common  sense  of  the 
world  has  relegated  bran,  along  with  grass,  beans,  and 
peas  to  our  cattle,  and  in  spite  of  an  energetic  and  well- 
meant,  though  unscientific  movement,  the  world  will 
continue  in  tins  course,  because  based  on  real  physiolo- 
gical necessities  of  animal  digestion  and  elaboration,  and 
not  on  hasty  scientific,  so -called,  assumptions.  Though 
a chemist  myself,  I must  protest  against  obscure 
physiological  phenomena,  requiring  all  the  highest 
powers  of  the  ablest  physiologist  to  be  able  to  do  more 
than  guess  at  darkly,  being  authoritatively  settled  by 
the  mere  chemical  analyst  ....  The  ablest 
physiologists  of  Europe  are  unable  to  explain  the 
obscure  phenomena  of  ^gestion,  elaboration,  and  repair 
of  the  tissues,  but  none  of  them  would  hesitate  to  reject 
with  contempt  statements  as  to  the  dietetic  value  of  food 
substances  based  on  mere  chemical  analysis.  In  short, 
chemical  analysis  is  utterly  worthless  in  settling  this 
question;  w'e  require  other  and  more  legitimate  scientific 
aid  ; but  even  physiology  is  as  yet  unable  to  authorita- 
tively dictate  to  us  in  this  matter,  and  when  it  is  in  such 
a position  there  can  be  but  little  doubt  that  its  conclu- 
sions will,  in  the  main,  coincide  with  those  adopted  by 
the  instinctive  preferences  of  man ; and  these  are  against 
bran,  beans,  and  peas,  and  such  like  cheap  and  nitro- 
genous products.” 

Professor  Graham  then  discusses  the  statement  that 
the  greater  part  of  the  phosphates  is  removed  in  the 
bran.  On  this  point  he  quotes  Messrs.  W anklyn  and 
Cooper,  in  opposition  to  Professors  Church  and  Henslow. 
Dr.  Graham  then  remarks : — “ The  children  of  the  poor, 
insufficiently  supplied  with  milk,  may  be  deprived  of  a 
sufficiency  of  bone -forming  materials  when  dieted  too 
largely  on  bread.  This,  however,  can  easily  and  cheaply 
be  overcome  by  the  addition  of  precipitated  bone  phos- 
phate along  with  salt  in  the  fermentation  process,  or 
still  more  simply  by  the  use  of  the  process  already 
patented  for  the  treatment  of  yeast  for  bread-making. 
This  treatment  adds  bone -forming  material  to  stim\date 
the  yeast  organism,  and  also  to  increase  the  quantity  of 
bone-forming  matter  in  our  bread.  As  this  process  has 
for  its  object  to  replace  dear  German  yeast  by  cheap  and 
powerful  English  yeast,  this  aspect  of  the  question  can 
be  readily  and  economically  met.” 

The  fourth  proposition  is  that  whole -meal  is  cheaper 
than  fine  flour,  and,  therefore,  economically  to  be  pre- 
ferred. On  this  head  Dr.  Graham  remarks  that  the  poor 
in  large  towns  do  not  get  the  finest  white  bread,  but 
rather  bread  in  which  some  finely  - ground  bran  exists , and, 
therefore,  he  argues  that  ill -fed,  ricketty  children  must  be 
affected  by  other  causes  than  the  use  of  white  bread.” 

Dr.  Graham  then  passes  on  to  the  sixth  proposition 
given  in  his  list.  On  this  he  says; — “ I have,  in  my 
lectmes  at  the  Society  of  Arts,  explained  why  the 
ground  bran  and  groimd  embryo  act  so  injuriously  in 
the  fermentation  process  of  bread-making,  and  have 
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there  shown  that  these  albuminoids,  like  those  in  barley 
meal,  have  an  energetic  diastastic  action  on  the  starch, 
producing  too  much  maltose  and  dextrin,  which  have 
an  injurious  effect  on  the  colour  of  the  baked  bread. 
Again,  these  albuminoids,  together  with  those  found 
in  barley,  beans,  and  peas,  have  not  the  resisting  elastic 
action  of  the  gluten  of  wheat,  and,  therefore,  are  unable 
to  produce  the  light,  well-aerated,  and  easily-digested 
wheaten  bread,  such  as  we  find  in  a good  w'hite  loaf 
made  by  the  fermentation  process.  This  matter  need 
not  again  be  discussed  in  our  columns,  because  your 
readers  have  already  had  the  opportunity  of  studying 
these  lectures  in  your  issues  of  February,  1880,  and 
subsequent  months.  It  wiU  suffice  that  I again  repeat 
what  is,  after  all,  known  to  every  baker,  that  fin.ely- 
ground  bran  injures  the  bread  by  its  injurious  action 
in  the  fermentation  process;  and,  fui’ther,  that  ill- 
elaborated  wheats  of  our  own  country,  of  bad  harvest 
conditions,  though  licher  in  albuminoids  than  that  of 
excellent  harvests,  are  comparatively  poor  in  gluten,  the 
invaluable  essential  for  bread-mating  and  for  food. 
Here  I would  again  state  that  of  all  cereals  wheat  alone 
can  satisfy  the  conditions  of  the  fermentation  process  of 
bread-making,  and  even  with  wheat,  the  inferior — and, 
from  a dietetic  point  of  view^,  comparatively  useless — 
bran  must  be  removed.” 

In  conclusion,  he  sums  up  the  statements  made  by  the 
advocates  for  the  consumption  of  bran,  by  saying  that, 
“ they  fail  to  support  their  assertions  on  the  following 
points:  — 1st.  That  white  bread  is  deficient  in  flesh- 
formers,  but  that  it  is  not  so  if  mixed  with  some  finely - 
ground  bran.  2nd.  In  their  contention,  explicit  or 
implied,  by  their  strange  adherence  to  chemical  analysis, 
that  aU  albuminoids,  no  matter  the  origin,  are  of  equal  | 
value  to  the  gluten  of  wheat  and  the  albuminoids  of 
flesh  for  semi -carnivorous  man.  3rd.  In  their  conten-  I 
tion  that  three-fourths  of  the  bone  material  of  the  ash 
of  wheat  is  removed  by  the  removal  of  the  bran. 
Further,  in  using  economical  and  analytical  data  to  sup- 
port them  in  their  charge  of  ignorance  on  the  part  of 
the  miller,  baker,  and  consumer  of  bread,  they  have 
omitted  to  urge  the  far  greater  superiority,  in  both  of 
these  respects,  of  beans,  peas,  barley,  linseed-cake,  &c., 
W'liicli,  from  their  analytical  standpoint,  they  were 
bound  logically  to  do.  And  then  remarks  that,  “ the 
farmer,  miller,  and  baker  must  strive  to  improve  the 
dietetic  value  of  our  bread  in  the  following  respects  : — 
(ff.)  P>y  tlie  early  kiln-drying  of  ill-matured  and  ill- 
harvested  wheats  of  our  owm  country,  (d.)  By  the 
judicious  admixture  of  ‘ hard ’—that  is,  highly  elabo- 
rated and  matured— foreign  v/heats.  (r.)  By  the  im- 
provement of  our  yeast,  (d.)  And  lastly,  by  taking 
ciro  tliat  the  flour  of  our  ‘soft,’  and  too  often  iU- 
matured  home  wlieats,  be  not  used  in  the  preparation  of 
the  ‘ ferment  ’ and  ‘ sponge,’  but  only  in  the  ‘ dough  ’ 
stage.  8ueh,  it  seems  to  me,  are  the  right  methods  to 
adopt  in  tlic  imj)rovement  of  the  bread  of  the  poor,  and 
not  by  the  admixture  of  bran,  however  finely  ground. 
The  bran  of  wheat- like  the  skin  of  the  potato,  turnip, 
and  other  vegetable  products,  is  best  given  to  our  cattle 
for  elaboration  into  higher  albuminoids  for  our  use,  not- 
withstanding the  analytical  arguments  of  the  Bread 
Reform  League.” 


l^IARBLE  QUARRIES  OF  ALGERIA. 

Ihirty-four  kilometres  north-oa.st  of  Oran,  on  the 
high  road  to  Arzeu  and  Mostaganem,  is  the  small 
village  of  ^lefessour  ; a branch  road  to  the  north-west 
L ads  to  the  st:ll  smaller  village  of  ICleber.  Above  this 
risi:3  the  imposing  mountain  called  Ujebel  Orousse, 
generally  called  “ Montagne  Grise  ” from  its  arid,  grey 
appearance.  Ihe  chain  of  hills,  the  highest  point  of 
which  is  about  2,000  feet  above  the  sea,  stretches  in  a 
north-easterly  direction  from  Cape  Aiguille  to  Cape 
Carbon,  and  includes  Cape  Ferrat.  The  central  part  of 


the  range  forms  an  elevated  plateau,  almost  perfectly 
level,  with  a superficies  of  1,500  or  2,000  acres  ; it  has 
hardly  any  soil  or  vegetation,  nothing,  in  fact,  to  hide, 
as  Consul  Playfair  states  in  his  last  report,  “ that  it  is 
an  uninterrupted  mass  of  marble  and  breccia,  the  largest 
and  finest,  probably,  that  the  world  contains.”  Consul 
Playfair  gives  it  as  his  opinion  that,  not  even  in  the 
Mosque  of  Cordova,  which,  as  regards  marble  columns, 
is  an  epitome  of  all  the  finest  Roman  and  Greek  temples, 
is  marble  of  greater  beauty  or  variety  to  be  found,  and, 
as  far  as  quantity  is  concerned,  there  is  as  much,  as  in 
all  France  and  Italy  together,  not  excepting  the  moun- 
tains of  Carrara.  The  discovery  is  due  to  a Signor  del 
Monte,  who  was  also  fortunate  enough  to  discover  the 
well-knowm  quarries  of  alabaster,  called  “Algerian 
onyx,”  at  Ain  Tekbulet,  near  Tlem^en.  He  purchased 
them  from  the  Arabs  for  a mere  trifle,  at  a time  when 
the  country  was  stiU  unsubdued,  and  when  no  one  could 
approach  them  without  danger  to  his  life.  He  has  now 
obtained  a concession  of  the  “ Montagne  Grise  ” for  a long 
period  of  years,  and  on  very  favourable  terms.  The 
area  is  about  1,500  or  2,000  acres  only,  but  he  has  also 
obtained  all  the  land  round  about  in  which  there  is  any 
chance  of  marble  being  found,  amounting,  in  all,  to 
14,400  acres,  so  as  to  avoid  the  possibility  of  compe- 
tition. The  whole  of  this  area  is  an  tminterrupted  mass 
of  marble  and  breccia,  which  only  requires  to  be  de- 
tached and  carried  away ; roads  have  been  made  in 
every  direction,  so  that  there  is  no  practical  difficulty 
in  doing  either.  All  over  the  surface  of  the  elevated 
plateau  may  be  seen  circular  depressions,  marking  the 
sites  of  Roman  quarries,  and  these,  to  a great  extent, 
indicate  the  position  of  the  different  varieties.  The 
soil,  where  any  exists,  is  of  a deep  red  colour,  contain- 
ing small  particles  of  iron  ore ; mines  of  the  same 
mineral  exist  in  some  places,  and  have  been  worked, 
but  there  is  not  a sufficient  quantity  of  the  mineral  to 
make  this  remunerative.  The  ore  has  already  served 
its  purpose  — a much  more  important  one — by  impart- 
ing an  infinite  variety  of  rich  tints  to  the  marble  and 
breccia  rocks.  Consul  Playfair  remarks,  “ I almost 
fear  to  say  all  I wish  on  this  subject,  lest  I should  be 
charged  with  exaggeration,  but  in  solDer  truth,  during 
the  two  days  I spent  in  examining  the  ground,  in  every 
direction  I passed  from  one  marvel  to  another,  and  left 
in  amazement  at  the  magnificence  of  the  treasure  which 
has  so  long  lain,  I will  not  say  concealed,  but  exposed 
to  the  most  superficial  gaze  there.”  The  marble  is 
found  not  in  isolated  spots,  or  in  limited  quantities,  but 
in  boundless  profusion,  and  capable  of  yielding  mono- 
liths of  any  size.  Although  many  varieties  are  found 
in  practically  inexhaustible  quantities,  by  far  the  most 
common  is  the  “ Giaho  ^^tico.”  Of  this,  great 
varieties  of  tint  are  found,  and  Signor  del  Monte  states 
that  some  of  it  is  precisely  similar  to  that  of  which  the 
columns  of  the  Pantheon  at  Rome  are  made.  The  most 
dehcate  and  beautiful,  as  well  as  the  most  valuable,  is  a 
marble  of  an  exquisite  rose  tint,  which  is  capable  of  being 
used  either  in  large  masses  or  in  the  finest  ornamenta- 
tion. Consul  Playfair  states  that  he  has  seen  a breast-pin 
made  of  it,  which  could  hardly  be  distinguished  from 
pink  coral,  and  blocks  from  wMch  the  largest  columns 
might  be  cut.  With  this  rose-tinted  marble  is  also 
found  a rich  creamy  white,  and  another  variety,  pure 
white ; but  it  is  in  the  breccias  that  the  greatest  variety 
of  form  and  colour  is  to  be  found,  they  are  moreover, 
perfectly  homogeneous,  the  pebbles  and  the  cement 
which  form  the  mass  being  of  equal  hardness,  and 
taking  an  equally  good  polish;  there  is  also  another 
advantage,  they  leave  no  holes  requiring  to  be  filled  up 
with  artificial  cement  when  worked.  In  the  Paris 
Exhibition  of  1878,  there  was  a magnificent  trophy  of 
marble  work  in  the  centre  of  the  Galerie  Rapp,  exhibited 
by  Monsieur  Cantiui,  of  Marseilles,  for  which  he 
obtained  the  gold  medal.  Almost  everything  connected 
with  this  trophy.  Consul  Playfair  says,  was  obtaiued 
from  the  quarries  of  Kleber.  From  inquiries  made,  it 
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would  appear  that  the  cost  of  extracting  the  marble 
and  transporting  it  to  the  sea  for  shipment  is  not  great. 
The  extraction  of  the  blocks  costs  50  francs  j>er  cubic 
metre ; the  transport  to  Oran  (about  27  miles)  costs 
40  francs,  and  to  Arzeu  (12  miles)  25  francs.  Royalties 
amount  in  addition  to  about  30  francs  per  cubic  metre. 
It  is  estimated  that  the  marble  could  be  laid  on  the 
quay  at  Oran  for  120  francs  per  cubic  metre,  or  landed 
in  London  for  less  than  200  francs.  The  only  other 
varieties  of  marble  foimd  in  Algeria  are  the  Algerian 
onyx  before  mentioned,  the  breccia  of  Chennonah,  of  a 
very  inferior  quality,  and  the  white  marble  of  Filfila, 
and  other  places,  which  can  never  compete  with 
Carrara. 


CULTIVATION  OF  THE  CHESTNUT  IN 
TUSCANY. 

The  chestnut  tree  has  existed  for  centuries  in  Tuscany, 

(where  at  one  time  nearly  every  hill  and  mountain  side 
was  covered  with  its  foliage.  The  number  of  trees 
existing  in  Tuscany  and  Lucca  at  the  present  time  is 

[estimated  at  several  millions,  and  the  nut  and  wood 
have  contributed  more  to  the  maintenance  of  the  popu- 
lation of  some  of  the  districts  than  any  other  produc- 
li  tion  ; in  some  places,  in  fact,  wheat,  flour  and  corn  meal 
1 are  entirely  superseded  by  the  chestnut  flour,  which  is 
very  nourishing  and  much  cheaper  as  an  article  of  food 
The  tree  grows  to  the  height  of  60  or  70  feet,  and 
attains  full  maturity  at  the  age  of  60  years;  its 
: vitality  and  productiveness  last  for  more  than  100 

] years.  In  many  parts  of  Tuscany  it  is  largely  cultivated, 
and  is  always  raised  from  the  seed  or  nut ; the  larger 
variety  of  Spanish  chestnut  is  cultivated  from  grafting 
on  the  young  trees.  Mr.  Schuyler  Crosby,  the  United 
States  Consul  at  Florence,  states  that  there  are  six 
different  kinds  of  chestnuts  cultivated — the  Marone, 
the  Carpinese  or  Carrara,  the  Pastinees,  the  Rossolo, 
the  Romagnuolo,  and  the  Brandigliano.  The  method  of 
I cultivation  is  as  follows  : — The  chestnut  is  raised  from 
the  fniit  , planted  in  earth  which  has  been  softened 
! by  being  repeatedly  worked  over.  The  plantations  are 
generally  situated  near  a stream,  and  the  ground  shaded 
by  hedges  or  trees  placed  close  together.  The  space 
set  aside  for  the  cultivation  of  the  chestnut  is  divided 
into  furrows,  six  or  seven  feet  wide,  and  in  each  of 
them  holes  are  dug  about  three  inches  deep,  and  at  a 
distance  of  about  six  inches  from  each  other.  1 n these 
holes  the  nuts  are  placed,  with  the  germs  downwards. 
The  u.se  of  manure  is  not  largely  resorted  to,  although 
it  has  the  effect  of  rendering  the  plants  more  vigorous 
and  healthy,  as  it  is  dangerous,  on  account  of  trans- 
planting, as  the  young  tree,  finding  itself  on  soil  less 
rich  than  it  has  been  accustomed  to,  easily  languishes 
and  dies.  After  two  years  the  plants  are  transplanted 
to  another  part  of  the  plantation,  where  they  remain 
four  years,  after  which  they  are  placed  where  they  are 
destined  to  remain  pei-manently.  The  season  usually 
chosen  for  transplanting  is  after  the  falling  of  the 
leaves,  though  it  is  frequently  done  even  as  late  as 
F ebruary  or  March.  There  are  two  methods  of  graft- 
ing the  tree  (which  is  done  at  the  age  of  five  or  six 
years) ; one  is  the  primitive  method  of  inserting  the  bud 
in  the  end  of  a branch,  with  a slit  in  it,  where  it  is  re- 
tained by  wax  or  other  substances.  The  other,  which 
is  the  latest,  and  has  proved  the  most  successful  in  its 
results,  consists  in  cutting  large  rings  of  bark  from  the 
branches  of  the  large  or  Spanish  chestnut,  and  placing 
them  on  twigs  of  the  ordinary  kind ; this  is  a very 
delicate  operation,  requiring  great  care,  and  is  per- 
formed in  the  following  manner  : — The  bark  of  the 
Spanish  chestnut  is  cut  into  circles  on  the  twigs,  where 
marks  of  buds  appear,  care  being  taken  to  have  one  or 
more  buds  on  each  circle  or  cylinder,  the  bark  is  then 
slightly  ^aten  to  loosen  it  from  its  position,  and 
gently  twisted  by  hand,  until  a hollow  cylinder  of  bark 
is  obtained,  wliich  is  then  drawn  up  by  the  stem,  that 


has  been  previously  denuded  of  its  bark  in  like 
manner.  The  cylinder  of  bark  is  then  carried  to  the 
stem  of  the  tree,  which  is  grafted.  This  stem,  having 
been  previously  denuded  of  its  bark,  and  cut  off  down 
to  the  place  where  the  ring  is  to  be  put  on,  is  then 
covered  with  the  ring,  which  unites  with  the  growing 
bark,  and  sends  out  shoots  of  its  own  variety.  In  this 
manner  a tree  is  covered  with  these  rings,  and  the 
natural  branches  being  cut  down,  all  the  force  of  the 
tree  is  expended  in  throwing  out  the  shoots  of  the 
large  chestnut  from  the  grafted  branches.  Great  care 
is  always  taken  to  cut  off  all  shoots  of  the  common 
chestnut  that  may  appear  near  the  grafted  part,  as  they 
intei'fere  with  the  full  development  of  the  part  grafted. 
The  operation  of  grafting  by  rings  is  practised  in 
Tuscany  from  the  10th  of  April  to  the  1st  of  May,  that 
being  the  time  when  the  sap  is  running  most  freely,  just 
before  the  leaves  and  buds  come  out.  A method  of  pre- 
serving the  grafting  buds  so  that  they  may  be  good 
even  after  a year,  is  to  place  them  in  tin  tubes  filled 
with  honey,  and  hermetically  sealed  immediately  on 
their  removal  from  the  tree  ; another  method  of 
transporting  the  grafting  buds,  is  by  putting  them 
into  hermetically  sealed  tubes  filled  with  water ; this 
method  can  only  be  used  for  transporting  the  buds  for 
distances  accomplished  under  forty  days.  The  chestnut 
produces  flowers  which  after  the  usual  process  of  the 
male  pollen  being  deposited  on  the  ovaries  of  the  female 
flower,  become  chestnuts  or  the  seeds  of  the  tree  ; this 
change  of  the  flower  into  the  nut  takes  place  about  the 
end  of  J uly,  and  it  is  easy  to  foretell  the  crop  of  the 
year  by  the  state  of  the  nut  germs,  for  although  the 
flowers  may  have  been  abundant,  fecundation  may  not 
have  taken  place  largely,  and  it  is  only  by  watching  the 
tree  carefully  after  it  has  flowered,  that  a judgment  can 
be  formed  as  to  whether  the  production  will  be  good. 
The  ovaries  that  are  not  fecundated  by  the  flowers 
change  into  useless  shells,  but  those  which  are  fecun- 
dated become  enclosed  in  buds  containing  one,  two,  or 
even  three  chestnuts.  The  nuts  arrive  at  maturity  in 
two  months  after  flowering,  that  is  to  say,  in  October, 
and  then  faU  to  the  ground  ; they  are  also  beaten  from 
the  trees  by  peasants  armed  with  long  poles,  but  this  is 
only  occasionally  done,  as  it  seriously  injures  future 
fruit  buds,  and  affects  the  yield  of  the  tree  for  another 
year.  The  chestnut  is  pruned  and  trimmed  every  three 
years,  which,  while  helping  the  tree  to  bear  more 
abundantly,  produces  wood  for  fuel  and  other  purposes, 
and  the  smaller  twigs  and  branches,  which  are  dried 
and  used  later  for  drying  the  nuts.  The  leaves  are  also 
gathered  when  green  and  young,  and  pressed  flat  in 
large  bundles,  and  are  then  used  for  putting  under  pats 
of  butter,  and  in  maldng  a kind  of  cake  called  “ necci.” 
The  Spanish  chestnut  has  been  cultivated  with  more 
than  usual  care  and  success  in  the  province  of  Lucca, 
owing  to  the  laws  to  protect  it  from  destruction,  passed 
by  the  Luechesan  Republic  in  the  eleventh  century. 
The  chestnut  is  a very  healthy  tree  ; in  fact,  the  only 
disease  to  which  it  is  liable  is  internal  decay  of  the 
trunk.  Cases  have  been  known  where  the  whole  life  of 
the  tree  has  been  carried  on  through  the  external  bark, 
while  the  interior  was  completely  destroyed ; the  only 
way  to  arrest  this  disease  is  by  burning  out  the  whole 
of  the  interior  of  the  tree  by  a slow  fire.  After  the  nuts 
are  gathered,  which  is  done  by  picking  up  those  which 
have  fallen,  and  not  by  beatiug  the  tree,  they  are 
deposited  in  huts,  in  the  upper  part  of  which  deep 
trays  are  constructed  on  which  the  nuts  are  placed 
to  the  depth  of  six  inches ; in  these  huts  slow 
fires  of  green  wood  are  kept  up,  until  they  become  hard 
and  dry.  They  are  then  carried  to  the  mill,  where  they 
are  ground  into  flour,  in  the  same  manner  as  corn  or 
wheat.  From  this  flour  many  preparations  are  made, 
such  as  “ polenta,”  and  various  kinds  of  cakes,  fritters, 
and  even  a heavy  kind  of  bread.  The  different  ways 
of  cooking  the  chestnut  flour  are  known  under  the 
popular  names  of  ‘ ‘ need, ’ ' ‘ ‘ pattoni,  ” “ castagnacci,  ’ ’ 
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“cialdi,”  “fritelli,”  &c.,  and  the  food  so  made  is 
sweet  and  agreeable  to  the  taste.  The  country  people 
cook  the  chestnuts  in  water,  and  make  use  of  this  water 
as  a medicine  for  chest  diseases,  colds,  and  coughs,  and 
in  most  cases  it  has  proved  beneficial.  The  food  made 
of  the  chestnut,  which  is  most  in  favour,  is  the 
“polenta,”  made  by  simply  boiling  the  chestnut  flour 
in  water  for  ten  or  fifteen  minutes,  with  a little  salt  to 
flavour  it,  care  being  taken  to  keep  up  a constant 
movement  of  the  paste,  so  that  no  part  becomes  burnt, 
which  would  thus  spoil  the  mess;  it  is  eaten  with 
cream,  butter,  ham,  &c.,  and  is  most  healthy  and  nutri- 
tious. Another  kind  of  food  made  from  the  chestnut  is 
called  “need,”  which  is  flour  formed  into  a cake,  and 
is  made  by  first  mixing  the  flour  with  cold  water,  and 
making  cakes  piled  on  each  other,  and  separated  by 
chestnut  leaves,  pressed  for  the  purpose,  and  moistened 
by  water;  the  whole  mass  is  then  cooked  over  a hot  fire, 
and  the  cakes  taken  ofl  one  by  one,  when  the  leaves  are 
almost  burnt.  These  cakes  are  generally  eaten  with 
cheese,  Bologna  sausage,  and  meat.  Consul  Crosby 
states  that,  in  those  regions  where  the  inhabitants 
live  almost  entirely  on  the  chestnut,  they  are  of  better 
appearance,  and  as  strong  as  those  who  live  on  what  is 
considered  more  wholesome  and  nutritious  food. 


GOLD  MINING  IN  QUEENSLAND. 

It  appears  from  a report,  issued  by  the  Department 
of  Mines,  Queensland,  which  has  just  been  presented  to 
Parliament,  that  the  approximate  yield  of  gold  in 
the  year  1879,  amounted  to  288,556  ounces,  as  com- 
pared with  309,612  ounces  in  1878.  This  decrease  of 
21,056  ounces  represents  a loss  of  £73,696,  and  would 
seem  on  a superficial  examination  to  be  a very  severe 
falling  off  in  the  gold  yield  of  the  colony.  But  a 
decrease  was  anticipated,  owing  to  the  bed  of  the 
Palmer  River  (the  principal  deposit  of  alluvial  gold)  and 
its  auriferous  tributaries  having  been  to  a great  extent 
repeatedly  worked  over,  and  consequently  until  new 
auriferous  ground  is  discovered,  a falling  off  must  be 
expected.  Although  there  is  ihis  considerable  decrease 
in  the  quantity  of  alluvial  gold  produced,  it  has  not 
been  from  the  individual  earnings  of  the  alluvial  miners 
being  less  than  in  the  previous  year,  but  from  the  de- 
crease in  the  number  of  that  class  of  miners.  There 
has,  in  fact,  been  more  gold  produced  in  the  Palmer 
district,  relatively  to  the  number  of  miners  working 
during  1879,  than  there  was  during  the  previous  year. 
This  is  accounted  for  by  the  improved  system  upon 
which  the  Chinese  now  work,  that  is,  in  large  gangs 
sluicing,  instead  of  as  formerly,  in  small  parties 
cradling,  and  by  the  discovery  of  several  new  patches 
of  ground  which,  although  of  small  extent,  and  soon 
worked  out,  yet  yielded  large  returns. 

The  quantity  of  gold  exported  in  1879  amounted  to 
281,552  ounces,  and  it  will  be  seen  that  there  is  a 
difference  of  7,004  ounces  between  the  amount  ex- 
ported, and  that  actually  produced.  This  is  due  to  the 
fact  that  a considerable  quantity  of  gold  is  carried 
away  in  small  parcels,  by  persons  who  do  not  make 
entries  of  it  at  the  Customs.  The  number  of  miners  at 
work  in  the  colony  in  1879  shows  a decrease,  as  in  1878 
there  were  2,980  European  quartz  miners,  654  European 
alluvial  miners,  and  1,095  Chinese  alluvial  miners,  in 
all  14,490;  whereas  in  1879,  there  were  2,750  Euro- 
pean quartz  miners,  441  European  alluvial  miners,  and 
6,021  Chinese  alluvial  miners,  in  aU  8,812.  Mr.  Lukin, 
the  under- secretary  of  mines,  explains  that  this  is  but  a 
rough  statement,  as  the  wardens  of  the  separate  gold- 
producing  districts  have  not  the  means  of  obtaining  a 
very  accurate  estimate  ; it  is  possible  to  arrive  at  a 
reasonably  correct  calculation  of  the  number  of  settled 
quartz  miners  on  the  older  fields,  but  not  of  the  large 
floating  pop  Illation  of  alluvial  miners,  Chinese,  and 
prospectors,  scattered  over  thousands  of  square  miles  of  * 


country.  The  decrease  in  the  number  of  Chinese,  5,235, 
is  very  great ; it  appears,  however,  that  889  left  one 
district  alone,  that  of  Cookstown,  for  China,  while  only 
54  have  arrived  from  that  country.  Numbers  have  left 
for  southern  ports,  many  have  taken  to  agricultural  and 
other  pursuits,  a considerable  number  have  dispersed 
themselves  over  the  many  old  alluvial  fields  of  the 
colony,  and  moving  about  in  parties  have  no  doubt 
escaped  enumeration  in  the  totals  returned  by  the 
wardens  as  engaged  in  mining.  Death  accounts  for  a 
considerable  number  in  the  decrease  ; the  death-rate 
among  the  Chinese  having  been  abnormally  great 
during  the  early  part  of  1879.  The  falling  off  in 
the  number  of  European  alluvial  miners  is  accounted 
for  by  the  exhaustion  of  the  alluvial  fields.  The 
decrease  in  the  number  of  quartz  miners  has  occurred 
principally  on  the  far  northern  fields,  where  many  have 
been  disheartened  by  the  difficulties  against  which  they 
have  had  to  contend,  chiefly  through  the  insufficiency 
of  capital  necessary  to  work  the  grotmd  profitably. 
The  commercial  depression,  so  general  throughout  the 
colonies,  has  debarred  the  storekeepers,  tradespeople, 
and  speculators  from  backing  the  working  miner  as  in 
previous  years,  when  money  was  plentiful  and  credit 
easily  obtained.  Quartz  mining  is,  however,  in  a satis- 
factory condition,  as  in  the  principal  reefing  districts — 
those  of  Charter s To wer s,  Gympie,  Hodgkinson,  Ravens- 
wood.  Palmer,  and  Etheridge  and  Gilbert—  the  yield  of 
gold,  in  1879,  amounted  to  175,668  ounces.  This 
amount,  though  slightly  less  than  that  produced  in  the 
two  previous  years,  considerably  exceeds  that  for  1876, 
when  it  amounted  to  151,687  ounces.  The  decrease, 
however,  is  nothing  more  than  the  ordinary  fluctuation 
observable  in  the  returns  from  all  established  gold  fields 
during  a series  of  years.  Mr.  Bligh,  the  warden  of  the 
district  of  Gympie,  partly  accounts  for  it  by  explaining 
that,  in  some  dividend- paying  claims,  raising  stone  has 
been  suspended  for  a time  during  the  erection  of  better 
mining  machinery,  a change  which,  though  causing  an 
immediate  falling  off  in  the  production,  inevitably  leads 
to  a better  yield  in  the  future.  There  is  no  falling  off 
in  the  richness  of  stone  at  the  deeper  levels  now  being 
worked,  and  new  and  promising  ground  has  been  opened. 
Several  new  reefs,  distant  about  ten  miles  from  the  town 
of  Gympie,  but  within  the  Gympie  Gold  Eields,  have 
been  tried.  A trial  crushing  from  the  first  one  dis- 
covered (the  Veteran)  gave  a yield  of  nearly  two  ounces 
to  the  ton.  Equally  satisfactory  reports  come  from  the 
other  districts.  A comparison  of  the  amount  of  gold 
won  with  the  number  of  miners  working,  shows  that 
the  position  of  the  individual  miner  continues  to  im- 
prove. The  actual  number  of  men  working  was — 
Europeans,  3,191;  Chinese,  5,621  ; making  a total  of 
8,812.  As  the  total  yield  of  gold  for  the  year  was 
288,556  ounces,  which,  at  an  average  of  £3  10s.  per 
ounce,  represented  £1,009,946,  it  places  the  earnings  of 
each  individual  miner  at  £114  12s.  Eor  the  year  1878, 
it  was  £74  15s.  8d.  Excluding  alluvial  mining,  which 
is  mainly  carried  on  by  Chinese,  and  taking  quartz 
reefing,  which  is  exclusively  in  the  hands  of  Europeans, 
it  appears  that  the  yield  in  1879  was  189,741  ounces  ; 
total  value,  £664,094  ; average  earnings  of  each  miner, 
£250  ; against  179,038  ounces  in  1878,  value  £626,633  ; 
average  earning  of  each  miner,  £201  9s.  9d. 


CORRESPONDENCE. 


SIGNALLING  BY  SOUND. 

Attention  having  been  called  to  the  subject  of  sound 
signals  in  your  Journal,  it  may  not  be  uninteresting  to 
your  readers  to  know  that  we  have  recently  invented 
and  patented  a sound  signal  whistle,  that  will  give  the 
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liigh  and  low  note  in  contrast,  and  also  in  combination. 
A model  of  this  apparatus  has  been  submitted  by  us  to 
Admiral  Sir  R.  CoUinson,  Deputy  Master  of  the  Trinity 
House,  Mr.  Thomas  Gray,  Marine  Secretary  to  the 
Board  of  Trade,  and  Mr.  Douglass,  Chief  Engineer  to 
the  Trinity  House,  and  experiments  were  made  by  us 
in  the  presence  of  those  gentlemen  at  Blackwall,  on  the 
1st  January,  1881.  TVe  venture  to  say  that  this  sound 
signal,  if  adopted,  will  prove  a great  boon  to  our 
shipping  by  preventing  collision,  and  also  for  coast 
signal  purposes.  We  shall  be  glad  to  give  further  in- 
formation of  the  sound  signal  on  application  to 

Smith,  Beothees,  and  Co., 
Hyson-green  Brass  Works,  near  Nottingham, 


The  following  is  the  description  of  the  instrument : — 
We  take  an  ordinary  organ-pipe  or  cylindrical  bell,  and 
divide  it  vertically  into  two  parts  by  means  of  a metallic 
bar  or  blade,  this  forming  two  chambers  in  one  bell. 
In  these  chambers  regulating  and  adjustable  stops  are 
placed,  in  order  to  produce,  from  each  chamber,  two 
distinct  notes,  one  a high  sharp -toned  note,  the  other  a 
low  bass  note.  This  bell  is  then  secured  to  a simple 
apparatus,  which  admits  the  steam  to  both  chambers, 
either  separately  or  in  combination.  The  steam  being 
allowed  to  act  on  the  chamber  on  the  right  hand,  gives 
out  a high-toned  note,  and,  on  the  left,  a deep  bass  note, 
and  by  allowing  the  steam  to  act  upon  both  notes  in 
combination,  it  produces  a loud,  peculiar,  harmonious 
sound,  or,  if  desired,  the  regulating  stop  can  be  so 
arranged  that  the  high  and  low  notes,  when  in 
combination,  will  produce  a discord  sound.  Distinct 
and  characteristic  sounds  are  also  produced  by 
making  three  or  more  sounding  signal  whistles, 
with  notes  in  combination,  each  pitched  in  a different 
key.  The  value  of  this  invention  consists,  not  only 
in  giving  the  high  and  low  notes  in  contrast  and 
combination,  but  the  bar  or  blade  acts  as  a kind  of 
sounding  board  when  the  steam  strikes  upon  it,  thus 
causing  the  sound  to  penetrate  to  a much  greater  dis- 
tance windward  than  the  ordinary  whistles  can  possibly 
do,  in  consequence  of  the  sound  being  diffused  equally 
on  all  sides,  and  also  in  consequence  of  the  wind  acting 
upon  the  whole  volume  of  steam,  which  weakens  as  well 
as  distributes  its  force.  By  this  invention  several  notes 
may  be  produced  separately,  and  in  combination,  by 
placing  two  or  more  metallic  blades  in  the  cylinder, 
and  with  stops  to  regulate  them.  We  will  not  further 
trespass  upon  the  attention  of  your  readers  by  giving 
any  lengthy  remarks  upon  its  application,  as  already 
much  has  been  stated  by  eminent  authorities  upon  the 
frequent  collisions  at  sea  happening  on  account  of 
no  reliable  code  of  sound  signals  being  in  use.  Our 
invention  supplies  this  want.  The  high  note  may  be 
blown  for  starboard,  the  low  note  may  be  blown  for 
port,  and  the  two  in  combination  for  astern.  These 
sounds  may  be  made  continuous,  because  they  are  dis- 
tinct. Besides,  its  adoption  obviates  the  difficulty  now 
felt  on  account  of  the  coast  fog  signals  being  often  mis- 
taken for  those  of  steamers,  because  the  sound  produced 
by  our  invention  is  so  marked  and  distinct,  that  it  would 
be  almost  impossible  to  mistake  one  for  the  other.  This 
remark  especially  applies  to  the  sound  signal -whistle, 
which  gives  notes  in  combination,  and  pitched  in  dif- 
ferent keys. 


THE  ECONOl^IY  OF  THE  ELECTRIC  LIGHT. 

The  time  at  my  disposal  would  not  allow  me  to  make 
any  reference  to  the  economy  of  the  electric  light, 
when  I referred  to  the  recent  advances  made  in 
this  subject  on  March  30th,  but  some  of  the  facts  I 
have  collected  are  so  interesting,  that  I venture  to 
supplement  my  paper  by  this  further  note.  At  the 
South  Kensin^on  Museuni,  very  careful  observations 
have  been  made  on  the  relative  cost  of  the  two  systems, 


i.e.^  gas  and  electricity.  The  Court  lighted  is  that 
known  as  the  “ Lord  President’s  ” (or  the  Loan)  Court. 
It  is  138  feet  long  by  114  feet  wide,  and  has  an  average 
height  of  about  42  feet.  It  is  divided  down  the 
middle  lengthwise  by  a central  gallery.  There  are 
cloisters  all  around  it  on  the  groimd  floor,  and  the  walls 
above  are  decorated  in  such  a way  that  they  do  not 
assist  in  the  reflection  or  diffusion  of  the  light.  The 
absence  of  a ceihng — the  Court  being  sky-lighted — is 
to  some  extent  compensated  for  by  drawing  the  blinds 
under  the  sky-lights. 

The  experiments  commenced  about  twelve  months 
ago,  with  eight  lamps  only  on  one  side  of  the  Court. 
The  system  was  that  of  Brush.  The  dynamo  machine 
was  driven  by  an  eight  horse-power  Otto  gas-engine, 
supplied  by  Messrs.  Crossley.  The  comparison  with 
the  gas  was  so  much  in  favour  of  electricity,  and  the 
success  of  the  experiment  so  encouraging,  that  it  was 
determined  to  light  up  the  whole  court. 

The  gas  engine,  which  was  not  powerful  enough,  was 
replaced  by  a 14-horse  power  “ semi-portable”  steam 
engine,  by  Ransomes  & Co.,  of  Ipswich — an  engine  of 
sufficient  power  to  drive  double  the  required  number  of 
lights.  The  dynamo  machine  is  a No.  7 Brush.  There 
are  sixteen  lamps  in  all — eight  on  each  side  of  the  Court. 
The  machine  has  given  no  trouble  whatever,  and  it  has, 
as  yet,  shown  no  signs  of  wear.  The  lamps  were  not 
all  good,  and  it  was  found  that  they  required  careful 
adjustment,  but  when  once  they  were  got  to  go  right 
they  continued  to  do  so,  and  have,  up  to  the  present, 
shown  no  signs  of  deterioration,  although  the  time 
during  which  they  have  been  in  operation  is  nine 
months. 

The  first  outlay  has  been  as  follows : — 

Engine  and  fixing,  including  shafting  and 


belting  £420 

Dynamo  machine 400 


Lamps,  apparatus,  and  conducting  wire  . . 384 

£1,204 

The  cost  of  working  has  been,  from  June  22nd  te 
December  31st,  during  which  period  the  lights  were 
going  on  87  nights  for  a total  time  of  359  hours  : — 

£ s.  d. 

Carbons  18  9 0 

Oil,  &c 4 11  6 

Coal  11  14  0 

Wages 34  7 6 


£69  2 0 

being  at  the  rate  of  3s.  lOd.  per  hour  of  light. 

Now,  the  consumption  of  gas  in  the  Court  would 
have  been  4,800  cubic  feet  per  hour,  which,  at  3s.  4d. 
per  1,000  cubic  feet,  would  amount  to  16s.  per  hour, 
thus  showing  a saving  of  working  expenses  of  12s.  2d. 
per  hour,  or,  since  the  Museum  is  lit  up  for  700  hours 
every  year,  a total  saving  at  the  rate  of  £426  per 
annum. 

In  estimating  the  cost  as  applied  to  this  Court,  only 
half  the  cost  of  the  engine  should  be  taken,  for  a second 
dynamo  machine  has  lately  been  added  to  light  up  some 
of  the  picture  galleries,  and  the  “Life  ” room  of  the 
Art  School.  The  capital  outlay  should,  therefore,  be 
£994.  In  making  a fair  estimate  of  the  annual  cost,  we 
should  also  allow  something  for  per-centage  on  capital, 


and  something  for  wear  and  tear.  Take — 

£ s. 

5 per  cent,  on  the  capital 49  10 

5 per  cent,  for  wear  and  tear  of  electrical 

apparatus 39  0 

5 per  cent,  for  depreciation  of  engines, 

&c 21  0 


Total £109  10 
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leaving  a Randsome  balance  to  tbe  good  of  £316  10s.  as 
against  gas.  The  results  of  the  working,  both  practi- 
cally and  financially,  have  proved  to  be,  at  South 
Kensington,  a decided  success. 

I am  indebted  to  Colonel  Testing,  K.E.,  who  has 
charge  of  the  lighting,  for  these  details. 

The  same  comparison  cannot  be  made  at  the  British 
^luseiuTi , for  no  gas  was  used  in  the  reading-room  before 
the  introduction  of  the  electric  light,  but  the  cost  of 
lighting  has  proved  to  be  5s.  6d.  per  hour— at  least  one- 
third  of  that  which  would  be  required  for  gas.  The 
system  in  use  at  the  Museum  is  Siemens’s,  the  engine 
being  by  'Wallis  and  Steevens,  of  Basingstoke. 

‘ ‘ An  excellent  example  of  economic  electric  lighting, 
is  that  of  Messrs.  Henry  Tate  and  Sons,  sugar  refinery, 
Silvertown.  A small  Tangye  engine,  placed  under  the 
super\  ision  of  the  driver  of  a large  engine  of  the  works, 
drives  an  ‘ A ’ size  ‘ Gramme  ’ machine,  which  feeds  a 
‘ Crompton  ’ ‘ E ’ lamp.  This  is  hung  at  a height  of 
about  12  feet  from  the  ground  in  a single  storey  shed, 
about  80  feet  long,  and  50  feet  wide,  and  having  an 
open  trussed  roof.  The  Hght,  placed  about  midway, 
lengthways,  has  a flat  canvas  frame,  forming  a sort  of 
ceiling  directly  over  it,  to  help  to  diffuse  the  illumina- 
tion. The  whole  of  the  shed  is  weU  lit ; and  a large 
quantity  of  light  also  penetrates  into  an  adjoining  one 
iff  similar  dimensions,  and  separated  by  a row  of 
columns.  The  light  is  used  regnilarly  all  through  the 
night,  and  has  been  so  all  through  the  winter.  Messrs. 
Tate  speak  highly  of  its  efficiency.  To  ascertain  the 
exact  cost  of  the  light,  as  well  as  of  the  gas  illumina- 
tion which  it  replaced,  a gas-meter  was  placed  to 
measure  the  consumption  of  the  gas  through  the  jets 
affected  ; and  also  the  carbons  consumed  by  the  electric 
illumination  were  noted.  A series  of  careful  experi- 
ments, showed  that  during  a winter’s  night  of  14  hours’ 
duration,  the  illumination  by  electricity  cost  Is.  9d., 
while  that  by  gas  was  3s.  6d.,  or  l^d.  per  hour  against 
Sd.  per  hour.  To  this  must  be  added  the  greatly  in- 
creased illumination,  four  to  five  times,  given  by  the 
electric  light,  to  the  benefit  of  the  work ; while  this 
last  illiuninant  also  allowed,  during  the  process  of 
manufacture  of  the  sugar,  the  delicate  gradations  of 
tint  to  be  detected  ; and  so  to  avoid  those  mistakes, 
ijometimes  costly  ones,  liable  to  arise  through  the 
yellow  tinge  of  gas  illumination.  This  alone  would 
add  much  to  the  above-named  economy,  arising  from  the 
use  of  electric  illumination  in  sugar  works.” 

I am  indebted  for  these  facts  to  Mr.  J.  N.  Shoolbred, 
under  whose  supervision  the  arrangements  were  made. 

Some  excellent  experience  has  been  gained  at  the 
ship-building  docks  in  Barrow-in-Eumess,  where  the 
Bru.sh  system  has  been  applied  to  illuminate  several 
large  sheds  covering  the  punching  and  shearing 
machinery,  bending  blocks,  furnaces,  and  other  branches 
■of  this  gigantic  business.  In  one  shed,  which  was 
formerly  lighted  by  large  blast-lamps,  in  which  torch 
oil  was  burnt,  costing  about  5d.  per  gallon,  and  in- 
volving an  expenditure  of  £8  9s.  per  week,  the  electric 
light  has  been  adopted  at  an  expenditure  of  £4  14s.  per 
week. 

The  erecting  shop,  450  feet  by  150  feet,  formerly 
dimly  lit  by  gas  at  a cost  of  £22  per  week,  is  now 
cffiriently  lit  by  electricity  at  half  the  cost. 

I am  indebted  for  these  facts  to  Mr.  Humphreys,  the 
manager  of  the  works. 

Tlie  Post-office  authorities  have  contracted  with  Mr. 
!M.  E.  Crompton,  to  light  rip  the  Post-office  at  Glasgow 
for  tlie  same  price  as  they  have  hitherto  paid  for  gas, 
and  there  is  no  doubt  that  in  many  instances  this 
arrangement  will  leave  a handsome  profit  to  the  Electric 
Light  Company.  They  are  about  to  tiy  the  Brockie 
ay  .stem  in  the  telegraph  galleries,  and  the  Brush  system 
in  the  newspaper  sorting  rooms  of  the  General  Post- 
office  in  St.  Martin’ s-le-Grand. 

"W.  H.  Peeece. 


obititary. 


Earl  of  Caithness. — James  Sinclair,  14th  Earl  of 
Caithness,  whose  death  at  New  York,  on  Monday,  28th 
March,  has  been  announced  by  telegram,  was  bom  on 
the  16th  December,  1821,  succeeded  his  father  in  1855, 
and  was  created  Baron  Barrogill  in  the  Peerage  of  the 
United  Kingdom,  in  1866.  He  was  elected  member  of 
the  Society  of  Arts  in  1851,  and  was  'Vice-President 
from  1863  to  1867.  He  obtained  his  Fellowship  of  the 
Eoyal  Society  in  1862.  Lord  Caithness,  many  years  ago, 
introduced  on  his  estate  in  Caithness,  a locomotive  for 
working  on  ordinary  macadimised  roads ; he  also  invented 
some  railway  points  of  a new  description.  His  inven- 
tive genius  was  likewise  displayed  in  a new  machine 
for  washing  railway  carriages  by  mechanical  means ; in 
an  improved  compass  of  great  steadiness ; and  in  a 
tape  loom,  by  which  a weaver  might  stop  one  of  the 
shuttles  without  interfering  with  the  action  of  the  whole. 
He  was  skilled  in  photography,  and  received  a prize  for 
a landscape  at  one  of  the  exhibitions  held  in  the  earlier 
days  of  the  photographic  art.  At  his  seat,  Stagenhoe- 
park,  near  Welwyn,  he  had  two  rooms  fitted  up  with 
photographic  and  engineering  appliances,  for  experi- 
mental purposes.  His  lordship  had  the  intention  of 
making  an  extended  American  tour,  but  was  taken  ill 
on  board  the  steamer,  and  died  from  exhaustion,  at  the 
Fifth  Avenue  Hotel,  New  York,  shortly  after  arrival. 


NOTES  ON  BOOKS. 


Notes  of  Observations  of  Injurious  Insects.  Beport, 

1880.  London:  W.  Swan  Sonnenschein,  and  AUen, 

1881. 

This  report,  which  contains  the  result  of  Miss  Eleanor 
Ormerod’s  researches  on  this  subject,  contains  much 
matter  connected  with  the  visitation  and  ravages  of 
insect  pests,  and  its  general  circulation  amongst  farmers 
and  gardeners  is  Hkely,  in  some  measure,  to  assist  in  the 
extirpation  of  many  of  the  most  destructive.  Regarding 
the  weather  and  atmospheric  conditions  generally  of  the 
year  under  review.  Miss  Ormerod  shows  that  the  season 
of  1880  was  remarkably  suitable  for  vegetable  growth 
by  its  alternations  of  dry  and  sunny  weather,  with 
storms  or  periods  of  rainfall  to  press  on  the  crops ; and 
from  most  of  the  localities  where  the  weather  had  been 
thus  favourable  there  are  also  returns  of  the  small  amount 
of  insect  injury.  The  great  insect  attack  of  the  year 
was  that  of  the  larvae  of  the  Tipula  oleracea^  commonly 
known  as  the  daddy  longlegs.  The  carrot  and  onion 
flies  were  also  very  destructive.  As  an  illustration  of 
the  amount  of  cold  the  grubs  of  insects  can  endure, 
it  may  be  mentioned  that  some  grubs  of  the  daddy 
long -legs  were  frozen  by  artificial  means  at  the 
Kew  Observatory  down  to  a temperature  of  10® 
below  zero,  or  42°  of  frost,  and  though  almost 
aU  the  grubs  died  under  the  experiment,  yet  it 
showed  that,  exceptionally,  the  grub  could  survive 
even  this  amount  of  cold,  to  aU  appearance  uninjured. 
Asa  further  proof  of  this,  one  observer  mentions  in- 
stances where  the  grubs  have  been  frozen  until  they 
were  quite  brittle,  and  upon  being  thawed,  were  as 
lively  as  ever.  An  experiment  as  to  the  effect  of  salt 
is  recorded,  in  which  a number  of  cabbages  were 
planted  in  flower-pots,  all  the  plants  being  in  a healthy 
thriving  state  before  the  grubs  were  introduced  to 
them.  “Salt  was  then  applied  upon  these  occasions, 
being  increased  in  quantity  until  plant-life  was 
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destroyed ; and,  on  examination,  the  grub  was  found 
at  increased  depths  in  the  soil,  this  depth  below  the 
surface  seeming  to  be  regulated  by  the  amount  of  salt 
applied,  but  all  the  grubs  were  found  to  be  in  no  way 
the  worse  for  the  application.”  Soaking  in  strong  brine 
for  twenty-four  hours  has  been  tried,  but  it  has  not 
killed  them  ; and  shortness  of  food  also  for  a long  time 
seems  also  to  have  but  little  effect  upon  them.  One 
observer  states  that  he  placed  some  of  them  in  a glass 
globe,  with  a little  soil,  but  no  plant  food,  and  three 
weeks  after  they  appeared  all  right.  The  one 
thing  that  seems  fatal  to  them  is  drought.  The 
magpie  moth  {Ahrax  as  grossulariata) , and  the  goose- 
berry saw  fly  {Nematus  Jtibesii),  were  very  plenti- 
ful on  and  destructive  to  gooseberry  bushes.  Ee- 
garding  the  first,  picking  the  caterpillars  off  by  hand 
is  a good  mode  of  effecting  a riddance.  This,  however, 
in  large  gardens,  is  a tedious  operation,  and  powdered 
hellebore,  scattered  over  bushes  after  thoroughly  wetting 
them,  so  as  to  make  the  powder  stick,  is  recommended 
as  “a  sure  and  easily  applied  remedy.”  It  is  necessary, 
however,  to  see  that  the  berries  are  carefully  washed 
before  being  used,  as  the  powder  is  a dangerous  poison. 
Syringing  with  Grishurst  compoundis  also  recommended. 
Several  plans  are  recommended  by  different  observers 
for  the  extermination  of  the  saw  fly,  one  of  which  is 
that,  if  pieces  of  woollen  cloth  be  laid  among  the  bushes, 
the  fly  ■v^  deposit  her  eggs  on  them,  and  by  removing 
the  cloths,  they  can  easily  be  destroyed.  Another  plan 
is  to  syringe  the  bushes  with  warm  water  in  the  spring, 
care  being  taken  not  to  have  the  water  too  warm  to 
injure  the  young  foliage.  The  best  plan,  however, 
seems  to  be  to  remove  the  soil  to  the  depth  of  two  inches 
round  the  bushes  in  the  early  spring,  and  to  give  a good 
sprinkling  of  lime  round  each  bush  ; by  this  means  the 
caterpillars  are  cleared  away  and  destroyed. 


GENERAL  NOTES. 


Cinchona  in  Jamaica. — From  a memorandum  of  Mr. 
D.  Morris,  Director  of  Public  Gardens  and  Plantations  in 
Jamaica  (dated  January  31,  1881),  it  appears  that,  in  the 
hurricane  of  1 8th  August  last,  many  thousands  of  cinchona 
trees  were  blown  down  and  uprooted.  In  consequence,  it 
was  necessary  to  resume  barking  operations  in  spite  of  the 
unfavourableness  of  the  season.  The  bark  was  cured  with  such 
success  that  the  whole  consignment,  consisting  of  180  bales, 
and  weighing  in  the  aggregate  14-,397  lbs.,  was  ready  for 
shipment  within  a few  weeks  of  the  occurrence  of  the  hurri- 
cane. The  total  results  of  the  cinchona  sales  during  the  last 
fifteen  months  now  show  a gross  return  of  41,696  pounds 
of  dried  bark  as  haring  been  shipped,  yielding  a total  value 
of  £8,167  10s.  8d. 

Emigration. — It  appears  from  Mr.  Griffien’s  report, 
that  the  exce.ss  of  emigrants  to,  over  immigrants  from,  the 
various  countries  in  1880  was  as  follows: — United  States, 
140,052;  British  North  America,  16,214;  Australasia, 

1 8.274  ; all  other  parts,  5,995.  Compared  with  the  previous 
year,  the  increase  to  the  United  States  alone  was  68,000, 
while  the  reduction  to  Australasia  was  more  than  50  per 
cent,  upon  the  figures  of  the  previous  year.  In  1876  and 
1877,  between  60  and  70  per  cent,  of  the  whole  excess  of 
emigration  was  to  Australaisa  ; last  year  it  was  less  than  1 0 
per  cent,  of  the  whole.  There  left  our  shores  for  the  United 
States,  69,081  English,  14,471  Scotch,  and  83,018  Irish;  for 
Briti-sh  North  America,  13,541  English,  3,221  Scotch,  and 
4,140  Irish;  for  Australasia,  15,176  English,  3,059  Scotch, 
and  0,949  Irish ; for  all  places,  English,  14,047,  Scotch  1 ,305, 
Irish,  534.  The  grand  total  is  227,542  compared  with 

164.274  in  1879.  Including  foreigners,  332,294  individuals 
left  our  shores,  281,560  as  steerage  passengers,  and  50,734 
as  cabin  passengers.  Of  the  former  156,150  sailed  from 
Liverpool,  26,058  from  London,  19,068  from  other  English 
ports  ; 26,340  from  Glasgow  ; and  53,944  from  Londonderry 
and  Cork,  all  of  whom  went  to  the  American  Continent,  in 
the  proportion  of  1 7 to  the  Republic  to  one  to  the  Dominion. 


Gold  Production  of  the  World. — The  recent  report  of 
Mr.  Burchard,  Director  of  the  Mint  in  the  United  States, 
contains  a re'svme  of  the  production  of  gold  and  silver  for 
1879  and  the  two  previous  years.  The  total  yields  were : — 

Value. 


Gold.  Silver. 

1879  105,365,697  dols 81 ,037,220  dols. 

1878  119,031,085  „ ....  87,351,497  „ 

1877  113,947,173  „ ....  81,040,665  „■ 


Total....  338,343,955  „ 249,429,382  „ 

Or  a grand  total  for  the  three  years  of  587,773,337  dollars, 
or  about  £146,943,000.  The  yield  of  gold  and  silver  in 
the  United  States  during  1379  was  nearly  equal,  being 
38,899,858  dollars  of  the  former,  and  40,812,132  dollars  of 
the  latter.  Australia  comes  next,  with  a production  of 
29,018,223  dollars,  all  in  gold,  and  she  is  closely  followed  by 
Russia,  which  furnishes  a tolerably  uniform  annual  supply 
ofabout27,000,000  dollarsof  gold,  thoughbut  a small  quantity 
of  silver.  The  Mexican  yield  is  almost  entirely  silver,  value 
27,000,000  dollars.  There  has  been  a considerable  falling 
off  in  the  coinage  of  the  world  during  1 879  to  that  of  the  pre- 
vious years,  the  coinage  of  1879  being  in  value  207,287,384 
dollars,  while  in  1878  it  was  349,578,524  dollars. 

Cardamom  Cultivation. — The  cultivation  of  cardamoms 

is,  according  to  Mr.  Markham,  carried  on  to  a great  extent 
on  the  western  slopes  of  the  Coorg  Mountains.  In  the  month 
of  February,  the  Coorgs  start  from  their  villages,  and  arriving 
on  the  mountain  slopes,  select  one  of  the  largest  trees,  giving 
a preference  to  those  on  a western  or  northern  slope.  Around 
this  selected  tree  they  raise  a platform,  and  commence  to  fell 

it.  In  felling  it,  they  take  care  that  it  shall  fall  towards  the 
base  of  the  slope,  and  thus,  in  its  fall,  carry  all  before  it. 
Having  cleared  a space  of  some  300  ft.  long  by  40  ft.  broad, 
and  freed  it  from  all  brushwood,  they  commence  planting. 
In  three  months  the  plants  begin  to  appear  ; after  about  20 
months,  the  plants  have  reached  a height  of  five  feet,  and  in  six 
months  later,  that  is  26  months  after  the  first  sowing,  the 
first  clusters  of  flowers  begin  to  appear.  During  this  period 
the  ground  is  kept  constantly  cleared  of  all  weeds.  Six 
months  (October)  after  flowering,  the  first  crop  is  ready  for 
picking,  hut  a full  crop  is  not  obtained  till  the  following  year. 
These  plantations  are  kept  up  for  six  or  seven  years,  when 
the  soil  having  become  exhausted,  fresh  ground  is  again 
cleared.  The  harvesting  is  attended  with  some  amount  of 
suffering,  as  the  grass  which  springs  up  around  the  earda- 
mom  plants  cuts  like  a knife,  and  large  leeches  are  very 
abundant.  The  capsules,  when  picked,  are  packed  in  bags 
and  carried  to  the  villages,  a distance,  frequently,  of  ten  to 
twelve  miles.  Some  families  have  been  known  to  collect 
cardamoms  to  the  value  of  600  to  1,000  rupees  per  annum. 

Petroleum  iu  Venezuela. — A remarkable  deposit  of 
petroleum  is  described  by  the  American  Consular  Agent  at 
Maracaibo  as  existing  between  the  Rio  Tara  and  Zulia. 
Near  the  former,  there  rises  a sand-hank  about  35  yards  in 
extent  and  some  10  yards  in  height.  On  its  surface  is 
visible  a collection  of  cylindrical  holes,  apparently  artificially 
made,  and  of  different  diameters,  through  which  streams  of 
petroleum,  mixed  with  boiling  water,  gush  out  with  great 
violence,  accompanied  with  a noise  as  though  two  or  three 
steamers  were  blowing  off  steam.  The  column  of  vapour 
that  ascends  from  it  would  doubtless  be  seen  from  a long 
distance,  were  it  not  shrouded  by  the  thick  forest,  to  which 
the  petroleum  beds  that  evidently  lie  underneath  give  a per- 
petual greenness  and  freshness  of  foliage.  Dr.  M’ Gregor 
states  that  from  one  of  these  holes,  notwithstanding  the 
difficulties  of  the  position,  he  filled,  in  42  seconds,  a vessel 
containing  1 5 bottles,  or  as  fast  as  four  gallons  per  minute, 
or  240  gallons  per  hour,  or  5,760  gallons  during  the  24  hours. 
A curious  phenomenon  has  been  occasionally  seen  in 
Venezuela  ever  since  the  conquest,  consisting  of  a frequent 
lightning,  without  any  explosion,  which  is  observable  from 
the  bar  at  the  entrance  of  the  Lake  of  Maracaibo,  close  to  the 
island  of  Bajoseco,  and  which  Colonel  Codazzi,  in  his 
geography,  attributes  to  the  vapour  ascending  from  the 
Cienega  *de  Agua  Caliente.  This  appearance,  called  by 
mariners,  “ El  farol  de  Maracaibo,”  is  more  probably  due  to 
the  inflammable  gas  that  permeates  the  whole  district  to 
such  an  extent  that  it  is  known  by  the  natives  as  El  Inferno. 
There  is  no  do  doubt  that  the  supply  of  petroleum  is  very 
abundant  not  only  here  but  in  the  neighbouring  Republic 
of  Columbia,  where,  between  Escuque  and  Bettijoque,  the 
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labourers  gather  it  up  in  handkerchiefs,  which,  when  satu- 
rated, are  squeezed  out  into  barrels. — Times. 

Honrs  of  labour  in  French  Manufactories. — The  fol- 
lowing are  the  regulations  as  to  work  in  factories  definitely 
proposed  to  the  French  Chamber  : — Art.  1 . The  duration  of 
work  in  factories  and  workshops  must  not  exceed  ten  hours 
a day,  or  six  days  a week.  2.  Nightwork  (between  9 p.m. 
and  5 a.m.)  is  forbidden  in  these  establishments  so  far  as 
women  are  concerned ; but,  in  the  event  of  stoppage  result- 
ing from  an  accidental  interruption,  or  force  majeure^  the 
above  restriction  may  be  temporarily  removed,  for  a given 
period,  bv  the  local  committee  or  the  inspector  appointed  by 
the  law  of  1 871 . 3.  Government  regulations  will  determine 

the  exceptions  to  the  provisions  contained  in  Arts.  1 and  2 
on  account  of  the  nature  of  the  industries,  &c.  4.  Any 

manufacturer  or  manager  acting  in  opposition  to  the  present 
law  and  the  Government  regulations  -will  be  proceeded 
against,  and  punished  with  a fine  of  from  1 6 to  20  francs. 
I'he  fine  will  be  enforced  as  often  as  persons  are  employed 
in  a manner  contrary  to  law,  provided  that  the  total  amounts 
do  not  exceed  500  fr.  (£20).  On  a second  conviction  within 
twelve  months  of  the  former,  the  delinquents  shall  be  liable 
to  a fine  of  from  50  to  500  fr.,  provided  that  the  total  sums 
do  not  exceed  1 ,000 fr.  (£40).  5.  The  local  committees  and 

iiLspectors  of  children’s  work  in  factories  appointed  by  the 
law  of  1 874  are  charged  with  the  application  of  the  present 
law,  which  (6)  repeals  that  of  1848. 


MEETINGS  OF  THE  SOCIETY. 

ORDmAEY  Meetings. 

Wednesday  evenings,  at  eight  o’clock: — 

April  27. — “Five  Years’  Experience  of  the  Working 
of  the  Trade  Marks’  Eegistration  Acts.”  By  Edmund 
Johnson. 

May  4. — “ Buying  and  Selling  ; its  Nature  and  its 
Tools.”  By  Professor  Bonamy  Price,  M.A.  Lord 
Alfred  S.  Churchill  will  preside. 

May  11. — “ The  Manufacture  of  Glass  for  Decorative 
PiiH'o.ses.”  By  H.  J.  Powell  (Whitefriars  Glass 
Works). 

May  18. — “ Tlie  Electrical  Eailway,  and  the  Trans - 
ini.H.sion  of  Power  by  Electricity.”  By  Alexander 
Siemens. 

Foheign  and  Coloniae  Section. 

Tuesday  evenings,  at  eight  o’clock: — 

IVIay  10. — “Trade  Relations  between  Great  Britain 
and  her  Dependencies.”  By  William  Westgarth. 

Applied  Chemistry  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock: — 

April  28. — “ Impurities  in  Water,  and  their  Influence 
iipf)n  its  Domestic  Utility.”  By  G.  Stillingfleet 
Johnson,  F.C.S. 

M ay  12. — “ Recent  Progress  in  the  Manufacture  and 
Api)lications  of  Steel.”  By  Prof.  A.  K.  Huntington. 

M A A' 20.— “ Telegraphic  Photography.”  By  Siiel- 
TouD  Bilwell,  Prof.  AV.  G.  Adams,  F.R.S.,  Avill 
I'l'csidc. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock: — 

Arnii,  20. — “The  Building  Arts  of  India.”  By 
General  Maclagan.  Andrew  Cassels,  Member  of  the 
Indian  Council,  will  preside. 

AIay  1 3.  — “ Burmah.”  By  General  Sir  Arthur 
Phayuk,  G.C.M.G.,  K.C.S.I.,  C.B. 

Alcinhors  arc  requested  to  notice  that  it  may  be 
nect'ssarv  to  make  alterations  in  the  dates  of  the 
above  j'apers. 


Cantor  Lectures. 

Monday  evenings,  at  eight  o’clock : — 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
making,” by  Alan  S.  Cole.  Four  Lectures. 

Syllabus  of  the  Course. 

Lecture  II. — April  11. 

Needlework  upon  a material.  N eedlework  upon  sepa- 
rate threads.  Venetian  needle-point  lace.  Nee^e- 
point  and  tape  lace.  French  needle-point  lace-maldng 
centres.  English  and  Flemish  needle-point  lace. 

Lecture  III. — May  2. 

Fringes.  Twisted  thread-work  in  England  in  the 
15th  century.  Early  designs  for  plaited  and  twisted 
threads.  Italian,  Flemish,  French,  and  Enghsh  pillow 
lace.  Laces  of  primitive  design. 

Lecture  IV. — May  9. 

T(sume  as  to  styles  of  design  in  hand-made  lace. 
Traditional  patterns.  Sketch  of  the  development  of 
inventions  for  knitting  and  weaving  threads  to  imitate 
lace.  Differences  between  machine  and  hand-made 
lacts.  Modern  hand-made  laces  at  Burano,  Bruges, 
Honiton,  &c. 

This  course  will  be  illustrated  by  specimens  of  lace. 
Diagrams  and  photographs  enlarged  will  be  shown  by 
means  of  the  lantern  and  oxyhydrogen  light. 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
R.  Brhdenell  Carter,  F.  H.C.S.  Three  Lectures. 

May  16,  23,  30. 


MEETINGS  FOE  THE  ENSUING  WEEK. 

Monday,  April  11th...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,8  p.m.  (Cantor  Lecture.)  Mr.  Alan  S, 
Cole,  “ The  Art  of  Lace-making.”  (Lecture  II.) 

Royal  United  Service  Institution,  WhitehaU-yard,  3 p.m. 
1.  Mr.  R.  Griffiths,  “ On  Recent  Experiments  in  Screw 
Propulsion.”  2.  Mr.  G.  Eawcus,  “On  Means  for  Eacili- 
tating  Handling  and  Traversing  of  Heavy  Guns.” 

Royal  Geographical,  University  of  London,  Burlington- 
gardens,  W.,  Sj  p.m.  Colonel  H.  C.  Tanner,  with  Pre- 
fatory Remarks  by  Mr.  R.  N.  Oust,  “ Kafiristan  and 
the  Siah-posh  Kafirs  of  the  Hindu  Kush.” 

Medical,  11,  Chandos-street,  W.,  8^  p.m. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  Mr. 
N.  Whitley,  “ Supposed  Palaeolithic  Tools  of  the  Valley 
of  the  Axe,  Devonshire.” 

Tuesday,  April  12th... Medical  and  Chinirgical,  53,  Bemers- 
street.  Oxford-street,  W. , 8j  p.m. 

Civil  Engineers,  25,  Great  George-st.,  Westminster,  8p.m. 

1.  Discussion  on  Mr.  B.  Baker’s  paper,  “ The  Actual 
Lateral  Pressure  of  Earthwork.”  2.  Mr.  W.  R.  Browne, 
“ The  Relative  Value  of  Upland  and  Tidal  Waters  in 
producing  Scour.” 

Statistical,  Somerset-house-terrace,  Strand,  W.C.,  7|  p.m. 

Photographic,  5a,  Pall-mall  East,  S.W.,  8 p.m. 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 
8 p.m. 

Royal  Colonial,  Grosvenor  Gallery  Library,  136,  New 
Bond-street,  W.,  8 p.m.  Mr.  Thomas  Archer,  “ Queens- 
land, her  History,  Resources,  and  Future  Prospects.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  April  13th... Sanitary  Institute  of  Great  Britain,  9, 
Conduit-street,  W.,  8 p.m.  Address  by  the  Chairman 
of  Council,  Dr.  Richardson,  entitled,  “ Some  brief 
Suggestions  on  the  best  mode  of  dealing  with  SmaU-pox 
and  other  Infectious  Diseases  in  the  Metropolis  and 
other  large  Towns.” 

Graphic,  University  College,  W.C.,  8 p.m. 

Microscopical,  Bang’s  College,  W.C.,  8 p.m.  Mr.  W.  H. 
Shrubsole  and  IMr.  E.  Kitton,  “The  Diatoms  of  the 
London  Clay.” 

Royal  Literary  Fund,  10,  John-street,  Adelphi,  W.C., 
3 p.m. 

Thursday,  April  14th... Telegraph  Engineers  and  Electricians, 
25,  Great  George-street,  S.W.,  7 p.m.  1.  Mr.  St. 
George  Lane  Fox,  “ The  Appheation  of  Electricity  to 
Lighting  and  Heating  for  Domestic  and  other  Purposes.” 

2.  Professors  Ayrton  and  Perry,  “ A Portable  Absolute 
Galvanometer  for  Strong  Cuirents.’’  3-  Professors 
Perry  and  Ayilon,  “ A New  Transmission  Dyna- 
mometer.” 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 
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J ohn-street,  Adelphi,  London,  W.  G, 


NOTICES. 


CANTOR  LECTURES. 

The  second  lecture  of  the  fourth  course  was 
^delivered  on  Monday,  12th  inst.,  by  AlanS.  Cole, 
on  “The  Art  of  Lace-making.”  The  lecturer 
treated  of  needlework  upon  a material,  needlework 
upon  separate  threads,  and  the  various  kinds  of 
Jieedle-point  lace.  The  third  and  fourth  lectures 
will  be  given  on  May  2 and  May  11  respectively. 


FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  April  5, 1881  ; JoiixEae,  M.D.,  F.R.S., 
in  the  chair.  The  paper  read  was  on  “Canada: 
the  old  Colony  and  the  new  Dominion.”  The 
paper  will  be  printed  in  the  next  number  of  the 
Journal, 


PROCEEDINGS  OF  THE  SOCIETY. 


APPLIED  CHEMISTRY  AND  PHYSICS  SECTION. 

Thursday,  March  24.  1881 ; Latimer  Clark, 
F.R.G.S.,  in  the  chair. 

The  paper  read  was  on — 

THE  FUTURE  DE^HILOPMENT  OF 
ELECTRICAL  APPLIANCES. 

Ey  Professor  John'Perry,  B.E,,  Assoc.  M.I.C.E’ 

It  had  been  my  intention  to  introduce  this 
subject  to  your  notice  by  speaking  of  the  great 
things  physical  science  has  already  done  for 
humanity.  I assure  you,  that  I had  arranged  a 
most  effective  harangue  on  this  subject,  touching 
on  the  Bacons,  and  Newton,  and  Boyle,  and  Watt, 
and  Faraday,  and  Joule,  and  Thomson,  showing 
that  it  was  these  men  in  their  laboratories  who 
opened  the  way  for  Stephenson,  Wheatstone  and 
Cooke,  Gramme,  Hughes,  Edison,  and  Graham  Bell. 


I meant  to  tell  you  how,  in  days  gone  by,  a few 
Birmingham  business  men  subscribed  to  give  their 
townsman,  Priestley,  sufficient  money  to  live  ujDon 
while  working  at  original  research ; and  I felt  able 
to  prove  so  clearly  to  you,  that  it  was  for  the  good 
of  the  nation  to  provide  scientific  men  with  large 
laboratories,  and  to  ensure  them  freedom  from 
ordinary  cares,  that  in  the  mere  preface  to  my 
proper  subject,  I prepared  an  hour’s  lecture. 
Luckily,  I remembered  that  you  had  all  had 
opportunities  of  hearing  about  the  benefits  you  owe 
to  science ; and  I bethought  me  that  you  might 
even  be  tired  of  listening  to  truisms  regarding 
endowment  of  research ; truisms  to  members  of 
the  Society  of  Arts,  but  not  so  well  believed  in  by 
the  general  public,  and  especially  by  that  section 
of  the  general  public  which  sees  reason  to  lean 
on  Mr.  Ruskin,  in  whose  nostrils  the  mere  names 
of  Watt  and  Stephenson  are  as  the  savoury  odours 
of  the  Thames  at  low  water,  and  attends  to  the 
views  of  Sir  J ohn  Ellesmere,  who  hated  telegrams 
more  than  he  disliked  our  common  enemy.  Men 
of  this  stamp  may  well  think  of  the  future  with 
horror,  for  there  is  every  sign  that  applied 
science  is  increasing  the  acceleration  of  the 
rate  of  its  development.  To  such  men  I would 
say — Put  a stop  to  laboratory  work ; set  your 
faces  against  the  endowment  of  research ; root 
up  the  acorn  if  you  would  not  in  the  future 
be  plagued  with  the  oak.  The  applied  science  of 
the  future  lies  invisible  and  small  in  the  operations 
of  the  men  who  work  at  pure  chemistry  and 
physics.  These  men  do  not  know  what  will  be  the 
outcome  of  their  labours.  They  often  think  that 
they  sympathise  with  Mr.  Ruskin ; but  you  might 
as  well  ask  a dram-drinker  to  give  up  that  which 
his  soul  loveth,  as  ask  a man  who  has  done  real 
experimental  work  to  give  it  up.  I have  often 
watched  Sir  William  Thomson,  to  whom  every 
object  in  nature  is  continually  suggesting  new 
ideas,  new  experiments ; to  whom  every  particle 
of  brass  scraped  off  by  a file  is  a being  full  of  com- 
plication, an  object  of  interest,  and  a thing  of 
beauty,  and  to  whom  the  study  of  the  bending  of 
a bit  of  brass  wire  is  a joy  for  ever.  Sir  William 
Thomson  believes  in  applied  science,  but  such 
belief  has  really  nothing  to  do  with  the  delight 
which  he  and  every  other  experimenter  has  in  his 
work. 

Now,  electrical  science  has  reached  a position 
from  which,  on  every  side,  hundreds  of  enticing 
paths  lead  forward  into  unexplored  regions  of 
nature.  At  every  step  in  advance,  the  laboratory 
worker  sees  to  right  and  left  of  him  new  and 
promising  lines  of  research  ; and  he  feels  that,  for 
the  work  to  be  done,  the  present  army  of  ex- 
plorers is  all  too  small  and  weak.  But  interest- 
ing as  it  might  be  to  prophesy  on  investigations 
newly  begun,  it  is  rather  my  purpose,  to-night,  to 
take  you  upon  the  well-trodden  ground  prepared 
for  us  by  Faraday,  and  Joule,  and  Thomson,  to 
show  you  how,  in  one  or  two  great  lines  of  the 
applied  science  of  electricity,  certain  fixed  laws  tell 
us  about  the  future.  I shall  then  speak  of  a few 
of  the  more  recent  discoveries. 

Now,  in  the  first  place,  you  must  remember  that 
electricity  is,  to  us,  something  that  can  be 
measured ; although,  unfortunately,  to  the  ordi- 
nary telegraph  operator,  this  is  not  the  case.  If 
you  can  imagine  a mechanical  engineer  regarding 
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a distance  of  a few  inches  as  being  equal  to  the 
distance  of  a few  miles,  or  even  of  a few  thousand 
miles  ; if  you  can  imagine  a grocer  to  confound 
an  ounce  of  sugar  with  a ship’s-load  of  the  same 
material,  you  get  a too  truthful  idea  of  the  vague- 
ness, the  general  want  of  definiteness,  in  the 
notions  of  nearly  all  students  of  this  subject 
imtil  a few  years  ago,  and,  I am  sorry  to  say,  that 
much  of  this  vagueness  is  still  to  be  found  even  in 
modem  scientific  papers.  Perhaps,  when  electri- 
city is  supplied  to  every  house  in  the  City  of 
London  at  a certain  price  per  horse-power,  and  is 
used  by  private  individuals  for  many  different 
purposes,  this  vagueness  will  finally  disappear. 

To  get  exact  ideas  in  any  department  of  physics, 
we  have  one  firm  foundation  to  build  upon,  viz., 
that  a certain  amount  of  energy  or  power  of  doing 
work  remains  always  the  same,  in  whatever  form 
it  may  appear.  I have  here  various  sources  of 
electricity — a voltaic  cell,  a thermopile,  a glass- 
plate  machine,  a magneto- electric  machine,  which 
may  be  turned  by  hand,  and  two  dynamo-electric 
machines  outside,  which  I can  drive  by  means  of 
a steam-engine.  As  you  know,  there  are  many 
others.  To  all  these,  some  form  of  energy  is 
^ven,  and  they  convert  this  energy,  badly  or  well, 
into  electric  energy.  The  cell  burns  zinc;  in  the 
thermopile  gas  is  burnt ; to  the  three  last  machines 
mechanical  energy  is  given;  they  all  give  out 
electrical  energy.  Now,  how  do  we  know  that 
there  is  a production  of  electrical  energy  ? Let  us 
take  any  one  of  them  (this  voltaic  cell,  for  instance). 
Some  form  of  energy  is  given  out,  for  you  see  that 
I can  convert  it  into  heat.  (Experiment  shown.) 
Here  I take  advantage  of  a property  somewhat 
analogous  to  mechanical  friction. 

This  thermopile  is  also  generating  electricity.  To 
test  this  I connect  its  poles  to  the  wire  of  a galvano- 
meter, and  the  instantaneous  defiection  of  the 
needle  of  the  galvanometer  tells  me  about  the 
current.  (Experiment  shown.)  Here  is  another 
proof  that  some  kind  of  energy  is  traversing  the 
wire  connecting  these  two  screws.  The  two  wires 
are  attached  to  an  arrangement  at  the  other  end  of 
the  room;  when  I complete  the  circuits,  whether 
I do  it  here  or  there,  the  bell  rings.  (Experiment 
shown.)  You  see  that  in  this  case  the  heat  energy 
given  out  by  this  burning  gas  is  converted  partly 
into  electrical  energy,  in  which  state  it  can  be 
transmitted  to  a considerable  distance,  and  there 
converted  into  mechanical  energy,  or  into  sound, 
or  into  any  other  form  of  energy.  In  these  and 
otlier  ways  we  can  detect  the  existence  of  the 
electrical  energy  coming  from  all  these  generators, 
and  measure  its  amount.  Now,  Joule’s  experi- 
ments tell  us  that  any  generator  gives  out  exactly 
as  much  energy  as  is  given  to  it,  but  much  appears 
m the  form  of  heat.  All  these  generators  get 
heated,  and  may  be  said,  therefore,  to  waste 
energy.  One  great  object  of  the  inventors  of  such 
machines,  is  to  give  out  as  much  as  possible  of  the 
energy  supplied  to  them  in  the  shape  of  electrical 
eiH'rgy.  Aon  must  clearly  distinguish  between 
electricity  and  electrical  energy.  A miller 
docs  not  merely  speak  of  the  quantity  of 
isater  in  his  mill-dam;  he  has  also  to 
consider  the  height  through  which  it  can 
all.  A weight  of  one  thousand  pounds  falling 
nrough  a distance  of  one  inch  represents  the  same 
energy , that  is,  gives  out  the  same  amount  of  work 


in  falling  as  one  pound  through  one  thousand 
inches.  A mere  statement,  then,  of  the  quantity 
of  electricity  given  out  by  a machine  is  insufficient  ; 
it  is  also  necessary  to  state  what  is  the  height  or 
difference  of  potential  through  which  it  is  falling. 
The  quantity  of  electricity  in  a thunder  cloud  is. 
comparatively  small,  but  the  difference  of  potential 
through  which  this  quantity  passes  when  discharge 
occurs  is  exceedingly  great.  So  it  is  with  the  twa 
factors  of  the  electrical  energy  developed  by  this- 
glass  machine.  The  quantity  of  electricity  obtain- 
able from  this  machine  is  comparatively  small,  but 
it  is  like  a small  quantity  of  water  at  an  exceed- 
ingly great  height,  whereas,  in  all  these  other 
machines  we  have,  in  the  analogy  of  the  miller,  a. 
very  great  quantity  of  water  and  a very  small 
difference  of  level.  I put  this  water  analogy  be- 
fore you  because  you  have  all  more  or  less  exact 
notions  about  water,  and  because,  within  certain 
limits,  the  analogy  is  a very  true  one.  I have- 
traced  it  more  fully  in  the  wall-sheet  I. 


TVaXL- SHEET  I, 


We  Want  to  Use  Water. 

1.  Steam  pump  burns 
coal  and  lifts  water  to  a 
higher  level. 

2.  Energy  available  is, 
amount  of  water  lifted  X 
difference  of  level. 

3.  If  we  let  all  the  water 
flow  away  through  channel 
to  lower  level  vdthout  doing 
work,  its  energy  is  all  con- 
verted into  heat  because  of 
frictional  resistance  of  pipe 
or  channel. 

4.  If  we  let  water  work 
a hoist  as  well  as  flow 
through  channels,  less 
water  flows  than  before, 
less  power  is  wasted  in 
friction. 

5.  However  long  and 
narrow  may  be  the 
channels,  water  may  be 
brought  from  any  distance, 
however  great,  to  give  out 
almost  all  its  original 
energy  to  a hoist.  This 
requires  a great  head  and 
small  quantity  of  water. 


We  Want  to  Use  Electricity. 

1 . Generator  brrms  zinc,, 
or  uses  mechanical  power, 
and  hfts  electricity  to  a 
higher  level  or  potential. 

2.  Energy  available  is, 
amount  of  electricity  X 
difference  of  potential. 

3.  If  we  let  all  the 
electricity  flow  through  a 
wire  from  one  screw  of  our 
generator  to  the  other- 
without  doing  work,  all 
the  electrical  energy  is  con- 
verted into  heat  because  of 
resistance  of  wire. 

4.  If  we  let  our  elec- 
tricity work  a machine  as- 
weU  as  flow  through  wires, 
less  flows  than  before,  less- 
power  is  wasted  througb 
the  resistance  of  the  wire. 

5.  However  long  and 
thin  the  wires  may  be, 
electricity  may  be  brought 
from  any  distance,  how- 
ever great,  to  give  out- 
almost  all  its  original 
energy  to  a machine.  This 
requires  a great  difference 
of  potentials  and  a small 
current. 


A"ou  will  readily  understand  then  that  for  some- 
purposes  it  is  necessary  to  have  our  electrical 
energy  in  the  shape  of  a small  quantity  of  electri- 
city falling  through  a great  difference  of  potential, 
and  for  other  purposes  a great  quantity  of  electri- 
city falling  through  a small  difference  of  potential. 
When  electricity  falls  through  a difference  of 
potential,  this  difference  is  called  an  electro- 
motive force.  It  would  take  me  too  long  to  tell 
you  why  we  use  two  terms  to  express  what  seems 
to  be  the  same  thing  ; but  briefly,  the  term 
“ difference  of  potential  ” is  analogous  with  “ dif- 
ference of  pressure”  or  “head”  of  water,  how- 
soever produced;  whereas  electro-motive  force  is 
analogous  with  the  difference  of  pressure  before 
and  behind  a slowly  moving  piston  of  the  pump 
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employed  by  an  unfortunate  miller  to  produce  bis 
water  supply. 

The  first  object  of  my  paper  is  to  show  you 
that  electricians  have  very  definite  ideas  on  the 
subjects  they  are  working  at ; that  the  measure- 
ments, on  winch  their  work  depends,  have  exact 
meanings,  and  that  there  is  hardly  any  problem  in 
adding  to  man’s  powers  which  you  can  set  before 
them  to  solve  which  they  may  not  hope  to  do  with 
more  or  less  costly  apparatus.  Everybody  knows 
that  the  civil  engineer  is  still  very  far  from  having 
reached  the  limiting  lengths  or  sizes  to  which  large 
bridges  and  other  structures  may  be  built,  at  a 
greater  or  less  cost.  Everybody  is  competent  to 
form  a roughly  correct  judgment  in  such  matters, 
because  everybody  has  more  or  less  correct  notions 
about  sizes,  weight,  and  strength  of  materials.  And 
in  the  same  way  that  you  may  be  able  to  guess  of 
what  the  electrician  may  do  in  the  future,  it  is 
necessary  that  you  get  fairly  correct  ideas  of 
electrical  magnitudes ; and  the  curious  fact  is 
that,  seeing  how  simple  it  is  to  arrive  at  these 
correct  ideas,  so  few  people  possess  them.  On  the 
Avall-sheets  II  and  III,  I have  given  such  help  as 
can  be  given  visibly  in  this  matter  ; but  time  will 
not  allow  of  my  entering  into  such  explanatory 
details  as  I should  desire. 


Wall -SHEET  II. — Electeical  Magxitudes. 


(some  eatuee  appeoximate.) 

Resistance  of 


One  yard  of  copper  wire,  one- 

eighth  of  an  inch  diameter  ....  0’002  ohm 

One  mile  ordinary  iron  telegraph 

■wire 10  to  20  ohms 

Some  of  oiU‘  selenium  cells  40  to  1,000,000 

A good  tekgi’aph  insulator 4,000,000,000,000 


Llectromotive  force  of 


Volts. 


A pair  of  copper -iron  junctions  at  a 


difference  of  temperature  of  1® 

Eahr = 0-000,01 

Contact  of  zinc  and  copper = 0 75 

One  Daniell’s  cell = I’l 

Mr.  Latimer  Clark’s  standard  cell. . = 1-45 

One  of  Dr.  De  la  Rue’ s batteries , . = 11,000 


Lightning  flashes  probably  many  milhons  of  volts. 


Current  measured  by  us  in  some  experiments  : — 


Using  electrometer = almost  infinitely  small 

currents. 

Weber. 

L'sing dehcate  galvanometer . . . . = 0-000,000,000,040 
Current  received  from  Atlantic 
cable,  when  25  words  per 


minute  are  being  sent  = 0,000,001 

Current  in  ordinary  land  tele- 
graph fines =0-003 


Current  from  dynamo  machine . . = 5 to  100  Webers 
In  any  circuit,  cut  rent  in  webers  = electromotive  force 
in  volts  resistance  in  ohms. 


Wall-sheet  III. — Rate  of  Peoductiox  of  Heat, 

CALCULATED  IX  THE  SHAPE  OF  HOESE-POWEE. 

In  the  whole  of  a circuit  = current  in  webers  X 
elcetrotnolive  force  in  volts  -r-  746. 

In  any  part  of  circuit  — current  in  webers  X difference 
(f  potential  at  the  two  ends  of  the  part  of  the 
circuit  in  question  -i-  746. 

Or,  zz  square  of  current  in  webers  X resistance  of 
the  part  in  ohms  -f-  746. 

If  there  are  a number  of  generators  of  electricity  in 


a circuit,  whose  electromotive  forces  in  volts  are— Ej,. 
E„,  &c.,  and  if  there  are  also  opposing  electro-motive- 
foices,  Ej,  E2,  &c.,  volts,  and  if  C is  the  current  in 
webers,  R the  whole  resistance  of  the  circuit  in 
ohms,  P the  total  horse-power  taken  in  at  the  gene- 
rators, Q the  total  horse -power  converted  into  some 
other  form  of  energy  and  given  out  at  the  places  where 
there  are  opposing  electromotive  forces,  H the  total 
horse-power  wasted  in  heat,  because  of  resistance, 
then — 


C = 


(E,  + E,  + &c.)  - (F,  + F,  + &c.) 
E 


P=£-(E, +E, + &C.);  Q=il(F, +F,+&e.); 
746  746 

>CR 


H =. 


746 


The  lifting-power  of  an  electro -magnet  of  given, 
volume  is  proportional  to  the  heat  generated  against, 
resistance  in  the  wire  of  the  magnet. 


The  future  of  many  electrical  appliances  depends- 
on  how  general  is  the  public  comprehension  of  the 
lessons  taught  by  these  wall-sheets.  If  a few 
capitalists  in  London  would  only  spend  a day  or 
two  in  learning  thoroughly  what  they  mean,  I am 
quite  sure  that  electrical  appliances  of  a very 
distant  future  would  date  from  a few  months 
hence. 

It  is  not  necessary  for  me  to  tell  you  now  that 
electrical  energy  may  be  produced.  Nor  need  I 
waste  time  in  speaking  of  how  it  may  be  trans- 
mitted to  a distance  by  means  of  insulated  metal 
wires.  A more  important  fact  is  that,  when 
electricity  is  flowing  in  a wire,  I can  transform: 
part  of  its  energy  into  other  shapes.  For  instance, 
here  is  an  iron  wire  of  2 ohms  resistance.  Suppose 
this  to  be  in  a cold  room,  and  I turn  on  the  elec- 
tricity tap.  (An  electric  machine,  driven  outside  by 
a gas-engine,  is  here  my  source  of  energy.)  This  wire 
is  now  getting  a supply  of  electrical  energy,  and  is 
converting  it  into  heat.  Mr.  Andrews  tells  me  that 
there  is  now  a current  of  20  webers  flowing 
through  the  wire,  and  hence  the  wire  is  giving  out 
more  than  one  horse-power  in  the  shape  of  heat. 
Some  of  you  may  have  thought  that  very  little 
heat  can  be  given  out  by  such  a wire  ; but  these 
are  the  exact  figures,  and  you  can  all  see  that  they 
I represent  a pretty  large  supjjly.  When  the  current 
has  been  flowing  for  a short  time,  the  neighbour- 
hood of  this  wire  will  be  found  unpleasantly  warm, 
and  I can  assure  you  that  the  use  of  this  instru- 
ment for  certain  measuring  purposes  is  very  dis- 
agreeable in  the  summer  time.  It  is  hardly 
necessary  to  say  that  a wire,  through  which  a 
current  is  flowing,  may  be  made  to  give  out  its 
heat  for  a great  variety  of  purposes.  The  temper- 
ature may  be  pretty  much  what  we  please.  Thus, 
I turn  the  tap,  and  this  wire  gives  off  very  intense 
heat.  (Experiment  shown.) 

I had  asked  my  friend,  Mr.  Andrews,  to  boil 
water  for  you  by  means  of  a hot  spiral  of  wire  ; 
but  he  has  given  us  something  of  his  own  which 
is  very  much  better.  You  see  that  I turn  this  tap, 
and  so  pass  this  current  among  all  these  little  bits 
of  carbon  ; first  we  have  bright  spots  of  light  here 
and  there  stealing  from  point  to  point;  then 
these  lights  fix  themselves  in  definite  places,  and 
round  them  the  carbon  gets  red  hot,  until  we  get 
in  two  minutes  the  most  perfect  form  of  fire  for 
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heating  a room  or  boiling  a kettle  tbat  I have  ever 
3oon.  I have  in  vain  tried  to  get  Mr.  Andrews  to 
exhibit  before  you  to-night  his  exquisitely  simple 
j)late  electric  light.  I have  watched  it  burning, 
and  know  that  it  has  a future  before  it,  if  it  were 
f)nly  from  the  fact  that  it  burns  steadily  for  a whole 
week  with  a powerful  arc  light  without  renewal  of 
thf*  carbons,  and  yet  these  carbons  might  be  put  in 
^ne’s  pocket,  and  the  lamp  thrown  about  anyhow, 
without  risk  of  anything  getting:  out  of  order. 

excessive  caution  of  the  inventor  prevents  my 
showing  you  this  simple  little  lamp.  My  own 
la-mp  is  here  before  you,  but  beyond  telling  you 
tl)a'i  it  is  very  simple,  and  that  only  one  magnet 

employed  in  the  regulation  and  separation  work, 
1 7uay  not  detain  you.  I now  turn  another 
t ip.  and  the  strip,  through  which  the  current 
passes,  becomes  white  hot,  and  we  call  it,  vaguely, 
an  electric  light.  (Experiment  shown.)  This  is 
Mie  incandescent  light  which  has  been  proposed 
for  use  in  ordinary  houses.  It  is,  confessedly,  not 
economical,  but  it  is  very  convenient  for  chamber 
use.  I now  turn  another  tap,  and  you  see  a 
770\verful  Serrin  lamp,  which  I mean  to  leave 
burning.  You  know  now  that  we  can  convert 
electrical  energy  into  heat  and  light;  but  the 
question  is,  how  much  of  a result  do  we  get  for 
the  power  expended  ? 

Professor  Ayrton  and  his  students  measure  at 
Oowper-street,  1st,  how  much  gas  is  being  used 
T)y  his  gas-engine ; 2nd,  how  much  horse-power 
is  being  actually  given  to  his  electric  machine; 
3rd,  how  much  current  is  produced  through  ex- 
tenial  circuits  by^  his  machine  ; 4th,  the  resistance 
of  these  circuits.  He  can  now  calculate  exactly 
Tiow  much  horse -power  is  expended  in  any  part  of 
these  circuits  ; and  also  how  much  light  is  actually 
given  out  by  an  electric  lamp. 

I must  now  try  to  give  you  an  idea  as  to  how 
these  measurements  arc  made.  The  very  elegant 
dynamometer  employed  by  our  Chairman  to 
measure  the  power  w^hich  is  being  transmitted  to 
.•a  machine,  I am  not  at  liberty  to  describe.  The 
plan  devised  by  Professor  Ayrton  and  myself  is 
♦-•apable  of  being  applied  at  very  small  cost  to 
existing  shafting  in  factories,  so  that  the  power 
given  to  any  shaft  may  be  known.  A is  a shaft 
which  is  to  receive  power.  B is  a loose  pulley 


Pig.  1. 


driven  by  a belt,  c D is  a wheel  whose  rim  is  fixied 
in  the  rim  of  B ; its  crooked  arms  are  made  of 


flexible  steel,  its  boss  being  keyed  to  the  shaft. 
Evidently  B can  no  longer  be  called  a loose  pulley, 
if  it  turns  it  must  cause  the  shaft  to  turn,  but 
the  turning  moment  is  accurately  represented  by  a 
certain  amount  of  yielding  of  the  steel  arms  of  c D. 
If  this  yielding  is  known,  and  also  the  speed,  the 
horse-power  transmitted  is  also  known.  For,  so  far, 
we  copy  the  principle  of  General  Morin.  But  in- 
stead of  using  his  elaborate  system  of  measurement, 
we  simply  convert  the  tangential  strain  into  a radial 
motion  which  is  visible.  This  may  be  done  in 
various  ways,  of  which  the  following  is  the  most 
simple.  A stiff  arm,  E A,  is  fixed  to  the  shaft  at 
A ; at  E and  at  a point  c of  the  wheel,  the  ends 
of  two  light  links  are  pivoted,  which  are  hinged 
together  at  G,  w^here  there  is  a bright  bead. 
Evidently,  if  the  distance  CE  becomes  large,  because 
much  power  is  being  transmitted,  the  bead  G moves 


Fio.  2. 


Fig.  3. 


Wlien  tangential  strain  is  small,  this  method  of 
used 
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out  from  the  centre,  and  therefore  the  circle  of 
light  described  by  it  has  a greater  radius.  The 
arrangement  shown  in  Fig.  3 is  sometimes  more 
convenient. 

"VVe  measure  the  distance  of  the  bead  from  the 
axis  by  means  of  a scale  supported  level  with  the 
shaft.  Other  dynamometers,  which  have  till  now 
been  in  use  are  shown  in  the  diagrams.  For 
measuring  very  strong  currents,  such  as  are 
used  in  electric  lighting.  Professor  Ayrton  and 
myself  have  devised  this  “dead-beat”  galvano- 
meter. Without  going  into  a detailed  descrip- 
tion of  the  instrument,  I may  mention  that 
it  possesses  the  following  great  advantages. 
Not  only  can  the  strength  of  any  current  be  read 
off  at  once  in  webers,  but  the  user  can  at  any 
moment  test  his  own  instrument,  or  graduate  it,  as 
it  is  technically  called,  by  employing  only  the 
weak  current  produced  by  a single  Daniell’s  cell. 
This  result  is  arrived  at  by  the  device  of  causing 
the  weak  current  to  circulate  60  times  round  the 
magnets,  while  the  strong  current  only  goes  round 
six  times  ; a special  form  of  commutating  arrange- 
ment enabling  the  very  same  wires  in  the  galvano- 
meter to  serve  for  both  strong  and  weak  currents ; 
hence,  comparisons  can  be  made,  not  merely 
approximately,  but  with  absolute  accuracy,  even  if 
the  wires  are  wound  on  the  galvanometer  quite 
carelessly. 

The  instrument  shown  in  this  diagram  may  be 
graduated  in  the  same  manner,  as  it  is  also  provided 
wdth  the  same  kind  of  commutator.  We  call  it  an 

Fig.  4. 


S,  spiral  spring. 


arc-horse-power  measurer,  because  its  deflections  are 
proportional  to  the  product  of  difference  of  potential 
established  in  an  electric  light,  into  current  flow- 
ing through  the  arc,  or  incandescent  carbon,  and 
hence  these  deflections  (see  wall-sheet  II.,  p.  4o9) 
show  at  a glance  the  horse-power  given  out  at  that 
place.  The  electro- dynamometers  of  Dr.  Siemens 
and  of  Mr.  Andrews  are  here  before  you,  and  may 
be  used  during  the  reading  of  the  paper  to  measure 
currents.  Mr.  Andrews  simply  uses  a steel-yard  to 
balance  the  attraction  between  two  coils,  when  the 
current  flows  in  them,  when  they  are  at  a fixed  dis- 
tance asunder,  and  he,  therefore,  like  Dr.  Siemens, 
measures  the  mean  square  of  the  current  flowing. 
These  instruments  have  the  disadvantage  that  an 


ordinary  pair  of  scales  has  in  comparison  with  a 
spring  balance,  viz.,  that  a sudden  temporary 
change  in  the  thing  weighed  cannot  be  measured  • 
but  they  have  the  advantage  of  great  accuracy  m 
the  measurement  of  a constant  effect. 

To  measure  the  light  itself  in  standard  candles, 
the  students  in  the  course  of  electric  lightings, 
at  Cowper-street,  employ  our  photometer  (Fig.  5), 
of  which  three  specimens  are  before  you,  and  there  iz 
an  enlarged  drawing  on  the  wall.  The  piinciple 


Fig.  5. — Dispeesion  Photometee. 


E,  electric  light. 

C,  standard  candle. 

S and  T,  screens  of  tissue  paper. 
G,  H,  plates  of  green  or  red  glass. 
^ EL^LS" 

E,  X 


of  old  methods  of  measurement  of  strong  lights 
was  to  weaken  the  intensity  of  illumination  of  a 
screen  by  taking  the  screen  far  enough  away.. 
Only  in  this  way  could  the  illumination  of  the 
screen  by  the  electric  light  be  made  equal  to  the 
illumination  of  a similar  screen  by  a standard 
candle.  Our  plan  of  weakening  the  light  from  an 
electric  lamp  is  not  by  going  forty  or  eighty  feet 
away  from  it — for  people  who  deal  with  electric 
lamps  do  not  often  possess  a large  enough  chamber 
with  blackened  walls — but  by  letting,  instead,  the 
light  pass  through  a concave  lens.  The  principle 
is  then  exceedingly  simple.  Mr.  Wormell  has  been 
making  a few  measurements  whilst  I have  been 
talking,  and  I see  that  this  electric  light  seen 
through  green  glass  has  varied  from  2,214  to 
2,136  candles  in  the  last  three  minutes.  Sir 
William  Thomson  suggested  to  us  to  make  two 
measurements,  one  through  green  and  the  other 
through  red  glass,  for  reasons  which  must  be 
obvious.  Anyone  who  may  wish  it  will  have  an 
opportunity  of  measuring  the  power  of  an  electric 
light  for  himself  after  the  lecture. 

From  all  this  you  will  see  that  perfect  methods 
exist  for  measuring  the  power  which  is  being 
given  out  as  lieat  or  light  in  any  part  of  a circuit, 
as  well  as  the  power  given  to  the  electrical 
machine.  In  fact,  we  have  a perfect  measure  of 
what  is  called  the  efiiciency  of  our  arrangement. 

It  is  hardly  necessary  to  tell  you  that  every 
house  and  every  street  may  be  lighted  electrically. 
Into  the  proof  that,  in  the  future,  arc  lamps  of 
thousands  of  candle  power  at  elevations  pro- 
portional to  the  square  roots  of  their  powers,  will 
be  used  for  large  spaces,  and  that  incandescent 
lamps  of  only  hundreds  of  candle  power  are  suit- 
able only  for  private  houses  ; into  a consideration 
of  these  statements  I shall  not  enter,  because  Pro- 
fessor Adams  is  dealing  with  the  question  in  his 
Cantor  lectures.  You  all,  in  one  way  or  another, 
feel  that  electric  lighting  is  a foregone  conclusioru 
But,  perhaps,  you  were  not  aware  that  buildings  may 
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be  heated  by  electricity.  The  neighbours  of  this  i 
iron  -wire  will  say  that  it  gives  out  a considerable  \ 
quantity  of  heat,  but  whether  the  heating  may  be  1 
j)erformed  economically  will  depend  on  the  story  f 
told  us  by  the  measurements  which  have  been  < 
made.  Now  let  me  turn  my  tap  again.  I let  my  i 
current  pass  through  this  insignificant  little  dynamo  : 
machine,  and  you  observe  that  it  is  in  motion ; ' 
not  only  is  it  in  motion  itself,  but  it  is  driving  this 
lathe.  A machine  is  receiving  mechanical  energy  : 
outside,  it  converts  this  into  electrical  energy, 
which  is  conveyed  by  wires  into  the  room  and  to  i 
the  machine  before  you,  where  it  is  converted  into 
mechanical  energy  again.  I think  I shall  never  : 
forget  the  astonishment  of  a workman  in  Sheffield, 
who  had  put  up  a saw-bench  for  use  at  Professor 
Ayrton’s  lecture,  and  who  was  about  to  rehearse 
liis  part.  He  looked  at  the  motionless  saw,  he 
had  his  hand  on  the  wood,  he  saw  there  was  a 
belt  from  a little  mite  of  an  electric  machine,  two 
wires  dangled  from  the  ceiling  to  the  machine, 
and  this  was  all.  What  notions  of  being  played 
with  came  into  his  mind  I do  not  know,  but  when, 
at  the  distant  place,  a water-engine  was  started  to 
drive  the  distant  machine,  when  the  saw  set  off 
nearly  at  its  full  speed,  and  the  two  dangling 
wires  were  evidently  the  only  methods  of  com- 
munication, this  thoughtful  workman’s  face  ex- 
pressed in  full  perfection  the  absence  of  all  his 
reasoning  powers.  I do  not  wish  you  to  lose  your 
reasoning  powers,  but  it  is  necessary  that  you 
should  get  thoroughly  impressed  with  the  notion 
that  the  power  to  drive  this  lathe  is  actually  being 
transmitted  through  these  limp  and  motionless 
wires. 

I should  like  to  be  able  to  hold  that  machine 
motionless,  and  to  prove  to  you  that  the  current 
flowing  through  the  wires  is  immediately 
diminished  when  the  machine  begins  to  move. 
In  fact,  I want  to  show  you  that  this  machine 
produces  an  electromotive  force,  which  is  in  opposi- 
tion to  that  of  the  distant  machine.  You  see  that 
we  are  just  able  to  hold  it,  and  now  I am  informed 
that  tlie  current  flowing  is  19*5  webers,  whereas 
if  we  let  it  run,  and  drive  the  lathe  and  the  sewing- 
macln7ie  and  this  fan,  you  will  find  that  the  current 
is  diininished . It  is  1 1 *2  webers,  or  about  half  what  it 
was  before.  It  is  not  necessary  to  give  you  further 
examples  of  this  transmission  of  power  by  elec- 
tncity,  but  on  account  of  the  evident  importance 
of  tlie  matter  to  the  health  of  the  community,  I 
will  give  you  one  more,  and  I turn  the  tap,  and  you 
all  see  that  the  insignificant  little  machine  is 
driviiig  a ventilator.  This  ventilator  might  be 
used  in  a chimney  in  the  summer  time  when  fires 
are  not  in  use,  or  in  any  suitable  outlet  from  rooms; 
and  juay  remember  that  mechanical  ventilation  is 
ev(T  so  much  more  efficient  than  what  is  called 
natural  ventilation,  in  which  advantage  is  taken  of 
the  lightnc.ss  of  warm  gases. 

Now,  what  do  tlicse  examples  show  you.  They 
show  that  if  I have  a steam-engine  in  my  back 
yard,  1 can  transmit  power  to  various  machines  in 
my  house,  and  if  you  measured  the  power  given  to 
these  machines,  you  would  find  it  to  be  less  than 
half  of  what  the  engine  driving  the  outside  electrical 
machim'  gives  to  it.  Further,  when  we  wanted  to 
think  of  the  heating  of  buildings  and  the  boiling  of 
water,  it  was  all  very  well  to  speak  of  the  conver- 
sion of  electrical  energy  into  heat,  but  now  we 


find  that  not  only  do  the  two  electrical  machines 
get  heated  and  give  out  heat,  but  heat  is  given  out 
by  our  connecting  wires.  We  have  then  to  con- 
sider our  most  important  question.  Electrical 
energy  can  be  transmitted  to  a distance,  and  even 
to  many  thousands  of  miles,  but  can  it  be  trans- 
formed at  the  distant  place  into  mechanical  or  any 
other  required  form  of  energy'-,  nearly  equal  in 
amount  to  what  was  supplied?  Unfortunately,  I 
must  say  that  hitherto  the  practical  answer  made 
to  us  by  existing  machines  is,  “ No  ; ” there  is 
always  a great  waste  due  to  the  heat  spoken  of 
above.  But,  fortunately,  we  have  faith  in  the 
measurements  of  which  I have  already  spoken,  in 
the  facts  given  us  by  Joule’s  experiments,  and 
formulated  in  ways  we  can  understand.  And  these 
facts  tell  us  that  in  electric  machines  of  the  future, 
and  in  their  connecting  wires,  there  will  be  little 
heating,  and  therefore  little  loss.  We  shall,  I 
believe,  at  no  distant  date,  have  great  central 
stations,  possibly  situated  at  the  bottom  of  coal- 
pits, where  enormous  steam  - engines  will  drive 
enormous  electric  machines.  We  shall  have  wires 
laid  along  every  street,  tapped  into  every  house, 
as  gas -pipes  are  at  present ; we  shall  have  the 
quantity  of  electricity  used  in  each  house  regis- 
tered, as  gas  is  at  present,  and  it  will  be  passed 
through  little  electric  machines  to  drive  machinery, 
to  produce  ventilation,  to  replace  stoves  and 
fires,  to  work  apple-parers,  and  mangles,  and 
barbers’  brushes,  among  other  things,  as  well  as  to 
give  everybody  an  electric  light. 

Probably  you  think  it  very  strange  that  I should 
show  you  the  inefficiency  of  electric  transmission 
of  energy,  and  then  make  this  very  bold  assertion. 
Well,  the  fact  is,  that  the  ordinary  electrical 
machines  in  use  have  not  been  constructed  with  a 
view  to  economy.  They  have  been  constructed  to 
show  that  brilliant  lights  and  considerable  power 
may  be  produced  from  small  machines.  They 
have,  at  a comparatively  small  cost,  attracted 
attention  to  the  fact  that  electricity  is  an  important 
agency.  In  so  far  they  have  done  well ; but  on 
the  other  hand  they  gave  rise  to  the  well-known 
assumption  that  50  per  cent,  of  the  mechanical 
power  given  to  the  generator,  was  the  maxi- 
mum amount  which  could  be  taken  from  the 
motor.  The  true  solution  of  the  problem  of 
transmission  of  power  was,  I believe,  first  given 
by  Professor  Ayrton  in  his  British  Association 
lecture  at  Sheffield.  It  had  been  supposed  that 
to  transmit  the  power  of  Niagara  Falls  to  New  York, 
a copper  cable  of  enormous  thickness  would 
be  needed.  Mr.  Ayrton  showed  that  the  whole 
power  might  be  transmitted  by  a fine  copper  'wire, 
if  it  could  only  be  sufficiently  well  insulated.  He 
also  showed  that,  instead  of  a limiting  efficiency  of 
50  per  cent.,  the  one  thing  preventing  our  receiving 
' the  whole  of  our  power  was  the  mechanical  friction 
which  occurs  in  the  machines.  He  showed,  in 
fact,  how  to  get  rid  of  electrical  friction.  I will 
; briefly  give  you  our  reasons.  A machine  at 
. Niagara  receives  mechanical  power,  and  generates 
. electricity.  Call  this  the  generator,  and  remember 
L that  wall-sheet  III  teaches  us  that  the  mechanical 
[ power  is  proportional  to  the  electromotive  force 
» produced  in  the  generator,  multiplied  into  the 
: current  which  is  actually  allowed  to  flow.  Let 
. there  be  wires  to  another  electric  machine  in  New 
} York,  which  will  receive  electricity,  and  give  out 
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mechanical  work,  as  this  machine  does  here.  Now, 
I showed  you  a little  while  ago,  that  this  machine, 
which  may  be  called  the  motor,  produces  a back 
electromotive  force,  and  the  mechanical  power 
given  out  is  proportional  to  the  back  electromotive 
force,  multiplied  into  the  current.  The  current, 
which  is,  of  course,  the  same  at  Niagara  as  at  New 
York,  is  proportional  to  the  difference  of  the  two 
electromotive  forces,  and  the  heat  wasted  is  pro- 
portional to  the  square  of  the  current.  You  see 
then,  from  w^all-sheet  III,  that  we  have  the 
simple  proportion — power  utilised  is  to  power 
wasted,  as  the  back  electromotive  force  of  the 
motor  is  to  the  difference  between  electromotive 
forces  of  generator  and  motor.  This  reason  is 
very  shortly  and  yet  very  exactly  given  in  wall- 
sheet  IV. 

■Wall-sheet  IV. 

Let  electromotive  force  of  generator  he  E ; of  motor 
F.  Let  total  resistance  of  circuit  be  R.  Then  if  we 
I call  P the  horse -power  received  by  the  generator  at 
I Niagara.  Q the  horse-power  given  out  by  motor  at 
New  York,  that  is,  utilised.  H the  horse-power 
wasted  as  heat  in  machines  and  circuit.  C the  current 
flowing  through  the  circuit. 

c = e-f 
R 

p _ E (E  - F) 

746  R 

Q = 

746  R 

II  = 

746  R 

Q : H : : F : E — F 

To  put  it  more  shortly  still,  the  power  wasted  is 
proportional  to  the  square  of  the  current  flowing, 
whereas  the  power  utilised  is  proportional  to  the 
curreiit,  and  also  to  the  electromotive  force  of  the 
motor.  The  greater,  then,  we  make  the  electro- 
motive forces,  the  less  is  the  loss  of  power  in  the 
whole  operation.  Perhaps  you  will  see  this  better 
from  the  water  analogy.  A small  quantity  of 
water  flowing  through  a water-main,  may  convey 
a large  amount  of  energy,  if  it  only  has  sufficient 
head.  The  frictional  loss  of  power  is  indepen- 
dent of  the  head,  but  depends  very  much  on 
the  quantity  of  water.  In  the  model  before  you 
is  the  water  analogy.  (Experiment  shown.)  a 
is  a reservoir,  kept  filled  with  water  by  a 
steam  pump,  which  draws  the  water  from  the 
sea  level,  k k.  Water  flows  from  reservoir  A to 
distant  reservoir,  B,  where  it  drives  a turbine  giving 
out  work  due  to  its  head,  B K.  The  current  from 
A to  B,  through  the  communicating  pipe,  is  the 
same  always,  so  long  as  A and  b are  at  the  same 
difference  of  level,  and  therefore  the  frictional 
loss  of  energy  is  always  the  same,  whereas  the 
work  utilised  from  B,  by  driving  the  turbine,  in- 
creases proportionally  to  the  height  of  B above  sea 
level. 

The  result,  then,  to  which  the  above  laws  led 
Professor  Ayrton  and  myself  was  that  for  the 
future  development  of  the  transmission  and  distri- 
bution of  electric  energy  it  will  be  necessary  to  use 
electric  machines  of  great  electromotive  force. 
Indeed,  so  important  must  this  principle  be- 


come, that  we  believe  there  is  a future  in 
this  direction  for  the  employment  of  plate 
electrical  machines,  such  as  that  of  Holtz. 
Now  the  electromotive  force  of  an  electric  machine 
may  be  increased  in  three  ways : — 1.  By  increased 
speed,  as  you  easily  see  when  I turn  this  magneto 
machine  more  rapidly.  2.  By  increased  strength 
of  magnetic  fields.  3.  By  increasing  the  length 
of  wire  on  the  moving  armature.  Of  these  methods 
the  first  is  most  important.  Now,  if  iron  is  used 
in  the  armature,  since  it  is  magnetised  and  de- 
magnetised very  rapidly,  its  coercitive  force  pre- 
vents this  magnetisation  and  demagnetisation 
being  as  complete  at  the  high  speeds  I contem- 
plated as  it  is  at  the  ordinary  speeds  of  the  present 
day.  I say  this  in  spite  of  the  fact  shown  by 
some  unpublished  experiments  of  ours,  which 
imply  that  the  magnetisation  and  demagnetisa- 
tion of  a bundle  of  fine  soft  iron  wires  are  as 
complete  when  effected  sixty  times  per  second  as 
when  effected  once  per  second.  Besides  this, 
a very  considerable  quantity  of  heat  is  developed 
in  such  rapid  magnetisation  and  demagnetisa- 
tion as  does  occur.  The  electric  machines  of  the 
future  will,  I am  convinced,  be  without  iron 
in  their  movable  parts.  High  speeds  necessi- 
tate careful  construction  and  the  balancing  of 
moving  parts,  and  great  attention  being  given  to 
rubbing  surfaces.  By  rubbing  surfaces,  I do  not 
merely  mean  the  bearings  of  the  machine,  but  the 
commutator,  which  is  rubbed  by  the  collecting 
brushes.  Much  of  the  waste  of  energy  by  mere 
mechanical  friction  which  occurs  in  electric 
machines  occurs  at  the  brushes;  but,  hitherto, 
other  waste  has  been  so  great  that  this  might  be 
neglected  as  unimportant.  But  it  is  very  import- 
ant in  the  machines  of  the  future.  The  loss  of 
energy  by  friction  is  proportional  to  the  number  of 
revolutions  per  minute,  and  to  the  diameter  of  the 
rubbing  surface.  I have  given  considerable 
thought  to  the  reduction  of  this  friction,  and 
have  arrived  at  a form  of  commutator  shown 
at  A in  the  diagram  (Fig.  4),  which  largely 
diminishes  the  loss.  The  parts  of  the  com- 
mutator must  be  firmly  fixed,  but  they  must 
also  be  well  insulated  from  one  another,  there- 
fore they  must  be  separated  by  some  rigid 
insulator,  such  as  ebonite,  at  the  places  where  they 
are  screwed  up ; hence  they  are  necessarily  far 
apart  at  these  places.  If  they  are  rubbed  at  these 
places,  however,  there  will  be  a great  loss  of  power 
in  friction,  and  hence  they  ought  to  be  bent  in  to- 
wards the  axis  of  rotation,  where  they  may  be 
insulated  from  one  another  by  narrow  air  spaces, 
and  where  they  may  be  rubbed  by  the  brushes, 
with  only  a small  waste  of  energy.  This  plan  I 
have  proved  to  be  quite  feasible.  In  the  larger 
machines  of  the  future,  its  importance  will  become 
much  more  manifest  than  it  can  be  in  existing 
machines.  This  frictional  principle  is  illustrated 
by  the  model  before  you.  Here  are  two  surfaces, 
making  the  same  number  of  revolutions  per 
minute.  If  the  same  amount  of  rubbing  occurs, 
you  observe  that  when  I rub  the  surface  of  larger 
diameter,  there  is  great  loss  of  energy,  and  the 
motion  is  stopped ; whereas,  when  I rub  the  sur- 
face af  smaller  diameter,  there  is  only  a small  loss 
of  energy,  and  the  motion  is  not  stopped.  (Ex- 
periment shown.) 

This  necessity  for  a great  velocity  of  moving 
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coils  past  fixed  magnets,  necessitates  increase  of 
size  of  the  armature,  because  for  a given  velocity  the 
centrifugal  force  tending  to  burst  the  revolving 
armature  is  inversely  proportional  to  the  radius. 
For  instance,  here  are  two  light  wheels,  made  in 
exactly  the  same  v/ay.  You  can  examine  their  con- 
struction at  the  end  of  the  meeting.  They  are  rotated 
at  a different  number  of  revolutions  per  minute,  so 
that  the  actual  velocities  of  their  rims  shall  be  the 
same.  You  observe  that  the  rim  of  the  smaller 
bursts  in  pieces,  and  the  larger  is  unhurt. 

There  is  another  important  reason  for  increased 
size,  namely,  that  of  similar  dynamo  machines,  one 
twice  as  large  as  the  other ; the  larger  is  capable  of 
giving  out  eight  or  more  times  as  much  energy  for 
the  same  number  of  revolutions  per  minute.  It 
would  delay  me  too  much  to  go  into  this  question 
of  size  fully;  but  if  it  be  remembered  that  the 
electromotive  force  of  each  moving  coil  is  propor- 
tional to  its  area,  then,  without  taking  into 
account,  increase  of  strength  of  magnetic  field, 
which  certainly  occurs  with  larger  machines,  we 
get  eight  times  as  much  effect  for  double  the  size. 
Electric  machines  of  the  future  will  then,  probably, 
be  of  great  size,  moving  with  exceedingly  great 
velocity. 

The  third  method  of  increasing  the  electromo- 
tive force  by  having  greater  lengths  of  wire  in  the 
armature  is  always  available,  but  inasmuch  as  every 
increase  so  produced  causes  a proportional  increase 
in  the  resistance  of  the  circuit,  and  therefore  a 
waste  by  heating,  this  method  is  not  quite  so 
economical  as  the  increase  of  speed  method. 

It  is  to  be  remembered  that  the  lifting  power 
produced  in  an  electro-magnet  of  given  size  is 
simply  proportional  to  the  heat  produced  in  the 
wire  on  the  magnet,  and  if  it  is  our  object  to 
diminish  this  heat,  we  must  discard  all  idea  of 
working  the  magnets  of  electric  machines  by  their 
own  currents.  In  fact,  the  function  of  dynamo- 
machines,  like  these  I have  been  using,  will,  in  the 
future,  be  to  feed  the  magnets  of  larger  machines, 
or  else  they  will  give  place  altogether  to  magneto- 
electric machines.  I have  now  given  you,  very 
briefly,  some  of  the  reasons  which  have  occurred  to 
us  for  believing  that  very  large  continuous  current 
machines,  with  separate  exciters,  or,  perhaps,  even 
magneto-electric  machines,  driven  very  fast  by 
steam-engines,  will  have  an  important  place  in  the 
future  transmission  of  energy  by  electrical  methods. 
With  such  machines  it  would  be  possible  to  heat, 
light,  and  ventilate  all  the  houses  in  New  York,  and 
to  give  to  large  and  small  workshops  the  power 
required  to  drive  their  machinery  by  means  of  an 
ordinary  telegraph  wire  (but  with  some  excep- 
tionally good  method  of  insulation),  transmitting 
energy  from  as  great  a distance  as  the  Falls  of 
Niagara. 

When  I speak  of  what  will  be  done  in  the  future 
in  this  direction,  I can  speak  with  perfect  cer- 
tainty. It  is  useless  to  tell  us  that  existing 
machines  are  not  economical.  As  I have  already 
said,  existing  machines  have  been  made  with  a very 
different  purpose ; to  show  that  much  electrical 
energy  and  strilring  light  effects  may  be  produced  by 
a small  and  portable  machine.  They  have  drawn 
the  attention  of  capitalists  to  electric  lighting 
and  electric  railways,  and  in  this  way  have  done 
great  service.  Calculations  of  possible  economy  in 
the  future,  deduced  from  their  action  merely,  must^ 


however,  be  quite  misleading.  But  if  the  facts 
given  in  this  wall-sheet  are  correct — and,  fortu- 
nately, there  can  be  no  doubt  of  their  correctness — 
the  practical  transmission  of  ail  kinds  of  power  to- 
all  distances,  the  supply  of  large  and  small  quantities 
of  light  and  machine  power  to  all  parts  of  a city 
like  London  from  a single  centre,  and  a consequent 
return  to  that  old  state  in  which  in  many  trades  it 
was  possible  to  dispense  with  the  congregation  of 
great  numbers  of  men  in  large  manufactories,  is  a 
thing  to  be  looked  forward  to  with  perfect  cer- 
tainty. I need  hardly  tell  you  that  heating  houses 
by  electricity  will  completely  get  rid  of  the  smoke 
nuisance.  I have  been  dealing  with  general 
principles,  and  electricians  will  take  various  plans 
to  carry  out  the  idea  put  before  you.  In  my  own 
machine,  exhibited  here,  and  also  drawn  upon  this 
diagram  (Fig.  6),  I have  endeavoured  to  carry  them 


Fig.  6. — Peeky’s  Dynamo  Machine. 


out  in  my  own  way.  Thisisthelargestmachine  whicL 
I could  induce  my  kind  friends,  the  firm  of  Messrs. 
Clark  and  Muirhead,  to  construct  for  me.  I would, 
were  money  enough  available,  apply  the  principle 
to  coils  wound  obliquely  on  the  thin  rim  of  a great 
fly-wheel  of  a large  steam-engine,  fixing  magnets 
obliquely  to  one  another  on  both  sides  of  the  rim. 

I have  so  much  pecuniary  interest  in  the  future 
of  this  machine  that  it  would  take  from  the  im- 
personal character  of  the  lecture  if  I brought  it 
before  you  too  prominently.  Its  performance  may 
be  examined  into  at  the  manufactory.  If  time 
allowed,  I would  rather  dwell  on  the  enormous 
social  phenomena  which  are  preparing  to  develop 
themselves.  England  is  a very  rich  country.  She 
can  afford,  even  through  her  Government  which 
dispenses  only  a small  portion  of  her  wealth,  ta 
carry  out  great  enterprises  at  the  ends  of  the  earth. 
By  her  canals  and  roads,  and  then  by  her  railways. 
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she  has  made  herself  comfortable,  and  has  added 
to  her  wealth.  Adding  to  her  wealth  is  an  acci- 
dental effect,  perhaps,  but  adding  to  the  happiness 
and  health  of  the  poorest  people  in  this  cradle  of 
the  Anglo-Saxon  race  is  certainly  the  most  import- 
ant work  to  be  effected  by  the  wealth  of  Eng- 
land. To  do  this,  through  the  agency  of  electricity, 
will  not  prove  a bad  financial  investment. 

Leaving  this  very  large  subject,  let  me  speak  of 
a few  of  the  applications  of  the  above  principles 
which  have  a future  before  them.  The  develop- 
ment of  the  telephone  and  of  telephone  exchanges, 
until  every  person  in  London  can  speak  directly 
with  every  other  Londoner,  and,  indeed,  with 
every  other  person  in  the  country ; this,  as  you  all 
know,  is  quite  a settled  matter,  although,  no  doubt, 
there  are  little  difficulties  still  to  be  surmounted. 
At  one  end  of  a telephone  wire  there  is  a generator, 
a magneto-electro  machine,  which  receives  sound 
energy,  and  gives  out  electricity.  At  the  other 
end  there  is  a receiver  or  motor,  another  such 
machine,  which  receives  electric  energy  and  gives 
out  sound.  We  have,  in  fact,  a simple  example, 
and  one  of  the  most  economical  examples  I know 
of,  for  the  transmission  of  power  by  means  of 
electricity.  ' Quick  speeds  caused  by  vibrations  of 
many  hundred  times  per  second,  and  strong 
magnetic  fields,  have  produced  this  wonderful 
economy,  which  enables  men  in  Paris  to  speak 
with  members  of  their  family  in  Marseilles.  Again, 
the  subject  of  electric  railways  is  a part  of  the 
much  larger  subject  which  I have  already  dealt 
with.  I suppose  you  all  know  the  general  principle 
of  electric  railways  as  hitherto  constructed.  Only 
that  we  like  to  observe  large  effects  produced,  the 
model  which  is  now  working  before  you  would  give 
as  clear  ideas  of  future  constructions  of  this  kind 
as  the  Berlin  railway,  or  the  one  to  be  exhibited 
at  Paris.  [In  this  experiment  a circular  railway 
was  worked  from  a magneto-electric  machine 
driven  by  hand.]  A generator  of  electricity  is 
driven  by  a large  stationary  engine,  somewhere 
in  the  neighbourhood  of  the  railway.  A motor 
on  a carriage  receives  electric  energy  by  the  con- 
ducting rails,  and  converts  this  into  mechanical 
work  to  drive  the  carriage.  Even  the  sruall  ex- 
periments of  Dr.  Siemens  show  that  there  can 
be  no  doubt  that  the  introduction  of  electric 
railways  everywhere  is  merely  a question  of 
capital,  and  the  sacrifice  of  much  existing  plant. 
This  kind  of  proof  was  very  much  needed  by 
capitalists.  But  the  electrician  sees  much  further; 
he  sees  better  insulation  for  the  conductor,  and 
application  of  the  above  jjrinciples  to  hundreds 
of  miles  of  rail  instead  of  a thousand  yards ; 
he  sees,  in  fact,  that  the  larger  the  experiment, 
the  greater  must  be  its  success.  He  looks  forward 
to  the  absence  of  a vitiated  atmosphere  in  our 
undergi-ound  railways.  He  sees  that  the  weight 
of  rails  (for  there  will  be  no  heavy  locomotive 
in  the  future ; each  carriage  will  have  its  own 
driving  and  braking  machinery),  and  the  cost 
of  bridges,  and  wear  and  tear  of  permanent 
way’,  may  become  less  than  one-quarter  of  what 
they  are  at  present;  he  sees,  in  fact,  all  the 
advantages  that  will  arise,  when,  instead  of  making 
a heavy  steam-engine  travel  backwards  and  for- 
wards with  carriages,  the  carriages  alone  travel, 
and  the  steam-engine  is  not  near  the  railway  at 
all.  In  that  case,  also,  all  the  energy  at  present 


wasted  in  stopping  a train,  will  simply  be  given 
back  to  the  generator. 

I have  mentioned  electric  lighting,  and  tele- 
phones, and  railways,  because  I know  that  many 
of  you  must  have  expected  to  hear  of  them,  but 
I mainly  wish  you  to  consider  these  appliances 
as  examples  simply  of  the  transmission  of  power 
by  electrical  means.  In  the  same  way  I might, 
refer  to  a countless  number  of  other  appliances,, 
giving  you  a mere  catalogue  of  them ; but,  from  the 
ordinary  house-bell  to  the  complicated  arrange- 
ment by  which  my  brother  regulates  the  weirs  on 
a river  to  prevent  fioods  ; from  the  time-regulat- 
ing luxury  of  certain  clockmakers,  to  the  quadru- 
plex  telegraphy  of  Muirhead  and  Winter,  they 
are  simply  methods  of  transmitting  energy  by 
electricity,  and  as  such,  their  economical  develop- 
ment depends  on  the  recognition  of  the  above 
principles.  Take,  for  example,  the  case  of  ordinary 
telegraphy.  There  can  be  no  doubt  that  it  is 
absurd  to  fill  large  houses  with  tens  of  thousands 
of  voltaic  cells  to  work  telegraph  lines.  But  it  is 
not  sufficient  for  the  Post-office  authorities  to  feel 
the  annoyance,  and  merely  try  to  replace  batteries 
wfith  such  a machine  as  you  see  before  you — a. 
machine  of  but  one  ohm  resistance,  while  every 
mile  of  telegraph  wire  may  have  twenty  ohms 
resistance.  1 am  sure  that  everybody  belonging  to 
the  telegraph  department  will  be  satisfied  with  a 
change  that  gives  them  one  dynamo  machine  for  all 
those  thousands  of  sloppy  voltaic  cells ; and  there  is 
no  longer  any  excuse  for  further  delay,  since  Mr. 
Schwendler  has  been  perfectly  successful  in  working 
long  telegraph  lines  in  India  in  this  very  manner. 

When  we  think  of  electricity  as  an  agent  by 
means  of  which  energy  may  be  transferred  and 
altered,  it  is  natural  to  ask  if,  by  means  of  it, 
energy  can  be  stored  up.  If  we  could  obtain  an 
efficient  method  of  storing  energy,  the  result  would 
be  of  very  great  importance  in  a variety  of  ways. 
Thus,  if  all  the  work  obtainable  from  the  tide 
filling  and  emptying  great  shallow  basins,  could 
be  stored  up,  so  that  it  might  be  given  out  steadily,, 
and  only  at  our  pleasure  ; if  all  the  work  obtain- 
able from  wind-power,  which  is  constantly  vary- 
ing, could  likewise  be  stored  up,  so  as  to  be  readily 
available,  a long-standing  difficulty  would  be  got 
rid  of,  which  has  hitherto  prevented  the  working 
out  of  large  schemes  for  the  utilisation  of  these 
sources  of  natural  power.  And  not  only  in  these 
large  cases,  but  in  a countless  number  of  other 
wa}  s,  is  it  important  to  possess  means  of  storing, 
energy.  In  tue  manufacture  of  gunpowder,  and 
in  many  chemical  operations,  energy  is  stored  up  ; 
but  no  such  method  can  ever  become  economical. 
It  has  to  be  remembered,  however,  that  electrical 
ojierations  may  be  made  as  economical  as  we  please ; 
and  however  insignificant  the  method  may  appear 
to  be  j ust  now,  it  may  assume  great  importance  in 
the  future,  from  the  fact  that,  with  the  exception 
of  the  lifting  of  heavy  bodies  to  higher  levels, 
an  electrical  method  of  storage  may  be  made  more 
economical  than  any  other.  Now  when  I charge 
this  Leyden  jar  (experiment  shown)  you  know  that 
I store  electrical  energy,  and  I can  use  my  stored 
energy  at  any  future  time  if  the  insulation  of  my 
jar  is  good.  Thus  I have  converted  a small  store 
into  heat  and  light.  (Experiment  shown.)  Again, 
I can  use  this  store  at  any  time  to  give  itself  out 
at  a distant  place.  This  is  a very  small  store. 
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But  now  observe  that  my  thermopile  has  been 
working  for  nearly  an  hour,  and  sometime  ago  it  had 
filled  these  two  test  tubes  with  oxygen  and  hydrogen. 
With  these  two  gases  I can  produce,  as  you  all 
know,  a most  intense  heat.  You  all  know  that 
this  lime  light  is  produced  simply  through  my 
having  such  a store  in  these  iron  bottles  which  you 
gee  before  you.  Eemember  that  these  gases  might 
be  kept  stored  up  for  as  long  as  we  like,  and  that 
if  a windmill  worked  a magneto -electric  machine 
it  could  produce  such  a store  working  now  fast, 
now  slow.  Well,  but  I can  take  this  store  and 
convert  it  again  into  electricity  with  very  little  loss. 
You  will  see  that  it  can  produce  an  electric  cur- 
rent if  we  have  two  similar  metal  plates  in  the 
positions  you  see  them  in,  and  if  I connect  these 
metal  plates  through  the  galvanometer  (experiment 
shown),  you  have  there  evidence  of  a current,  this 
deflection  of  the  needle  of  the  galvanometer.  This 
current  will  continue  to  flow,  and  the  electric 
energy  will  continue  to  be  given  out  until  all  the 
store  of  gas  disappears. 

Instead  of  using  that  weak  thermopile,  suppose 
I had  used  this  strong  current  produced  by  the 
outside  engine,  you  see  how  much  more  rapidly  my 
store  is  formed.  (Experiment  shown,  in  which 
the  gases  rapidly  formed  were  used  to  produce 
an  oxy-hydrogen  lime  light.)  I grant  that  the 
elaboration  of  this  gas  battery  into  a compact  genera- 
tor sufiS.ciently  powerful  to  produce  very  large 
effects,  is  a problem  of  some  expense  for  future 
workers  ; but  give  it  to  any  electrician,  and  make 
it  worth  his  while,  and  I believe  that  such  a gene- 
rator might  be  constructed  in  a very  short  time. 

To  introduce  the  next  part  of  my  subject,  let  me 
ask — Can  anybody  hear  the  sound  made  by  a puff* 
of  air  as  it  passes  through  the  hole  in  this  cardboard 
disc?  (Experiment  made.)  Nobody  heard  it,  or 
the  difference  produced  when  the  air  was  stopped 
by  the  cardboard.  But  suppose  I repeat  this  opera- 
tion several  hundred  times  per  second,  you  can  all , 
hear  the  powerful  musical  note  given  out.  (Ex- 
periment.) You  see,  then,  that  the  rapid  recurrence 
of  effects  may  be  very  sensible  to  us,  although  one 
such  effect  may  not  be  sensible.  In  the  same  way, 
if  light  streamed  through  one  of  the  holes  in  this 
brass  disc  into  your  eyes,  it  would  not  produce  a 
very  striking  effect ; whereas  Professor  Tyndall 
says  that  when  such  a disc  as  this  was  rotating  so 
as  to  let  the  light  falling  on  his  eyes  be  very  rapidly 
intermittent,  he  experienced  the  most  extraordinary 
sensations.  Again,  if  I very  much  alter  the  mag- 
netic field  in  this  telephone,  by  bringing  a powerful 
magnet  near  it,  with  great  care  in  listening  I hear 
the  faintest  sigh,  due  to  the  diaphragm  settling 
itself  into  a new  position,  its  vibrations  dying  away 
as  it  does  so  ; and  if  I brought  a small  magnet 
near,  I should  hear  nothing.  And  yet  the  change 
of  magnetism  which  produces  the  loud  telephonic 
effects  wlvich  we  listen  to  is  almost  infinitely  smaller. 
Why  is  this  ? It  is  due  to  the  rapid  recurrence  of 
the  effects.  Now  you  are  all  aware  of  the  import- 
ance of  the  telephone  as  a method  of  communica- 
tion ; I believe  that  a much  greater  importance  is 
in  store  for  it  as  a laboratory  appliance. 

Here  is  a selenium  cell  through  which  I can 
pass  a current  of  electricity  from  this  large  battery, 
which  also  passes  through  these  two  telephones, 
which  1 can  hold  to  my  ears.  When  light  falls  on 
this  selenium  its  electric  resistance  is  diminished. 


and  a stronger  current  passes.  This  is  a property 
discovered  by  Mr.  Willoughby  Smith.  Now  I 
cannot  hear  in  the  telephone  any  effect  produced 
by  letting  light  suddenly  fall  on  the  selenium. 
The  difference  of  current  produced  in  the  very 
case  before  you  is  only  one  two-thousandth  of  a 
weber.  But  if  I rotate  this  brass  disc  so  as  to 
make  the  light  fall  with  intermittence  several 
hundreds  of  times  in  a second  on  the  selenium, 
I can  distinctly  hear  a musical  sound.  This 
is  what  Professor  Bell  has  been  exhibiting  lately, 
and  it  constitutes  the  principle  of  the  photo- 
phone.  Now  to  give  you  an  idea  of  the  new 
ground  which  the  use  of  the  principle  of  re- 
currence is  opening  up  in  laboratory  work, 
let  me  speak  of  an  experiment  which  is  now  in 
progress.  Professor  Bell  spoke  in  his  lecture  of 
having  tried  to  stop  the  intermittent  rays  of 
light  of  this  instrument  by  a sheet  of  ebonite 
like  this,  but  he  found  that  there  was  still 
a very  faint  sound  from  the  telephones.  Well, 
it  occurred  to  Professor  Ayrton  and  myself 
that  if  ebonite  is  transparent  to  some  kind  of 
invisible  radiation,  then  in  all  probability  it  is 
capable  of  refracting  such  invisible  rays.  So  we 
obtained  this  ebonite  lens,  and  two  prisms,  and 
tried.  We  thought  the  lens  would  bring  the 
invisible  rays  to  a focus,  but  as  our  lens  was  not 
mounted,  so  that  we  could  move  it  parallel  to 
itself,  and  as  the  rays  are,  of  course,  quite  invisible, 
so  that  our  eyes  cannot  help  us  to  focus  the  ebonite 
lens,  we  did  not  succeed  in  this  very  delicate  ex- 
periment, which  the  following  experiment,  how- 
ever, shows,  must  ultimately  be  successful.  Next  we 
placed  the  cell  at  Ain  this  diagram(Fig.  7 ),  and  found 
that  it  gave  out  no  sound,  being  beyond  the  range 
of  the  beam  of  intermittent  light.  We  placed  the 
prism  in  the  position  R,  in  which  you  see  it,  and, 
to  our  great  satisfaction,  a sound  was  heard.  You 
must  remember  that  this  sound,  and  any  sound 
obtained  from  light  that  had  passed  through 
ebonite,  was  exceedingly  feeble.  The  person  who 
listened  was  in  another  room,  so  as  not  to  be  in 
any  way  influenced  by  what  he  saw,  and  his  pre- 


Fig.  7. 
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of  liglit  and  taking  it  away  again.  So  that  there 
could  he  no  doubt  as  to  the  origin  of  the  faint 
sounds  heard.  Well,  the  prism  caused  the  light 
to  bend  round,  and  now  the  question  was  as 
to  how  much  bending  it  produced.  We  pro- 
vided two  pieces  of  zinc  plate,  with  slits  cut 
in  them.  You  all  understand,  I hope,  that 
the  most  advanced  physicists  regard  a metal  as  a 
perfectly  opaque  body,  even  to  invisible  rays,  so 
that  rays  can  only  pass  through  the  slit  in  our  zinc. 
Well,  we  placed  the  slit  in  the  zinc  within  a short 
distance  of  the  edge  of  the  prism,  and  found  a 
position  in  which  the  rays,  passing  through  the 
slit,  still  reached  the  selenium.  The  sound  was 
now  very  faint.  Then  we  searched  on  the  selenium 
with  the  edge  of  our  second  piece  of  zinc,  to  find 
what  region  of  the  cell  might  be  covered  without 
destroying  the  sound.  We  found  that  region,  and 
placed  our  second  slit  there.  Eays  passing  through 
the  first  slit  were  no  w passing  through  the  second  slit. 
If  either  was  changed  in  position,  the  sound  died 
away  instantaneously.  Thus,  there  could  be  no  doubt 
of  the  fact  that  ebonite  refracted  that  invisible  beam, 
about  which  nothing  else  is  as  yet  known.  If  our 
sHts  had  been  very  narrow  we  could  have  measured 
accurately  the  index  of  refraction,  but  with 
narrow  slits  the  sounds  were  too  faint  to  be 
heard  in  the  centre  of  London ; so  all  that  we 
can  say  at  present  is,  that  ebonite  certainly 
refracts  light,  and  its  index  of  refraction  is, 
speaking  quite  roughly,  1*7.  Kow,  it  is  some- 
what curious  that  this  was  thorough  measurement 
which  we  made.  For  Clerk  Maxwell’s  theory, 
that  light  is  propagated  through  space  like  an 
electro-magnetic  disturbance,  requires  the  square 
of  the  index  of  refraction,  for  light  of  very  low 
refrangibility  to  be  equal  to  the  electric  specific 
inductive  capacity  of  the  substance,  and  it  has 
long  been  known  that  this  electric  constant  for 
ebonite  varies  from  2 ‘2  to  3 '5  in  different  speci- 
mens. The  square  of  Iw  is  2-89.  Thus,  you  see 
that  this  curious  following  out  of  our  first  idea  has 
led  to  a further  backing  up  of  Clerk  Maxwell’s 
electro-magnetic  theory  of  light.  This  and  other 
investigations  which  we  are  now  proceeding 
with,  illustrate  two  important  things,  namely — 
the  principle  of  recurrent  effects  in  the  use  of  the 
telephone,  has  opened  up  a new  path  into  unex- 
plored nature;  and,  secondly,  the  laboratory  worker 
sees  before  him  a hundred  interesting  x>henomena, 
which  ought  to  be  investigated  at  once,  and  which 
he  cannot  take  up  unless  he  gets  more  apparatus, 
more  money,  and  more  observing  eyes  and  working 
hands. 

About  two  years  ago,  it  struck  Professor  Ayrton 
and  myself,  when  thinking  how  very  faint  musical 
sounds  are  heard  distinctly  from  the  telephone,  in 
spite  of  loud  noises  in  the  neighbourhood,  that 
there  was  an  application  of  this  principle  of  re- 
current effects  of  far  more  practical  importance 
than  any  other,  namely,  in  the  use  of  musical 
notes  for  coast  warnings  in  thick  weather.*  You 
will  say  that  fog  bells  and  horns  are  an  old 
story,  and  that  they  have  not  been  particularly 


• Since  the  reading  of  this  paper,  my  attention  has  been  drawn 
to  a letter  in  the  Engineer,  of  Jan.  28th,  1876,  from  Mr.  H.  T. 
Humphreys,  who  there  suggests  the  use  of  submarine  sirens  as 
coast  warnings.  Since  the  idea  .struck  Mr.  Ayrton  and  myself,  we 
have  been  wondering  how  it  e.sca]^  attention  so  long.  We  now 
wonder  why  the  lighthouse  authorities  have  made  no  efforts  in  the 
last  five  years  to  carry  Mr.  Hmnphrey’s  idea  into  effect. 


successful,  but  our  scheme  was  of  a somewhat 
different  kind.  In  northern  Japan,  where  fogs' 
are  the  rule  and  not  the  exception,  which  they 
are  in  England,  and  where  changing  currents 
of  more  than  six  knots  are  common  off  many 
dangerous  parts  of  the  coasts,  ship-masters  are 
very  much  in  the  habit  of  using  their  steam - 
whistles,  listening  for  the  echo  from  the  steep 
coasts,  and  judging  from  the  interval  of  elapsed 
time  what  is  their  distance  from  the  coast,  and 
what  is  their  position.  But  they  find  that  on 
many  foggy  days  they  can,  and  on  other  foggy 
days  they  cannot  use  this  method,  because  they 
may  hear  no  echo,  although  quite  near  the  coast. 
Now,  it  seems  to  be  forgotten  by  everybody  that 
there  is  a medium  of  communication  with  a dis- 
tant ship,  namely  the  water,  which  is  not  at  all 
influenced  by  changes  in  the  weather.  At  some 
twenty  or  thirty  feet  below  the  surface  there 
is  an  almost  perfect  calm,  although  there 
may  be  large  waves  at  the  surface.  Suppose  a 
large  water-siren  like  this  (experiment  shown)  is 
working  at  as  great  a depth  as  is  available,  off  a 
dangerous  coast,  the  sound  it  gives  out  is  transmitted 
so  as  to  be  heard  at  exceedingly  great  distances  by 
an  ear  pressed  against  a strip  of  wood  or  metal 
dipping  into  the  water.  If  the  strip  is  connected 
with  a much  larger  wooden  or  metallic  surface  in 
the  water  the  sound  is  heard  much  more  distinctly. 
Now,  the  sides  of  a ship  form  a very  large  collect- 
ing surface,  and  at  the  distance  of  several  miles 
from  such  a water  siren  as  might  be  constructed, 
we  feel  quite  sure  that,  above  the  noise  of  engines 
and  flapping  sails,  above  the  far  more  troublesome 
noise  of  waves  striking  the  ship’s  side,  the  musical 
note  of  the  distant  siren  would  be  heard,  giving 
warning  of  a dangerous  neighbourhood.  I have 
no  time  now  to  tell  you  of  the  small  experiments 
we  have  made  in  this  direction.  This  electric-bell 
sounds  only  very  faintly  when  in  water,  and  yet 
we  have  been  able  to  hear  it  at  the  distance  of  sixty 
feet  along  a trough  of  water  in  a place  filled 
with  the  noise  of  much  heavy  machinery.  We 
took  this  water  siren  to  Hastings  for  a trial  in 
ordinary  boats,  but  the  weather  was  too  rough  at 


Fig.  8.— Submaeine  Coast  Waening. 


An  electro-magnet,  with  vibrating  aimature,  giving  ort  loud 
musical  note. 
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the  time  for  boats  to  go  out ; and,  therefore,  the 
experiment  had  to  be  postponed.  We  have  con- 
structed the  arrangement  shown  full  size  in  this 
diagram,  inwhich  currents  of  electricity  are  sent  from 
a distance  sufficiently  rapidly  intermittent  through 
this  electro-magnet  to  give  the  natural  period  of 
vibration  to  this  armature  when  in  water  (Fig.  8.) 
Whether  this  will  prove  successful  or  not  we  do  not 
know,  but  we  feel  sure  that  the  idea  is  to  be  carried 
out  electrically,  the  source  of  sound  being  a motor 
worked  by  a generator  on  the  nearest  coast.  In 
considering  this  problem,  you  must  remember  that 
Messrs.  Col  lad  on  and  Sturm  heard  distinctly  the 
sound  of  a bell  struck  under  water  at  the  distance 
of  nearly  nine  miles,  the  sound  being  communi- 
cated by  the  water  of  Lake  Geneva. 

Another  application  of  the  principle  of  recurrent 
effects,  which  may,  indeed,  be  regarded  as  the 
earliest  of  such  applications  is  this  multiple  tele- 
graph of  Mr.  Elisha  Gray,  which  my  friend  Mr. 
Graham  has  been  kind  enough  to  put  in  working 
order,  so  that  it  may  be  worked  from  this  table  to 
the  telephones  hanging  against  that  wall.  About 
this  telegraph  wffiich  allows  a great  number  of 
messages  to  be  sent  through  an  ordinary  telegraph 
wire  at  the  same  time.  Sir  William  Thomson  wrote 
to  me  in  terms  of  high  eulogium  when  he  first 
examined  it  at  Philadelphia.  At  present  I believe 
that  the  quadruplex  system  is  more  favourably 
looked  upon  because  it  has  succeeded  better  in 
practice,  but  I am  inclined  to  think  that  in  the 
distant  future  it  may  possibly  have  enormous 
development. 

In  this  paper  I wish  I could  bring  in,  as 
illustrations  of  the  few  great  principles  which 
are  really  the  important  factors  in  the  future 
development  of  electrical  appliances,  the  micro- 
phone and  all  the  instruments  which  have  been 
derived  from  it,  but  even  to  refer  to  them  would 
take  far  too  much  time.  I would  end  by  speak- 
ing of  two  appliances  which  are  of  quite  a different 
species,  namely,  Mr.  Edward  Bright’s  method  of 
de-electrifying  woollen  yarn,  and  of  a contrivance 
for  seeing  by  electricity.  In  the  manufacture,  the 
woollen  yarn  becomes  electrified  by  friction,  and 
has  hitherto  lost  its  electricity  very  slowly,  re- 
quiring to  be  stored  for  many  months  in  damp 
cellars  before  it  got  rid  of  its  electricity.  Until 
lately,  nobody  seems  to  have  suspected  that  it  was 
electricity  which  caused  the  fibres  to  stick  out  on 
all  sides  of  the  yarn  instead  of  staying  in  an  inter- 
laced condition.  It  was  found  to  occur  most  in  dry 
weather,  and  was  vaguely  put  down  by  Englishmen 
to  “theweather.”  Soveryannoyingwasthisin  adry 
climate,  that  although  Bradford  men  and  Brad- 
ford machines  were  taken  to  America,  only  two 
months  in  the  year  could  really  be  devoted  to  the 
manufacture.  Now,  we  have  here  some  wool- 
staple  in  the  air  which  is  being  electrified  by  this 
plate  machine.  You  see  how  the  fibres  repel  one 
another  and  remain  in  this  state.  You  observe,  how- 
ever, that  these  other  fibres  we  try  vainly  to  electrify 
because  they  are  in  a partial  vacuum,  and  electricity 
escapes  from  them  as  rapidly  as  it  is  formed.  I will 
allow  air  to  enter  this  air-pump  receiver,  and  now, 
when  the  machine  is  worked,  you  see — (Experiment 
shown)— that  these  fibres  retain  their  electricity. 
The  principle  that  a partial  vacuum  is  very  con- 
ductive has  long  been  known  to  electricians,  but 
the  remarkable  saving  in  woollen  manufacture, 


effected  by  applying  a knowledge  of  the  prin- 
ciple, was  left  for  Mr.  Bright.  Mr.  Bright’s 
plan  of  operations  is  to  have  chambers  wheio 
partial  vacua  may  be  produced.  He  wheels  large 
trucks  of  electrified  bobbins  of  yarn  into  these 
chambers,  and  takes  them  out  very  soon,  unelectri- 
fied, thus  performing,  in  a few  minutes,  an  opera- 
tion that  used  to  be  badly  performed,  in  a costly 
manner,  in  half  a year.  Can  we  doubt  that,  when 
boys  obtain,  in  all  elementary  schools,  a little 
knowledge  of  electricity,  there  will  be  rapid 
additions  to  the  number  of  electrical  appliances  ? 

And  now  let  me  come  to  the  last  of  the  deve- 
lopments of  electrical  appliances,  still  perhaps 
somewhat  in  the  future.  A picture  in  Funch  of 
an  aged  couple  at  home  seeing  on  their  drawing- 
room wall  an  image  of  their  children  playing 
lawn-tennis  out  in  India,  and  of  their  conversing 
with  some  of  them  by  telephone,  first  led  Mr. 
Ayrton  and  inyself  to  think  of  this  matter.  We 
showed  that  it  was  feasible,  in  a letter  to  Nature, 
and  in  the  Times  about  a year  ago.  The  feasibility 
of  the  method  described  by  us  was  doubted,  and 
we  therefore  proved  it  at  a meeting  of  the 
Physical  Society  four  weeks  ago.  I mean  to  put 
it  before  you  in  a slightly  different  form.  Sup- 
pose that  place  is  York,  and  this  is  London. 
I have  a little  selenium  cell  at  York  on  a certain 
part  of  this  picture,  and  at  London  I can  throw 
at  a corresponding  place  on  this  screen  a square  of 
light;  and  suppose  that  the  illumination  of  this 
square  is  governed  by  a little  movable  shutter 
which  is  attached  to  the  needle  of  a galvano- 
meter. Now  when  light  falls  on  the  selenium  at 
York,  an  immediate  change  occurs  in  it,  so  that 
more  current  flows  to  London,  and  this  opens  the 
shutter.  The  London  square  is  then  bright,  when 
the  York  selenium  is  in  bright  illumination.  When 
the  York  selenium  is  in  shade  or  darkness,  you  see 
that  the  London  square  is  in  corresponding  shade 
or  darkness.  (Experiment  shown.)  Now  suppose 
that  we  form  an  image  of  this  girl  with  her 
skipping  rope  at  York,  and  cause  a selenium  cell 
at  York  to  travel  across  her  image,  and  suppose 
that  this  mirror  at  London  moves  so  as  to  cause 
the  illumination  which  passes  the  shutter  to  traverse 
this  Loudon  screen  isochronously— an  operation 
performed  in  several  telegraph  instruments.  Then 
whenever  this  cell  reaches  a dark,  or  shady,  or 
bright  place  in  the  image  at  York,  there  will  be 
darkness,  or  shade,  or  brightness  at  the  correspond- 
ing place  in  London.  And  now  suppose  that  this 
motion  is  effected  rapidly  enough,  you  are  all 
aware  that  if  the  shutter  is  only  quick  enough  in 
its  answering  motions,  the  image  of  the  pai-t  of 
the  screen  at  York  traversed  by  the  cell  will  be 
faithfully  reproduced,  and  will  remain  on  the 
retina  at  London  as  a distinct  jucture  in  black,  and 
grey,  and  white,  just  like  a photograph.  With 
then,  perhaps,  forty  such  cells  as  this  all  moving 
in  the  way  spoken  of,  or  a smaller  number  rotating 
on  a radial  arm,  it  would  actually  be  possible  to 
show  at  London,  not  merely  an  image  of  a girl  at 
York,  but  an  image  of  a girl  skipping.  You  will, 
perhaps,  understand  better  this  principle  from  the 
model.  Here  is  a path  of  black  and  white  spaces 
at  York,  over  which  this  selenium  ceil  be  made  to 
travel.  We  have  continued  the  images  to  the  paper 
above,  simply  to  let  you  know  when  the  cell  is  in  the 
image  of  a dark  place,  and  when  it  is  in  the  image 
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of  a bright  place,  so  that  you  may  be  able  to  say 
whether  there  is  a faithful  reproduction  at  London. 
These  two  frames  are  really  tied  together  by  this 
long  string  to  make  them  move  isochronously.  In 
practice,  I need  hardly  say  that  this  function  will 
be  performed  in  another  but  quite  as  feasible  a 
manner. 

The  cell  at  York  is  in  a black  part  of  the  picture; 
you  observe  no  light  on  that  part  of  the  screen  in 
London.  The  cell  at  York  is  in  a bright  part  of 
the  picture ; the  corresponding  part  of  the  screen 
at  London  is  bright.  And  so  we  find  that,  as  the 
cell  goes  successively  through  dark  and  bright 
places,  so  the  corresponding  parts  of  the  screen  at 
London  are  made  dark  and  bright.  (Experiment 
shown.)  Our  shutter  is  not  yet  sufficiently  dead- 
beat for  us  to  make  this  motion  rapidly.* 

I had  hoped  to  be  able  to  show  you  to-night 
the  development  of  this  method,  by  using  what 
we  have  called  the  Japanese-inirror  principle. 
"W  e have  shownf  that  the  most  minute  effects  on 
the  backs  of  metal  mirrons,  effects  quite  invisible 
when  examining  the  polished  surface  of  the  mirror, 
are  very  visible  in  the  reflection  of  a divergent 
beam  of  light.  Such  effects,  we  believe,  we  can 
produce  by  electro-magnets  arranged  rudially 
behind  a circular  mirror  and  rotating  with  it. 
This  radial  arrangement  of  magnets  will  move 
synchronously  with  a radial  arrangement  of  corres- 
ponding cells.  The  principle,  however,  is  exactly 
the  same  as  that  shown  by  this  model,  only  we  know 
that  the  change  of  curvature  at  a point  in  a mirror 
will  obey  changes  of  magnetic  effects  more  rapidly 
than  this  shutter  does. 

I had  hoped  to  be  able  to  present  to  you  the 
scheme  which  Mr.  Shelford  Bidwell  has  proved  to 
be  feasible,  of  reproducing  in  shaded  lines  on 
paper,  by  electro-chemical  decomposition,  a picture 
of  a distant  stationary  object.  I understand, 
however,  that  Mr.  Bidwell  has  been  asked  to 
read  a paper  here,  when  he  will  exhibit  the  model 
he  has  made. 

In  my  paper  read  here  a year  ago  it  was  the  im- 
portance of  giving  artisans  facilities  for  obtaining 
practically  exact  knowledge  in  science  that  I 
especially  laid  stress  on.  To-night  I have  desired, 
first,  to  show  what  benefits  our  country  would 


• After  the  reading  of  the  paper,  it  was  found  that  even  with  the 
shutterit  was  nearly  possible  to  make  themotionfast  enoughfor  the 
retention  by  the  retina  of  a complete  image  of  the  path  travers^. 
+ See  I’rocec-dings  of  Royal  Society,  No.  191,  p.  127,  1878. 


receive  from  an  exact  knowledge  of  electrical 
magnitudes,  and  of  the  fundamental  laws  of 
electricity  being  more  widely  disseminated,  and, 
second,  how  the  principle  of  recurrent  effects  may 
be  employed  to  assist  our  senses. 


DISCUSSION. 

The  Chairman  said,  in  the  usual  course  of  things  he 
should  have  liked  to  invite  discussion  on  some  of  the 
many  points  referred  to  in  this  most  interesting  paper, 
but  it  was  now  so  late,  that  although  it  would  be  per- 
missible for  any  one  to  make  an  inquiry,  it  would  be 
impossible  to  have  a full  discussion.  He,  himself, 
should  like  to  ask  a question  on  one  point,  which  was 
this — Did  he  rightly  understand  Professor  Perry  that 
the  whole  power  of  the  Falls  of  Niagara  might,  under 
some  circumstances,  be  transmitted  to  New  York  through 
a single  telegraph  wire  ? It  appeared  to  him  that  the 
enormous  difference  of  potential  at  the  two  ends  of  the 
wire,  and  the  large  quantity  of  electricity  passing, 
would  cause  more  than  sufficient  heat  to  fuse  the  wire. 

Professor  Perry  said  his  notion  was  what  had  been 
stated,  and  that  he  believed  was  the  logical  mathe- 
matical deduction  from  the  fundamental  laws  of 
electricity  ; and  in  this  Professor  Ayrton  agreed  with 
him.  It  was  the  current  of  electricity  passing  through 
the  wire  which  produced  the  heat,  and  if  only  a very 
small  quantity  passed  through  it  could  not  be  fused. 
Now  the  quantity  of  electricity  was  only  one  factor, 
the  energy  transmitted  was  equal  to  the  potential 
X quantity.  Suppose  the  one  were  1,000,000, 
and  the  other  1,000,000  X 1 ~ 1,000,000;  if  the 
one  became  ^ and  the  other  2,000,000,  the  product 
was  equally  1,000,000  ; and  if  one  factor  became 
TTjooucTo’  other  1,000,000,000,000,  the  result  was 

still  1,U00,000  ; the  product  was  always  the  same,  and 
the  smaller  factor  might  be  made  as  small  as  you 
pleased.  That  was  their  contention,  and  though  it  was 
very  probable  they  might  never  be  able  to  produce 
practically  the  perfect  insulation  required,  he  believed 
the  theoretical  deduction  was  sound. 

Professor  Ayrton  said  the  lecturer  referred  to  the 
difference  of  potential,  not  at  the  two  ends  of  the  wire 
which  transmitted  the  power,  because,  of  course,  where 
there  was  much  difference  of  potential  at  the  two  ends 
of  the  wire,  thei*e  would  be  a tolerably  large  current 
passing,  but  the  difference  of  potential  between  the 
wire  at  each  end  and  the  earth.  The  difference  of 
potential  between  the  two  ends  of  the  wire  would  be 
exceedingly  small,  and,  therefore,  the  current  flowing 
through  would  be  exceedingly  small ; but  the  difference 
of  potential  between  any  parts  of  the  wire  and  the  earth 
would  be  extremely  large,  so  that  much  work  could  be 
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put  iu  at  the  generating  place,  viz.,  Niagara,  and  much 
work  would  come  out  at  the  motor  place,  viz..  New 
York,  hut  the  current  flowing  through  the  wire,  which 
depended  upon  the  diflerence  of  potential  between  the 
two  ends,  would  be  exceedingly  small,  because,  though 
each  would  be  very  high,  they  would  be  nearly  equal  to 
one  another.  Consequently  the  waste  of  energy  in 
electric  friction  would  be  small. 

The  Chairman  said  he  thought  this  explanation  had 
thrown  considerable  light  on  the  point  referred  to, 
Avhich  was  one  of  great  practical  importance.  He 
begged  to  move  a hearty  vote  of  thanks  to  Professor 
Perry  for  his  very  interesting  and  instructive  lecture, 
and  for  the  experiments  which  had  accompanied  it. 

The  vote  of  thanks  was  carried  unanimously,  and  the 
proceedings  terminated. 


MISCELLANEOUS. 


FIRES  IN  THEATRES. 

The  following  remarks  on  the  necessary  arrangements 
for  public  protection  from  fires  and  panics  at  theatres 
and  other  public  establishments,  are  taken  from  the 
report  of  Mr.  Edwin  Chadwick,  C.B.,  to  the  Committee 
of  the  Society  of  Arts  on  the  Prevention  of  Fires  and  on 
the  Water  Supply  of  the  Metropolis,  dated  July,  1877, 
and  are  re -published  at  his  request : — 

“It  follows  from  the  information  on  the  prevention 
of  fires  and  panics  at  theatres,  which  was  re- 
ceived by  our  Committee,  and  on  which  we  made 
a special  report,  and,  it  may  be  added,  from  the 
more  full  evidence  subsequently  received  by  the  Select 
Committee  of  the  House  of  Commons,  that  securities 
should  be  taken,  by  a public  authority,  for  protection 
against  these  calamities  before  such  edifices  are  con- 
structed or  opened  for  the  reception  of  the  public.  All 
large  places  of  public  entertainment  and  large  hotels, 
many  stories  high,  and  for  the  accommodation  of  several 
hundred  persons,  ought,  it  is  contended,  to  be  included 
in  the  like  provisions  for  protection.  It  was  suggested 
by  witnesses  before  the  Select  Committee,  that  an  in- 
dependent special  fire  authority  should  be  appointed  for 
the  purpose.  But  this  proposal  is  objectionable  in  prin- 
ciple, as  involving  either  a separate  and  weak  establish- 
ment, or,  if  it  be  a strong  one,  an  excessively  expensive 
one.  On  consideration,  it  will  be  seen  that  the  most 
eligible  course  will  be  to  charge  such  duty  upon  the 
fire  service  of  the  general  police  force,  because,  of 
necessity,  it  must  have  the  largest  amount  of  ex- 
perience for  its  guidance,  and  the  greatest  executive 
force  to  sec  the  constant  application  of  that  experience 
in  any  provision  for  security  that  science  and  practice 
may  suggest.  At  present  the  special  fire  service  of  the 
metropolitan  police  has  a greater  amount  of  practical 
experience  in  fire  prevention  than  any  other  force  in  the 
country,  as  stated  in  the  millions  of  property  at  the 
Woolwich  Arsenal  and  the  dockyards  throughout  the 
country.  But  for  a high  order  of  skill,  and  a vigilant 
patrolling  force,  combined  with  a force  of  engine 
]iower,  I’ortsmouth,  and  other  dockyards,  would  have 
been  rc])c{itcdly  destroyed.  Under  the  existing  arrange- 
nicnts,  such  provisions  as  there  are  for  the  prevention 
of  fires  in  the  metropolis  fall  to  the  district  surveyors 
under  the  Board  of  Works — architects  in  private  prac- 
tice, but  not  of  the  highest  practice,  but  practice 
much  needing  amendment,  as  the  frequent  destruction 
of  property  in  houses  of  their  construction  shows. 
lh('  work  of  fire  prevention  increases  in  speciality 
with  the  magnitude  of  the  building  and  the  niunbers  of 
the  jieople  to  be  accommodated  and  protected,  and  the 


speciality  of  service  applicable  to  the  purpose  rises  aboA’e 
the  highest  architectural  practice.  The  care  against 
fire  necessarily  accompanies  the  elaborate  provisions 
now  required  in  such  edifices  for  warming,  for  lighting, 
and  ventilation.  The  application  of  science  for  the  pur- 
pose, to  the  Houses  of  Parliament,  by  such  scientists  as 
the  late  Dr.  Reed,  Sir  Goldsworthy  Gurney,  and  now  to 
Dr.  Percy.  In  Paris  it  was  led  by  the  late  Leon  du 
Voir  le  Blanc,  and  now  by  General  Morin,  of  the  Insti- 
tute, and  Mens.  Charles  Joly.  The  new  great  theatres 
are  becoming  elaborations  of  new  practical  science. 
The  new  Grand  Opera  at  Vienna  has  some  twenty 
miles  of  pipe  to  be  regulated  for  the  distribution  of 
warmth,  and  between  five  and  six  thousand  jets  of  gas 
to  be  regulated  for  its  lighting,  with  electric  communi- 
cation from  a central  office  to  collect  thermometrical 
conditions  of  all  parts  of  the  theatre  for  their  regulation. 
The  provisions  against  fire,  in  progress  when  I visited 
it,  were  correspondingly  elaborate.  These  developments- 
of  science,  in  the  larger  constructions,  are  applicable- 
in  their  degree  to  lesser  buildings.  Provision  might,  it 
should  be  submitted,  be  most  advantageously  made  for 
them  in  connection  with  the  present  high  practice  of  the 
general  police  service,  which  might  conveniently  have 
such  consultative  scientific  aid  as  is  now  provided  for 
the  Houses  of  Parliament  for  the  guidance  of  the  large 
executive  service  of  rank  and  file  available  for  the 
public  protection.” 


PRESSURE  OF  WIND. 

Mr.  C.  Shaler  Smith  has  lately  communicated  a paper 
to  the  American  Society  of  Civil  Engineers  containing  the 
results  of  many  years’  observations  of  wind-pressure  on 
bridges,  of  which  the  following  is  an  abstract: — He 
personally  visited  the  tracks  of  destructive  storms  as 
soon  as  possible  after  their  occurrence,  for  the  purpose 
of  determining  the  maximum  force  and  width  of  the 
path  in  each  case.  The  most  violent  on  his  records  are 
as  follows  : — 1.  East  St.  Louis,  1871 — Locomotive  over- 
turned ; maximum  force  required,  93  lbs.  per  square 
foot.  2.  St.  Charles,  1877 — Gaol  destroyed ; force  re- 
quired, 84-3  lbs.  per  square  foot.  3.  Marshfield,  Mo.,. 
1880 — Brick  mansion-house  levelled;  force  required, 
68  lbs.  per  square  foot.  4.  Havre  de  Grace,  Md.,  186G 
— Ten  spans  wooden  Howe  truss  bridge,  250  feet  each, 
blown  over;  force  required,  27 lbs.  per  square  foot. 
5.  Decatur,  Alabama,  1870 — Two  spans  of  Combination 
Triangular  truss  blown  over  ; force  required,  26  lbs.  per 
square  foot.  6.  Meredosia,  111.,  1880— One  span 

wooden  Howe  truss,  150  feet  long,  overturned  ; force, 
24  lbs.  per  foot.  7.  Omaha,  Nebraska,  1877 — Two 
spans  iron  Post  truss,  250  feet  each,  blown  down  ; force 
required,  18— lbs.  per  square  foot.  Also,  sundry  cases 
of  train  derailment  caused  by  wind,  the  maximum  force 
required  being  30J  lbs.  per  square  foot. 

The  author  observed  that  in  each  of  the  foregoing 
cases  we  had  given  what  appeared  to  be  the  maximum 
effort  of  the  wind  and  the  lowest  pressure  required  to 
produce  the  observed  result,  so  that  it  is  not  unlikely 
that  the  real  force  of  the  wind  in  each  example  was 
greater  than  that  given.  Some  of  the  tornadoes  were 
very  destructive  — the  Marshfield  one,  for  instance, 
having  cut  a swath  46  miles  long  and  1,800  feet  wide, 
and  killed  and  wounded  over  250  people.  Mr.  Shaler 
Smith  gave  the  following  reasons  for  considering  30  lbs. 
per  square  foot  sufficient  for  a working  specification, 
although  the  instances  given  above  show  much  higher 
pressures.  First,  he  doubted  if  a direct  wind  or  gale 
ever  exceeds  30  lias,  per  foot ; whirlwinds  do  exceed  it, 
but  the  width  of  the  pathway  of  maximum  effort  in  these 
is  usually  very  narrow,  although  the  general  direction  is 
so  erratic  that  the  appearance  of  the  dthris  is  generally 
such  as  to  produce  the  impression  that  the  vortex  was 
much  larger  than  was  really  the  case.  With  the  exception 
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of  the  Marshfield  tornado,  he  had  yet  to  find  a storm  swath 
where  the  width  of  pathway,  wherein  the  force  exceeded 
30  lbs.  per  square  foot,  was  more  than  60  feet  wide. 
The  St.  Charles  tornado  is  a case  in  point.  This  whirl- 
wndcutaswath  about  1,000  feet  wide  for  fourteen 
miles,  and  destroyed  over  three  hundred  houses, 
exerting-  a force  of  over  84  lbs.  per  square  foot  at  its 
point  of  maximum  effort.  It  crossed  the  middle  span  of 
the  St.  Charles  bridge  nearly  at  right  angles,  and 
developed  a pressure  of  52y^  lbs.  per  square  foot  in 
picking  up  and  crushing  a barrel  of  tar,  which  stood  on 
the  bridge  in  the  path  of  the  vortex.  The  width  of  the 
vortex  was  distinctly  marked  on  the  span  by  the  circle 
in  which  the  tar  was  spun  around,  the  wreckage  left 
upon  it,  and  the  points  at  which  it  ceased  to  destroy  the 
flooring.  This  width  was  thus  shown  to  be  slightly  over 
60  feet,  and,  guided  by  this,  Mr.  Smith  was  subsequently 
enabled  to  locate  the  path  travelled  by  the  central 
vortex  throughout  the  entire  length  of  the  storm  swath. 
The  bridge  itself  was  uninjured,  although  it  was  only 
proportioned  to  withstand  30  lbs.  per  square  foot, 
■vshth  a strain  of  20,000  lbs.  per  square  inch  on 
' the  braces.  This  span  was  320  feet  long,  30 
feet  in  depth,  and  the  top  chord  was  120  feet 
i|  above  the  water.  He  considers  it  very  unlikely  that  a 
I bridge  of  over  200  feet  span  will  ever  be  exposed  to  a 
^nd  force  of  more  than  30  lbs.  per  square  foot,  acting 
, in  the  same  direction  over  its  entire  length.  Next,  a 
fully  loaded  passenger  train  and  the  heaviest  possible 
freight  train  wiU  leave  the  track  at  the  respective 
pressures  of  31^  and  56^  lbs.  per  square  foot.  If  the 
braces  are  proportioned  at  15,000  lbs.  per  square  inch, 
with  a wind  pressure  of  30  lbs.  per  square  foot,  they 
will  still  be  within  their  limit  of  elasticity  at  the 
moment  when  the  train  is  bio  wm  from  the  track  in  either 
case.  Destruction  of  the  span  will  then  taken  place,  if 
at  all,  from  the  effect  of  derailment ; to  resist  which 
greater  strength  in  the  wind  bracing  will  bo  of  no 
value.  Next,  if  there  is  no  tension  in  the  pier  columns 
until  30  lbs.  wind  pressure  is  reached,  and  these 
columns  are  properly  spliced  and  anchored,  as  per  speci- 
fications, there  Avill  be  an  ample  margin  of  tensile 
strength  in  any  case  where  this  pressure  may  be  ex- 
ceededed.  Last,  in  view  of  the  comparative  rarity  of 
these  extreme  strains  and  the  consequent  slight  fatigue 
to  which  the  iron  is  exposed,  the  high  stresses  imposed 
on  the  wind  bracing  are  perfectly  legitimate. 


Tilt:  WAX  PALM  IN  PERNAMBUCO. 

The  Camanba  palm  {Coper nicia  chiferd)  seems  to  be 
a much  more  important  plant  in  some  parts  of  Brazil 
than  is  generally  supposed.  In  Pernambuco  the  plant 
is  very  abundant,  and  the  uses  to  which  it  is 
put  verj'  numerous.  The  wood,  for  instance,  is  used 
for  roofing,  both  as  beams  or  rafters,  and  as  laths  upon 
which  to  support  the  tiles  ; the  fruits  are  used  for  feed- 
ing cattle,  and  the  leaves  are  used  for  making  hats  and 
mats.  A valuable  medicine  is  obtained  from  the  roots, 
which  has  recently  been  brought  to  notice  in  this 
country.  From  the  shoots  or  leaves  a wax  is  obtained; 
for  this  purpose  they  are  cut  before  they  unfold,  dried  in 
the  sun,  powdered  and  boiled,  the  wax  rising  to  the 
surface  of  the  water.  This  wax,  it  is  stated,  is  not  pro- 
duced in  anything  Like  the  quantity  that  it  might  be. 
It  is  shown,  in  a recent  report  of  her  Majesty’s  Consul 
at  Pernambuco,  that  tlie  export  of  this  wax  during 

1875- 76  amounted  to  18,668  kilos.,  valued  at  £758;  in 

1876- 77  to  171,980  kilos.,  valued  at  £6,957  ; in  1877-78 
it  fell  to  89,482  kilos.,  of  the  value  of  £3,168  ; and  in 
1878-79  to  1,542  kilos.,  valued  at  only  £61.  By  far  the 
largest  portion  of  this  wax  finds  its  way  to  this  country. 
It  is  shown  that  the  decrease  during  the  last  year  was 
due  to  the  famine  and  drought  which  so  severely  crippled 
all  industry  in  the  province.  It  is  not  a little  remark- 


able that,  at  a time  when  roasted  date  stones  are  proposed 
as  a substitute  for  coffee,  we  should  also  learn  that  the 
stones  or  seeds  of  the  Camanba  palm,  when  roasted,  are 
used  in  Pernambuco  as  coffee. 


THE  NEW  EDDYSTONE  LIGHTHOUSE. 

The  following  particulars  respecting  the  progress  of 
the  works  at  the  new  Eddystone  Lighthouse  are  given 
by  the  Architect : — 

“The  masonry  up  to  the  fifty-second  course,  which  is- 
80  feet  above  low-water  mark,  has  been  completed.  It 
is  now  on  a level  with  the  light  of  the  old  tower ; thu& 
the  new  tower  already  intercepts  the  light  from  the  old 
tower  over  a very  perceptible  area,  viz.,  12  degrees  near 
the  reef.  This  would  soon  be  passed  over  by  a ship,, 
but  at  five  miles  distance  there  would  be  a mile  of  dark- 
ness on  a true  south-west  course.  It  was  intended  in 
the  original  specifications  to  provide  for  this  intercep- 
tion by  placing  a second  light  in  the  new  tower  at  the 
same  level  as  that  in  the  old  tower,  so  screened  as  to  be 
visible  only  within  the  limit  of  the  dark  arc.  There- 
was  also  to  have  been  a temporary  bridge  from  one  tower 
to  the  other,  so  that  the  second  staff  of  light-keepers 
might  have  communication  between  the  two  towers. 
This,  however,  is  not  to  be  carried  out,  and  the 
Trinity  Corporation  have  given  public  notice  to  mariners 
that  there  is  such  a dark  arc,  and  the  cause  of  it.  The 
fifty-first  course,  which  was  laid  a few  days  ago,  is  a 
floor  course,  and  completes  the  fourth  apartment  above 
the  well.  The  room  just  completed  is  the  crane -room,, 
and  is  provided  with  two  doors  besides  a window,  one 
facing  south  and  the  other  north,  so  that  stores  may  be 
taken  in  from  either  one  side  or  the  other,  according  to 
the  state  of  the  weather.  The  three  rooms  below  this 
will  be  occupied  as  oil  and  general  store  rooms.  The 
room  immediately  above  the  crane-room  was  to  have 
been  occupied  by  the  white  fixed  subsidiary  light,  which 
is  to  cover  the  reef  of  rocks  known  as  the  Hand  Deeps.. 
The  rocks  bear  from  the  Eddystone  Lighthouse  three  and 
a quarter  miles  in  a direct  line  between  it  and  Lool 
Island.  At  low  water  there  is  a depth  of  four  fathoms 
of  water  upon  them.  Although  this  would  be  ample  for 
ordinary  craft  in  fair  weather,  yet  in  rough  weather  it 
may  go  ill  with  even  a small  vessel  in  the  trough  of 
a sea,  much  less  one  of  a larger  class,  or,  perchance,, 
an  ironclad.  This  subsidiary  light  will  only  be  seen 
within  the  area  above  named,  and  when  in  the  vicinity 
of  danger.  It  is  now  intended  that  this  subsidiary 
light  shall  be  placed  a room  higher,  so  changing  places 
with  the  living  room.  These  modifications,  together 
with  the  preparation  of  the  light  itself,  are  being 
carried  on  in  the  yard  at  Oreston,  and  afford  occupation, 
for  the  men  when  they  are  not  able  to  work  at  the  rock. 
In  external  appearance  the  new  tower  will  be  a com- 
plete alteration  from  the  old  both  as  to  height  and 
colour,  being  nearly  as  double  as  high,  and  of  uniform 
granite,  like  the  breakwater  lighthouse.  The  light 
itself  is  to  be  a modification  of  the  plan  recom- 
mended by  Sir  Widiam  Thomson.  Instead  of 
a fixed  white  light,  as  at  present,  it  will  be  oscil- 
lating. The  light  will  be  a powerful  white  double- 
flashing  half -minute  light,  showing  two  successive 
flashes  of  about  2^  seconds’  duration,  divided  by 
an  eclipse  of  about  four  seconds,  the  second  flash  being- 
followed  by  an  eclipse  of  about  21  seconds.  The  light 
will  be  visible  all  round  the  horizon,  but  from  its  more- 
elevated  position  it  will  be  seen  in  clear  weather  17^ 
miles,  and  its  field  of  visibility  will  overlap  that  of  the 
Lizard,  instead  of  there  being,  as  now,  eight  miles  of 
darkness.  Out  of  the  2,200  stones,  of  which  the  tower 
wiU  consist,  over  1,800  are  already  in  position.  At  the 
present  rate  of  progress,  therefore,  it  is  probable  that 
next  autumn’s  excursionists  will  witness  the  completion 
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of  the  tower,  and  mariners  are  informed  by  public 
notice  that  the  new  tower  will  be  ready  for  the  exhibi- 
tion of  a light  early  next  March.” 


COCA  (ERYTHROXYLON  COCA). 

In  Mr.  Markham’s  “Peruvian  Barks,”  recently 
published,  he  has  given  the  results  of  his  own  observa- 
tions, and  collated  that  of  other  travellers,  respecting 
this  substance,  and  to  this  account  we  are  chiefly 
indebted  for  the  following  facts  : — 

“Coca,”  the  “beloved  narcotic  of  the  Peruvian 
Indian,”  was  first  named  botanically  through  the 
labours  of  Joseph  de  Jussieu.  The  history  of  this  noted 
botanist  is  a melancholy  one.  He  left  France  in  1735, 
in  the  ever  memorable  expedition  of  La  Condamine,  and 
after  M.  La  Condamine  left  South  America,  M.  Jussieu 
continued  his  botanical  researches,  making  numerous 
journeys  on  foot,  notably  those  to  the  Cinchona  regions. 
The  results  of  fifteen  years  labours  were  contained  in 
-certain  cases  of  dried  plants,  &c.,  and  a native  servant 
at  Buenos  Ayres,  thinking  these  cases  contained  money, 
stole  them,  and  this  loss  had  such  an  effect  on  poor 
Jussieu  that  he  returned  to  France  in  1771  deprived  of 
Teason, 

The  coca  is  the  great  source  of  comfort  and  enjoy- 
ment to  the  Peruvian  Indian.  It  is  to  him  what  the 
Lava-kava  is  to  the  South  Sea  Islander,  the  betel  to  the 
Hindu  and  Malay,  and  tobacco  to  the  rest  of  mankind, 
but  with  this  difference  it  produces  invigorating  effects. 
The  Peruvian  Indian  looks  upon  coca  with  venera- 
tion. In  the  palmy  days  of  the  Uncas  or  Yncas, 
coca  was  sacrificed  to  the  sun,  the  high  priest  or 
Huillac  Hmu  chewed  it  during  the  ceremony,  and  be- 
fore the  arrival  of  the  Spaniards,  coca  was  used  in 
lieu  of  money.  After  the  Spanish  Conquest,  much 
was  done  to  prescribe  its  use,  because  as  a Council 
■of  Bishops  held  in  1569,  said  it  was  a “useless 
and  pernicious  leaf,  and  on  account  of  the  belief 
stated  to  be  entertained  by  the  Indians,  that  the 
habit  of  chewing  coca  gave  them  strength,  which 
is  an  illusion  of  the  devil.”  Coca,  indeed,  Eom  its 
popularity,  being  used  by  about  eight  millions  of 
people,  has  always  had  a great  commercial  importance, 
and  one  Viceroy,  Don  Francisco  Toledo,  issued  no  less 
than  seventy  ordinances  concerning  coca  in  the  space  of 
four  years  (1570-1574). 

Tlie  coca  plant  is  a shrub  of  four  to  six  feet  high, 
with  straight  and  alternate  branches  and  leaves  like 
those  of  the  tea  plant,  and  is  cultivated  at  elevations  of 
from  5,000  to  6,000  feet  above  the  level  of  the  sea  in  the 
Avarm  valleys  of  the  eastern  slopes  of  the  Andes.  Here 
the  only  alternations  of  climate  is  from  wet  to  dry,  frost 
Is  unknown,  and  it  rains  more  or  less  every  month  of 
the  year.  The  seeds  are  sown  on  the  surface  of  the 
soil  as  soon  as  the  rainy  season  commences,  and  begin 
to  sprout  in  a fortnight,  being  carefully  watered,  and 
protected  from  the  sun  by  a thatched  roof.  The  follow- 
ing year  the  seedlings  are  transplanted  in  a soil  care- 
fully broken  up  and  freed  from  weeds.  The  ancient 
custom  was  to  raise  the  plants  in  terraces  on  the  hill 
•aides,  but  now  plantations  on  the  level  ground  are  re- 
sorted to,  although  Indians  aver  that  plants  raised 
under  th.e  fonner  conditions  yield  a much  superior 
quality  of  leaf.  At  the  end  of  18  months  the 
first  harvest  is  ready,  and  the  picking  of  the  leaves, 
performed  by  women  and  children,  is  very  carefully 
proceeded  with,  so  as  not  to  injure  the  young  and 
atill  tender  shoots.  As  soon  as  one  crop  of  leaves  is 
removed,  if  well  watered,  and  the  ground  carefully 
Aveeded,  another  crop  is  ready  in  about  40  days. 
A plant  continues  to  yield  for  about  40  years,  and 
Dr.  I’oeppig  gives  the  profit  of  a coca  plantation 
ns  abovit  45  per  cent.  Each  picker  carries  a piece 
cloth  in  which  the  leaves,  plucked  one  by  one, 


are  placed.  These  leaves  are  then  taken  to  the 
drying  yard,  formed  of  slate  flags.  Here  the  leaves 
are  spread  out  in  thin  layers,  and  carefully  dried 
in  the  sun.  Too  much  exposure  to  the  sun  spoils 
the  flavour  of  the  leaf,  and  if  heaped  too  much  together, 
the  leaves  ferment  and  become  foetid.  As  soon  as 
dried,  the  leaves  are  packed  in  bags  made  of  banana 
leaves,  with  an  outside  covering  of  cloth,  or  packed 
tightly  in  larger  parcels  of  about  50  lbs.  each. 

In  the  Sandia  district  of  Caravaya,  two  varieties  of 
coca  are  recognised,  the  Ypara  and  the  Hatun  Yunca, 
the  latter  having*  a larger  leaf  than  the  former. 

In  Bolivia,  coca  is  treated  as  a Government  monopoly, 
and  the  right  is  generally  farmed  out.  In  1850,  coca 
brought  into  that  country’s  exchequer  a sum  of  200,000 
dollars.  The  whole  yield  of  coca  in  South  America  is 
estimated  at  thirty  millions  of  pounds.  Coca  soon 
deteriorates  in  keeping,  and  Indians  treat  it  as  valueless 
if  kept  longer  than  seven  months. 

Such  is  the  faith  in  coca,  that  it  is  believed  if  a dying 
man  can  but  taste  a coca  leaf  when  placed  on  his  tongue, 
his  future  bliss  is  assured.  No  Indian  is  without  his 
cuspa  or  coca  bag  made  of  llama  cloth,  and  three  times 
a day,  sitting  down,  he  takes  leaf  by  leaf  and  roUs  them 
up  in  his  mouth  till  he  forms  a ball.  Then  applying 
a small  quantity  of  powder  consisting  of  carbonate  of 
potash,  made  by  burning  the  stalks  of  the  quinoa  plant, 
mixed  with  lime  and  water,  he  goes  on  his  way  rejoicing. 
The  use  of  coca  is  widely  spread.  The  shepherd  on 
the  cold  slopes  of  the  Andes  has  but  this  and  a 
little  maize  as  his  sole  nourishment,  and  the  runner 
messenger  looks  to  it  as  his  solace  and  support. 
As  to  the  properties  of  coca,  it  seems  very  evident 
that  it  allows  of  a greater  amount  of  fatigue,  with  a 
lesser  amount  of  nourishment,  and  prevents  diflBculty 
of  respiration  in  ascending  steep  mountain  slopes.  It 
has  an  agreeable  and  aromatic  taste,  accompanied  by  a 
slight  irritation,  which  excites  the  flow  of  the  saliva. 
When  made  into  a tea,  in  taste  it  is  like  that  of  green 
tea,  and  effectually  prevents  drowsiness.  Applied 
externally  as  a poultice,  it  moderates  rheumatic  pains, 
brought  on  by  exposure  to  cold  and  wet,  and  also  cures 
headache. 

Mr.  Markham  chewed  coca  leaf  very  frequently,  and 
states  that  he  found  it  to  produce  an  agreeable  soothing 
feeling,  that  he  could  endure  longer  abstinence  from 
food  with  less  inconvenience,  and  that  when  using  it,  he 
could  ascend  precipitous  mountain  sides  with  a feeling  of 
lightness  and  elasticity,  and  without  losing  breath.  He 
also  considers  it  the  least  injurious  of  all  other  like  sub- 
stances, even  when  taken  in  excess,  and  at  the  same 
time  the  most  soothing  and  inAugorating. 


NOTES  ON  BOOKS. 


An  Agr’cultural  Class-Bonk,  for  the  use  of  Schools  in 

South  India.  By  William  R.  Robertson.  Madras, 

1880. 

The  author,  who  is  the  Superintendent  of  GoA’-ernment 
Farms  in  the  Presidency  of  Madras,  has  here  produced  a 
book,  which  is  intended  not  only  to  enable  boys  at 
school  to  qualify  themselves  for  the  Agricultural  por- 
tion of  the  Upper  Primary  and  Middle  School  Examina- 
tions, but  also  to  give  information  to  those  engaged,  in 
agricultural  pursuits.  The  subjects  dealt  with  are  soils, 
the  preparation  of  land  for  cultivation,  tillage  imple- 
ments, and  tillage  operations,  manures,  irrigation,  &c., 
farm  crops,  and  farm  stock.  The  author  points  out  how 
much  of  the  suffering  in  South  India  from  scarcity  and 
famine  is  due  to  bad  farming,  and  what  need  there  is  for 
superseding  the  tillage  implements  now  in  use,  by  im- 
proved labour-saving  tools. 
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Plumbing  ; a Text-book  to  the  Practice  of  the  Art  or 
Craft  of  the  Plumber,  with  supplementary  chapters 
upon  House  Drainage,  embodying  the  latest  improve- 
ments. By  Wilh’am  Paton  Buchan.  Second  edition. 
London  : "Crosby  Lockwood  and  Co.,  1880. 

The  first  edition  of  this  little  book  was  published  in 
1876,  with  the  object  of  affording  a handy  text-book  for 
the  apprentice  plumber,  but  the  present  one  has  been 
enlarged  somewhat,  in  order  to  make  it  useful  to  a wider 
public.  The  volume  is  divided  into  thirty- one  chapters 
on  the  different  subjects  connected  with  the  plumber’s 
work.  The  roof,  with  its  gutters  and  ridges,  is  first 
described,  then  comes  the  arrangement  of  the  pipes,  the 
water-closets,  the  baths,  and  the  cisterns ; the  more 
general  questions  of  water  supply  are  then  treated,  and 
the  whole  is  completed  with  remarks  on  disinfectants, 
house  and  general  drainage.  The  author  points  out  how 
important  it  is  that  the  occupant  of  a house  should 
understand  the  ramifications  of  pipes,  which,  if  badly 
planned,  may  expose  him  to  such  baneful  influences. 
He  writes,  “ The  present  is  the  era  and  grand  oppor- 
tunity of  plumbing,  and  in  order  to  bring  it  to  perfec- 
tion, both  the  architect  and  the  plumber  must  work  in 
harmony,  and  together  do  xvhatever  in  them  lies  to 
produce  such  a result  as  will  be  both  creditable  to  them, 
and  a blessing  to  the  community  at  large.” 


GENERAL  NOTES. 


Institution  of  Naval  Architects. — The  meetings  of 
the  Institution  were  held  in  the  Rooms  of  the  Societj'  of  Arts, 
on  'Wednesday,  6th  inst.,  Thursday,  7th  inst.,  and  Friday, 
8th  inst. 

Swan’s  Light  in  Coal  Mines. — The  Swan  electric  light 
is,  says  the  Electrician,  to  be  “laid  on”  to  Mr.  John 
AVatson’s  Eamock  Collierx',  Motherwell,  and  xvill  extend  to 
the  pit  bottom,  the  roadways,  the  station  where  the  under- 
ground engine  is  placed,  and  possibly  the  miners’  working 
places. 

Electric  Light  at  the  Cannon-street  Station. — The 
electric  light  xvas  used  for  the  first  time  at  the  Cannon-street 
Station  on  the  evening  of  the  31  st  ult.  The  arrangements 
there  consist  of  Gramme  machines  and  Brockie  arc  lamps, 
and  the  work  has  been  carried  out  by  the  British" Electric 
Light  Company.  Eight  powerful  lights  'of  6,000  candles  each 
are  suspended  from  the  roof  of  the  station  at  a height  of 
about  forty  feet  from  the  platforms,  and  there  are  two  lights 
outside  the  station.  There  are  two  circuits  for  the  ten  lights, 
five  upon  each,  and  the  current  for  each  circuit  is  produced 
by  one  of  the  large  new  type  of  Gramme  machines  recently 
introduced  by  the  British  Electric  Light  Companj',  which 
work  a number  of  arc  lights  in  series. 

Compressed-air  Clocks.— A Bill  is  now  before  Parlia- 
ment to  give  London  the  benefit  of  the  system  of  compressed- 
air  clocks,  which  has  been  extensively  established  in  Paris. 
The  compressed-air  clocks  consist  of  a new  and  simple  con- 
struction of  the  works  of  the  ordinary  timepiece,  by  which  all 
the  clocks  of  any  city  or  town,  however  much  separated  and 
distant  from  each  other,  can  be  governed  and  wound  up  and 
regulated  by  means  of  a pneumatic  air  cuiTcnt  and  connect- 
ing mechanism  that  secures  their  regular  going  and  their 
constant  synchronisation.  The  movement  can  be  applied  to 
all  existing  clocks  or  timepieces,  xvherever  placed,  and  there 
may  be  either  one  central  motor  or  several,  according  to  the 
area  of  each  municipality.  If  the  system  were  adopted  in 
London  and  the  environs,  as  proposed  by  the  Bill  alreadv 
referred  to,  which  has  the  consent  and  sanction  of  the  City 
authorities  and  the  Metropolitan  Board  of  'Works,  the  result 
would  be  that  every^  clock  embraced  within  the  system,  no 
matter  where  situated,  would  always  indicate  precisely  the 
same  time  of  the  day  or  night.  The  number  of  stations  pro- 
posed for  the  metropolis  by  the  promoters  of  the  Bill  now 
before  Parliament  is  ten.  The  maximum  charge  for  public 
clocks  is  not  to  exceed  1 2s.  6 J.  per  annum. 


Plant  Labels. — Mr.  "W.  Ingram,  the  gardener  of  the 
Duke  of  Rutland,  writes  to  the  Gardeners'  Chronicle  on  this 
subject: — “I  hope  the  very  liberal  prize  offered  by  Mr. 
Wilson  for  a good  plant  label  will  stimulate  the  inventive 
faculties  of  gardeners  and  others,  and  that  we  shall  at  length 
secure  something  on  which  to  register  the  names  of  plants 
prominently  and  distinctly,  and  thus  be  saved  from  the 
annoyance  of  obliterated  names  that  has  too  often  followed 
from  the  use  of  the  old  easily  made  and  quickly  perishing 
label  of  wood.  As  our  plant  collections  increase — and  they 
are  increasing  rapidly — we  feel  the  want  of  a fresh  label 
more  and  more,  and  I trust  that  Mr.  AVilson’s  example  xvill 
be  followed  by  others,  and  a second  and  third  prize  offered 
for  meritorious  inventions  in  plant  labels.  I have  tried  many 
kinds,  and  have  suffered  the  disappointment  that  has  doubt- 
less attended  the  efforts  of  the  donor  of  the  prize  in  his  search 
for  a permanent  and  readily-made  label.  AVood,  paint,  and 
pencil  must  be  abjured  for  all  but  temporary  purposes.  Zinc 
and  indelible  ink,  which  seemed  to  offer  some  advantages, 
have  disappointed  me.  Terra-cotta  has  crumbled  under  the 
powers  of  frost  and  wet ; even  iron  corrodes,  and,  good  as  it 
is  for  some  purposes,  cannot  readily  be  made  use  of.  AVe 
want  the  medium  that  offers  the  facilities  given  by  wood, 
paint,  and  pencil,  and  yet  gives  the  durability  of  a record 
inscribed  on  iron — something  that  can  bo  quickly  fashioned 
and  inscribed,  and  when  done  will  remain  impervious  to  the 
action  of  weather — that  will  bear  rough  treatment — that  a 
foot  cannot  crush,  nor  the  wind  nor  frost  remove,  and,  with 
all  this,  is  not  obtrusively  largo — no  more  conspicuous  than 
the  plant  it  names.  Then  we  want  distinctive  labels  for  the 
various  cultivated  plants,  small  and  neat  for  pot  plants, 
strong  for  shrubs  and  herbaceous  plants,  plain  and  easily 
read,  and  readily  affixed  for  fruit  trees ; and  one  prize  will 
scarcely  include  all  these.  Surelj^  the  authorities  of  botanic 
gardens  might  co-operate  with  Mr.  G.  F.  AVilson  in  his 
laudable  endeavour  to  secure  a good  plant  label.” 

S ea weed  J elly.  — The  seaweed,  A raclmoi discus  japonicus, 
which  is  used  by  the  Japanese  and  Chinese  to  pack  porcelain 
and  other  articles  for  exportation,  is  said,  by  the  Journal  of 
Applied  Science,  to  be  made  use  of  in  France  for  the  purpose 
of  making  a spurious  fruit  jelly.  AVhen  placed  in  a tumbler 
of  water,  it  absorbs  the  water  in  a few  minutes  ; then  a 
number  of  shoots  grow,  and  constitute  a jelly  nearly  as 
transparent  as  the  water  from  which  it  is  made.  The  jelly 
is  easily  sweetened  with  glucose,  and  cochineal  or  other 
colouring  matter  is  added  xvith  equal  facility  to  imitate  the 
colour  of  the  fruit.  The  perfume  and  the  taste  were  the 
only  real  dilficulties  that  remained  to  bo  overcome.  After 
considerable  study,  it  was  discovered  that,  by  using  a 
mixture  of  certain  ethers  with  tartaric  acid,  glycerine, 
&c.,  a perfect  imitation  of  the  odour  of  rasiiberries  was 
produced.  By  putting  a little  of  this  essence  to  the 
seaweed  which  has  been  allowed  to  develop  itself  in 
water,  a substance  is  obtained  which  has  the  consistency 
of  fruit  jelly,  though  no  fruit  has  been  used,  which  is  sweet, 
though  no  sugar  has  been  employed,  and  which  has  the 
colour  and  fragrance  of  raspberries,  though  altogether  desti- 
tute of  that  fruit.  AVhen  this  ceases  to  please,  another  very 
good  fruit  flavour  is  produced  by  ti’eating  castor  oil  with 
nitric  acid.  The  jelly  still  retains  a little  of  the  fibrous 
nature  of  the  plant,  and  has  a tendency  to  split  and  fall  to 
pieces,  instead  of  forming  adhesive  lumps.  Examined  by 
the  microscope,  it  has  no  resemblance  to  the  jelly  made  from 
fruit.  Then,  as  the  jelly  must  be  coloured,  it  is  easy  enough 
to  discover  the  presence  of  an  artificial  dye.  AVith- 
out  resorting  to  the  laboratory,  it  suffices  to  dissolve  a little 
of  the  suspected  jelly  in  some  tepid  water,  and  dip  a white 
silk  ribbon  in  the  solution.  If  it  is  a natural  jelly,  the 
ribbon  will  only  be  a little  soiled  ; but  if  the  jelly  has  been 
artificially  coloured,  the  ribbon  will  also  be  coloured. 

Purifying  and  Bleaching  Sponges.— M.  Blondeau 
gives  the  following  receipt : — The  sponges  are  first  washed 
in  tepid  water,  and  then  in  a solution  of  hydrochloric  acid 
(5  cubic  centimMres  = 0‘3  cubic  inches,  to  1 litre  = 1.|  pint), 
which  frees  the  pores  from  carbonate  of  lime.  To  bleach 
them,  they  are  immersed,  for  24  hours,  in  a solution  composed 
of  five  parts  of  hydrochloric  acid  to  1 00  of  water,  with  the 
addition  of  six  pints  of  hyposulphate  of  soda.  In  this  way 
sponges  may  be  bleached  much  more  effectually  and  rapidly 
than  with  sulphurous  acid. 

New  Application  of  the  Sub-products  of  Coal-tar. — 

Mr.  Sandcr.s,  of  St.  Petersburg,  has  succeeded  in  producing 
from  the  heavy  oils  of  coal-tar,  a new  substance  which,  in 
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many  cases,  takes  the  place  of  india-rubber  with  advantage. 
It  is  prepared  in  the  following  manner.  A given  weight  of 
a mixture  in  equal  parts  of  wood  oil  and  coal-tar  oil,  or  of 
coal-tar  and  hemp  oil,  is  heated  for  several  hours,  at  a 
temperature  of  about  318°  Fahr.,  so  as  to  disengage  the 
injurious  substances  and  increase  the  viscosity  of  the  mass, 
until  it  may  be  drawn  out  in  threads.  A second  quantity, 
equal  to  the  former,  of  linseed  oil,  preferably  thickened  by 
boiling,  IS  now  added,  and  also  from  one-twentieth  to  one- 
tenth  per  cent,  of  ozokerit  with  a little  spermaceti.  In  the 
meanwhile,  the  mass  is  kept  at  a -uniformly  high  temperature 
for  some  hours,  when  from  one-fifth  to  one-half  part  of 
sulphui’  per  cent,  is  added,  after  which  the  product  is  moulded 
or  otherwise  worked  in  the  same  manner  as  india-rubber. 
The  proportions  of  the  three  oils  named  above  may  be  varied 
so  as  to  obtain  a harder  or  a more  elastic  substance,  as  may 
be  required.  The  product  is  elastic  and  tenacious,  standing 
the  weather  better  than  india-rubber,  and  is  not  deteriorated 
by  great  pressure  or  a high  temperature.  It  is  said  to  be 
specially  suitable  for  the  insulation  of  telegraph  wires,  and 
may  be  employed  alone  or  mixed  with  india-rubber  or  similar 
resinous  substances. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wediiesday  evenings,  at  eight  o’clock: — 

Apeil  27. — “Five  Years’  Experience  of  the  Working 
of  the  Trade  Marks’  Registration  Acts.”  By  Edmund 
J OHNSON. 

May  4. — “ Buying  and  Selling  ; its  Nature  and  its 
Tools.”  By  Professor  Bonamy  Price,  M.A.  Lord 
Alfred  S.  Churchill  will  preside. 

May  11. — “ The  Manufacture  of  Glass  for  Decorative 
Purposes.”  By  H.  J.  Powell  (Whitefriars  Glass 
Works).  William  Spottiswoode,  LL.D.,  P.R.S.,  will 
preside. 

May  18. — “ The  Electrical  Railway,  and  the  Trans- 
mission of  Power  by  Electricity.”  By  Alexander 
Siemens.  Dr.  Siemens,  E.R.S.,  will  preside. 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

]\Iay  10. — “Trade  Relations  between  Great  Britain 
and  her  Dependencies.”  By  William  Westgarth. 

Applied  Chemistry  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock  : — 

April  28. — “Impurities  in  Water,  and  their  Influence 
upon  its  Domestic  Utility.”  By  G.  Stillingfleet 
Johnson,  F.C.S.  Allen  Thomson,  M.D.,  F.R.S.,  will 
preside. 

May  12. — “ Recent  Progress  in  the  Manufacture  and 
Applications  of  Steel.”  By  Prof.  A.  K.  Huntington. 

May  20. — “Telegraphic  Photography.”  By  Shel- 
FORD  Bidwell,  Prof.  W.  G.  Adams,  F.R.S.,  will 
preside. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock: — 

April  29. — “The  Building  Arts  of  India.”  By 
General  Maclagan.  Andrew  Cassels,  Member  of  the 
Indian  Council,  will  preside. 

IMay  13. — “Burmah.”  By  General  Sir  Arthur 
PiiAYRE,  G.C.M.G.,  K.C.S.I.,  C.B. 

^remhers  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  j'apers. 

Cantor  Lectures. 

^louflay  evenings,  at  eight  o’clock:  — 

The  Fniirth  Course  will  be  on  “The  Art  of  Lace- 
malriug,”  by  Alan  S.  Cole.  Four  Lectures. 


Syllabus  of  the  Course. 

Lecture  III. — May  2. 

Fringes.  Twisted  thread-work  in  England  in  the 
15th  century.  Early  designs  for  plaited  and  twisted 
threads.  Italian,  Flemish,  French,  and  English  pillow 
lace.  Laces  of  primitive  design. 

Lecture  IV. — May  9. 

Eesume  as  to  styles  of  design  in  hand-made  lace. 
Traditional  patterns.  Sketch  of  the  development  of 
inventions  for  knitting  and  weaving  threads  to  imitate 
lace.  Differences  between  machine  and  hand-made 
laces.  Modern  hand-made  laces  at  Burano,  Bruges, 
Honiton,  &c. 

This  course  will  be  illustrated  by  specimens  of  lace. 
Diagrams  and  photographs  enlarged  will  be  shown  by 
means  of  the  lantern  and  oxyhydrogen  light. 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
R.  Brudenell  Carter,  F.  K.C.S.  Three  Lectures. 

May  16,  23,  30. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  April  18th... Asiatic,  22,  Albemarle-street,  W.,  3 p.m. 
Tuesday,  April  19th... Pathological,  53,  Bemers-street,  Oxford- 
street,  W.,  p.m. 

Wednesday,  April  20th... Institute  of  Bankers  (in  the  Theatre  of 
the  London  Institution,  Einshurj^-circus,  E.C.),  6 p.m. 
Mr.  John  Smith,  “The  Government  Bankruptcy  BiU.’^ 
Meteorological,  25,  Great  George-street,  S.W.,  7 p.m.  1. 
Dr.  Wladimir  Koppen,  “ The  Frequency  and  Duration 
of  Rain.”  2.  Mr.  G.  M.  Whipple,  “ Results  of  Experi- 
ments made  at  the  Kew  Observatory  -with  Bogen’s  and. 
George’s  Barometers.”  3.  Mr.  G.  M.  5Vhipple,  “On  a 
Discussion  of  Mr.  Eaton’s  Table  of  the  Barometric 
Height  at  London,  -with  regard  to  Periodicity.” 
Archaeological  Association,  32,  Sack-ville  - street,  W., 
8p.m.  Mr.  H.  Syer  Cuming,  “Seals  of  the  Knights 
Templars.” 

Thursday,  April  21st... Mechanical  Engineers,  25,  Great  George- 
street,  S.W.,  p.m.  Reading  and  discussion  of  follow- 
ing papers  : — 1.  M.  Le  Baron  Claudel,  “ Rivetting,  with 
Special  Reference  to  Ship-work.”  2.  Prof.  A.  B.  W, 
Kennedy,  “ Results  of  Experiments  on  Rivetted  Joints, 
made  for  the  Institution  of  Mechanical  Engineers.’^ 

3.  Mr.  W.  W.  Beaumont,  “ Thrashing  Machinery.’^ 

4.  Mr.  J.  J.  Tylor,  “ Meters  for  Registering  Small  Flows 
of  Water.”  n.  Mr.  A.  A.  Langley,  “ The  Bazin  System 
of  Dredging.” 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Prof.  Bayley 
Balfour,  “ New  Genera  of  Plants  from  Socotra.”  2. 
Mr.  Edgar  A.  Smith,  “The  Fresh  Water  Shells  of 
Australia.”  3.  Mr.  B.  Daydon  Jackson,  “ Note  on 
Hibiscus  palustris  (Linn.)  and  certain  Alhed  Species.” 

4.  Dr.  W.  A.  Herdman,  “Indi-vidual  Variation  in  the 
Branchial  Sac  of  Simple  Ascidians.” 

Chemical,  Burfington-house,  W.,  8 p.m.  1.  Mr.  F.  D. 
Bro-wn,  “Fractional  Distillation”  (Part  II).  2.  Air. 
W.  E.  Adeney,  “The  Estimation  of  Hydric  Peroxide 
by  Means  of  Potassic  Permanganate.”  3.  Air.  H.  B. 
Dixon,  “ The  Oxidation  of  Sulphurous  Acid.” 

Royal  Historical,  22,  Albemarle-street,  W.,  8 p.m.  1.  Air. 
Frederick  G.  Fleay,  “ History  of  Theatres  in  London, 
from  their  first  opening  in  1576  to  their  closing  in  1642.’^ 
2.  Mr.  J.  Baker  Green,  “ The  Analogy  between  Je-wish 
and  Christian  Baptism  in  the  Apostolic  Age.” 
Numismatic,  4,  St.  Martin’ s-place,  W.,  7 p.m. 

Ci-vil  and  Alechanical  Engineers,  7,  Westminster-chambers, 

5. W.,  7 p.m.  Air.  J.  H.  Maughan,  “ Drainage  of  North 
Lincolnshire.” 

Friday,  April  22nd... Alechanical  Engineers,  25,  Great  George- 
street,  S.AV. , 7|-  p.m.  Reading  of  papers  and  discussions 
continued. 

Cuekett  Alicroscopical  Club,  University  College,  W.C., 
8 p.m.  Mr.  T.  Chaiters  White  (President),  “The 
Histology  of  the  Gustatory  Organs  of  the  Rabbit’s 
Tongue.” 

Folk-Lore,  22,  Albemarle-street,  W..  8 p.m.  Air.  Hyde 
Clarke,  “The  Relation  of  English  Folk-Lore  to  the 
English  Language,  and  the  Influence  Reciprocally 
Exercised.” 

Clinical,  53,  Bemers-street,  W.,  8j  p.m. 

Saturday,  April  23rd... Antiquaries,  Burlington-house,  W.,  2 
p.m.  Annual  Alectiug. 

Royal  Botanic,  Inner-cheie,  Regent’ s-park,  N.W.,  3j  p.m. 
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AS  communications  for  the  Society  should  he  addressed  to  the  Secretary 
J ohn-street,  Adelphi,  London,  W.  O. 


PROCEEDINGS  OF  THE  SOCIETY. 


FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  April  5, 1881 ; John  Rae,  M.D.,  F.R.S., 
in  the  chair. 

The  paper  read  was — 

CANADA:  THE  OLD  COLONY  AND  THE 
NEW  DOMINION. 

By  E.  Hepple  Hall,  F.S.S.,  &c. 

I.— Historical. 

Whatever  estimate  may  be  placed  upon  the 
claims  of  Canada  as  a field  for  British  settlement, 
in  comparison  with  those  offered  by  other  portions 
of  the  British  Empire,  there  can  be  no  question  of 
the  paramount  interest  which  our  Home  Colony 
possesses  from  a historical  point  of  view.  Her 
place  in  history  is  indeed  as  unique  as  it  is  re- 
markable. No  part  of  our  world- wide  colonial 
domain  has  passed  through  so  many  or  such 
stormy  stages  of  existence.  Nowhere  within  the 
circuit  of  the  Crown  territory  have  peace  and  war, 
union  and  separation,  loyalty  and  rebellion,  fol- 
lowed each  other  in  such  quick  succession.  In 
none  have  the  struggles  between  Church  and  State, 
between  party  and  party,  between  Parliament 
and  people,  been  more  bitter,  or  the  great  political 
changes  which  they  have  contributed  to  hasten 
been  more  sudden  or  more  sweeping.  Nowhere 
have  the  patriotism  of  the  subject,  the  supremacy 
of  our  arms,  or  the  prestige  of  our  flag  been  more 
severely  tried,  and  nowhere  have  they  been  more 
nobly  vindicated  or  more  heroically  sustained  than 
in  Canada.  It  will  be  my  honour  and  privilege, 
in  the  paper  which  I have  now  to  submit,  to 
trace  these  varied  stages  in  her  history ; to  note  her 
growth  from  the  infant  quasi-colony  of  a foreign 
power,  to  the  proud  position  which  she  now  occu- 
pies as  an  integral  portion  of  this  great  empire;  to 
portray,  as  well  as  the  short  time  allowed  me 
will  permit,  the  more  important  political  changes 
by  which  each  succeeding  stage  has  been  marked, 
and  to  state,  as  far  as  practicable,  the  results 
which  the  present  current  of  events  is  likely  to 
bring  about. 

To  begin  at  the  beginning,  there  was  little 
in  the  early  existence  of  Canada  to  indicate 
the  position  which  she  has  already  acquired ; 


still  less  was  there  to  foreshadow  the  great- 
ness to  which  she  is  surely  yet  destined  to 
attain.  The  hardy  and  adventurous  Norsemen,  if 
they  ever  really  sighted  the  Canadian  shores,  which 
is  extremely  doubtful,  certainly  never  landed  on 
them.  The  occupation  at  least,  if  not  the  dis- 
covery of  the  country,  was  reserved  for  later  times, 
and  for  another  race  of  people.  The  best  authenti- 
cated discovery  and  earliest  attested  history  we 
have  of  the  country  now  called  Canada  are 
associated  with  the  exploits  of  that  brave  band  of 
Venetian  navigators  who  shed  such  lustre  on  the 
closing  annals  of  the  fifteenth  century.  Our 
North  American  and  South  African  colonies 
started  in  the  race  of  empire — rather  let  us  say 
took  up  their  appointed  places  in  the  circling 
orbit  of  our  civilisation — together. 

While  Diaz  and  Vasco  de  Gama  were  seeking  a 
new  route  to  India  by  way  of  the  Cape  of  Good 
Hope,  the  Cabots,  father  and  son,  were  tracking 
the  stormy  Atlantic,  and  hunting  for  a north-west 
passage,  in  hopes  of  ultimately  reaching  the  same 
goal. 

In  the  very  same  year  (1497)  in  which  the  Portu- 
guese navigator  weathered  the  Cape  of  Storms,  and 
sighted  the  low-lying  coast  of  Natal,  his  Italian 
compeer,  accompanied  by  his  son  Sebastian,  leaving 
their  adopted  home,  Bristol,  in  the  little  barque 
Mathew,  which  the  English  monarch  had  given  him, 
caught  the  first  faint  glimpse  of  the  iron-bound 
coast  of  Newfoundland.  It  was  only  a glimpse,  a 
first  sight,  a jirima  vista,  and  so  Cabot  called  it. 
Two  years  subsequently  to  Cabot’s  voyage,  Gaspar 
de  Cortereal,  a Portuguese  adventurer,  hoping  to 
accomplish  what  his  predecessor  and  competitor 
had  failed  to  find — a north-west  passage  to  India 
— set  sail  from  Lisbon,  and  with  two  ships  reached 
the  Labrador  coast,  which  he  named  ‘ ‘ Terra 
Verde.”  He  entered  the  Gulf  of  St.  Lawrence;  but 
of  further  exploration  by  him  we  have  no  authentic 
trace. 

Thus  far  discovery  on  the  North  American  coast 
had  resulted  wholly  from  the  desire  to  discover  a 
north-west  passage  to  India.  Not  only  was  the 
island  which  now  bears  the  name  Newfoundland 
an  actual  terra  nova,  but  the  Labrador  coast,  and 
Acadia  to  the  south  of  it,  were  in  the  same 
category  of  newly  discovered  or  found  lands  ; and 
thus  they  stand  roughly  outlined  on  the  maps  of 
that  period. 

Period  of  Settlement.—  The  first  voyage  to  North 
America  with  a view  to  settlement  is  that  recorded 
by  Mr.  Beamish  Murdoch,  of  Baron  Lery  et  de  St. 
Just,  in  1518.  Six  years  later,  Francis  I.,  of  France, 
aspired  to  enter  the  lists  with  Spain  and  Portugal 
for  the  acquisition  of  territory  and  sovereignty 
in  America.  Under  his  direction,  Giovanni 
Verrazano,  a Florentine,  was  despatched  (January 
17th,  1524)  in  the  ship  Dauphine,  with  fifty 
men,  and  provisions  for  eight  months.  Little 
came  of  Verrazano’s  visit,  save  the  glory  of  the 
occasion.  Similarly  barren  of  practical  result  seems 
to  have  been  the  visit  of  a “ learned  and  wealthy 
English  citizen  of  Bristol,”  Master  Thomas  Thome 
by  name,  who,  favoured  with  the  patronage  of 
King  Henry  VIII.,  fitted  out  two  ships,  and  set 
sail  in  May,  1527.  Entering  the  Straits  of  Belle 
Isle,  and  through  them  reaching  the  Cape  Breton 
and  Acadian  shores,  the  ambition  of  Thome  and 
his  companions,  or  more  likely  their  provisions, 
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failed  them,  and  they  returned  to  Bristol  in  October 
of  the  same  year. 

Thus  fitfully  and  feebly  were  the  attempts  to 
found  settlements  on  the  coast  of  North  America 
carried  on,  until  the  close  of  the  first  quarter  of 
the  sixteenth  century.  England’s  flag  of  discovery 
had  been  thus  far  wholly  in  the  hands  of  foreigners  ; 
and  he  would  have  been  a bold  man  who  would 
then  have  predicted  that  England  would  so  soon 
become  the  first  maritime  nation  in  the  world.  A 
floating  population,  consisting  of  a few  hundred 
hardy,  but  humble,  Norman  and  Breton  fishermen, 
roughly  subsisting  on  their  frail  barques  and  brigs, 
anchored  on  the  open  Newfoundland  banks  for 
seven  months  in  the  year,  scudding  before  a stiff 
nor’-wester,  or  sheltered  between  the  headlands  on 
some  part  of  the  Acadian  coast,  formed  the  only 
appearance  of  what  could  be  called  a settlement  or 
colony.  It  is  not  until  we  come  to  the  French  ex- 
ploration and  occupation,  that  we  reach  what  may 
fairly  and  distinctively  be  called  the  first  period  in 
the  history  of  Canada.  This  period  opened  with 
the  voyage  and  landing  of  Jaques  Cartier,  in 
1534. 

French  Occupation. — During  Cartier’s  first  visit 
little  was  accomplished  in  the  way  of  actual  settle- 
ment. Capture  and  conquest,  or  conversion,  not 
colonisation,  have  ever  marked  the  policy  of  the 
French  in  the  New  World.  Cartier  seems  to  have 
contented  himself  with  anchoring  his  little  fleet  off 
the  ancient  Stadacona,  at  the  confluence  of  the  St. 
Charles  and  St.  Lawrence  rivers,  and  of  afterwards 
navigating  the  river  as  far  as  Hochelaga,  where  he 
made  the  acquaintance  of  the  Huron-Iroquois 
tribe  of  Indians,  and  of  their  king  or  Agoulianna. 
Cartier’s  next  visit  was  made  in  1541,  in  company 
with  Francis  de  la  Eoche,  Sieur  de  Eoberval,  whom 
the  French  monarch  had  created  Lieutenant- 
General  and  Viceroy  of  his  newly- acquired  posses- 
sions. This  was  intended  as  a colonising  expedition, 
the  first  of  any  magnitude  of  which  we  have  any 
record.  But,  like  that  undertaken  by  Baron  Lery 
in  1518,  and,  indeed,  like  most  French  colonising 
schemes,  it  was  a failure. 

The  first  actual  settlement  by  Europeans  within 
the  territory  of  the  present  Dominion  of  Canada 
was  made  in  1605,  by  De  Monts,  at  Port  Eoyal, 
now  Annapolis,  in  the  province  of  Nova  Scotia. 
This  followed  immediately  on  the  formation  of  the 
“ Company  of  New  France,”  under  patent  from 
Henry  IV.,  for  “ inhabiting  Acadia,  Canada,  and 
other  places  in  New  France.”  Events  now  followed 
more  rapidly.  On  J uly  3, 1608,  Samuel  de  Champlain 
roaehed  the  bold  headland  at  the  confluence  of  the 
St.  Lawrence  and  the  St.  Charles  rivers,  the  spot 
where  his  brave  countryman,  Cartier,  had  wintered 
three-quarters  of  a century  before,  and  founded 
the  City  of  Quebec,  and  where  fifteen  years  later 
he  built  Fort  St.  Louis.  From  this  time  till  1629, 
French  exploration  and  colonisation  in  Canada  was 
carried  on  mainly,  if  not  wholly,  by  the  priests. 
Bands  of  missionaries  penetrated  the  country 
in  all  directions,  zealously  endeavouring  to  con- 
vert the  Indians  to  the  Christian  faith.  From 
Quebec,  as  a starting  point,  the  missionary  lines 
of  the  “ Society  of  Jesus  ” radiated  in  all  directions 
through  every  inhabited  region,  from  the  Lauren- 
tian  Valley  to  the  Hudson’s  Bay  territory,  through 
the  region  of  the  great  lakes,  and  down  the  valley 
of  the  Mississipi.  Scantily  equipped,  with  a 


breviary  round  the  neck  and  a crucifix  in  hand, 
the  fearless  priest  set  forth,  the  pioneer  of 
commerce,  and  the  avant-courier  of  civihsation. 
Christianity  and  commerce  went  hand  in  hand 
through  Canada  in  1630 — 1670,  just  as  they  go  in 
Central  Africa  to-day,  the  merchant  by  the  side  of 
the  missionary.  Conspicuous  among  them  were 
M.  J oliet  and  Peres  Hennepin,  Marquette,  Allouez 
and  Dablon.  Lasalle,  setting  forth  from  Fort 
Frontenac,  had  pursued  his  way  to  the  southern 
extremity  of  Lake  Michigan,  the  site  of  Fort 
Dearborn  and  of  Chicago  in  later  days,  which  he 
reached  October  18,  1678.  Four  years  later,  th& 
same  intrepid  adventurer  took  possession  of  the- 
Mississipi  Valley  in  the  name  of  the  French  King, 
and  claimed  it  as  part  of  New  France. 

In  1670,  Charles  II.  granted  to  Prince  Eupert 
and  his  company  of  adventurers,  since  known  as^ 
the  Hudson’s  Bay  Company,  rights  and  privileges, 
which  have  worked  a mighty  revolution  in  the 
future  of  the  whole  North-West. 

Consolidation  of  British  Power. — Although  the 
actual  and  sovereign  dominion  of  France  in 
Canada  ceased  with  the  famous  passage  of  arms 
on  the  heights  of  Abraham  in  1759,  followed  by 
the  defeat  of  Montcalm,  and  the  capitulation  of 
Montreal  in  1760,  French  influence  continued  to 
be  felt  in  various  ways.  After  the  capture  of 
Quebec,  the  country  was  placed  under  military- 
rule.  The  French  Canadians  were  guaranteed  the 
free  exercise  of  their  religion,  and  their  clergy 
continued  to  enjoy  their  accustomed  rights  and 
privileges.  “ La  Nation  Canadienne,”  though  dead 
politically,  was  yet  socially  and  ecclesiastically  as 
vigorous  and  active  as  ever.  The  definitive  treaty 
between  England,  France,  and  Spain,  though  it 
left  England  constitutionally  stronger,  was  really- 
only  a prelude  to  further  disturbance.  Terri- 
torially, all  that  was  left  of  “La  Nouvelle  France,”" 
were  the  little  rock-bound  and  fog-capped  islands 
of  St.  Pierre  and  Miquelon — a somewhat  insignifi- 
cant outcome  from  so  ambitious  a design  as  the 
conquest,  conversion,  and  colonisation  of  half  a. 
continent.  In  1775,  the  Quebec  Act  was  passed, 
and  in  the  fatal  concessions  to  the  French  Canadians 
contained  in  this  Act  is  to  be  found  the  origin 
of  that  anti-British  feeling  which,  engendered  by 
the  powers  so  conferred,  has  been  perpetuated,  in 
some  degree,  to  this  day.  The  French  criminal 
law  was,  however,  superseded  by  the  English 
criminal  law. 

During  the  years  1784-85,  the  maritime  provinces 
of  Nova  Scotia  and  New  Brunswick  were  organised 
under  special  constitutional  charters,  the  first  Legis-^ 
lature  of  New  Brunswick  meeting  at  St.  Ann’s, 
now  Fredericton,  during  the  latter  year.  The 
year  (1791)  was  marked  by  the  passage  of  the 
Constitutional  Act,  under  which  representative 
government  was  secured  to  the  people.  The 
slow,  but  steady  development  of  the  principle  of 
responsible  government  in  Canada  under  Lords 
Sydenham,  Metcalfe,  Elgin,  Monck,  and  Lisgar, 
and  the  unswerving  devotedness  of  Lord  Dufferui 
to  these  principles,  serve  to  make  this  one  of  the 
most  interesting  epochs  of  Canadian  history.  But 
we  must  pass  on  yet  more  rapidly  to  the  close  of 
the  historical  portion  of  my  paper. 

We  now  come  to  the  period  of  confederation. 
On  October  10,  1864,  the  Government  delegates 
met  the  delegates  of  Nova  Scotia,  New  Brunswick, 
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and  Prince  Edward  Island,  at  Quebec,  to  consider 
a general  scheme  of  confederation.  This  was 
known  as  the  “Quebec  Scheme.”  It  was  the 
beginning  of  the  end — the  definitive  first  step  to 
the  British  North  America  Act,  the  Act  of  Union, 
the  final  Act  and  law,  under  and  by  virtue  of 
which  the  Dominion  of  Canada  exists  to-day. 
Confederation  was  the  necessary  outcome  and 
result  of  the  partial  and  unjust  basis  of  representa- 
tion which  had  so  long  existed  in  the  country. 
Notwithstanding  its  intrinsic  excellence,  its  advan- 
tages were  not  immediately  recognised.  One  by 
one  the  links  in  the  lengthening  chain  of  federal 
union  were  welded  together.  First,  Nova  Scotia, 
then  New  Brunswick,  and  finally  Prince  Edward 
Island  joined  hands.  These  several  events  ex- 
tended over  a period  of  nearly  three  years  more. 
It  was  not  until  July  1,  1867,  that  her  Majesty’s 
proclamation  declaring  the  Dominion  of  Canada 
an  accomplished  constitutional  fact  was  legally 
recognised.  “ Dominion  Day  ” is  now  kept  as  a 
commemoration  holiday  throughout  the  country. 

In  1870,  the  aegis  of  the  Dominion  Government 
was  wisely  extended  over  the  vast  extent  of  coun- 
try situate  between  the  western  boundary  of 
Ontario  and  the  Eocky  Mountains,  then  known  as 
Eupert’s  Land,  and  since  as  Manitoba,  the  district 
of  Keewatin  and  North-West  Territories.  In  1871, 
British  Columbia  joined  the  Confederation,  and 
in  1873,  Prince  Edward  Island  was  added  to  the 
list.  Newfoundland,  and  its  dependency,  Labra- 
dor, of  all  the  Imperial  possessions  on  the  vast 
North  American  Continent,  now  alone  remains  a 
Crown  colony. 

Since  Confederation, — The  British  North  America 
Act,  as  just  stated,  came  into  operation  on  July  1, 
1867.  From  that  date  Canada  entered  upon  the 
last  and — viewed  prospectively — most  important 
era  of  its  history. 

Lord  Monck  in  opening  the  first  Dominion  Par- 
liament at  Ottawa,  November  8,  of  that  year,  gave 
utterance  to  the  following  memorable  words  : — “ I 
congratulate  you  on  the  legislative  sanction  which 
has  been  given  by  the  Imperial  Parliament  to  the 
Act  of  Union,  under  the  provisions  of  which  we 
are  now  assembled,  and  which  has  laid  the  founda- 
tion of  a new  nationality  that  I trust  and  believe 
will,  ere  long,  extend  its  bounds  from  the  Atlantic 
to  the  Pacific  Ocean.”  The  Province  of  Manitoba 
was  admitted  into  the  Dominion  May  12,  1870, 
and  the  Act  creating  the  District  of  Keewatin 
came  into  force  shortly  after. 

II. — Geographical. 

The  Dominion  of  Canada  as  now  constituted — 
first  by  the  Federal  Union  of  1840,  then  by  the 
Confederation  Act  of  1867,  and  subsequently  by 
its  extension  of  1870-71  and  1873 — embraces 
seven  principal  territorial  divisions  or  provinces, 
each  having  a Government  and  Parliament  of  its 
own.  It  also  includes  the  North-West  Territories, 
Keewatin  District,  and  the  islands  of  the  Arctic 
Ocean  and  Hudson’s  Bay,  which  are  politically,  as 
well  as  geographically,  annexed  to  them.  It 
extends  east  and  west,  from  the  51st  to  the 
141st  meridian,  and  occupies  a superficial  area 
equal  to  one- fifteenth  of  the  land  surface  of  the 
world,  rather  more  than  the  United  States,  and  I 
rather  less  than  the  whole  of  Europe.  In  the  ! 
order  of  population  they  rank  as  follows  : — i 


Area  and  Population  of  the  Dominion  op  Canada. 


Province. 

Square  Miles. 

Population  in 
1871. 

Ontario  

109,480 

1,620,851 

Quebec  

193,355 

1,191,516 

New  Brunswick  

27,322 

285,594 

Nova  Scotia  

21,731 

387,800 

Prince  Edward  Island  

2,133 

94,021 

Manitoba  

120,000 

12,228 

British  Columbia,  including 
Vancouver  and  other  Islands 

j-  390,344 

10,583 

North-West  Territory  

1,898,000 

d\  - 

Keewatin  District  

309,077 

Islands  in  the  Arctic  Ocean 

311,700 

Islands  in  Hudson’s  Bay  

23,400 

gj  - 

3,406,542 

3,602,596 

The  population,  according-  to  the  Census  returns  (1881),  already- 
made,  but  not  otficially  announced,  is  estimated  at  4g  rmllions. 


It  is  with  the  comparatively  narrow  strip  of 
settled  country  bordering  on  the  Atlantic  coast, 
extending  through  the  St.  Lawrence  and  Saskat- 
chewan valleys  on  and  near  the  proposed  route  of 
the  Canadian  Pacific  Eailway  to  the  Eocky 
Mouiitains  and  Pacific  Ocean — the  fertile  or  food-- 
producing  belt — that  I propose  to  deal  in  this 
paper. 

As  illustrating  the  composite  character  of  the 
Canadian  people,  the  following  table,  showing  the 
nationalities  of  the  four  old  provinces,  according 
to  the  census  enumeration  of  1871,  is  of  interest : — 


1 Ontario. 
1 

Quebec. 

New 

Brunswick. 

Nova 

Scotia. 

African 

13,4.35 

148 

1,701 

6,212 

Dutch  

19,992 

798 

6,004 

2,868 

Enghsh 

439,429 

69,822 

83,.598 

113,520 

French  

75,383 

929,817 

44,907 

32,833 

German 

158,608 

7,963 

4,478 

31,942 

Greek...  

7 

7 

1 

24 

Half-breed  

2 

— 

— 

— 

Hindoo  

8 

— 

— 

3 

Indian  

12,978 

6,988 

1,403 

1,666 

Irish  

559,442 

123,478 

100,643 

62,851 

Itilian  

304 

539 

40 

152 

Jewish  

48 

74 

3 

— 

Russian,  Polish  

.392 

186 

1 

28 

Scandinavian  

086 

454 

200 

283 

Scotch  

328,889 

49,458 

40,858 

130,741 

Spanish,  Portuguese... 

213 

142 

223 

251 

Swiss  

950 

173 

64 

1,775 

Welsh  

5,282 

283 

1,096 

1,112 

Various  other  origins.. 

295 

32 

1 

13 

Not  given 

4,508 

1,154 

373 

1,526 

Totals 

1,620,851 

1,191,516 

285,594 

387,800 

The  Indians  belonging  to  36  tribes,  number  a 
little  over  100,000.  They  form  the  relict  of  the 
four  once  numerous  and  powerful  families  or  races 
of — 1.  The  Esquimaux  or  Muok ; 2.  The  Dene- 
Dindge  ; 3.  The  Algonquin  ; 4.  Huron-Iroquois. 
They  are  scattered  all  over  the  North-West  Terri- 
tories and  British  Columbia,  and  constitute  a large 
proportion  of  what  may  be  called  the  ‘ ‘ landed 
gentry  and  freeholders  of  this  vast  and  promising 
region.” 

In  the  composition  of  her  exisiting  population, 
Canada  is  then  still  peculiarly  favoured.  Com- 
mencing as  a French  colony,  Quebec  has  over  a 
million  of  the  descendants  of  the  foremost  nation 
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of  the  Latin  race — a people  distinguished,  like 
their  ancestors,  for  industry  and  thrift,  combined 
with  a natural  courtesy  and  honhommie  which  en- 
dear them  to  all.  It’  the  French  Canadian  is  not, 
perhaps,  quite  on  a par  with  his  Anglo-Saxon 
brother  in  enterprise,  he  is  certainly  more  than 
his  equal  in  those  amenities  which  beautify  life, 
and  cast  a charm  over  even  the  hardships  of  the 
backwoods  ; while  in  devotion  to  his  country,  and 
loyalty  to  the  sovereign  under  whom  his  condi- 
tion has  risen  from  serfdom  to  freedom,  none  can 
excel  him. 

Fopulation. — The  population  of  Old  Canada 
(Quebec  and  Ontario),  exclusive  of  Indians,  in 
1774,  was  166,256.  In  1806,  the  population  of 
British  North  America,  which  included  Newfound- 
land, had  only  reached  476,000.  Since  that  time, 
more  particularly  since  confederation,  the  growth 
of  population  has  been  very  rapid.  During  the 
latter  period  the  figures  show  a relatively  greater 
increase  than  do  the  United  States.  Thus : — 


1806  .... 

Inhabitants. 

Increase. 

1825  .. .. 

.1831  .... 

1851  .... 

1861  .... 

M f\  AAA 

'1871  .. .. 

....  70,000  ,, 

1881  .... 

If  the  present  rate  of  increase,  which  is  shown 
to  be  equal  to  1*25  per  cent.,  or  12*5  per  1,000 
during  the  last  ten  years,  is  maintained  during 
the  next  two  decades,  and  it  is  more  likely 
to  advance  than  otherwise,  the  population,  at  the 
close  of  the  present  century,  will  reach,  in  round 
numbers,  ten  millions.  According  to  the  census  of 
1871,  more  than  four-fifths  of  the  population  are 
native-born. 

This  rapid  growth  in  population  is  largely  owing 
to  the  uninterrupted  influx  of  British  immigration. 
Between  1850  and  1878,  a period  of  twenty-eight 
years,  684,542  strangers  settled  in  Canada,  an 
average  of  rather  more  than  25,000  per  annum. 


Year.  Settled  in  Canada. 

1851  .... 

25,515 

1852  

20,943 

1853  .... 

32,295 

1854  .... 

38,800 

1855  .... 

23,000 

1856  .... 

24,816 

1857  .... 

33,663 

1858  .... 

12,340 

1859  .... 

6,300 

I860  .... 

7,827 

1861  .... 

12,486 

1862  .... 

28,798 

1863  .... 

26,118 

1864  .... 

21,738 

1865  .... 

19,413 

I860  .... 

10,081 

Year.  Settled  in  Canada. 

1867  ....  14,666 

1868  ....  12,765 

1869  ....  18,630 

1870  ....  24,706 

1871  ....  27,773 

1872  ....  36,578 

1873  ....  50,050 

1874  ....  39,373 

1875  ....  27,382 

1876  25,633 

1877  ....  27,076 

1878  ....  29,807 

1879  ....  30,717 

1880  ....  35,425 


Total..  750,864 


The  forthcoming  census  returns  will  furnish  us 
with  such  vital  statistics  as  will  enable  us  to  esti- 
mate the  precise  rate  of  natural  increase  in  the 
population  of  Canada,  and  these  I hope  shortly  to 
communicate  for  a future  number  of  the  Society’s 
Journal.  It  is  slightly  lower  than  the  English 
^to,  and  not  more  than  half  that  of  Australia  and 
New  Zealand.  It  will  be  found,  on  close  investiga- 
tion, to  be  not  far  from  1*10  per  cent.,  or  12  per 
1 ,000.  The  settlement  of  the  back  country,  rapid 


as  that  has  been,  has  not  thus  far  kept  pace  with 
the  flow  of  population  to  the  cities  and  towns. 

The  following  list  embraces  the  chief  cities,  with 
their  population : — 


Montreal 

1871 

1881 

(Estimated.) 

117,225 

....  160,000 

Quebec 

59,699 

....  75,000 

Toronto 

58,092 

....  80,000 

Halifax,  Nova  Scotia 

29,582 

. . . . — 

St.  John,  New  Brunswick.. 

28,805 

— 

Hamilton 

27,716 

. . . . — 

Ottawa  (Capital) 

21,545 

. . . . — 

London 

15,826 

. . . . — 

Kingston  

12,407 

. . . . — 

Winnipeg 

3,000 

7,570 

....  12,000 

Three  Rivers  

. . . . — 

Charlotte  Town,  Prince 
Edward’s  Island 

7,500 

Fredericton  

6,006 

. . . . — 

Victoria 

4,540 

3,746 

. . . . — 

St.  Hyacinthe 

.. ..  — 

It  is  shown  by  the  Board  of  Trade  returns 
that,  since  1815,  no  less  than  7,000,000  have 
emigrated  from  these  shores,  of  whom  only 

2.550.000  have  gone  to  the  Colonies,  while 

4.400.000  have  for  ever  abandoned  their  alle- 
giance and  become  citizens  of  a foreign  country. 
I tbink  (with  Sir  Alexander  Galt)  that  this  is  a most 
deplorable  fact,  and  becomes  the  worse  if  we 
regard  them  in  the  light  of  helpers  of  their  former 
fellow-subjects  at  home. 

The  chief  factor  in  this  continued  exodus  from 
our  shores  is  to  be  found  in  the  over-population  of 
the  United  Kingdom,  and  in  the  absolute  necessity 
of  providing  againt  the  evils — ever  increasing,  and 
daily  becoming  more  threatening — which  are  trace- 
able to  this  cause.  Emigration,  continuous,  progres- 
sive, and  systematic,  is  the  only  certain  remedy, 
and  forms,  at  the  same  time,  the  only  boon  Canada 
asks  from  the  mother  country. 

We  have,  since  1815,  a total  removal  of  popula- 
tion from  the  British  Islands  to  other  countries  of 
the  enormous  number  of  seven  millions,  distributed 
very  nearly  in  the  following  manner  : — 


United  States 4,400,000 

British  North  America 1,350,000 

Australia  1,000,000 

Elsewhere  50,000 


7,000,000 

The  striking  and  significant  fact  unfolded  by 
these  figures  is,  that  up  to  1841,  and,  indeed,  until 
1848,  the  movement  of  British  population  to 
British  North  America  was  actually  in  excess  of 
that  to  the  United  States.  After  1841,  two  causes 
operated  to  turn  the  flow  of  emigration  more 
largely  to  the  United  States;  the  first  was  the 
condition  of  Ireland  up  to  and  succeeding  the 
famine,  the  other  was  the  passage  of  the  Home- 
stead Law  and  the  contemporaneous  opening  up  of 
the  vast  prairie  States  of  the  Union,  which  began 
to  attract  general  notice  after  1840. 

The  latter  causes  were,  I think,  much  the  more 
important,  and  to  them  I believe  the  United 
States  are  indebted  for  the  rapid  strides  they  have 
made  in  population  and  wealth,  and  the  great 
attraction  they  have  offered  to  the  emigrating 
classes,  not  only  of  the  United  Kingdom,  but  also 
of  Germany  and  of  Scandinavia. 
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Reproduction. — I have  already  stated  the  emi- 
gration to  have  reached  seven  millions,  of  which  at 
least  four  millions  have  left  the  United  Kingdom 
since  1852.  It  will  probably  interest  you  to  know 
that,  notwithstanding  this  immense  overflow,  the 
reproductive  powers  of  our  population  have  more 
than  supplied  the  gap.  In  1853,  the  population  of 
Great  Britain  and  Ireland  was  27,542,588  ; in  1879, 
34,156,113,  showing  an  increase  of  6,613,525. 

Considering  this  enormous  increase  of  the  resi- 
dent population,  coincidently  with  an  emigration 
of  4,000,000  since  1852,  it  will  scarcely,  I think,  be 
disputed  that  no  more  important  question  can 
permanenly  occupy  attention  here,  than  the  best 
mode  of  systematising  and  directing  the  outflow  of 
the  people.  Had  these  four  millions  remained  at 
home,  it  is  probable  that  the  position  of  affairs  here 
would  have  been  much  more  critical,  and  might 
have  been  even  seriously  dangerous.  As  an  illus- 
tration of  this,  I will  refer  to  the  state  of  Ireland, 
as  connected  with  emigration. 

From  1861  to  1870  it  averaged  81,858  \ 

1871  ,,  1875  ,,  65,893  [ 

1876  ,,  1879  „ 29,898  ) 

It  does  not  appear  an  unwarranted  deduction  to 
assume  that  the  comparative  cessation  of  emi- 
gration, noticeable  during  the  four  years  1876-79, 
has  intensified  the  evils  in  that  country,  which 
evidence  clearly  shows,  on  the  west  coast  at  least, 
to  be  traceable  to  over-crowding.  When  we 
plainly  see  that  congestion  of  population  has  fol- 
lowed upon  a decline  or  partial  stoppage  of 
emigration,  it  appears  to  me  that  the  simplest  and 
most  speedy  cure  will  in  many  districts  be  found 
in  the  systematic  encouragement  of  voluntary 
emigration.  I use  the  term  ‘ ‘ voluntary  ” advisedly ; 
it  is  the  only  principle  upon  which  any  Govern- 
ment could  act.  If  experience  in  the  treatment  of 
this  great  subject  has  taught  us  anything,  it  has 
taught  us  that  the  courses  of  emigration  cannot  be 
regulated  by  political  considerations ; and  that 
colonisation  is,  after  all,  not  so  much  a matter 
of  State  policy  and  Imperial  legislation  as  of 
natural  law  and  rightful  selection.  Mr.  Parnell 
proposes  to  make  the  occupants  of  the  Irish  soil 
its  owners,  and  Mr.  Bright  proposes  the  purchase 
of  a million  acres  of  waste  land  in  Ireland,  its 
improvement  and  drainage,  and  the  division  of  it 
amongst  40,000  families,  on  farms  of  twenty-five 
acres  a piece,  a work  which  he  said  w’ould  be  cheap 
at  £10,000,000.  Our  contention  is  that  it  would 
be  very  much  cheaper  and  easier,  and  therefore 
wiser,  to  spend  this  money,  if  money  is  to  be  spent, 
in  encouraging  emigration  to  a land  where  owner- 
ship in  the  soil  is  easy  and  its  returns  sure.  Partner- 
ship in  emigration,  which  most  fitly  formed  the 
subject  of  Mr.  McCullagh  Torrens’s,  M.P.,  recent 
address  before  the  Eoyal  Colonial  Institute,  in  order 
to  recommend  itself  to  the  intelligence  and  con- 
science of  the  nation,  must  work  equally  for  the 
benefit  of  the  United  Kingdom,  the  Colonies,  and 
the  emigrant — a fact  which  has  been  too  little 
borne  in  mind  in  recent  discussions  on  the  emigra- 
tion question. 

But  there  is  still  another  light  in  which  this 
engrossing  and  all  important  theme  of  migration 
must  be  viewed.  It  is  that  of  trade  relations  be- 
tween the  mother  country  and  the  nearest  of  her 
colonies.  It  will  be  seen  by  the  Board  of  Trade 


returns  that,  on  an  average  of  the  last  three  years, 
notwithstanding  the  recovery  of  prosperity  was 
more  early,  every  person,  and,  therefore,  every 
emigrant  in  the  United  States,  has  consumed  only 
8s.  4d.  worth  of  British  manufactures,  while  in 
Canada  he  has  consumed  32s.  worth  ; it  is,  there- 
fore, in  the  interest  of  British  labour  at  home,  in 
the  proportion  of  32  to  8,  that  emigration  should 
go  to  Canada  rather  than  to  the  United  States. 

I will  now,  with  the  aid  of  the  map,  do  my  best 
to  pourtray  to  you  some  idea  of  the  magnitude 
and  value  of  the  trust  that  has  been  assumed  by 
our  trans- Atlantic  fellow  subjects  in  undertaking 
the  colonisation  and  government  of  the  northern 
half  of  the  great  North  American  continent.  Here 
you  have  presented  a domain  nearly  as  large  as 
all  Europe,  stretching  from  the  Atlantic  to  the 
Pacific  Ocean,  its  southern  boundary  resting  in  the 
latitude  of  the  South  of  France,  and  its  northern 
line  is  washed  by  the  waters  of  the  Arctic  Ocean. 
Possessed  of  the  finest  forests  in  the  world,  most 
prolific  and  profitable  fisheries,  watered  by  the 
most  extensive  system  of  fresh- water  lakes  and 
rivers,  enriched  with  well-nigh  every  known 
variety  of  mineral,  including  abundant  supplies  of 
coal  and  iron,  and  now  proved  beyond  any  question 
to  contain  the  largest  area  of  fertile  prairie  and 
bread- stuff  producing  soil  in  the  world — destined, 
at  no  very  distant  day,  to  become  the  granary  of 
Great  Britain,  and  the  happy  home  of  millions  of 
our  countrymen  and  women. 

The  Dominion  of  Canada  is  naturally  divided 
into  three  great  divisions — the  Atlantic,  or  Eastern ; 
the  Central,  or  Prairie  ; and  the  Pacific,  or 
Western. 

The  Atlantic  division  is  that  which  comprehends 
the  older  settled  provinces  of  Nova  Scotia,  Prince 
Edward  Island,  New  Brunswick,  Quebec,  and 
Ontario.  It  contains  almost  the  entire  present 
population  of  the  Dominion — about  four  millions, 
and  is  the  only  part  of  the  British  possessions 
in  North  America  to  which  emigration  has  been 
hitherto  directed.  It  may  be  described  as  tbe 
woodland,  or  forest  section  of  Canada,  and  stretches 
from  the  Atlantic  to  the  head  waters  of  the  great 
Eiver  St.  Lawrence,  west  of  Lake  Superior. 

The  Central,  or  prairie  division,  containing  the 
new  province  of  Manitoba,  and  the  adjoining 
north-west  territories,  extends  from  the  densely 
wooded  Atlantic  region  to  the  Eocky  Mountains. 
Commencing  with  the  valley  of  the  Eed  Eiver, 
the  prairie  extends  westward  over  a gently 
undulating  country,  clothed  with  the  most 
luxuriant  grasses  and  beautiful  flora,  for  a distance 
of  a thousand  miles  to  the  base  of  the  Eocky 
Mountains,  varying  in  width  of  from  four  hundred 
to  six  hundred  miles.  This  magnificent  district, 
watered  and  rendered  accessible  in  its  eastern 
section  by  the  great  Winnipeg  and  Manitoba 
lakes,  is  in  its  central  and  western  portion  traversed 
by  the  mighty  Eiver  Saskatchewan,  with  fifteen 
hundred  miles  of  steamboat  navigation,  and  ferti- 
lised by  many  beautiful  tributaries  issuing  from 
the  recesses  of  the  mountains.  With  some  com- 
paratively insignificant  exceptions,  the  prairie 
division  of  the  Dominion  contains  probably  the 
largest  continuous  tract  of  country  in  the  world 
adapted  to  the  growth  of  wheat  and  other  cereals, 
and  peculiarly  fitted  also  for  cattle-raising,  espe- 
cially on  the  western  plateau,  where  cool  and 
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abundant  water  is  combined  with  an  exception- 
ally moderate  climate.  Settlement  in  this  section 
is  now  exceedingly  active,  and  likely  to  be  con- 
tinuous. During  ten  months  of  1880  (January  to 
October') , the  total  immigration  returns  were 
17,981.  ' 

The  Pacific  section,  known  as  British  Columbia, 
comprehends  the  volcanic  region  west  of  the  Rocky 
Mountains  to  the  Pacific  Ocean,  with  the  magni- 
ficent archipelago  of  islands  of  which  Vancouver 
and  Queen  Charlotte’s  groups  are  the  most  con- 
spicuous. Possessing  a climate  much  more  tempe- 
rate than  that  of  Canada  proper,  British  Columbia 
has  an  immense  extent  of  land  fitted  for  agriculture, 
while  the  mountain  ranges  which  traverse  the 
country  are  replete  with  minerals  of  every  variety, 
and  are,  it  is  thought  by  some,  quite  as  rich  as  the 
similar  districts  of  California  and  New  Mexico. 
Gold  to  the  value  of  eight  millions  sterling  has 
already  been  extracted  from  the  gravel -washing 
alone,  without  the  introduction  of  machinery. 
Vancouver’s  Island  has,  so  far  as  known,  exclusive 
monopoly  of  the  coal  supply  of  the  entire  Pacific 
coast,  from  Behring’s  Straits  to  Cape  Horn ; her 
coal-fields  are  inexhaustible  in  extent,  and  excel- 
lent in  quality,  and,  in  the  future,  must  make  this 
island  the  emporium  of  the  China  and  Indian  trade, 
while  its  importance  in  connection  with  the  naval 
supremacy  of  England  in  the  Pacific  Ocean  can 
scarcely  be  exaggerated. 

Fhysical  Geography  .—The  coasts  of  the  Dominion 
are  everywhere  extensively  indented.  The  most 
remarkable  of  these  indentations  form  the  exten- 
sive inland  seas  known  as  Hudson’s  Bay,  the  Gulf 
of  St.  Lawrence,  and  the  Gulf  of  Georgia.  The 
Hudson’s  Bay,  the  Mediterranean  Sea  of  Canada, 
merits  a separate  paper,  and  will,  I trust,  ere  long, 
find  a delineator  worthy  of  its  growingimportance. 
It  is  thus  described  by  Dr.  Bell,  who  has  spent  five 
years  in  exploring  its  waters  and  shores : — 

“ Instead  of  being,  as  is  usually  supposed,  a part  of 
the  Arctic  regions,  its  nearest  shore  is  more  southerly 
than  London,  and  its  farthest  still  remains  within  the 
north  temperate  zone.  On  the  north-east  coast  there 
is  little  snow  in  winter,  and  little  rain  in  summer.  The 
tributaries  of  the  bay  are  the  Nelson,  which  discharges 
the  waters  of  Lake  Winnipeg ; the  Winnipeg,  about  the 
size  of  the  Ottawa  ; the  Saskatchewan,  900  miles  long, 
pouring  in  from  the  west ; and  the  Red  River,  coming 
500  miles  from  the  south.  All  the  central  part  of  North 
America,  from  Labrador  to  the  Rocky  Mountains, 
drains  into  Hudson  Bay.  The  largest  tributary  is  the 
Nelson,  about  four  times  the  size  of  the  Ottawa,  at  the 
capital ; then  comes  the  Churchill,  the  Big  River,  and 
the  Albany.  On  the  west  side  of  the  bay,  the  southerly 
winds  are  the  coldest  that  blow  in  the  winter,  and  there 
is  less  snow  and  less  intense  cold  in  the  vicinity  of  York 
Factory  and  Fort  Churchill  than  in  more  southerly 
regions.  During  winter,  the  temperature  improves  as 
one  goes  from  Minnesota  northward  through  Manitoba, 
and  dovTi  the  valleys  to  Hudson  Bay,  and  bathing  is 
found  agreeable  in  July,  Aiigust,  and  September.  On 
the  southern  and  western  shore,  unlimited  supplies  of 
red  and  white  pine,  spruce,  white  birch,  balsam,  poplar, 
aspen,  and  tamarac  are  found.” 

Owing  to  her  remarkable  physical  configuration 
and  extensive  watershed,  Canada  possesses  the 
lai'gest  lake  and  river  system  in  the  world.  The 
volume  and  surface  area  of  her  lakes  and  rivers  are 
equally  remarkable.  The  hydrographical  basin  of 
the  St.  Lawrence,  with  the  great  lakes  Superior, 


Huron,  Michigan,  St.  Clair,  Erie,  and  Ontario, 
alone  occupy  330,000  square  miles.  They  form  the 
largest  and  purest  continuous  system  of  fresh  water 
in  the  world,  and  impart  to  the  Dominion  a per- 
fectly unique  hydrographical  character. 

The  lake  system  of  Ontario  and  the  central  or 
prairie  region  embraces,  among  many  smaller 
bodies  of  water.  Great  Slave,  Great  Bear,  and 
Athabasca  Lakes,  Winnipeg,  Manitoba,  Winni- 
pegoosis,  and  Lake  of  the  Woods,  Simcoe,  Nepigon, 
and  Nipissing. 

Next  to  the  St.  Lawrence,  the  most  important 
rivers  of  the  Dominion  are  the  Saskatchewan, 
Mackenzie,  Peace,  Nelson,  Athabasca,  Assineboine, 
Albany,  Churchill,  and  Winnipeg,  all  fiowing  in 
the  vast  North-West  territory ; the  Columbia, 
Fraser,  and  Thompson  in  British  Columbia ; the 
Ottawa,  which  forms  the  boundary  between 
Ontario  and  Quebec  provinces,  and  its  chief 
tributaries  the  Gatineau,  Madawaska,  Keepawa, 
and  Matawan  ; the  Saguenay,  Richelieu,  St. 
Maurice,  and  Chaudiere,  in  Quebec;  the  St.  John, 
Miramichi,  Restigouche,  and  Petitcodiac,  in  New 
Brunswick ; the  Shubenacadie,  St.  Mary’s,  La 
Have,  Avon,  and  Annapolis,  in  Nova  Scotia ; and 
the  York  and  Hillsborough  rivers  in  Prince 
Edward  Island.  Only  the  better  knewn  of  these 
rivers  have  been  navigated  to  any  considerable 
extent  with  steam  craft. 

Thus  Canada  possesses  a continuous  waterway 
from  the  Atlantic  to  the  head  of  Lake  Superior, 
and  thence,  with  a few  unimportant  portages,  or 
“ carrys,”  on  to  Vancouver’s  Island,  a natural  high- 
way of  trade  and  travel,  unequalled  for  extent  and 
grandeur  in  the  world,  and  the  best,  because  the 
cheapest  and  healthiest  emigrant  route  across  the 
American  continent. 

“Climate,”  says  Professor  Ansted,  in  his 
admirable  compendium  of  “Physical  Geography,” 
“ is  a very  complex  matter,  and  one  dependent  on 
a great  variety  of  conditions.”  These  to  some 
extent  affect  and  depend  on  each  other,  but  all 
may  ultimately  be  traced  to  certain  general  causes 
connected  with  physical  geography.  The  meteoro- 
logical service  of  Canada  forms  a branch  of  the 
General  Department  of  Marine  and  Fisheries,  and 
is  most  admirably  superintended.  The  Central 
Office  and  Magnetic  Observatory  are  at  Toronto, 
and  thence  daily  weather  warnings  are  sent  to  more 
than  600  places  throughout  the  Dominion,  so  that 
all  speculation  on  that  delightfully  exciting  sub- 
ject of  ordinary  English  table-talk  is  spared  the 
Canadians,  and  the  time  turned  to  more  profitable 
account.  It  is  a matter  for  regret  that  the  British 
mind,  though  certainly  less  abused  than  formerly 
in  regard  to  the  climate  of  Canada,  is  still  greatly 
and  unjustly  prejudiced  in  regard  to  it.  It  is 
among  the  very  healthiest  climates  in  the  world, 
as  is  proved  by  the  bills  of  mortality.  It  greatly 
influences  the  formation  of  the  robust  constitution, 
and  sturdy  determined  character  for  which  the 
Canadians  are  conspicuous.  Climate,  and  the 
difficulties  attendant  on  overcoming  the  forces  of 
the  wilderness,  naturally  impart  great  energy  and 
courage  to  such  a population,  and  bring  about 
those  wonderful  residts  of  successful  progress 
which  excite  the  envy  and  admiration  of  the 
world. 

Resources  and  Products. — Agriculture  forms  the 
chief  and  abiding  interest  and  industry  of  the 
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Dominion.  That  farming  pays  in  Canada  is  suffi- 
ciently proved  by  the  fact  that  more  persons  are 
engaged  in  it  than  in  any  other  branch  of  industry. 
In  fact,  nearly  one-half  of  the  whole  population, 
nt  the  last  census,  were  then  engaged  in  agri- 
culture ; and  this  proportion  has,  I think,  been  fairly 
I sustained  during  the  past  ten  years.  By  way  of 
illustrating  the  rapidly  progressive  character  of 
^ the  Canadian  farming  industry,  it  is  sufficient  to 
-quote  the  yield  and  export  of  the  staple  crops  at 
three  periods  during  the  past  half  century.  In 
1820,  the  average  export  of  wheat  did  not  exceed 
1,000,000  bushels.  In  1850,  it  had  increased  to 
I 430,000,000,  and,  in  1880,  the  grain  and  green  crops 
I amounted  to  125,000,000. 

During  the  last  20  years  the  wheat  production 
I has  been  greatly  stimulated,  and  Canada  now  pro- 
duces 40,000,000  bushels,  and  a total  of  170,000,000 
bushels  of  all  crops,  or  about  42f  bushels  per 
inhabitant.  When  the  wheat  fields  of  the  new 
isorth-W^estare  fairly  under  cultivation,  say  before 
the  close  of  the  present  century,  Canada  will  have 
n.  wheat  surplus  for  export  of  100,000,000  bushels — 
sufficient  to  supply  the  deficit  in  the  present  wheat 
consumption  of  the  United  Kingdom. 

Pastoral  farming,  which  includes  stock-raising 
I and  dairy  farming — next  to  agriculture — is  the 
most  important  industry  of  Canada,  both  soil  and 
climate  being  favourable  for  its  prosecution. 
O-rasses,  it  is  well  known,  thrive  best  in  the  region 
•of  summer  rains  and  moderate  summer  tempera- 
tures, e.y.,  in  the  middle  and  higher  parts  of  the 
temperate  zone.  The  high  quahty  of  Canadian 
•dairy  produce  is  now  everywhere  acknowledged. 
Ontario  and  the  eastern  townships  of  Quebec  offer, 
perhaps,  the  best  openings  for  those  wishing  to 
•engage  in  this  branch  of  business.  Manitoba  and 
the  North- West  Territories  will,  however,  offer 
increased  advantages  as  soon  as  railway  communi- 
cation is  established  through  them.  The  quality 
of  the  wool,  mutton,  and  beef  raised  on  the  grasses 
•of  the  North-West  prairies  is  even  finer  than  that 
produced  in  the  eastern  provinces  and  townships. 
Oheese  and  butter,  to  the  value  of  8,500,000  dollars, 
are  annually  exported.  The  production  of  the 
former  article  advanced  from  20,000,000  lbs.  in 
1874,  to  40,000,000  in  1878.  Beetroot  is  now  pro- 
duced in  Ontario,  and  a company  has  just  been 
formed  for  its  further  growth  and  manufacture 
into  sugar.  By  recent  Act  of  the  Dominion  Parlia- 
ment this  branch  of  industry  is  exempt  from  tax 
for  eight  years.  The  foot-and-mouth  disease,  and 
cattle  epidemics  generally,  are  unknown  through- 
out the  Dominion. 

Canada,  having  an  extremely  diversified  geo- 
logical formation,  is  rich  in  minerals.  In  the 
Laurentian  (or  St.  Lawrence)  region,  the  mineral 
•deposits  are  especially  extensive. 

Though  every  way  subordinate  to  her  fertile 
fields,  her  grand  forests,  and  prolific  fisheries,  as  a 
source  of  wealth,  her  mineral  deposits  must,  as 
J capital  and  labour  make  their  influence  felt  in  the 
! country,  attract  increased  attention  and  develop- 
ment. 

, No  single  province  except,  perhaps.  Prince 
Edward  Island,  is  without  mineral  deposits.  Nova 
Scotia  and  British  Columbia  are  rich  in  coal  and 
gold, the  total  yield  of  coal  in  these  provinces  for 
1880  being  upwards  of  900,000  tons.  The  follow- 
ing ores  have  been  worked  : — Gold,  silver,  copper. 


lead  (galena),  iron  (magnetic),  hematite  (chromic 
and  titanic),  coal  (lignite  and  albertite),  apatite 
(phosphate  of  lime),  graphite,  mica,  barytes, 
asbestos,  slate,  gypsum,  petroleum,  rock  salt, 
antimony,  iron  pyrites,  and  manganese.  The  total 
exports  for  1879  amounted  to  4,000,000  dollars,  or 
to  rather  more  than  three-fourths  of  a million 
sterling. 

These  minerals  are  not  confined  to  any  one 
province,  but  are  found  deposited  in  one  form  or 
another,  and  in  greater  of  lesser  quantities,  in 
every  part  of  the  country,  from  the  Atlantic  to  the 
Pacific.  We  can  only  mention  a few  of  the  more 
valuable  mining  districts  and  their  chief  produc- 
tions. 

Gold  has  been  found  and  successfully  worked, 
though  in  a small  way,  in  British  Columbia,  Nova 
Scotia,  Quebec,  and  in  the  Marmora  and  Medoc 
districts  of  Ontario.  The  method  thus  far  pursued 
has  been  that  known  as  “ quartz  ” mining.  The 
average  earnings  of  miners  at  the  present  time  is 
estimated  at  700  dols.  a year. 

Silver  is  known  to  exist  in  several  sections  of  the 
Dominion.  By  far  the  richest  deposits  thus  far 
found  have  been  on  the  north  shores  of  Lake 
Superior,  south  of  the  Thunder  Bay  section  of  the 
proposed  Canadian  Pacific  railway.  Silver  Islet 
has  been  pronounced  one  of  the  most  extensive  and 
valuable  silver  mining  properties  on  the  Continent. 
Thus  far  silver  mining  has  been  the  merest  surface 
scratching. 

Veins  of  argentiferous  are  found  in  almost 

every  section  of  Quebec  south  of  the  St.  Lawrence. 

Iron  and  Coal. — Iron  exists  everywhere  through- 
out the  Laurentian  ranges.  Nova  Scotia  takes 
precedence  of  all  the  other  provinces  in  the  extent 
and  value  of  her  coal  and  iron  mines.  There  are 
some  twenty  mines  in  operation  on  the  mainland 
and  the  island  of  Cape  Breton,  and  they  yield,  on 
an  average,  one  million  tons  annually.  New 
Brunswick  ranks  next.  Ontario,  Madoc,  and 
Quebec  exhibit  an  annually  increasing  out-put  of 
iron,  but  the  difficulty  of  obtaining  coal  for  smelt- 
ing purposes,  and  the  substitution,  as  far  as  prac- 
ticable, of  charcoal,  is  found  to  operate  unfavourably 
to  its  extension  in  that  direction.  The  coal  mines 
of  Vancouver  (British  Columbia),  give  employ- 
ment to  a large  amount  of  capital  and  labour. 
Anthracite  coal  of  fair  quality  is  found  on  Queen 
Charlotte’s  Island.  The  “lignite”  formations  at 
“Roche  Perce,”  in  the  Souris  Elver  Valley,  in  the 
vicinity  of  the  49th  parallel,  are  now  under  survey 
by  Professor  Selwyn,  whose  report  may  shortly  be 
expected. 

Oil. — Petroleum,  or  coal  oil,  abounds  in  South- 
West  Ontario,  being  largely  distributed  over  the 
western  peninsula. 

Copper. — Canadian  copper  is  noted  for  its  purity. 
Mines  have  been  opened  along  the  shores  of  Lakes 
Huron  and  Superior.  The  “ &uce”  mines  of  Lake 
Huron  are  said  to  yield  copper  ore  to  the  value  of 
£50,000  annually. 

Salt  wells  and  springs  are  abundant  in  New 
Brunswick. 

Peat  abounds  in  Quebec,  in  the  island  of  Anti- 
costi, and  in  come  parts  of  Ontario. 

British  North  America  contains  the  most  exten- 
sive and  most  valuable  forests  of  timber  in  the 
known  world.  Fully  one-half  its  entire  surface  is 
still  covered  with  timber.  The  value  of  the  timber 
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annually  shipped  may  be  roundly  stated  at 
20,000,000  dols.  Only  the  square  timber  is  ex- 
ported ; the  logs  are  manufactured  into  lumber  at 
home.  Forest  conservancy  and  tree  culture  are,  I 
am  glad  to  be  able  to  report,  at  last  receiving 
deserved  attention.  The  average  Canadian  farmer, 
like  his  compeer  of  the  Republic,  has  hitherto  dis- 
played little  taste  in  the  management  of  his  farm. 
He  was  wont  to  regard  every  tree  as  his  enemy, 
and  to  ruthlessly  hew  and  hack  down  every  shrub 
and  tree  within  reach  of  his  stalwart  arm.  If  he 
settled  in  the  bush,  the  first  thing  he  did  was  to 
clear  a space  round  his  house,  and  then  he  and  his 
grandchildren  went  on  clearing  and  clearing, 
until  at  last  his  home  stood  alone.  In  certain 
parts  of  the  United  States  the  law  wisely  offers  a 
premium  for  trees  grown,  and  the  result  is  that 
barren  wastes  have  become  living  forests,  and 
ghastly  homesteads  have  been  surrounded  by 
stately  evergreens.  Canadians  must  do  the  same, 
if  they  would  maintain  the  hold  which  they  have 
so  long  enjoyed  in  the  lumber  markets  and  ship- 
building yards  of  the  world. 

Fisheries  rank  third  in  importance  among  the 
sources  of  natural  productions  in  Canada. 

‘ ‘ From  Lake  Ontario  down  to  the  straits  of 
Belle  Isle,  a distance  of  nearly  2,000  miles, 
there  is  hardly  a mile  of  coast  line,”  says 
Rowan,  in  his  charming  book,  ‘ ‘ The  Sportsman 
in  Canada,”  “without  a river  or  stream  which 
affords  fair  angling.”  The  sea-coast  fisheries 
of  Nova  Scotia,  New  Brunswick,  and  British 
Columbia  produce  a handsome  revenue  to  the 
country,  and  are  capable  of  almost  limitless  exten- 
sion. Compared  with  last  year  their  produce  is 
valued  at  about  half  a million  more.  The  follow- 
ing tables,  extending  over  a series  of  years,  estab- 
lish the  fact  that  this  improvement  is  not  casual  or 
spasmodic,  but  gradual  and  permanent.  The 
value  of  the  fish  product  for  1879  was  13,529,255 
dollars,  of  which  one-half  was  exported.  This 
was  an  increase  of  313,576  dollars  over  the  yield 
of  1878  ; for  1877  it  was  12,029,957  dollars ; for 
1876,  11,147,590  dollars.  The  production  in  each 
province  of  the  Dominion  was  as  foUows  : — 


1876. 

1877. 

1878. 

1879. 

Novia  Scotia  

New  Brunswick 

Quebec 

Dols. 

6,029,050 

1,953,388 

2,097,667 

494,967 

437,229 

30,590 

104,697 

Dols. 

5,527,858 

2,133,237 

2,560,147 

763,036 

438,223 

24,023 

583,432 

Dols. 

6,131,600 

2,305,791 

2,664,055 

348,122 

Dols. 

5,752,936 

2,554,722 

2,820,396 

1,402,301 

367,133 

r.  E.  Island  (840,344) 
Ontario 

Manitoba ... 

British  Columbia  

The  values  of  the  different  principal  fisheries  or 


products  for  1877,  were  : — 

Dols. 

Codfish 3,661,199 

Herrings  1,522,091 

Mackerel  1,667,815 

Haddock  475,723 

Salmon 855,687 

Lobsters  1,213,085 

Fish  oils : cod,  seal,  whale,  por- 
poise, dogfish,  &c 524,627 


The  number  of  fishe^  licenses  issued  in  1880 
was  4,334,  and  it  is  estimated  that  fully  250,000 
people,  or  one- sixteenth  of  the  entire  population, 
support  themselves  on  this  industry. 


III. — Public  Works. 

The  public  works  of  Canada  are  on  a scale  com- 
mensurate with  her  own  grand  proportions.  It 
may  in  truth  be  said  that  they  compare  favour- 
ably with  those  of  any  other  country  in  the  world. 
Their  valuation,  at  the  close  of  1880,  was  420,000,000 
dols.,  equivalent  roimdly  to  £80,000,000,  a sum 
more  than  twice  greater  than  the  Dominion  debt. 
Of  these  works  we  can  only  now  refer  to  the  rail- 
ways and  canals,  believing  them  to  be  the  most 
important.  The  former,  which  already  number 
forty-six  main,  or  trunk,  and  branch  lines,  are 
rapidly  increasing,  both  in  number  and  value. 
Among  the  best  known  are  the  Grand  Trunk, 
Great  Western,  Inter- Colonial,  Canada  Southern, 
Prince  Edward  Island,  Northern  and  Canada 
Central  roads.  The  last-named  railway,  in  con- 
junction with  the  extension  of  the  present  Ontario 
railway  system  northward,  from  Gravenhurst  to 
Calender  station,  will  form  a most  important  link 
in  the  through  line,  which  will  ultimately  extend 
from  Halifax  and  Quebec  to  Vancouver  Island. 
Trains  are  now  running  westward  of  Deux  Rivieres, 
and  it  is  announced  that  the  entire  line  to  South- 
East  Bay  (Lake  Nipissing)  will  be  completed 
by  December  next.  The  mileage  of  the  entire 
railway  system  in  operation  and  under  construc- 
tion at  the  close  of  1880  was  7,906,  a very  satis- 
factory exhibit  for  a population  of  less  than  four 
and  a-half  millions.  Of  the  character  of  many  of 
these  lines  it  is  needless  here  to  speak,  except  to 
say  that  as  regards  both  construction  and  equip- 
ment they  compare  most  favourably  with  the  best 
and  most  popular  of  the  United  States  roads. 

The  Canadian  Pacific  Railway — the  Bill  incor- 
porating, which  has  just  passed  the  Dominion 
Parliament — is  now  in  the  hands  of  a strong  syndi- 
cate of  English  and  Canadian  capitalists,  and  it  is 
confidently  believed  that  this  great  undertaking — 
the  most  extensive,  and  judged  by  possible  results, 
the  most  important  public  work  yet  undertaken  on 
colonial  soil — will  be  pushed  with  the  enterprise 
and  vigour  so  characteiistic  of  our  Transantlantie 
brethren.  Its  length,  when  completed,  will  be 
2,600  miles.  Of  this,  as  most  of  you  are  aware, 
264  miles,  or  10  per  cent.,  are  now  under  trajBfic, 
600  more,  on  the  Superior  and  central  sections,  are 
promised  before  December  next,  and  we  have  the 
assurance  of  those  who  have  the  best  right  to  an 
expression  of  opinion  on  the  subject,  that  before  the 
close  of  1885,  communication  by  water  and  rail  be^ 
tween  this  dear  mother-1  and  of  ours  and  the  remotest 
verge  of  the  “Big  Farm,”  which  future  genera- 
tions of  her  sons  and  daughters  are  to  people  and 
make  productive,  will  be  complete  and  in  working 
order.  The  track  on  certain  sections  of  the  line  in 
the  prairie  country,  has  been  laid  at  the  low  figure 
of  13,500  dollars,  or  less  than  £3,000  per  mile.  To 
practical  engineers  among  us  this  fact  will  serve  to 
illustrate  the  favourable  conditions  under  which 
the  whole  line  between  Lake  Superior  and  the 
Rocky  Mountains  will  be  constructed.  The  precise 
terms  of  the  agreement  between  the  Dominion 
Government  and  the  Canadian  Pacific  Rail  way  Com- 
pany have  not  yet  been  ojfficially  announced,  nor 
would  this  be  the  [place  to  discuss  them  if  they 
were.  Enough,  however,  is  known  to  satisfy  even 
the  least  hopeful  among  us  that  this  magnificent 
enterprise  wxLl,  ere  long,  be  among  the  accomplished 
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facts  of  this  marvellous  nineteenth  century, 
and  that  both  Government  and  company  are 
to  be  congratulated  on  the  bargain  they  have 
each,  by  favouring  circumstances,  been  able 
to  make.  What  is  so  unmistakably  for  the 
general  good  of  the  whole  nation  cannot,  in  the 
long  run,  result  in  pecuniary  loss  to  anybody. 
Nor  need  the  absurd  fears  which  have  begun 
to  be  felt  in  home  quarters  in  regard  to  the  creation 
of  a gigantic  railway  and  land  monopoly  be 
longer  entertained.  The  Dominion  Government, 
it  should  be  bome  in  mind,  possess  an  interest  in 
the  lands  of  the  North-West,  far  exceeding  that 
granted  to  the  railway  company  created  by  them. 
They  have  between  100  and  150  millions  of  acres 
to  dispose  of  over  and  above  the  grant  of  25 
millions  for  the  construction  of  the  railway. 
This  valuable  measure  will  tend  to  check  any 
usurpation  of  power  or  improper  discrimination 
of  privilege  at  the  hands  of  railway  companies 
or  land  speculators.  Moreover,  the  company 
is  bound  by  the  toll  clause  of  the  Railway 
Clauses  Consolidation  Act,  cl.  9,  sec.  17, 
which  enacts  that  “No  tolls  shall  be  levied 
or  taken  until  approved  of  by  the  Governor 
in  Council,  nor  until  after  two  weekly  publica- 
tions in  the  Canada  Gazette  of  the  bye-law  esta- 
bhshing  such  tolls,  and  of  the  Order  in  Council 
approving  thereof.”  It  may  be  remarked  in  this 
connection,  on  the  authority  of  the  Dominion 
Finance  Minister’s  last  report,  that  the  railway 
system  of  the  country  was  never  before  in  so  pros- 
perous a condition. 

Canals.  — The  canals  of  the  Dominion  cost 
£7,500,000,  or  about  one-tenth  the  amount  in- 
vested in  railways.  They  need  not  be  more  par- 
ticularly described  in  this  paper.  They  form  the 
links,  so  to  speak,  in  the  ever- lengthening  chain  of 
trans-Continental  commerce,  and  those  wishing  to 
know  more  about  them  will  find  the  whole  subject 
exhaustively  treated  in  the  comprehensive  “ Hand- 
I book  of  Canada,”  just  announced  for  publication 
by  Messrs.  Silver  and  Co.,  of  Cornhill,  the  proof- 
sheets  of  which  have  been  courteously  furnished 
I me,  and  largely  availed  of  in  the  preparation  of 
this  paper. 

A uniform  enlargement  of  the  whole  canal  system 

I is  now  in  progress,  which  will  enable  vessels  of 
1,500  tons  to  pass  from  Lakes  Superior,  Michigan, 
and  Huron,  through  Lake  Erie  to  Montreal  and 

I the  open  sea.  When  completed,  the  canals  of 
Canada  will  practically  extend  ocean  navigation  to 
the  head  of  Lake  Superior,  and  thus  put  our  kinsmen 
and  neighbours  in  a position  to  compete  success- 
fully with  the  Americans  in  the  vast  and  all  but 
limitless  trade  of  the  west  and  north  west.  As  is 
pretty  well  known  among  freighters,  shippers,  and 
business  men  generally,  the  real  competition 
between  rail  and  water  lines,  e.g.,  between  the 
American  and  Canadian  systems,  commences  at  the 
lower  end  of  Lake  Erie. 

The  telegraph  and  lighthouse  systems  of  the 
Dominion  fitly  supplement  the  other  branches  of 
the  Public  Works  Department  first  referred  to.  A 
year  or  two  ago  the  Canadian  Government  became 
alive  to  the  great  importance  of  a telegraphic 
system  connecting  the  islands,  lighthouses,  and 
ports  of  the  Gulf  of  the  St.  Lawrence  together,  for 
the  better  protection  of  the  fisheries,  and  the 
salvage  of  shipwrecked  vessels.  Not  only  has  this 


most  humane  and  prudent  scheme  been  carried  out, 
but  a telegraph  line  from  Red  River  across  the 
“ Fertile  Belt”  to  the  Rocky  Mountains,  and  thence 
to  Vancouver,  has  been  completed,  while  a Bill  has 
been  granted  for  its  extension  thence  by  submarine 
cable  to  Japan,  China,  and  our  Indian  possessions. 

All  the  most  important  colonies  and  dependencies 
of  Great  Britain  will,  by  means  of  this  line,  be 
placed  in  direct  and  continuous  communication 
with  the  parent  Government,  without  passing 
through  any  foreign  hands  whatever.  The  total 
cost  of  the  cable  is  estimated  at  four  millions  of 
dollars,  or  about  £S00,000,  which  sum  includes  the^ 
completion  of  the  Dominion  land  lines. 

Defence. — The  defence  of  Canada  is,  since  con- 
federation, wholly  in  the  hands  of  her  own  sons. 
The  law  requires  that  every  able-bodied  man  may 
be  enrolled  in  her  defence.  The  active  militia  force 
numbers  40,000,  and  the  reserve  force  600,000  men. 
Reporting  upon  Canada’s  system  and  means  of 
defence,  Lieut. -Col.  Strange,  commanding  Quebec 
citadel,  says  : — “ Owing  to  the  peculiar  configura- 
tion of  the  southern  boundary — on  which  side  alone- 
it  is  open  to  attack — few  vulnerable  points  exist. 
The  Intercolonial  and  Grand  Trunk  systems,  sup- 
plemented by  the  Dominion  Railroad  system,, 
generally  enable  the  troops  and  militia  to  act  upon 
what  are  practically  interior  lines.” 

The  trade  of  the  Dominion  has  made  itself  felt 
only  within  the  last  fifty  years.  The  first  steamer 
navigated  the  St.  Lawrence  waters  as  early  as 
1809,  but  commerce  advanced  wdth  slow  and 
measured  step  for  more  than  twenty  years  after 
that  date.  Since  1829  trade  has  multiplied  fifteen- 
fold, a rate  of  increase  fourfold  greater  than  that 
of  its  population. 

For  the  first  time  in  the  history  of  the  Dominion, 
says  a recent  writer,  we  find  an  excess  of  exports 
over  imports  to  the  amount  of  nearly  a million  and 
a half  dollars.  Our  trade  with  Great  Britain,  in 
1880,  was  about  £16,000,000  sterling,  an  increase 
of  more  than  two  millions  and  a half  sterling  over 
1879.  Our  trade  with  the  States  decreased  by  over 
a million  and  a half  sterling.  Our  trade  with  the 
West  Indies  and  South  America  amounted  to- 
about  £1,500,000,  an  increase  over  1879  of  £400,000 
sterling.  Trade  with  China  and  Japan  show's  an 
increase  of  £405,000.  The  export  of  manufactures, 
increased  by  nearly  £1,000, 000  sterling.  Inl879-80 
the  inward  and  outward  tonnage  amounted  to 

6.786.000  tons  against  6,088,558  tons  the  previous 
year,  an  increase  of  700,000  tons.  Upwards  of 

113.000  of  her  hardy  sons  sail  the  broad  ocean  in 
ships,  pulled,  masted,  and  sparred  from  timber 
grown  in  her  own  grand  forests.  To  sum  up  this 
branch  of  our  subject  it  may  be  remarked  that 
Canada,  with  a population  of  four  and  a halt 
millions  carries  on  a trade  equal  in  value  to  that 
of  Great  Britain  at  the  beginning  of  the  century,, 
with  a population  of  nearly  sixteen  millions. 

Canada  is  to-day  the  fourth  maritime  power  in 
the  world.  Her  sails  are  unfurled  in  every  sea, 
and  her  hulls  are  found  in  every  port.  At  the 
close  of  1880,  the  register  of  her  shipping  included 
7,377  vessels,  with  1,311,218  tons.  Of  these,  79T 
are  steam  craft,  having  a capacity  of  158,862 
tons.  The  total  net  value  of  her  shipping  i» 
nearly  eight  millions  sterling.  Perhaps  no  readier 
or  safer  indication  of  the  growth  of  Canadian 
trade  can  be  adduced,  than  that  furnished  by  the 
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experience  of  our  common  carriers,  the  great  ocean 
steamship  lines.  Sixty  years  ago^  the  Messrs. 
Allan  commenced  sailing  ships  from  Glasgow 
to  Canada,  and  28  years  ago  they  built  their 
first  steamship,  a vessel  of  1,500  tons,  for  the 
mail  service  between  Liverpool  and  Canada. 
Now  this  has  expanded  to  a fleet  of  24  ocean 
steamships,  amounting  to  over  70,000  tons,  while 
the  total  tonnage  owned  by  them  amounts  to  very 
■close  on  100,000  tons.  There  are  also  three  other 
regularsteam  lines,  the  “Dominion,”  “Temperley,” 
and  “Beaver,”  besides  occasional  cargo  steamers 
which  ply  between  British  and  Canadian  ports. 
Within  the  present  year,  a new  steam  line, 
nnder  a Government  subsidy,  by  Canada  and 
Brazil,  will  open  the  markets  of  that  vast 
empire  to  the  varied  produce  of  the  Dominion, 
and  it  is  every  way  probable  that  similar  relations 
will  shortly  be  established  with  France  and  the 
■Spanish  West  Indies.  Increased  steam  service  is 
also  asked  between  the  maritime  provinces  and 
England,  for  shipment  of  cattle,  &c.  Now,  a word 
or  two  only  on  a subject  of  great  interest — I may 
say  of  principal  and  interest — the  debt  of  Canada. 

Finance,  Debt,  <&c. — The  entire  debt  of  Canada  on 
30th  June,  1880,  was  199,125,323  dols.,  equal  to 
£40,000,000,  reduced  by  sinking  funds  and  other 
n,ssets  to  156,942,471  dols.,  or  about  £32,000,000, 
equal  to  £9  9s.  4d.  per  head,  against  £46  per  head  in 
New  Zealand,  and  nearly  £21  in  Victoria.  The 
taxation  for  the  present  year.  Sir  Leonard  Tilley 
assures  us,  will  not  exceed  22s.  6d.  per  head,  or  less 
than  half  the  average  taxation  of  the  Australian 
Colonies. 

The  guarantees  by  the  Imperial  Government  on 
■Canadian  account  are  thus  stated  in  the  Finance 
Account  for  1879-80,  March  31 : — 

For  construction  of  railway  from  Bevire  du 

Loup  Q.  P to  Truro,  Nova  Scotia  £3,000,000 

Purchase  of  Rupert’s  Land 300,000 

Canadian  Pacific  Railway  and  Improvement 

of  Canals  3,000,000 

By  way  of  security  for  these  guarantees, 
amounting  to  six  millions  three  hundred 
thousand  pounds  sterling,  there  is  a sink- 
ing fund  against  the  first  guarantee  of  . . 358,600 

Against  the  second 39,800 

Against  the  third 86,400 


484,800 

6,300,000 

£5,815,200 

There  would,  therefore,  appear  to  be  a balance  of 
rather  more  than  five  and  three-quarter  millions 
■sterling,  the  payment  of  which,  by  Canada,  has 
been  guaranteed  by  the  Imperial  Exchequer.  The 
interest  on  this  sum  is  promptly  paid  by  the 
Dominion,  and  Mr.  Gladstone  has,  himself,  publicly 
stated  in  the  House  of  Commons,  that  not  only 
has  the  pledge  of  the  Dominion  Government  never 
been  violated,  but  that  her  credit  is  to-day  stronger 
than  ever. 

The  national  policy,  according  to  Sir  Leonard 
Tilley’s  last  budget  report,  is,  on  the  whole,  worthy 
of  the  confidence  of  its  founders.  He  at  least 
entertains  no  doubt  as  to  the  revenue  creating 
power  of  the  present  tariff,  or  of  its  ability  to  meet 
all  the  requirements  of  the  country. 

The  deposits  in  the  Dominion  Post-offices  and 


Savings’ -banks  afford  a sufficiently  good  test  of 
the  general  prosperity  of  the  people.  They 
amounted  in  1878  to  nearly  nine  millions  of  dollars ; 
in  1879  to  nearly  fen  millions,  and  in  1880  to 
11,688,356  dollars.  On  the  31st  of  January  of  the 
present  year  they  were  14,730,594  doUars,  show- 
ing an  increase  of  5,732,481  dollars — more  than  a 
million  sterling — in  the  peoples’  savings.  This 
added  to  bank  deposits  of  twelve  millions,  makes  a 
total  of  18^  millions  of  increased  deposits  during 
the  past  year. 

With  these  brief  and  somewhat  hurriedly 
delivered  facts  and  figures  respecting  Canada,  my 
paper  must  close.  The  Home  Colony  is  before  you  in 
such  colours  as  a careful  study  of  her  resources  and 
needs  enable  me  to  present.  Her  past  is  full  of 
interest.  Her  future  is  full  of  promise.  There  is 
no  need  to  exaggerate  her  advantages  or  unduly 
enforce  her  claims  upon  the  attention  of  a loyal 
and  home-loving  people.  The  silken  tie  of  sym- 
pathy which,  for  more  than  one  hundred  years, 
has  bound  the  mother  country  to  her  oldest  and 
nearest,  and — may  I not  add — dearest  colony,  will 
shortly  be  strengthened  by  the  iron  bars  of  a com- 
mon material  interest,  thus  linking  this  Britain 
of  ours  with  the  dominion  in  stronger  political, 
social  and  commercial  union,  for  purposes  of  mutual 
support  and  defence.  Though  we  may  not  say 
with  the  poet  what  our  American  cousins  are  never 
weary  of  repeating — 

“ No  pent  up  Utica  contracts  our  powers, 

The  whole,  the  boundless  continent  is  ours”— 

Though  we  may  not,  I repeat,  say  this,  let  us  hope 
and  trust  that  the  day  is  far  distant,  may,  indeed, 
never  dawn,  when  our  flag  shall  cease  to  float  over 
any  portion  of  our  present  North  American  domain. 
Never  may  we  cease  to  feel  the  emotions  of  patriotism 
and  pride  which  instinctively  rise  in  our  heart  as 
we  recite  the  words  of  our  own  glorious  sailor 
bard  ; — 

“O’er  the  glad  waters  of  the  dark  blue  sea. 

Our  thoughts  as  boundless  and  our  souls  as  free : 

Far  as  the  breeze  can  bear,  the  billows  foam. 

Survey  our  empire  and  behold  our  home.” 


DISCUSSION. 

Mr.  Lionel  Boyle  intended  to  hmit  his  remarks  to  one 
portion  of  the  immense  Dominion  of  Canada,  Manitoba,  | 
described  in  the  poetical  language  of  Lord  Dufferin 
as  “the  keystone  of  the  mighty  arch  of  provinces 
stretching  across  the  entire  continent  from  the  Atlantic 
to  the  Pacific  Ocean.”  It  was  strange  that  the  capa-  | 
bihties  of  so  fertile  a country  should  have  remained  so  j 

httle  known  in  England,  but  it  had  been  much  j 

separated  from  the  rest  of  the  world  by  want  of  rail-  : 

ways,  and,  to  some  extent,  also  by  the  reluctance  of  | 

the  Hudson’s  Bay  Company  to  encourage  general 
emigration  to  one  of  the  best  countries  for  breeding 
furred  animals.  Every  practical  man  who  had  visited 
it,  including  Lord  Dufferin,  had  admitted  that  there 
was  no  finer  or  more  fertile  country  in  the  world.  People 
said  of  it  that  the  winters  were  too  long  and  too  severe, 
but  they  were  not  so  long  or  so  severe  as  those  of  Russia, 
at  all  events,  in  the  latitude  of  St.  Petersburgh,  and  the 
severity  of  her  winters  had  not  prevented  Russia  from 
becoming  a great  nation.  Very  strange  it  was  that  of 
the  7,000,000  emigrants  from  this  country  who  had 
been  referred  to,  so  large  a proportion  should  have 
gone  to  the  United  States,  from  an  idea  that  the 
States  offered  greater  advantages  to  settlers  than  our 
own  colony,  for  that  idea  was  erroneous.  There  should 
be  some  systematic  means  devised  of  inducing  people  to 
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emigrate  to  that  grand  country,  whether  by  G-overnment 
aid  or  private  enterprise.  The  relationship  of  England 
to  her  colonies  should  be  that  of  a mother  to  her  children; 
but,  while  she  had  had  every  opportunity  of  developing 
herself  at  their  expense,  she  had  not  yet  tried  her  hand 
at  helping  them.  The  total  emigration  from  this  coun- 
try during  the  last  49  years  had  been  7,782,209,  of  which 
two-thirds,  or  5,226,000,  had  gone  to  the  IJnited  States, 
while  British  America  and  Australia  had  only  received 
a little  over  1,000,000  each.  Surely  it  was  time  that  was 
changed.  A time  might  arrive  when  it  would  be  desir- 
able tha  j the  wheat  we  required  should  come  from  our  own 
colony,  instead  of  from  the  United  States,  though  war 
■with  the  latter  was  not  probable  at  present,  and  that 
wheat  supply  could  be  furnished  by  Manitoba.  Much 
might  be  done  to  promote  emigration  to  our  own  colony, 
instead  of  to  the  United  States,  by  the  reading  and 
publication  of  such  papers  as  they  had  just  heard. 

General  Lowry,  C.B.,  agreed  with  the  reader  of  the 
paper  upon  the  urgent  necessity  of  information  being 
more  widely  diffused  amongst  all  ranks  of  people  at 
home,  with  regard  to  the  value  and  importance,  as 
emigrating  fields,  of  our  own  vast  and  fertile  territories 
abroad.  Instead,  however,  of  recuperating  and  recruit- 
ing ourselves  by  transplanting  our  people  to  our  own 
colonies,  we  were  absolutely  exhausting  ourselves, 
by  letting  them,  from  lack  of  proper  information  and 
arrangements,  and  it  might  be,  in  certain  cases,  of 
some  measure  of  help  from  Government,  drift  away  to 
another,  though  kindred,  nation.  While  it  would  be 
not  less  unwise  than  unfair  to  attempt  to  coerce  emigra- 
tion in  any  way,  or  to  narrow  it  into  any  one  channel, 
he  considered  our  policy  so  far  had  been  fatally  neglect- 
ful of  our  true  interests  as  a nation,  and  by  no  means  as 
beneficial  to  those  who  left  us  as  it  might  have  been. 
Such  a paper  as  they  had  heard  should  be  the  means  of 
calling  greater  attention  from  the  public  and  from  the 
Legislature  to  the  vast  and  pressing  importance  of  the 
colonies.  They  were,  he  believed,  God’s  best  gift  to  us 
as  a nation,  and  needed  a large,  a wise,  and  more  gene- 
rous treatment.  He  could  not  but  feel  that,  to  a great 
extent,  on  our  use  of  them  now,  in  the  crisis  of  their 
young  manhood,  would  depend  the  continuity  of  their 
love  of  the  old  home  and  flag,  and  our  own  true 
greatness  as  a nation.  Mr.  IlaU  had  touched  briefly,  but 
well,  on  another  most  pressing  and  important  subject— 
that  of  colonial  defence,  of  strengthening  all  essential 
parts  for  the  safety  of  the  whole  expanse  of  British 
North  America,  and  might  he  not  add  of  the  empire  of 
the  Crown  of  England  throughout  all  her  dominions. 
He  very  rightly,  and  specially  called  attention  to 
Vancouver’s  Island,  and  the  Pacific  Coast.  That 
island  was  indeed  most  valuable,  not  only  from  its 
coal  deposits,  and  their  feeding  powers  for  the  naval 
and  mercantile  marine,  but  from  its  position  on  the 
highway  to  Japan,  China,  and  India.  Mr.  HaU  had 
done  well  to  touch  upon  Imperial  defence.  It  was  to 
be  hoped  that  the  Royal  Commission  now  engaged  on 
this  point  would  meet  it  in  its  entirety,  and  that  fuller 
scope  would  be  given  them  to  do  so.  Having  com- 
manded a regiment  for  many  years  in  and  throughout 
almost  all  parts  of  British  North  America,  he  could 
fuUy  verify  all  the  reader  of  the  paper  had  said  as  to 
the  material  composing  the  defensive  force  of  that 
country,  for  no  finer  men,  or  hearts  more  loyal  to  the 
Crown  of  England  than  in  the  soldiery  of  Canada  could 
be  found  anywhere. 

Mr.  James  Edgcome  pointed  out  that  there  seemed  to 
be  a general  agreement  among  those  present  as  to  the 
desirability  of  the  confederation  of  the  mother  country 
with  our  colonies,  but  some  practical  means  of  initiating 
and  carrying  out  this  policy  had  not  been  alluded  to  in 
the  preceding  remarks.  That  policy  could  only  be  carried 
out  on  the  basis  of  mutual  interest  between  the  home 
country  and  our  Colonial  Empire.  It  was  absolutely 
impossible,  in  the  present  comditions  of  trade  with 


America,  and  the  physical  disabilities  under  which  the 
Dominion  still  labours,  for  us  to  expect  to  receive  the 
whole  of  our  American  food  supply  at  all  seasons,  or 
even,  perhaps,  at  any  season  of  the  year,  from  Canada 
in  preference  to  the  United  States.  Canada  shoxild  be 
treated  by  us  as  a part  of  our  own  country.  The  British 
farmer  might  be  brought  some  day  to  regard  migration 
from  the  mother  country  to  a colony  in  the  same  Light 
as  he  would  regard  migration  from  Cornwall  to 
Northumberland,  and  when  once  that  idea  was  ac- 
cepted, emigrants  would  not  be  so  easily  tempted 
to  foreign  lands.  One  danger  before  us  was,  that  the 
more  valuable  Canada  becomes  (and  she  was  becom- 
ing more  valuable  every  decade)  the  more  likely  were  we 
to  lose  her.  There  was  a strong  feeling  now  existing 
in  the  United  States  in  favour  of  the  fiscal  absorption  of 
Canada.  This  was  well  illustrated  by  a recent  article  in 
the  Chicago  Tribune,  referring  to  the  policy  of  Mr. 
Blaine,  and  advocating  the  present  time  as  a good 
opportunity  for  “ including  the  whole  continent  north 
of  Mexico  under  one  system  of  commercial  regulation, 
whereby  one  and  the  same  tariff  law,  the  same  scale  of 
duties  and  imports,  the  same  Custom-house  rules  shall 
prevail  everywhere,  alike  in  the  United  States  and  in 
the  Dominion  provinces.”  That  was  a material  danger 
ahead,  involving  the  probability  of  a wall  of  hostile 
tariffs  against  us  right  along  the  North  American  sea- 
board. The  panacea  for  this  danger,  in  his  view,  was 
to  aim  at  a Customs  union  between  every  portion  of  the 
British  Empire,  as  against  those  parts  of  the  world  that 
would  not  join  us  in  full  and  fair  commerce. 

Mr.  Pfoundes  said  the  valuable  paper  read  that  even- 
ing would,  through  the  medium  of  the  columns  of  the 
Society’s  Journal,  extend  far  beyond  those  who  had  had 
the  pleasure  of  hearing  it  read,  and  it  was  to  be  re- 
gretted that  lectures,  conveying  similar  information, 
were  not  delivered  throughout  the  provinces  and  in 
Ireland  for  the  benefit  of  intending  emigrants.  With 
regard  to  the  history  of  those  earlier  explorers  of  North 
America,  the  Cabots,  he  would  point  out  that  there 
existed  quite  a literature  concerning  them,  which  was  not 
open  to  the  ordinary  reader.  It  was  erroneously  sup- 
posed that  they  were  Italian^,  but,  in  fact,  they  had 
been  traders  of  Bristol  for  a generation  or  two.  Cabot’s 
maps,  charts,  and  papers  were  entrusted  to  a person  who 
had  apparently  betrayed  his  trust,  for  on  the  death  of 
the  great  navigator,  it  was  found  they  had  disappeared. 
Remembering  the  rivalry  that  existed  between  the 
Spaniards  and  Portuguese  at  that  period,  it  might 
easily  be  imagined  how  those  documents  came  to  be 
suppressed  by  people  whose  interest  it  was  to  do 
away  with  them.  From  searches  in  the  libraries, 
however,  he  had  satisfied  himself  that,  however 
scanty  the  information  on  the  subject  might  be, 
some  was  to  be  obtained.  Having  lived  for  a long 
period,  as  boy  and  man,  in  the  colonies,  he  had  taken 
interest  in  many  emigration  schemes  brought  forward 
for  the  mutual  benefit  of  the  colonies,  and  of  emi- 
grants especially  from  Ireland.  But  the  right  sort  of 
emigrants  would  never  be  obtained  by  Imperial  schemes. 
Without  venturing  into  the  forbidden  region  of  politics, 
as  a member  of  the  Colonial  Institute,  he  could  say 
that  their  motto  was  “a  united  empire.”  If  that 
motto  were  not  acted  upon,  we  should  lose  the 
colonies,  though  not  from  a want  of  loyalty  in 
the  colonists  themselves.  He  had  been  one  of  the 
midshipmen  appointed  to  the  first  Victorian  war  vessel, 
the  steam- sloop  Victoria,  and  therefore  knew  something 
about  colonial  loyalty.  If  the  Imperial  Government 
could  in  any  way  devote  public  money  to  assist  emigra- 
tion, it  should  be  done  in  a way  that  would  not  injure 
the  self-respect  of  the  people,  but  leave  to  them- 
selves the  choice  where  they  would  go.  Each 

colony  had  at  present  its  own  emigration  agent 
in  England,  trying  to  get  as  many  passengers 
and  much  money  as  possible;  and  what  was 
wanted  was  a national  emigration  agency,  where 
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people  of  all  classes  could  go  and  get  unbiassed, 
unprejudiced  information,  where  each  particular  case 
wovdd  be  taken  into  consideration  as  to  ability,  trade, 
or  physical  strength,  and  each  person  advised  to  go  to 
the  place  most  suitable  for  him. 

Dr.  Mann,  having  alluded  to  the  practical  character 
of  the  paper,  drew  attention  to  the  circumstance  that 
the  Canadians  appeared  to  be  so  generally  able  to  occupy 
themselves  in  agriculture,  a fact  of  great  importance 
in  considering  the  character  of  the  colony.  Then  the 
aboriginal  population  was  100,000,  instead  of  700,000, 
as  in  such  small  territories  as  the  Transvaal,  or  360,000, 
as  in  Natal.  That  was  an  important  fact  for  persons 
seeking  to  live  by  agricultural  labour.  If  once  a good 
system  of  starting  emigrants  in  their  new  sphere  of 
life  could  be  organised,  there  would  be  no  difficulty  in 
filling  our  colonies  with  a large  and  prosperous  popula- 
tion. The  difficulties  of  colonisation  were  enormously 
increased,  by  having  to  deal  with  native  populations 
ready  to  work  for  next  to  nothing.  As  the  facts  stood, 
in  Canada  there  was  a large  territory  of  as  yet  im- 
cultivated  land,  and  no  competition  with  cheap  native 
libour. 

The  Chairman,  in  reference  to  competition  with 
aboriginal  labour,  said  that  at  any  rate  the  Esquimaux 
would  never  be  in  the  way,  and  even  if  they  should,  a 
more  easily  civilised  people  did  not  exist.  He  had  had 
experience  of  them,  and  had  found  they  were  honest, 
and  could  be  trusted  to  respect  the  rights  of  property, 
and  to  do  no  harm  to  anybody.  It  was  a fact  that 
their  women  were  more  clever  than  the  men,  and  were 
always  applied  to  by  travellers  for  information.  Their 
superior  intelligence  was  no  doubt  attributable  to  the 
fact  that,  unlike  other  savage  races,  the  Esquimaux  did 
not  make  their  women  mere  beasts  of  burden,  but  left 
them  simply  to  the  performance  of  their  household 
duties.  The  nearest  Esquimaux  were,  however,  located 
in  a portion  of  the  territory  which  would  not  be  settled 
for  many  years  to  come.  With  regard  to  another 
branch  of  the  aboriginal  population,  the  Indians  of 
the  Saskatchewan  territory,  to  whom  lands  had  been 
granted  by  the  Canadian  Government,  were  already 
beginning  to  cultivate  the  crops,  and  to  breed  cattle. 
The  probable  eventual  separation  of  the  colonies  from 
the  mother  country  had  been  alluded  to  in  the  dis- 
cussion, and  no  doubt  the  separation  would  take  place 
when  the  colonies  found  it  convenient,  but  we  should 
endeavour  to  part  friends  with  them,  and  not 
try  to  coerce  them,  as  we  unhappily  once  tried  to 
coerce  the  United  States.  They  would  then  remain 
our  friends,  and  send  to  us  for  what  they  want  in  prefer- 
ence to  other  countries.  As  to  the  suggested  absorption 
of  Canada  into  the  United  States,  probably  the  Cana- 
dians were  no  more  admirers  than  himself  of  the  change 
of  Government  there  every  four  years,  with  all  its  attend- 
ant political  and  financial  disadvantages.  The  country 
had  proved  to  be  capable  of  raising  a very  hardy  and 
powerful  people.  Several  generations  ago,  a colony  of 
Highlanders  had  gone  out  to  a place  called  Glengarry, 
and  their  descendants  had  become  still  larger,  more 
vigorous,  and  more  powerful  men,  perfectly  impervious 
to  the  cold,  and  he  might  say  more  Scotch  than  ever  in 
their  enthusiastic  maintenance  of  the  national  customs. 
I’erf- onally , speaking  of  climate,  he  had  been  more  tried 
here  in  London  during  the  last  ten  days  by  the  weather 
than  he  had  ever  been  on  an  Arctic  station  in  British 
North  America.  To  fairly  healthy  people,  the  cold  of 
Canada  was  stimulating.  Physically,  the  conditions  of 
the  country  varied,  but,  in  the  great  fertile  belt,  the 
yield  of  crops  was  double  that  in  the  Western  States 
of  America,  for  whereas  in  that  part  of  Canada  the 
usual  crop  per  acre  was  thirty  bushels,  an  average 
crop  in  Minnesota,  Illinois,  and  other  Western  States, 
gave  only  fifteen  bushels  to  the  acre.  In  Lower 
Canada,  the  French  settlers  had  kept  together 
in  families  on  the  same  bits  of  land,  which,  though 


ample  for  one  or  two,  would  not  suffice  for  half- 
a-dozen,  and,  consequently,  a large  part  of  Lower 
Canada  had  suffered  from  over-stocking.  The  Saskat- 
chewan Valley  presented  simply  a succession  of  luxuriant 
grass  and  pasture  lands.  Another  point  to  be  noticed 
was  the  large  ship-building  trade  of  Canada.  Some  iron 
vessels  were  constructed  there,  and  all  their  own  wooden 
ships  were  bmlt  in  the  Canadas,  Nova  Scotia,  or  New 
Brunswick.  It  could  not  be  disputed  that  the  military 
force  there  was  as  fine  a body  of  men  as  existed  in  the 
world,  accustomed  to  do  everything  for  themselves, 
and  they  were  all  naturally  good  shots,  their  himt- 
ing  habits  having  taught  them  to  judge  distances. 
In  conclusion,  he  proposed  a hearty  vote  of  thanks  to 
the  lecturer. 

Mr.  Hall,  in  reply,  said  that  the  subject  of  emi- 
gration formed  the  gist  of  his  paper,  and  he  had  only 
put  Canada  specially  forward  as  the  wealthiest  in  re- 
sources of  our  colonies.  Upon  the  subject  of  the  defence 
of  Canada,  he  was  glad  they  had  had  the  advantage  of 
hearing  General  Lowry,  an  old  and  tried  officer  of  the 
Canadian  forces.  Had  Captain  Colomb  been  able  to  be 
present,  he  would,  no  doubt,  have  given  them  the 
benefit  of  his  knowledge  on  the  subject. 

General  Lowry  explained  that  he  had  left  that 
gentleman  on  a bed  of  sickness,  and  that  he  extremely 
regretted  his  inability  to  attend. 

Mr.  Hall,  in  continuation,  acknowledged  the  cogency 
of  Mr.  Edgeome’s  remarks  on  the  colonisation  question, 
and  on  the  possibility  of  a separation  between  the  colony 
and  the  mother  country.  Both  sides  of  the  great  in- 
ternational boundary  in  North  America  were  peopled  by 
Englishmen,  and,  therefore,  something  like  unanimity 
of  feeling,  if  not  of  political  sentiment,  might  be  looked 
for  among  them.  No  doubt,  a kind  of  Zollverein,  or 
general  customs,  had  been  attempted  in  the  trade  in- 
terest, but  that  in  no  way  showed  antagonism  or  a 
desire  on  the  part  of  the  United  States  to  absorb 
Canada.  It  was,  in  fact,  much  more  likely,  as  had 
been  incidentally  observed,  that  Canada  would  absorb 
the  United  States.  A very  friendly  competition  had 
sprung  up  between  the  two  countries  since  the  abroga- 
tion of  the  Eeciprocity  Treaty,  and  a large  party  in  the 
United  States,  notably  in  Massachusetts,  had  advocated 
its  resumption,  but  the  Canadians,  he  thought,  were  not 
ripe  for  that  yet.  They  were  satisfied  with  their  present 
national  policy,  and  would  probably  remain  so  for 
many  years  to  come.  He  had  heard  something  in 
Montreal  about  annexation  two  years  ago,  but  the  desire 
for  it  did  not  exist  among  any  very  great  portion  of  the 
Canadian  people,  an  overwhelming  majority  of  whom 
were  not  only  intensely  loyal  to  the  British  Crown  and 
flag,  but  immeasurably  opposed  to  anything  like  annexa- 
tion by  the  United  States.  As  to  the  nationality  of  the 
Cabots,  he  was  aware  they  were  not  resident  Italians  ; 
and  he  was  indebted  to  Mr.  Pfoundes  for  his  offer  of 
further  information  on  the  subject.  They  had  certainly 
always  had  the  credit  of  being  among  the  discoverers  of 
this  wonderful  country,  especially  in  the  neighbourhood 
of  he  Nova  Scotia  coast.  On  the  subject  of  emigration 
schemes  for  the  colonies,  Mr.  McCullagh  Torrens  had 
lately  expressed  himself  in  favour  of  a joint  Commission, 
and  in  that  way  probably  the  interests  both  of  the 
mother  country  and  the  colonies  who  were  to  take 
our  surplus  population  would  be  best  consulted.  A joint 
Commission,  to  take^into  consideration  the  whole  sub- 
ject of  colonial  emigration,  was  what  was  wanted  in 
place  of  the  present  system  of  emigration  agents,  each 
advocating  his  own  particular  colony.  Having  specially 
watched  the  course  of  emigration  during  the  last  30 
years,  he  was  afraid  that  in  too  many  instances  we  had 
sent  out  round  posts  to  fill  square  holes,  and  a proper 
scheme  of  emigration  was  urgently  needed.  As  Dr. 
Mann  had  said,  it  was  a great  advantage  to  colonists  in 
Canada  that  the  aboriginal  population,  with  their  cheap 
labour,  numbered  but  100,000  to  4,500,000  British  and 
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Europeans.  They  were,  however,  of  some  use  in  that 
respect,  and  it  was  very  creditable  to  the  Indian 
Bureau  of  the  Ottowa  G-ovemment  that  they  had 
been  able  to  make  such  good  use  of  the  aboriginal 
inhabitants.  Another  extensive  survey  of  the  Hudson’s 
Bay  coast  was  being  now  made,  and  it  would  shortly 
be  known  whether  the  navigation  of  those  waters 
for  five  months’  in  the  year  was  really  practicable.  The 
necessities  of  commerce  were  so  great  that  the  import- 
ance of  raising  bread-stuffs  and  conveying  them  directly 
through  Hudson’s  Straits  to  the  British  markets,  in 
English  bottoms,  without  transshipment,  could  not  be 
over-estimated.  In  conclusion,  he  thanked  the  meeting 
for  their  courtesy  and  attention. 

The  Chairman,  pointed  out  that  it  was  only  now 
that  Canada  had,  by  the  opening  up  of  Hudson’s 
Bay,  made  available  a vast  tract  of  prairie  land 
.which  could  compare  with  that  of  the  United  States, 
and  as  her  climate  was  preferable  to  that  of  the 
States,  it  might  now  be  seen  which  of  the  two 
countries  would  attract  the  most  emigrants  from 
Europe. 

The  meeting  then  adjourned. 


MISCELLANEOUS. 


ART  NEEDLEWORK. 

English  ladies  were  once  so  famous  for  their  pro- 
■ficency  in  art  needlework,  that  a particular  land  of 
work  was  named  opus  anglicanum,  and  the  productions 
of  their  needles  were  eagerly  sought  for  abroad.  In 
course  of  time  they  lost  their  position  of  pre-eminence, 
until,  in  the  eisfhteenth  century,  the  Spectator  censured 
the  young  women  for  neglecting  an  employment  eagerly 
followed  by  their  mothers,  and  in  the  nineteenth  century 
the  art  had  almost  died  out  of  existence. 

In  1872,  some  ladies  of  rank,  with  H.R.H.,  the 
Princess  Christian  of  Schleswig  Holstein,  at  their 
head,  founded  the  School  of  Art  Needlework,  in  Sloane- 
street,  ‘ ‘ for  the  twofold  purpose  of  supplying  suitable 
employment  for  gentlewomen,  and  restoring  orna- 
mental needlework  to  the  high  place  it  once  held  among 
the  decorative  arts.”  The  school  was  removed  to  its 
present  premises  in  Exhibition-road,  in  1875,  when  the 
Queen  was  pleased  to  grant  the  prefix  ‘ ‘ Royal  ’ ’ to  it. 
Lady  Marian  Alford,  the  vice-president,  has  described 
how  the  founders  had  first  to  teach  themselves,  and  how  j 
much  they  learnt  from  the  exhibition  of  the  needlework 
of  all  ages  at  the  South  Kensington  Museum  in  1872. 
She  writes,  “ Some  of  our  diffic^ties  lay  in  the  catholic 
and  universal  nature  of  our  attempts.  We  tried  to 
work  in  Gothic,  Renaissance,  Plateresque,  and  Moorish, 
Elizabethan,  Jacobean,  and  even  Georgian  styles, 
Henri  II.,  Louis  XIV.,  Louis  XV.,  Louis  XVI.,  all 
distinct  and  requiring  each  a life-long  study.  We 
have  worked  in  silk,  velvet,  thread  and  crewels  on  silk, 
satin  and  linen,  and  executed  applique  in  all  the  styles 
that  have  prevailed  since  style  first  began.”  In 
December,  1875,  the  numbers  in  the  school  were  110 
workers  and  20  staff,  making  130  in  all,  and  it  has  con- 
tinued to  prosper.  Work  to  the  value  of  upwards  of 
£2,000  was  sent  to  the  Centennial  Exhibition  of 
Philadelphia  in  1876,  and  a collection  of  embroideries 
was  also  sent  to  the  International  Exhibition  at  Paris 
in  1878.  Agencies  have  also  been  opened  in  several 
large  towns.  Still  further  to  cultivate  an  interest  in 
the  history  of  the  art  among  the  public,  a special 
exhibition  of  ancient  English  and  other  art  needle- 
work made  before  1800,  was  organised  by  the  school, 
and  opened  on  the  28th  of  last  month.  Before  alluding 
to  some  of  the  chief  objects  exhibited,  we  quote  a few 
words  from  Lady  Marian  Alford’ saddre is  (1875)  on  the 


history  of  needlework.  She  writes,  “We  have 
no  fragments  of  classical  embroideries,  but  though 
the  stitches  have  escaped  us,  we  have  the  materials 
employed — the  gold,  silver,  and  wools ; we  know  their 
designs  from  frescoes,  fictile  vases,  &c.  What  strikes 
us  particularly  is,  that  the  forms  are  so  fine,  so  grace- 
ful, so  exquisitely  simple,  never  naturalistic,  and 
mostly  similar  to  those  employed  in  architecture.  I 
said  before  that  we  have  nothing  of  classical  needle- 
work ; our  earliest  European  specimens  come  out  of  the 
shadow  of  the  dark  ages,  and  are  of  the  ninth  and 
tenth  centuries.  They,  are  all  ecclesiastical,  with  one 
or  two  exceptions,  such  as  the  Bayeux  tapestry,  and 
all  ugly.  . . . Undoubtedly,  the  greatest  teachers 

of  embroidery  have  been  the  Persian,  Indian,  and 
Moorish  schools.  These  influenced  the  Italians  in  their 
design  and  colouring  ; and  there  is  another  Oriental 
group,  the  Chinese  and  Japanese,  very  clever  and  in- 
imitable in  their  own  distinct  lines,  but  far  inferior  to 
the  first  named,  in  splendour  of  colour,  power  of  com- 
position and  combination,  and  in  that  simplicity  and 
yet  effectiveness  which  is  sometimes  the  highest  art. 
In  the  exhibition  of  embroidery,  at  the  Kensington 
Museum,  all  these  types  were  well  represented,  and  one 
thing  was  worthy  of  note ; after  a little  study,  you 
found  that  you  could  almost  always  assign  its  place  to 
each  piece  of  work,  and  put  the  right  date  on  it,  as 
surely  did  the  stitch  and  manner  betray  the  period,  as 
surely  as  the  shadow  on  the  dial  marks  the  time  of 
day.” 

Formerly,  the  chief  demand  for  art  needlework 
was  from  the  church,  and  almost  aU  the  specimens 
of  the  twelfth,  thirteenth,  fourteenth,  and  fifteenth 
centuries,  at  the  recent  exhibition,  were  ecclesias- 
tical work.  The  late  Dr.  Rock  wrote  of  ecclesias- 
tical vestments  in  England — “ No  kingdom  in 
Christendom  was  better  fm-nished  with  them,  and 
their  tissues  were  of  the  most  beautiful  and  costly 
that  might  anywhere  be  found  ; ciclatoun,  and 
baudekin,  and  every  other  cloth  of  gold,  either  plain  or 
shot  with  colour,  samit  and  satin,  velvet,  as  soon  as  it 
was  known,  silks  after  all  fashions,  damasked,  rayed, 
watered,  clouded,  or  as  the  term  then  was,  marbled; 
cloth  of  Tarsus,  and  fabrics  from  Saracenic  looms  were 
brought  from  afar,  and  put  to  the  service  of  the  liturgy 
as  they  came  to  hand.”  Some  of  the  finest  specimens 
exhibited  were  lent  by  the  South  Kensington  Museum, 
one  of  these  being  the  famous  Sion  cope,  which  is  dated 
about  the  year  1250.  Besides  several  copes,  there  were 
chasubles,  dalmatics,  maniples,  corporals,  and  altar 
cloths.  Much  elaborate  work  was  at  one  time  lavished 
upon  hearse-cloths  or  funeral  palls  : — 

“ Each  virgin  soon  apply’ d 
Her  ready  skill,  and  wrought  of  golden  thread, 

A costly  net,  which  o’er  a pall  they  spread 
Of  finest  silk.”  * 

Most  of  the  City  companies  had  their  palls,  which 
were  lent  out  for  the  burials  of  their  members  and 
members’  wives.  One  of  these,  belonging  to  the 
Vintners’  Company,  was  exhibited. 

At  the  Reformation,  the  ingenuity  of  the  ladies  was 
diverted  into  entirely  new  channels,  and  embroidery  was 
used  for  a very  large  number  of  varied  objects.  Although 
in  the  work  of  the  previous  centuries  there  was  neces- 
sarily a considerable  variety  of  stitch,  still  the  general 
design  remained  somewhat  similar,  as  the  objects  to  be 
ornamented  continued  the  same,  but  when  the  needle 
was  free  to  work  for  secular  objects,  a considerable 
change  in  treatment  became  perceptible,  and  the  sub- 
jects were  adapted  to  the  objects  treated.  In  the 
reigns  of  Henry  VIII.,  Mary,  and  Elizabeth,  a very 
favourite  covering  for  books  was  embroidered  velvet, 
and  this  taste  was  continued  for  long  after  their  reigns. 
There  was  at  this  Exhibition  a Prayer-book  and  Bible 
in  red  velvet  covers,  embroidered  in  gold  and  silver 

• Hoole’s  translation  of  “ Orlando  Furioso,”  B.  xxii. 
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thread -work  in  relief,  with  the  royal  arms,  rose  and  thistle, 
and  C.E,.  (Charles  I.).  The  nieces  of  Nicholas  Ferrar, 
who  lived  at  the  manor  house  of  Little  Gridding,  Hunting- 
donshire, called  by  the  common  people  the  Protestant 
nunnery,  were  great  proficients  in  the  art  of  needlework, 
and  they  produced  a large  number  of  embroidered  covers 
for  books,  besides  many  other  beautiful  objects.  Some 
years  ago,  three  fine  portraits  in  needlework,  by  these 
80-caUed  mms  of  Little  Gidding,  were  exhibited  at  the 
Ironmongers’ -hall.  One  of  these  was  of  the  Virgin 
Mary,  represented  as  “ Queen  of  Heaven,”  in  an  oval 
wreath,  at  the  angles  of  which  are  the  pomegranates  of 
Aragon.  The  second  was  a portrait  of  Edward  VI., 
six  inches  square,  and  the  third  a portrait  of  Queen 
Elizabeth,  of  the  same  size  as  the  second.  The  greater 
number  of  articles  exhibited  by  the  School  of  Needlework 
in  illustration  of  the  work  of  the  sixteenth,  seventeenth, 
and  eighteenth  centuries  are  wearing  apparel,  but  in  the 
eighteenth  century  there  were  several  specimens  of 
embroidered  and  painted  silk  and  satin  work,  which 
were  copies  of  engravings  or  pictures.  In  the  sixteenth 
century,  English  ladies  were  famous  for  working  carpets, 
which  were  used  for  hangings  and  table-covers.  In 
1548,  George  Lord  H’Arcy  left  to  his  daughter  Agnes, 
wife  of  Sir  Thomas  Fairfax,  his  “ best  wrought  silk 
carpet,  bordered  with  crimson  velvet,  which  she  made,” 
and  Sir  William  Drury,  of  Hawsted,  County  Suffolk,  be- 
queathed to  his  wife,  Elizabeth,  “ one  carpi tt  for  a cup- 
board, of  those  which  were  of  her  own  making.”  In 
addition  to  the  old  English  needlework,  which  formed 
the  bulk  of  the  Exhibition,  there  were  some  selected 
specimens  of  the  chief  European  nations,  besides  a few 
pieces  of  Turkish,  Japanese,  and  Persian  work. 


GLUCOSE  MANUFACTUEE. 

The  following  particulars  respecting  the  glucose 
industry,  which  has  grown  to  large  proportions  in 
America  during  the  past  fifteen  years,  are  obtained  from 
the  Journal  of  Applied  Science  : — There  are  at  present 
ten  glucose  factories  in  the  United  States,  running  day 
and  night,  consuming  21,000  bushels  of  com  per  day, 
each  bushel  yielding,  on  an  average,  28  pounds  of 
glucose.  These  figures  would  indicate  a yearly  produc- 
tion of  over  200,000,000  pounds.  That  the  busioess  is 
a profitable  one,  would  appear  from  the  fact  that  it  has 
at  least  doubled  every  year  for  the  last  five  years. 
Large  quantities  of  the  products  of  the  glucose  factories 
arc  now  exported  to  Europe,  manufactories  being  able 
to  furnish  a cheaper  and  superior  article  to  that  made 
abroad  from  potatoes. 

The  principal  object  of  the  originators  of  this  industry 
in  the  United  States,  we  are  informed,  was  to  manu- 
facture syrup,  and  from  this  the  application  of  the 
products  have  widely  extended.  The  glucose  syrup  is 
not  so  sweet  as  cane  syrup,  and  has  a lighter  colour ; 
and  when  mixed  with  the  latter  it  improves  its  colour, 
though  the  saccharine  strength  or  sweetness  is  im- 
paired. The  use  of  glucose  for  this  purpose  has  come 
to  be  very  general,  and  though  even  at  the  present 
time  the  business  is  largely  conducted  in  a surreptitious 
iriannor,  there  are  some  manufacturers  who  openly 
acknowledge  that  they  employ  glucose  in  their  syrups, 
and  defend  its  use  for  that  purpose. 

The  glucose  is  likewise  largely  used  by  brewers,  dis- 
tillers, and  vinegar  makers ; for  sizing  paper,  for 
making  printers’  inking  rollers,  and  other  uses.  The 
grape  sugar,  under  which  term  the  manufacturers 
designate  the  solid  portion  of  their  product,  is  known  to 
have  been  for  some  years  quite  largely  used  by  con- 
fectioners, brewers,  and  others.  Now,  however,  it  is 
added  in  the  proportion  of  from  12  to  20  per  cent, 
to  cane  sugar,  and  in  this  form  the  mixture 
is  ^brought  into  the  market  under  the  mame  of 
‘‘New  Process  Sugar.”  As  in  the  case  of  the  com 
s)Tup,  the  addition  of  com  sugar  to  the  cane  sugars 


distinctly  improves  the  colour  of  the  latter,  while  it 
decidedly  reduces  its  sweetness,  which  is  of  course  the 
real  test  of  the  value  of  either  syrup  or  sugar.  By 
these  explanations  it  will  have  been  made  apparent  that 
colour,  which  has  hitherto  been  regarded  as  one  of  the 
indicators  of  the  quality  of  saccharine  products,  can  ne 
longer  be  so  regarded. 

The  enormous  growth  of  the  business  of  making  syrup 
and  sugar  for  corn  has  awakened  the  very  natural  sus- 
picion that  these  products  are  extensively  used  for 
adulterating  cane  syrups  and  sugars,  and  sold  for  the 
latter  ; and  there  is  little  doubt  but  that  this  species  of 
falsification  is  carried  on,  though  to  what  extent  it  is 
impossible  at  present  to  say.  Com  sugar  and  syrups- 
are  not  unwholesome ; on  the  contrary,  they  may  be 
looked  upon  as  quite  as  wholesome  as  cane  sugar  and 
syrup.  The  fraud  comes  in  where  the  com  products, 
which  are  cheaper  and  of  less  saccharine  strength,  are 
palmed  off  upon  the  public  for  what  they  are  not. 


HEMP  CULTIVATION  IN  MEXICO.  ^ 

The  hemp  industry  in  Mexico  has,  within  the  last  ten 
or  twelve  years,  attained  considerable  proportions,  and  I 
one  of  the  chief  articles  of  trade  in  Yucatan,  is  the  fibre  - 
extracted  from  the  hemp  plant,  or  American  aloe,, 
commonly  called  by  the  Indian  name  of  “henequen.” 
Consul  Lespinasse  states  that  the  plant  is  found  in  pro- 
fusion throughout  Yucatan,  and  forms  the  nucleus 
whence  all  the  present  hemp  plantations  have  been 
formed.  The  hemp  tracks  are  divided  into  “ meccates,”' 
which  is  a Mexican  measure  of  24  yards  square.  After- 
all  the  shrubs  and  weeds  have  been  burned  during  the 
previous  dry  season,  the  Indian  labourers  proceed  to  dig- 
small  pits,  in  a straight  line,  from  six  to  eight  feet 
apart,  and  between  each  line  of  pits,  a path  about  nine 
feet  wide  is  left  clear,  in  order  to  give  the  labourers  ! 
sufficient  room  to  cut  the  leaves  when  they  have 
attained  their  full  growth.  As  soon  as  the  required 
quantity  of  land  is  thus  laid  out,  the  young  plants  are 
cut  close  to  the  ground,  and,  without  any  further  pro- 
cess, are  simply  placed  in  the  pits  prepared  for  them, 
with  a little  loose  earth,  and  are  left  to  take  care  of 
themselves.  Each  “meccate  ” contains  about  96  plants.. 
Twice  a year  the  ground  is  cleared  of  the  underAvood. 

As  the  plant  grows,  a stem  shoots  out  from  the* 
centre,  and  the  leaves  gradually  detach  themselves 
from  it  in  a spear-like  form,  with  sharp  prickles  along- 
the  edges,  and  a strong,  black,  sharp  needle-like  thorm 
at  the  point.  The  plant  requires  from  five  to  seven 
years  to  attain  its  full  growth.  At  the  end  of  this-  | 
period,  the  leaves  have  an  average  length  of  four  feet«  i 
A hemp  plant  will  flourish  from  10  to  15  years.  Each 
plant  has  about  26  leaves  during  the  year,  16  in  the-  | 
rainy  season,  and  10  in  the  drj  ; each  leaf,  four  feet 
long,  produces  about  three-quarters  of  an  ounce  of  j 

flbre ; it  requires,  therefore,  from  seven  to  eight  ; 

thousand  leaves  to  make  a bale,  weighing  four  hundred  j 

pounds.  As  soon  as  the  plant  has  attained  its  full  ; 

growth,  the  leaves  are  cut  from  the  trunk,  commencing 
from  the  bottom  upwards,  only  those  being  cut  which 
are  well  developed.  From  the  hemp  beds  they  are 
carried  to  the  scraping-machine,  which  consists  of  a 
strong  fly-wheel,  on  which  six  or  eight  blunt  brass 
knives  are  placed  transversely.  The  leaves  are  placed 
one  by  one  on  a curved  lever,  which  is  raised  or  lowered 
in  such  a manner  that  the  knives  on  the  wheel  only 
strike  the  pulp  and  lay  bare  the  flbre.  First,  one  end! 
of  the  leaf  is  presented  to  the  wheel,  and  as  soon  as  it  isj 
scraped  the  other  end  is  presented.  Each  time  one  end 
is  introduced,  the  other  is  secured  by  a strong  pair  of 
iron  pliers,  which  are  attached  to  the  machine.  Each 
machine  employs  four  men,  one  to  place  the  leaves  near  I 
the  machine,  one  to  attend  the  lever,  one  to  introduce 
the  leaves  into  the  machine,  and  the  fourth  to  carry  ( 
away  the  pulp  and  refuse  matter.  As  a rule,  the  || 
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machines  are  worked  by  steam-power,  and  can  clean 
about  four  himdred  pounds  of  fibre  in  one  day.  When 
the  fibre  is  extracted  from  the  leaf,  it  is  taken  to  the 
drying-yard  and  hung  on  slender  poles,  which  are 
stretched  on  wooden  frames  about  three  feet  from  the 
I ground,  and  left  to  dry  and  bleach  in  the  sun.  If  the 
weather  is  fine,  it  will  become  dry  in  four  to  five  hours. 
Wliile  drying,  the  fibre  loses  its  natural  greenish  hue, 
i and  assiunes  a white,  glossy  appearance.  It  is  then 
j placed  in  hydraulic  presses,  and  compressed  into  bales 
of  the  required  size,  which  generally  weigh  three 
i hundred  and  fifty,  four  hundred,  and  five  hundred 
pounds.  The  fibre  is  then  ready  for  shipment. 


I SUGAE  INDUSTRY  IN  QUEENSLAND. 

From  a report  on  this  subject  by  Mr.  Henry  Ling 
Roth,  it  appears  that  the  crops  of  sugar  in  this  colony 
amounted  in  1879  (that  is  31st  April,  1879,  to  3lst 
March,  1880)  to  about  18,200  tons,  or  about  4,500  tons 
' above  that  of  the  previous  year.  The  approximate 
output  of  the  four  sugar  districts  was : — 

Southern  district about  2,200  tons. 

Central  ,,  ,,  6,750  ,, 

Mackay  ,,  ,,  9,500  ,, 

Cardwell  ,,  ,,  750  ,, 

The  output  for  1880  is  estimated  at  21,000  tons,  which 
is  considered  a low  estimate.  As  far  back  as  1823,  the 
late  Mr.  Thomas  Scott  grew  the  sugar  cane  successfully 
under  the  patronage  of  Sir  Thomas  Brisbane,  then 
Governor,  and  succeeded  in  obtaining  70  tons  in  1827,  at 
1 Port  Macquire  in  New  South  Whales.  This  venture  was 
I carried  out  with  the  aid  of  convict  labour  placed  at  Mr. 

I Scott’s  disposal  by  the  Governor,  but,  on  the  removal 
1 of  Sir  Thomas,  the  sugar  establishment  was  broken  up. 

! V arious  attempts  were  subsequently  made  to  establish 
I the  sugar  industry  without  effect.  Throughout  Moreton 
j Bay,  previous  to  its  separation  in  1859  from  New  South 
’ Wales  and  its  formation  into  Queensland,  the  sugar  cane 
was  cultivated  m the  gardens  of  several  people,  so  that 
there  was  little  doubt  as  to  the  possibility  of  its  culture. 

The  first  sugar  known  to  have  been  produced  in  Queens- 
land was  made  by  Mr.  Buhot,  of  Barbadoes,  from  cane 
grown  in  the  Botanic  Gardens,  Brisbane,  in  May, 
1862.  In  1863,  Captain  L.  Hope  had  twenty  acres 
under  cane,  and  the  Society  of  Arts  offered  a medal  for 
the  first  ton  of  sugar  made  in  any  of  the  colonies.  By 
the  end  of  1867,  there  were  20,000  acres  under  cultivation 
for  cane,  and  the  six  mills  in  existence  manufactured  168 
tons  of  sugar.  At  the  close  of  the  season  of  1869  there 
were  28  mills  at  work  crushing  the  cane  from  1,230 
acres,  out  of  over  5,000  acres  under  cultivation.  In 
1875,  the  season  turned  out  very  bad,  the  cane,  nearly 
drowned  in  wet,  became  unhealthy  and  died,  giving 
next  to  no  returns.  In  the  course  of  time  the  evil 
' effects  of  1875  passed  away,  and  the  sugar  industry  has 
been  since  then,  more  or  less  of  a success.  The  average 
yield  of  sugar  per  acre,  in  Queensland,  for  the  ten 
: years  ending  31st  March,  1879  (and  including  the  rust 
[ year  1875),  is  as  follows:  — 

cwt.  qrs.  lbs. 

Southern  district  24  0 25 

Central  ,,  24  2 9 

Mackay  ,,  27  0 23 

Cardwell  ,,  30  1 2 

Queensland  ,,  25  3 0 

These  figwes  may  be  compared  with  the  yield  of 
other  coimtries,  as  in  the  following  table  : — 

Country.  Avei^j;  yield  per  acre. 

Demerara  4,480 

Louisiana  1,200 

Mauritius  3,500  to  5,500 

Jamaica 1,344  j 


Philippine  Islands 2,800 

(This  has  been  stated  as- 
only  1,680  lbs.) 

India  896 

Rio  Janeiro  2,100 

Java about  3,360 

Mr.  Roth  writes  respecting  these  figures  : — “ Accord- 
ing to  Porter,  virgin  land  used  to  give  5,000  lbs.  of 
sugar  per  acre,  and  Edwards,  in  his  ‘ History  of  the^ 
West  Indies,’  speaks  of  soil  in  Jamaica,  which  with, 
plant  cane  will  produce  2|^tons  (5,600  lbs.)  of  sugar  tO' 
the  acre.  Now,  in  Queensland,  3|^  tons  and  over,  or 
above  7,840  lbs.  per  acre,  have  occasionally  been  obtained 
from  soils  newly  broken  up,  but  such  a yield  is  ex- 
ceptional.” The  manufacture  of  rum  has  increased  at 
the  same  rate  as  that  of  sugar.  The  total  production 
since  1867  was  1,842,322  proof  gallons.  Up  to  1876, 
the  yield  was  at  the  rate  of  over  2 gallons  of  molasses 
fermented  to  1 proof  gallon  of  rum  distilled.  For 
1877,  it  was  at  the  rate  of  1|  to  1,  and  in  1878,  at  the 
rate  of  2 to  1. 

The  mean  consumption  of  sugar  in  Australasia  is 
greater  than  in  any  other  part  of  the  world.  Theconsump- 
tion  of  sugar  and  molasses  in  England  for  1878  was  at  the 
rate  of  62^  lbs.  per  head.  Australasia,  however,  con- 
sumed 78-7  lbs.  per  head,  or  16  lbs.  per  head  more  than 
England  did.  Of  the  colonies,  Queensland  is  the 
greatest,  and  South  Australia  the  smallest  consumer, 
their  consumption  being  92T3  and  71 '31  lbs.  respec- 
tively. Australia  draws  her  supplies  from  various 
quarters.  Of  the  91,500  tons  which  went  into  consump- 
tion in  1878,  one -sixth  was  produced  by  Queensland, 
and  one-twelfth  by  New  South  Wales,  thus  one-fourth 
of  the  sugar  consumed  in  Australasia  is  produced  in. 
Australia  itself.  The  remaining  three-fourths  are  im- 
ported chiefly  from  Java  and  the  Mauritius,  supple- 
mented by  small  supplies  from  the  minor  sugar- pro- 
ducing countries. 


A WHOLESOME  HOUSE. 

“F.R.C.S.”  has  written  a letter  to  the  under 

this  heading,  which  contains  a narrative  of  his  efforts, 
to  convert  an  old  London  house  into  a perfectly  whole- 
some and  comfortable  habitation.  His  first  work  was 
to  empty  and  fill  up  the  cesspools,  over  which  he  was 
living,  and  connect  the  home  with  the  street  sewer, 
which  had  not  previously  been  done.  The  writer  says  : 
— “ I had  furnished  the  house  in  the  way  common  to 
habitations  of  its  class.  There  were  window  curtains 
in  the  dining-room,  window  curtains  in  the  consulting- 
room,  window  curtains  in  the  drawing-room,  window 
curtains  in  the  bedrooms.  There  were  carpets  on  all 
the  floors ; there  were  unprotected  papers  on  the  walls  ; 
there  were  wardrobes  and  other  pieces  of  furniture, 
which  had  their  apparent  height  increased  by  cornices, 
within  which  were  hollow  spaces,  seemingly  made  on 
purpose  to  form  harbours  for  dirt.  There  were  ponderous  • 
book-shelves,  containing  a formidable  amount  of  printed 
lumber,  and  a still  more  formidable  amount  of  dust. 
The  walls  were  old,  with  uneven  surfaces,  and  to  these' 
uneven  surfaces  dirt  clung  with  an  almost  touching 
tenacity.  There  were  all  sorts  of  fluffy  things  about, 
which  were  supposed  to  be  ornamental,  fancy  mats 
and  the  like,  and  which  blackened  the  fingers  of  any 
one  bold  enough  to  touch  them.  Last,  but  by  no  means, 
least,  there  were  the  ever-increasing  accumxilations  of 
rubbish,  such  as  old  clothes,  old  toys,  old  books  and 
pamphlets,  old  newspapers,  old  music,  and  miscellaneous 
trumpery  of  every  description.  Upon  aU  these  things, 
the  dirt  of  a London  street  poured  in  without  inter- 
mission. In  dry  weather  the  dust  found  its  way  through 
every  chink  ; in  wet  weather  the  feet  of  visitors  brought 
in  mud,  which  dried  into  dust  speedily.  If  the  children 
romped  for  ten  minutes  in  a carpeted  room,  the  dust 
would  lie  in  a thick  layer  upon  the  tables  and  chairs 
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when  they  had  finished.  Dirt  seemed  to  be  omnipresent 
and  all  pervading.  It  was  plentifnl  in  the  air  we 
breathed,  it  mingled  with  the  food  we  ate,  and  with  the 
liquids  we  drank.  The  principle  upon  which  I 
started  was  that  the  house,  for  the  future,  should 
be  kept  wholly  free  from  superfluous  contents, 
that  all  dirt-traps,  whether  fixed  or  movable,  should 
be  abolished,  and  that  all  surfaces  should  be 
rendered  washable.  The  first  thing  was  to  send 
away  cartloads  of  the  varied  material  which  I have 
already  described  as  rubbish,  the  terms  including  all 
•carpets,  all  window  curtains,  all  the  muslin  blinds  which 
people  hang  across  the  lower  halves  of  bedroom  windows, 
all  books  and  pamphlets  which  were  not  really  required, 
all  antimacassars  and  the  like,  everything  that  was 
broken,  and  everything  that  was  useless.  Having  thus 
cleared  the  ground,  I commenced  the  work  of  reform. 
The  first  thing,  of  course,  was  to  see  carefully  to  the 
drainage  and  water  arrangements,  to  the  ventilation  of 
soil-pipes,  the  condition  of  cisterns,  and  so  forth ; but 
in  these  respects  there  was  not  much  to  be  done.  The 
aext  thing  was  to  cover  the  old  floors  with  thin  oak 
parqueterie,  both  in  living-rooms  and  in  bedrooms. 
Upon  the  parqueterie  floors  I have  a few  small  Oriental 
rugs,  each  of  which  can  be  taken  up  and  shaken  in  one  hand. 
The  next  thing  was  to  have  every  unfixed  wardrobe, 
sideboard,  or  other  piece  of  heavy  furniture  placed  upon 
castors,  so  that  it  might  be  easily  moved  by  the  house- 
maids, and  the  wall  and  skirting  behind  it  kept  free 
from  dirt.  At  the  same  time  the  top  of  every  wardrobe 
and  cupboard  was  levelled  by  a cover  of  thin  planking 
or  of  stretched  canvas  covered  by  brown  paper,  so  that 
all  these  surfaces  could  be  wiped  down  frequently  and 
■kept  perfectly  clean.  The  painted  woodwork  generally 
was  not  only  painted,  but  also  varnished  ; and  the  wall 
papers  were  all  varnished,  with  the  exception  of  one, 
which  was  painted.  Ventilation  is  provided  for,  both 
in  sitting-rooms  and  bedrooms,  by  that  old  system  of 
vertical  tubes  communicating  directly  with  the  outer 
air,  to  which  attention  was  recalled  some  few  years  ago 
by  Mr.  Tobin.  Outside  the  house  the  external 
portions  of  these  tubes  are  bent  vertically  down- 
wards for  a few  inches,  a method  by  which  the 
quantity  of  air-borne  dirt  which  would  otherwise  enter 
through  them  is  very  materially  diminished.  In  the 
dining-room  the  tubes  are  brought  up  through  orna- 
mental cylinders  of  Doulton  ware  resembling  vases, 
but  made  for  the  purpose  without  bottoms,  and  placed 
upon  wooden  plinths  of  similar  construction.  In  the 
bedrooms  the  surfaces  of  the  tubes  are  painted  the 
colour  of  the  adjacent  woodwork  ; and  in  some  of  the 
upper  rooms  I have  been  content  with  a simple  board, 
about  5in.  high,  covering  the  lower  part  of  the  window 
opening,  and  serving  to  direct  the  entering  air  upwards 
when  tlie  sash  is  raised  to  a somewhat  smaller  extent. 
AV'ith  this  board  the  bedroom  windows  may  be  left 
open  all  night,  both  rain  and  direct  draught  being 
excluded.” 

In  conclusion,  “F.R.C.S.”  says  that  he  wishes  to 
pay  a grateful  tribute  to  Mr.  E,.  W.  Edis,  from  whose 
Cantor  Lectures,  delivered  before  the  Society  of  Arts 
in  1880,  he  derived  the  suggestions  which  first  led 
him  to  think  of  perfect  cleanliness  as  the  highest 
•domestic  virtue. 


SWISS  CENSUS  OF  1880. 

Tlie  Geneva  Correspondent  of  the  Time’s  gives  the 
following  particulars  respecting  the  recent  census  of 
Switzerland,  of  November  30,  1880.  The  population 
of  Switzerland  on  the  night  of  November  30,  as 
given  in  the  official  returns,  amounted  to  2,831,787. 
In  1870  it  amounted  to  2,655,001  ; in  1860,  to  2,510,794; 
in  1850,  to  2,390,116.  Hence  in  the  first  of  these 
decennial  periods  (1850-60)  the  yearly  increase  was 
11,219,  in  the  second  14,494,  in  the  third  17,679.  In 


30  years  the  population  has  increased  441,671,  equal  to 
an  average  of  14,387  a year.  As  may  be  supposed,  the 
rate  varies  greatly  in  different  parts  of  the  country.  In 
some  cantons  there  has  been  a decrease.  One  canton, 
Aargau,  shows  a falling-olf  in  every  decennial  period 
since  1840,  except  in  the  ten  years  between  1860  and 
1870,  and  its  population  is  now  less  than  it  was  30 
years  ago.  The  cantons  wherein  populations  have  i 
most  increased  are  Basel  city,  Uri,  Zug,  Neuchatel, 
and  Geneva.  The  population  of  Basel  has  risen  from 
29,555  in  1850  to  64,207  in  1880,  an  augmentation 
which  is  explained  by  its  proximity  to  Germany 
and  the  number  of  German  refugees  who  have  taken  up 
their  abode  in  the  district.  An  analogous  cause,  the 
nearness  of  Geneva  to  France,  accounts  in  great  part  for 
the  fact  that  the  population  of  this  canton  has  grown 
from  63,000  in  1850  to  99,000  in  1880.  For  although 
many  French  exiles  have  taken  advantage  of  recent  . 
amnesties  to  return  to  their  own  country,  not  a few  , 
have  formed  connections  and  attachments  in  the  neigh-  I 
bourhood,  and  will  probably  remain  there  aU  their  ! 
lives,  the  more  especially  as  by  doing  so  they  avoid, 
as  well  for  themselves  as  their  children,  the  burden  of 
compulsory  military  service.  The  increase  in  the  popu- 
lation of  Uri  and  Zug  arises  from  the  presence  in  those 
cantons  of  workmen  and  others  employed  on  the  St. 
Gothard  railway  works.  The  increase  of  population  in 
Switzerland  at  large  during  the  30  years  ending  1880 
has  been  at  the  rate  of  5 ’50  per  1,000  per  year.  For 
the  first  half  of  the  period  in  question  the  increase  was 
rather  under  this  proportion,  for  the  second  half  rather 
over.  Compared  with  the  rate  of  increase  in  other 
countries,  the  rate  in  Switzerland  is  far  from  being  high. 
Thus  the  rate  per  year  per  1,000  in  England  is  13; 
in  Scotland,  9'3  ; in  Denmark,  IIT  ; Sweden,  11-5; 
Norway,  8 -6;  Prussia,  10;  Saxony,  15*6;  Holland,  9*5; 
Belgium,  8*2;  Italy,  7 T . There  are  only  three  European 
countries  in  which  the  progress  of  population  is  slower 
than  in  Switzerland,  namely,  Bavaria,  5' 4 ; Ireland,4’6  ; 
and  France,  2*3,  The  natural  growth  of  the  population 
of  the  Confederation  in  the  time  under  review — that  is, 
the  excess  of  births  over  deaths— was  200,828  ; but  as 
the  actual  increase  was  no  more  than  176,786,  it  follows 
that  the  country  lost  24,112  individuals  by  emigration. 

The  real  loss,  however,  was  probably  not  so  great  as 
these  figures  might  seem  to  imply,  for  when  the  census 
of  1870,  the  basis  of  the  comparison,  was  taken,  some 
thousands  of  French  people,  the  remnants  of  BourbaM’s 
army,  French  refugees  and  others,  were  included  in  the 
count.  The  report  from  which  I quote  enters  into  a 
curious  calculation  as  to  the  economic  effect  of  move- 
ments of  the  home  population.  For  instance,  between 
1870  and  1880,  Aargau  lost  by  migration  the  whole  of 
the  natural  increase  of  its  population ; in  other  words, 
although  the  births  exceeded  the  deaths  by  19,000,  the 
population  diminished  by  400.  The  population  of  Zurich 
increased  over  and  above  its  natural  increase  about 
13,344,  many  of  the  new-comers  being  natives  of 
Aargau.  As  young  people  in  Switzerland  do  not  move 
about  much  until  they  have  finished  their  schooling,  it 
is  safe  to  conclude  that  the  immigrants  were  on 
the  average  at  least  16  years  old.  Taking  one 
year  with  another,  it  is  assumed  that  a child  cannot 
be  brought  up  to  its  16th  year  for  less  than  1,800 
francs  (£74),  which,  seeing  that  the  basis  of  the  I 
calculation  is  only  £4  15s.  lOd.  a year,  cannot  be  i 
considered  an  excessive  estimate.  But  as  those  13,364  I 
grown  children  were  the  survivors  of  19,000,  aU  of 
whom  have  cost  something,  it  is  considered  that  the 
total  cost  of  their  rearing  ought  to  be  put  at  £103  4s.  2d. 
each.  Hence  Zurich  by  this,  so  to  speak,  unearned 
increment  of  its  population  made  a gain,  or  an  economy, 
of  34,479,000  francs  (£1,380,000)  at  the  expense  of 
Aargau  and  the  other  districts  that  may  have  con- 
tributed to  the  increase.  If  we  assume,  on  the  other 
hand,  that  the  migrating  Aargauers  went  to  the  United 
States,  and  adopt  the  American  estimate,  which  fixes 
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the  economic  equivalent  of  every  new-comer  at  800  dols. , 
the  United  States  would  be  indebted  to  the  little  canton 
of  Aargau,  with  its  198,000  inhabitants,  for  an  addition 
to  the  national  wealth,  between  1870  and  1880,  com- 
puted at  £2,120,000.  According  to  a return  lately 
presented  to  the  Federal  Coimcil,  the  elite  of  the  army 
(or  militia  in  regular  training  liable  at  any  time  to  be 
called  out  for  active  service)  is  composed  of  eight 
divisions,  with  an  effective  strength  of  117,759  men. 
The  weakest  of  these  divisions  is  11,745,  the  most 
powerful  17,052  strong.  The  landwehr,  who,  having 
gone  through  a regular  course  of  drill,  are  mustered 
for  annual  inspection  only,  made  an  effective  force  of 
92,736.  Hence,  in  case  of  need,  Switzerland  could 
summon  to  the  field  fully  200,000  men,  all  fairly  dis- 
ciplined, and  many  of  them  first-rate  shots.” 


THE  WAX  PALM  IN  PERNAMBUCO. 

Mr.  Francis  T.  Eaton  sends  some  further  particulars 
respecting  this  palm,  described  in  the  last  number  of 
the  Journal  : — 

Cnrmuba,  or  vegetable  wax  (not  Camanba)  is  the 
produce  of  the  leaves  of  the  Carnauba  Palm  {Cory- 
phacerifera ; natural  order,  Palmaceoe),  one  Of  the 
finest  palms  of  the  Brazilian  forests.  Its  fan-like 
leaves  are  placed  in  a tuft  at  the  top  of  a hard  solid 
stem,  growing  from  30  to  40  feet  in  height,  the  stalks 
of  the  leaves  themselves  being  6 or  8 feet  in  length. 
When  the  leaves  have  attained  perfection,  they  are 
found  to  be  varnished  with  a thin  coating  of  vegetable 
wax ; they  are  then  gathered  and  laid  in  a cold  dry 
place  on  cloths,  where  they  naturally  wither  and 
shrink.  In  consequence  of  the  shrinking,  the  coat  of 
wax  cracks,  and  peels  off  in  small  flakes  ; these  are  from 
time  to  time  collected,  and  it  is  turned  out  when  melted 
into  small  earthen  pans,  and  then  cooled.  The  lumps 
(as  imported),  are  about  3 and  4 lb.  each,  and  bear  tlxe 
shape  of  the  pan  in  which  they  have  been  melted  ; it  is 
of  light  sulphur  colour,  with  a lustre  between  that  of 
wax  and  rosin,  and  rather  brittle.  There  were  im- 
ported into  Liverpool,  in  1878,  80  tons;  in  1879,  13 
tons  ; and  in  1880,  40  tons,  and  the  value  has  ranged 
between  35s.  and  85s.  per  cwt. 


GENERAL  NOTES. 

<> 

Patent  Museum.— Mr.  Albert  Grey,  M.P.  for 
Northumberland,  has  given  the  following  notice  : — “ On 
going  into  Committee  of  Supply  in  Civil  Service  Estimates 
Vote  20  (Patent -office),  to  draw  attention  to  the  inefficient 
ticcommodation  now  provided  for  the  Patent  Museum  at 
South  Kensington;  and  to  move  that  the  time  has  come 
when  a building  worthy  of  the  nation,  and  calculated  to 
promote  the  manufactures  of  this  country,  should  be  erected 
out  of  the  surplus  funds  that  have  been  derived  from  taxes 
on  invention.”  From  Mr.  J.  Howard’s  return,  ordered 
21st  June,  1800,  it  appears  that  the  excess  of  receipts  over 
expenditure  has  been  since  1868  to  1879  upwards  of 
£1,275,569. 

Land  Reclamation  in  Florida. — It  is  reported  in  the 
Engineer  that  the  Philadelphia  capitalists  who  are  about  to 
reclaim  the  immense  tracts  of  land  in  the  State  of  Florida 
known  as  the  Everglades,  have  completed  their  contract  with 
that  State,  one  of  the  main  features  of  the  scheme  being  the 
building  of  a ship  canal  across  Florida.  This  project  almost 
equals  in  importance  that  of  reclaiming  12,000,000  acres  of 
rich  land.  It  would  not  only  shorten  the  distance  between 
the  American  ports  on  the  Atlantic  coast  and  all  European 
ports  to  New  Orleans,  Mobile,  and  all  shipping  points  on  the 
Gulf  of  Mexico,  but  it  w’ould  avoid  the  dangers  to  naviga- 
tion which  are  experienced  on  the  coimtless  keys  and  coral 
reefs  off  the  southern  and  south-western  coast  of  Florida. 


Sanitary  Exhibition. — The  allotment  of  space  in  the 
International  Medical  and  Sanitary  Exhibition  to  intending 
exhibitors  is  being  proceeded  with,  and  at  the  last  meeting  of 
the  committee  the  names  of  225  exhibitors  were  registered 
and  approved  as  follows:— Medical  section,  115;  sanitary 
section,  94;  miscellaneous  section,  16.  In  addition  to  the 
w’all  space  and  counter  space  taken,  upwards  of  1,200  feet 
frontage  of  floor  space  will  be  allotted  to  the  above  exhibitors, 
representing  an  area  of  no  less  than  8,000  square  feet.  This 
area  will  be  occupied  by  articles  which  are  said  to  be  strictly 
within  the  object  of  the  exhibition.  The  list  of  exhibitors 
already  includes  the  leading  manufacturers  in  Great  Britain 
and  Ireland  in  connection  with  the  medical  industries, 
and  the  industries  connected  with  architecture  and  sanitary 
engineering,  and  important  exhibits  are  said  to  be  announced 
from  France,  Germany,  Austria,  Italy,  Belgium,  Holland, 
Norway,  and  the  United  States.  The  time  for  receiving 
applications  for  space  came  to  an  end  on  Saturday  last,  16  th 
inst. 

Resistance  to  Bending  of  Tempered  Glass. — At  a 

recent  meeting  of  the  Academie  des  Sciences,  M.  de  la  Bastie 
communicated  some  data  as  regards  the  resistance  to  deflec- 
tion of  tempered  as  compared  with  ordinary  glass.  It 
appeared  from  a first  series  of  thirty-six  experiments  that : — 

(1 ) The  elasticity  is  more  than  doubled  in  the  tempered  glass ; 

(2)  single  tempered  glass  possesses  a resistance  about  two 
and  a half  times  greater  than  ordinary  double  glass  ; and  (3) 
semi-double  tempered  glass  is  about  three  times  stronger 
than  ordinary  double  glass.  A second  series  of  forty-three 
experiments  show'ed  that : — (1 ) While  the  deflections  assumed 
by  ordinary  glass  are  so  slight  that  they  cannot  be  registered, 
tempered  glass  deflects  to  an  appreciable  extent  under  a 
load  ; (2)  tempered  plate-glass,  varying  in  thickness  from  6 
to  13  millimetres  (about  a quarter  to  half  inch),  possesses 
a resistance  3'67  times  greater  than  that  of  ordinary  plate- 
glass  of  equal  thickness ; (3)  tempered  unpolished  glass  is 
about  5 ‘33  times  stronger  than  ordinary  unpolished  glass. 

Tobacco  from  China.  — In  his  last  report  from 
Hankow,  her  Majesty’s  Consul  writes  that  the  supply  of 
tobacco  is  so  large  from  the  provinces  of  which  the  mighty 
Yangtsze-kiang  forms  the  market-road,  and  the  leaf  so  fine 
in  colour,  texture,  and  fragrance,  that  merchant  after 
merchant  has  felt  convinced  that  it  ought  to  form  a profit- 
able export ; but,  though  in  past  years  it  was  sent  to  America 
to  aid  in  the  manufacture  of  Havanas,  and  also  to  England 
for  similar  purposes,  it  has  not  until  quite  lately  proved  a 
remunerative  investment.  It  is  now,  Mr.  Alabaster  believes, 
used  for  the  manufacture  of  cigarettes,  under  the  name  of 
Turkish  tobacco,  and  for  mixing  •w'ith  various  cut  tobaccoes 
in  this  country  ; but  he  goes  so  far  as  to  express  his  con- 
viction that,  when  better  known,  it  will  be  smoked  on  its 
own  merits.  Mr.  Alabaster  only  refers  to  the  unprepared 
leaf-tobacco,  as  the  prepared  article,  from  the  nature  of  the 
process  it  goes  through,  has  a taste  somewhat  nauseous  to 
the  foreign  palate.  In  twelve  months,  close  upon  eight 
million  pounds  of  this  leaf  tobacco  were  exported  from 
Hankow  in  foreign  bottoms  alone,  without  taking  into  con- 
sideration the  amount  shipped  in  native  junks ; the  estimated 
value  being  given  at  about  £120,000. 

Cost  of  Electric  Lighting.  —The  following  particulars 
of  the  cost  of  electric  lighting  in  the  City  are  given 
in  the  Citizen.  In  the  district  allotted  to  the  Anglo- 
American  Electric  Light  Company  ( Brush  light  ), 
comprising  Blackfriars-bridge,  New  Bridge-street,  Lud- 
gate -circus,  Ludgate-hill,  St.  Paul’s  Churchyard,  Cheap- 
side  (western  end  to  King-street),  32  electric  lamps,  at  a 
cost  for  the  year  of  £1,410,  are  substituted  for  150  gas 
lamps,  costing  annually  £650  (including  lighting  and  clean- 
ing), thus  making  the  cost  of  the  experiment  in  this  district 
but  £760  above  the  ordinary  outlay  for  gas ; but,  deducting 
the  cost  (estimated  at  £750)  of  providing  and  fixing  the 
electric  machinery  and  lamps,  and  removing  the  same  at  the 
expiration  of  the  contract,  the  expense,  as  near  as  possible, 
is  the  same  as  for  gas.  In  the  district  comprising  London- 
bridge.  Queen-street,  King-street,  Poultry,  Guildhall-yard, 
Mansion  House-street,  Royal  Exchange,  and  King  William- 
street,  assigned  to  Messrs.  Siemens  Brothers,  32  electric 
lamps  (including  six  large  ones)  will  be  employed  in  lieu  of 
138  gas  lamps.  The  amount  of  this  contract  is  £3,720.  The 
sum  saved  by  non -consumption  of  gas  is  about  £600.  The 
amount  estimated  for  providing  and  removing  the  electric 
machinery  and  lamps  at  the  expiration  of  the  contract  is 
1 ,450,  ^0  that  the  cost,  compared  with  gas,  is  3|  more. 
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MEETINGS  OF  THE  SOCIETY. 

Oedixaey  Meeten-gs. 

Wednesday  evenings,  at  eight  o’clock: — 

Apeel  27. — “ Five  Years’  Experience  of  the  Working 
of  the  Trade  Marks’  Eegistration  Acts.”  By  EnmiNT) 
Johnson.  Theodoee  Aston,  Q.C.,  -will  preside. 

May  4. — “Buying  and  Selling;  its  Nature  audits 
Tools.”  By  Professor  Bonakt  Peice,  M.A.  Lord 
Aefeed  S.  Cheechell  will  preside. 

May  11. — “ The  Manuf actTire  of  Glass  for  Decorative 
Purposes.”  By  H.  J.  Powell  (Whitefriars  Glass 
Works).  William;  Spottiswoode,  LL.D.,  P.R.S.,  will 
preside. 

May  18. — “The  Electrical  Eailway,  and  the  Trans- 
mission of  Power  by  Electricity.”  By  Alexaeldee 
Siemens.  Dr.  Siemens,  F.E.S.,  will  preside. 

FoPEIGX  AYD  COLOYIAIi  SECTI02f. 

Tuesday  evenings,  at  eight  o’clock ; — 

May  10. — “Trade  Delations  between  Great  Britain 
and  her  Dependencies.”  By  William  Westgaeth. 

Applied  Chemistey  aio)  Physics  Segtioh. 

Thursday  evenings,  at  eight  o’clock : — 

Apeil  28. — “Impurities  in  Water,  and  their  Influence 
upon  its  Domestic  Utility.”  By  G.  Stlllingfleet 
Johnson,  E.C.S.  Allen  Thomson,  M.D.,  E.D.S.,  will 
preside. 

May  12. — “ Decent  Progress  in  the  Manufacture  and 
Apphcations  of  Steel.”  By  Prof.  A.  K.  Huntington. 

May  26. — “Telegraphic  Photography.”  By  Shel- 
roED  Bldwell.  Prof.  W.  G.  Adams,  E.D.S.,  will 
preside. 

Ikdiah-  Section. 

Friday  evenings,  at  eight  o’clock: — 

Apeil  29. — “The  Building  Arts  of  India.”  By 
General  IVIaclagan.  Andeew  Cassels,  Member  of  the 
Indian  Council,  will  preside. 

May  13. — “Burmah.”  By  General  Sir  Aethue 
Phayee,  G.C.M.G.,  K.C.S.I.,  C.B. 

^Members  are  requested  to  notice  that  it  may  he 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantor  Lectures. 

Monday  evenings,  at  eight  o’clock : — 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
making,” by  Alan  S.  Cole.  Four  Lectures. 

Syllabus  of  the  Course. 

Lectuee  III. — May  2. 

Fringes.  Twisted  thread-work  in  England  in  the 
15th  century.  Early  designs  for  plaited  and  twisted 
threads.  Italian,  Flemish,  French,  and  Enghsh  pillow 
1 ice.  Laces  of  primitive  design. 

Lectuee  FV. — May  9. 

Ursume  as  to  styles  of  design  in  hand-made  lace. 
Traditional  patterns.  Sketch  of  the  development  of 
inventions  for  knitting  and  weaving  threads  to  imitate 
lace.  Differences  between  machine  and  hand-made 
laces.  Modem  hand-made  laces  at  Burano,  Bmges, 
Iloniton,  &c. 

Tliis  course  wiU  be  illustrated  by  specimens  of  lace. 
Diagram.s  and  photographs  enlarged  will  be  shown  by 
nican.'^  of  the  lantern  and  oxyhydrogen  light. 

The  Fifth  Course  ■will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
D.  Brudenell  Carter,  F. E.C.S.  Three  Lectures. 

May  16,  23,  30. 


Admission  to  Meetings.  . 

Members  have  the  right  of  attending  all  the 
Society’s  meetings  and  lectures.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 


MEETINGS  FOE  THE  ENSGING  WEEK. 

Moxdat,  Apeil  25th... British  Architects,  9,  Conduit-street,  "W., 
8 p.m.  Mr.  J.  Slater,  “ Electric  Lighting;  appUed  to 
Buildings.” 

Institute  of  Actuaries.  The  Quadrangle.  ETng’s  College, 
W.C.,  7 p.m.  !Mr.  Harald  Westergaard,  “ Notes  on  the 
Mortality  of  the  Danish  Clergymen  from  1650  to  1818.” 
Medical,  11,  Chandos-street,  W.,  82  p.m. 

London  and  Middlesex  Archseological  Society,  4,  St. 
Martin’ s-place,  W.C.,  8 p.m.  Rev.  H.  Clutterhuck, 
“A  Dismal  Depression  in  Drapery,  1622.” 

Tuesday,  App.il  26th... Royal  Institution,  Albemarle-.stxeet,  W., 
3p.m.  Prof.  Dewar,  “The  Non-MetaUic  Elements.” 
(Lecture  I.) 

Medical  and  Chirurgical,  53,  Bemers-street,  Oxford- 
street,  W.,  82  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Mr.  Walter  R.  Browne,  “ The  P.elative 
Value  of  Uplandand  Tidal  Waters  in  producing  Scour. 
Anthropological  Institute,  4,  St.  Martin’s-place,  "W.C., 
8 p.m. 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  Apeil  27th. ..SOCIETY  OE  ARTS,  Johu-street, 
Adelphi,  W.C.,  8 p.m.  Air.  Edmund  Johnson,  ‘‘  Five- 
Years’  Practical  Experience  of  the  Working  of  the- 
Trade  Marks’  Pwegistration  Acts.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Air.  D. 
Alackmtosh,  “ The  precise  mode  of  accumulation 
and  derivation  of  the  Moel  Tryfan  Shelly  Deposits ; on 
the  discovery  of  similar  High-level  Deposits  along  the 
eastern  slopes  of  the  W elsh  Aloimtains ; and  on  the 
existence  of  Drift-zones  showing  Probable  A'ariations 
in  the  rate  of  Submergence.”  2.  Mr.  E.  Willett.  “Notes 
on  a Alammalian  Jaw  from  the  Purbeck  Beds  at 
Swanage,  Dorset.”  3.  Rev.  J.  E.  Blake,  “ The  Corre- 
lation of  the  L’pper  Jurassic  Rocks  of  England  with 
those  of  the  Continent.”  4.  Air.  A.  W.  Waters, 
“Fossil  Chilostomatous  Bryozoafrom  the  Yarra-Yarra, 
Victoria,  Australia.” 

Royal  Society  of  Literature,  4,  St.  Alartin’ s-place,  W.C., 
44  p.m.  Annual  Meeting. 

Sanitary  Institute  of  Great  Britain,  9,  Conduit-street,  W., 
8 p.m.  Resumed  discussion  on  the  Address  by  Dr. 
Richardson,  “ Suggestions  for  the  Management  of  Cases 
of  Small-pox  and  of  other  Infectious  Diseases  in  the 
Metropolis  and  large  Towns.” 

London  Institution,  Finsbury-circus,  E.C.,  12  noon. 
Annual  meeting. 

Thuesday,  Apeil  28th... SOCIETY  OF  AETS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  CLemistry  and  Physics- 
Section.)  Air.  G.  S.  Johnson,  “ImpuriHes  in  Water, 
and  their  Influence  upon  its  Domestic  Futility.’’ 

Royal,  Burlington-house,  W.,  p.m.  1.  Mr.  H.  Tomlin- 
son, “ The  Influence  of  Stress  and  Strain  on  the  Action, 
of  Physical  Forces.”  2.  Air.  W.  K.  Brooks,  “The 
Metamorphosis  of  Lucifer  : a Study  in  Alorphology.” 
Antiquaries,  Burlington-house,  W.,  ^ p.m. 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Air.  J.  R.  Sawyer,  “ The  Autotype 
Processes  as  Applied  to  Fine  Art  Pteproductions.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Tyndall,  “ Paramagnetism  and  Diamagnetism.’^ 
(Lecture  I.) 

Inventors’  Institute,  4,  St.  Alartin’ s-place,  W.C.,  8 p.m. 
Royal  Society  Club,  Wfllis’s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Feiday  April  29th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Indian  Section.,  General 
Maclagan,  “ The  Building  Arts  of  India.” 

Zoological,  11,  Hanover-sq.,  W.,  1 p.m.  Annual  Aleeting. 
Royal  Institution,  Albermarle-street,  W.,  8 p.m.  AVeekly 
Aleeting  9 p.m.  Prof.  Blackie,  “The  Language  and 
Literature  of  the  Scottish  Highlands.” 

Geologists’  Association,  Lniversity  College,  W.C.  Ex- 
cursions to  Charlton  and  Blackheath,  under  the  direc- 
tion of  Dr.  Logan  Lobley. 

National  Health  Society,  23,  Hertford-street,  W.,  4 p.m. 
(Drawing-room  Lectures.)  Prof.  Fleeming  Jenkin, 
“ Sanitaiy  House  Inspection.” 

SatuPvD.uy,  April  30th... Royal  Botanic,  Inner-circle  Regent’ s- 
park,  N.W.,  2 p.m.  Exhibition  of  Spring  Flowers. 
Royal  Institution,  Albemarle-street.  W.,  p.m.  Idof. 
Heniy  Morley,  “ Scotland’s  Part  in  English  Literature.” 
(Lecture  I.) 
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£.U  communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.C. 


NOTICES. 


AET  WOHKMANSHIP  EXHIBITION. 

The  preparations  for  the  Exhibition  of  Works  of 
Art  applied  to  Furniture,  at  the  Royal  Albert  Hall, 
are  now  being  proceeded  with.  The  available 
epace  has  been  divided  amongst  the  following 
■firms,  who  ■will  afford  facilities  to  exhibitors  of 
articles  which  may  be  considered  as  accessories  of 
furniture,  such  articles  to  be  shown  in  company 
with  the  specimens  of  art  furniture  exhibited  : — 
Messrs.  J.  G.  Grace  and  Son;  Morant,  Boyd,  and 
Blanford;  Jackson  and  Graham;  Gillow  and  Co.; 
Holland  and  Sons ; Howard  and  Sons ; Wright  and 
Mansfield;  Collinson  and  Lock;  Gregory  and  Co.; 
Shoolbred  and  Co.;  and  Johnstone,  Jeanes,  and 
Co.  The  Exhibition  will  open  on  Thursday,  12th 
May,  at  the  same  time  as  the  General  Art  Exhi- 
bition at  the  Albert  Hall,  and  it  is  proposed  to 
keep  the  Exhibition  open  until  the  end  of  July. 


DOMESTIC  ECONOMY  CONGRESS. 

A meeting  of  the  General  Committee  of  Ladies 
of  the  above  Congress  was  held  at  the  Society  of 
Arts  on  Wednesday,  the  27th  April,  Sir  Henry 
Cole,  K.C.B.,  in  the  chair.  Present : — The 

Countess  of  Airlie,  the  Viscountess  Harberton, 
Lady  Charlotte  Schrieber,  Lady  Blanche  Hozier, 
Lady  Cole,  Mrs.  Cotton,  Mrs.  Floyer,  Mrs. 
Grenfell,  Mrs.  Hollond,  Mrs.  Lecky,  Mrs.  Mann, 
Mrs.  Pejiloe,  Miss  Cole,  Miss  Hooper,  and  Miss 
Fay  Lankester.  Lord  Alfred  S.  Churchill,  Major- 
General  F.  C.  Cotton,  C.S.I.,  Rev.  J.  Faunthorpe, 
and  the  Rev.  Newton  Price,  members  of  the 
Executive  Committee,  were  also  present. 


PROCEEDINGS  OF  THE  SOCIETY. 


NINETEENTH  ORDINARY  MEETING. 

Wednesday,  April  27  th,  1881  ; Theodore 
Aston,  Q.C.,  in  the  chair. 


The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Allison,  Herbert  John,  41,  Southampton -buildings, 
Holborn,  W.C. 

Baggallay,  Henry  Charles,  4,  Ada’s-avenue,  Hull, 
Yorkshire. 

Blakesley,  John  Holmes,  M.A.,  23,  Fopstone-road, 
South  Kensington,  S.W. 

Elliott,  William  St.  George,  M.D.,  39,  Upper  Brook- 
street,  W. 

Favarger,  Henri,  75,  Turnmill- street,  E.C. 

Heseltine,  Francis  J.,  Westminster  Palace  Hotel, 
Victoria -street,  S.W. 

Inglefield,  Admiral  Sir  Edward,  K.C.B.,  99,  Queen’s- 
gate.  South  Kensington,  S.W. 

Keefe,  John,  Colquitt-chambers,  6,  Colquitt-street, 
Liverpool. 

Longworth,  William,  Guildford,  Surrey. 

Matthay,  George,  F.R.S.,  Cheyne-house,  Chelsea 
Embankment,  S.W. 

Ramsden,  John  Carter,  Gristhorpe-hall,  near  Filey, 
Yorkshire. 

Ravensworth,  Earl  of,  9,  Mansfield-street,  W. 

Severn,  Walter,  9,  Earl’s-court-square,  S.W. 

Snape,  William,  J.P.  (Mayor  of  Over  Darwen),  Lyn- 
wood, Darwen,  Lancashire. 

Sproston,  Hugh,  Hughville,  South  Norwood,  S.E., 
and  Hemerara. 

Thornton,  Edward,  C.B.,  Bank-house,  W^indsor. 
Warren,  W.  J.,  Cotford- villa,  Bournemouth. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Culley,  WilliamRichard,  1 5,  Maryon-road,  Charlton,  S.E. 
Dale,  George  Williams  Melville,  Ellerslie,  Nether- 
street,  North  Finchley,  N. 

Davis,  Moses,  27,  Wellclose- square,  E. 

Knight,  William  Duncan,  Avening-house,  Greenhill, 
Hampstead,  N.W. 

Mackie,  John,  2,  Victoria- villas,  Queen’s-road,  Reading. 
Pope,  Joseph  John,  M.R.C.S.,  4,  South -crescent.  Bed- 
ford-square,  W.C. 

Rowan,  Arthur  Hill,  6,  Westminster-chambers,  S.W. 
Thornhill,  George,  C.S.I.,  3G,  Eastbourne -terrace,  W. 

The  Chairman,  in  introducing  Mr.  Johnson,  said  the 
subject  of  trade  marks  was  one  of  great  national,  and  even 
international,  importance.  The  system  introduced  by 
the  new  law  was  entirely  new,  and  the  law  itself  in 
many  points  was  defective,  in  not  expressing  what 
ought  to  be  done  in  order  to  carry  out  its  enactments. 
Much  credit  was  due  to  Lord  Cairns  for  the  attention 
he  paid  to  the  subject,  and  the  care  with  which  the 
rules  -w’ere  drawn  up,  but  the  matter  being  entirely  new, 
a great  deal  was  left  unprovided  for,  which  experience 
had  shown  might  and  ought  to  have  been  enacted.  If 
those  present  would,  at  the  conclusion  of  the  paper,  favour 
the  meeting  with  their  suggestions  as  to  what  might  be 
done  to  carry  out  the  intention  of  the  Act,  they  would 
render  great  service  to  the  commercial  community. 

The  paper  read  was  on — 

TRADE  MARKS. 

By  Edmund  Johnson,  F.S.S.,  F.Z.S. 

Honorary  Secretary  of  the  London  Trade  Marks  Ck>mmittee. 

The  law  relating  to  trade  marks  is  founded  on 
an  accumulation  of  judicial  decisions  of  our  Chan- 
cery Judges,  based  upon  the  common  law  of  the 
land  and  on  principles  of  equity ; and  was  well  es- 
tablished before  the  Trade  Marks  Registration  Act 
of  1875  came  into  operation. 
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It  cannot  be  too  clearly  stated  that  tbe  object 
of  tbe  Act  was  not  to  interfere  with  existing  rights 
or  to  alter  the  general  law,  but,  as  its  name  infers, 
to  devise  a system  of  registration  for  trade  marks  ; 
and,  incidentally,  its  effect  has  been  to  render 
registration  compulsory,  by  debarring  those 
owners  whose  marks  were  not  registered  before 
the  1st  July,  1876,  from  the  right  to  institute 
proceedings  to  prevent  infringement. 

I desire  to  confine  my  attention,  as  closely  as 
possible,  to  the  practical  experience  gained  in  con- 
nection with  applications  for  the  registration  of 
trade  marks  under  these  Acts ; and,  in  the  course  of 
these  observations,  I shall  have  occasion  to  mention 
some  important  and  leading  judicial  decisions  bear- 
ing upon  the  subject,  and  to  suggest  some  altera- 
tions which,  I venture  to  think,  will  meet  with 
the  general  approval  of  those  interested  in  trade 
marks. 

The  Act  of  1875  provides  for  the  establishment 
of  a registry.  It  enacts,  inter  alia,  that  a trade  mark 
must  be  registered  as  belonging  to  particular  goods 
or  classes  of  goods  ; that  registration  of  a person  as 
first  proprietor  of  a trade  mark  shall  be  primd  facie 
evidence  of  his  right  to  the  exclusive  use  of  such 
trade  mark,  and  shall,  after  five  years  from  regis- 
tration, be  conclusive  evidence  of  his  right  to  the 
exclusive  use  of  such  trade  mark.  Section  10  of 
the  Act  thus  defines  a trade  mark : — 

“ For  the  purposes  of  this  Act,  a trade  mark  consists 
of  one  or  more  of  the  following  essential  particulars ; 
that  is  to  say : — 

“ A name  of  an  individual  or  firm  printed,  impressed, 
or  woven  in  some  particular  and  distinctive 
manner;  or 

‘ ‘ A written  signature  or  copy  of  a written  signature 
of  an  individual  or  firm  ; or 

“A  distinctive  device,  mark,  heading,  label,  or 
ticket ; 

and  there  may  be  added  to  any  one  or  more  of  the  said 
particulars  any  letters,  words,  or  figures,  or  combination 
of  letters,  words,  or  figures ; also 

“ Any  special  and  distinctive  word  or  words  or  com- 
bination of  figures  or  letters  used  as  a trade  mark 
before  the  passing  of  this  Act  may  be  registered  as 
such  imder  this  Ack” 

The  Act  also  contains  various  provisions  as  to 
applications  to  the  Chancery  division,  for  rectifica- 
tion of  the  register  and  as  to  the  framing  and 
varying  of  rules. 

The  Amendment  Act  of  1876  extended  the  pre- 
scribed period  for  registration  for  one  year,  and 
introduced  a very  important  new  feature  in  pro- 
viding for  the  granting  of  certificates  of  refusal 
in  respect  of  such  old  marks  as  could  not  be 
registered  under  the  Act  of  1875. 

The  Act  of  1877  extended  the  date  for  the 
registration  of  marks  used  in  textile  industries 
(Classes  23  to  35)  to  the  1st  July,  1877,  or  such 
further  date  as  might,  by  Order  in  Council,  be 
determined. 

Euler, — The  first  schedule  to  the  Eules,  settled 
and  published  by  order  of  the  Lord  Chancellor,  con- 
tains a list  of  the  fifty  classes  into  which  goods 
arc  distributed  for  the  purposes  of  registration,  in 
one  or  more  of  which  every  mark  must  be  regis- 
tered. 

The  statement  containing  the  application  for  the 
registration  of  a trade  mark  must  specify  the 
goods  with  respect  to  which  the  mark  is  to  be 
registered,  and  in  the  case  of  a trade  mark  used 


before  the  passing  of  the  Act,  must  particularise 
the  goods  in  respect  of  which  it  has  been  used,  and 
the  length  of  time  so  used. 

Other  provisions  are  contained  in  the  rules  with 
reference  to  the  advertisement  of  the  application 
and  notice  of  opposition,  as  to  which  I need  not 
here  make  any  special  reference.  I may  simply 
remark  that  they  are  framed  with  ability,  and  have 
been  carried  out  by  the  Trade  Marks  Eegistry  in 
such  a manner  as  to  merit  and  secure  general  satis- 
faction. 

ClassificatiO]^'. — The  classification  of  goods  in 
respect  of  which  trade  marks  are  registered  in  the 
fifty  different  classes  has  been  found  on  the  whole- 
to  work  well.  It  was  prepared  upon  the  basis  of 
the  system  adopted  in  connection  with  most  of  the 
leading  International  Exhibitions.  Some  classes 
are  very  distinct  in  themselves,  whilst  others, 
necessarily,  are  somewhat  incongruous. 

The  Eegistry. — On  January  1st,  1876,  the  office- 
for  receiving  applications  for  the  registration  of 
Trade  Marks  was  opened  at  4,  Quality-court, 
Chancery-lane,  under  the  superintendence  of  the- 
Commissioners  of  Patents,  Mr.  H.  Eeader  Lack,  of 
the  Board  of  Trade,  a gentleman  who  had  acquired 
much  commercial  experience  during  his  many  years’ 
connection  with  that  department,  being  appointed 
Eegistrar.  Some  time  afterwards,  Mr.  J.  Lowry 
Whittle,  Barrister-at-Law,  was  appointed  Assistant- 
Eegistrar,  being  subsequently  succeeded  by  Mr.  W 
McCalmont  Cairns.  The  registry  is  now  per- 
manently established  at  the  Patent-office,  in 
Southampton-buildings . 

Applications  during  the  first  year  flowed  in  very 
rapidly.  The  number  received  up  to  December  31st, 
1876,  was  3,698,  covering  a total  of  10,384  marks. 
Of  these,  2,204  cotton  marks  were  sent  on  to- 
Manchester.  56  oppositions  were  made  during  the 
first  year. 

Marks  were  first  placed  on  the  register  in 
October.  The  number  of  marks  registered  at  31st 
December,  1876,  stood  at  261,  some  of  which  being 
registered  in  more  than  one  class,  the  total  regis- 
trations attained  was  454. 

Meanwhile  47  numbers  of  the  official  paper,, 
known  as  the  Trade  Maries  Journal,  had  been 
issued.  The  first  number  was  published  on  May 
3rd,  1876.  The  Journal  specifies  the  name  and 
calling  of  applicants,  the  description  of  goods 
to  which  the  marks  have  been  or  are  to  be 
applied,  and,  in  connection  with  old  marks,  the? 
length  of  time  during  which  they  have  been  used  ; 
such  information  is  accompanied  in  every  in- 
stance by  an  illustration  of  the  mark,  with  the- 
exception  hereafter  referred  to.  During  1876, 
4,031  different  marks  were  advertised,  giving  a 
total  of  4,874  advertisements,  many  of  the  marks 
being  applied  for  in  more  than  one  class. 

Particulars  of  the  marks  registered  are  inserted 
in  the  Journal.  The  first  list  was  given  in  Ko.  48, 
January  3rd,  1877.  Every  successive  number  has 
contained  a list  of  the  marks  registered  since  the 
issue  of  the  preceding  Jowma?. 

During  1877,  the  second  year,  the  number 
of  marks  tendered  for  registration  was  consider- 
ably less,  thus  enabling  much  attention  to  be 
devoted  to  the  marks  left  over  during  the  pre- 
ceding year,  the  registration  of  which  accord- 
ingly proceeded  with  rapidity,  4,984  being  placed 
on  the  register  by  the  end  of  that  year. 
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The  experience  brought  to  bear  by  this  time  also  I The  number  of  marks  advertised  in  1877  waS  ' 
gave  rise  to  many  questions,  in  regard  both  to  ! 7,907,  as  against  8,753  placed  upon  the  register, 
practice  and  law,  which  had  to  be  settled  by  judicial  I Of  the  latter,  of  course,  a large  proportion  included' 
decisions.  Registration  in  connection  with  certain  j marks  applied  for  during  1876. 
classes  of  marks  necessarily  had  to  remain  in  | In  1878,  3,240  marks  were  advertised,  and  3,687 
abeyance  pending  such  decisions  in  the  Courts  of  | registered.  In  1879,  3,198  were  advertised,  and 
first  instance.  There  were  several  appeals,  and  one  | 3,118  registered,  against  2,417  advertised  and  2,752' 
case  was  taken  to  the  House  of  Lords.  i registered  during  1880.  The  total  numbers  for 

It  was  only  after  the  great  mass  of  marks  in  use  I the  five  years  thus  attained  are  21,636  marks- 
in  particular  branches  of  industry  had  been  brought  1 advertised,  and  18,761  registered*. 


together  so  as  to  permit  of  examination,  that  any  1 
comparison  could  be  made  in  connection  with  what 
are  recognised  under  the  term  of  “ private  ” and 
those  kno^vn  as  “common”  or  “open”  marks. 
This  distinction  is  not  confined  to  the  cotton  trade, 
although  most  conspicuously  displayed  in  marks 
employed  therein.  It  extends  to  other  industries, 
among  which  may  be  specially  mentioned  the  iron 
trade  (in  which  arose  the  questions  settled  in 
“ Barrows’s  case  ”)  and  the  needle  trade.* 

intimation  that  this  feature  is  protected  in  a variety  of  combina^ 
tions.  Registration  with  a note  appended,  limiting  registration 
in  some  way  ; re  Mitchell  (2)  ; re  Leonhardt ; re  Kuhn  and  Co.  ; 
ex  jjarfe  BaiTOW's;  re  Jelly,  Son,  and  Jones;  j-eLysaght;  reRabone; 
re  Farina  (.3)  ; re  Whiteley  (all  in  Sebastian’s  Digest  of  Trade 
1 Mark  Cases) ; re  Sykes  (29  W.  R.)  Registration  of  essential 
j features  only,  as  in  Orr,  Ewdng  v.  Registrar  of  lYade  Marks,  in 
House  of  Lords.  The  decision  of  the  Court  of  Appeal  seems  at 
variance  with  this  decision  w'hen,  in  re  Royal  Baking  Powder  Cck  „ 
they  refused  to  register  the  word  “Royal,”  or  the  words  “ RoyaP 
Baking  I’owder,”  without  other  details,  though  the  word  “ Royal  ” ' 
was  the  only  feature  in  the  whole  label  that  could  be  called  ' 
distinctive,  which,  in  this  particular  trade,  it  appeared  to  be. 

* The  following  is  a statement  of  the  Xumber  of  Trade  Marks 
Advertised  and  of  the  Xumber  Registered  in  each  of  the  50  Classes 
of  Goods,  respectively,  during  the  five  years  commencing  1st 
1 Januarj-,  1876,  and  ending  31st  December,  1880 ; — 

* !Mentin  may  be  made  of  the  following  different  modes  of  regis- 
tration, viz. : — Eepresentative  registration,  as  in  BaiTows’s  case 
and  Brooks’s  case,  where  an  essential  feature  is  registered,  with  an 

Class. 

1876. 

1877. 

1878. 

1879. 

1 ] 

‘ 1880. 

Total. 

Advertised. 

Registered. 

! 

Advertised. 

Registered. 

Advertised. 

Registered. 

i 

Advertised.  | 

Advertised. 

Registered. 

Advertised. 

S 

'to 

Xo. 

No. 

Xo. 

Xo. 

Xo. 

Xo. 

Xo. 

No. 

Xo. 

No. 

No. 

Xo'. 

1 

80 

2 
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1.36 

42 

56 

47 

39 

37 

47 

.312 

280' 

2 

69 

3 

90 

1.32 

47 

43 

27 

24 

40 

30 

273 

232; 

3 

273 

28 

374 

456 

148 

207 

126 

106 

144 

134 

1,065 

931 

4 

30 

.3 

92 

74 

39 

45 

36 

.36 

24 

.31 

221 

189' 

5 

520 

64 

460 

659 

196 

1.59 

168 

228 

65 

115 

1,409 

1,225  V. 

6 

161 

.‘54 

223 

269 

62 

S3 

40 

50 

16 

! 18 

502 

454 

7 

.36 

140 

111 

45 

72 

21 

29 

14 

10 

2.56 

222 

8 

19 

72 

61 

29 

27 

18 

14 

13 

1 . 29 

151 

131 

9 

21 

7 

29 

.30 

8 

13 

11 

7 

6 

1 7 

75 

64 

10  

35 

6 

35 

45 

19 

22 

18 

17 

18 

18 

125 

108 
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18 

4 

43 

43 

18 

22 

11 

15 

14 

9 

104 

93 

12  

221 

3 

363 

457 

107 

131 

51 

37 

.58 

80 

800 

728 

13  

419 

27 

586 

687 

188 

185 

91 

206 

1.56 

129 

1,440 

1,234 

14  

122 

23 

93 

1.54 

41 

4.3 

53 

63 

33 

j 29 

342 

312 

15  

24 

4 

28 

34 

11 

17 

12 

11 

21 

! 21 

96 

87 

16  

57 

17 

41 

61 

21 

22 

24 

21 

19 

19 

162 

140 

17  

16 

2 

31 

27 

14 

11 

14 

17 

10 

7 

85 

64 

18  

77 

4 

84 

111 

27 

.3.5 

1.3 

16 

25 

12 

226 

178 

19  

29 

2 

44 

52 

18 

23 

6 

11 

8 

7 

105 

95 

20  

17 

2 

41 

26 

11 

.30 

1 

7 

1 2 

1 

72 

66.  • 

21  

29 

1 

33 

.39 

11 

17 

11 

13 

i 2 

2 

88 

72- 

22  

9 

1 

18 

18 

17 

14 

4 

5 

15 

9 

6.3 

47 

23  

365 

225 

148 

238 

124 

116 

1 196 

214 

833 

793 

24  

... 

.52 

7 

1,030 

752 

1 313 

588 

1,395 

1,347 

25  

62 

31 

50 

.56 

40 

44 

' 15 

22 

167 

153 

26  

”9 

86 

57 

22 

52 

21 

19 

! 16 

9 

154 

137 

27  

10 

... 

140 

122 

28 

44 

20 

14 

1 

17 

215 

197 

28  ... 

.3 

56 

35 

22 

41 

16 

12 

1 12 

12 

109 

100 

29  

2 

23 

21 

9 

9 

12 

11 

5 

6 

51 

47 

.30  

38 

69 

67 

45 

60 

16 

20 

i 1® 

19 

183 

166  ^ 

31  

12 

63 

57 

.37 

44 

16 

14 

' 18 

18 

146 

133  . 

32  

4 

93 

47 

41 

72 

15 

20 

22 

19 

175 

158’ 

33  

27 

34 

40 

24 

30 

18 

16 

24 

17 

127 

103: 

.34  

16 

197 

156 

101 

120 

62 

51 

56 

60 

432 

387' 

.^5  

9 

87 

54 

67 

79 

26 

29 

17 

24 

206 

186- 

.36  ...  - 

17 

*4 

31 

36 

18 

12 

15 

18 

9 

10 

90 

80 

.37  

44 

3 

60 

77 

29 

26 

15 

23 

15 

16 
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145 

38  

104 

13 

206 

2.32 

118 

125 

67 

72 

77 

70 

.572 

512 

.39  ... 

197 

27 

350 
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133 

189 

1.59 

86 

65 

136 

!K)4 

707 

40  

16 

50 

45 

27 

26 

18 

21 

10 

15 

121 

107 

41  

15 

*3 

34 

30 

14 

12 

11 

14 

7 

8 

81 

67T 

42  

429 

70 

432 

624 

241 

202 

161 

179 

169 

151 

1,432 

1,226: 

4.3  

676 

31 

710 

1,073 

217 

259 

1.31 

ia5 

149 

132 

1,883 

1,630’ 

44  

131 

12 

271 

215 

50 

64 

29 

33 

59 

41 

540 

365 

45  

292 

23 

538 

547 

150 

209 

124 

149 

155 

145 

1,259 

1,073. 

46  

5 

3 

2 

2 

2 

2 

1 

2 

2 

1 

12 

10 

47  

198 

4 

301 

391 

108 

124 

82 

85 

76 

85 

765 

689 
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9 

167 

239 
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51 

50 

65 

64 
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464 

49  

19 

36 

29 

18 

18 

20 

24 

8 

1.3 
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84 

50  — 
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15 

418 

350 
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188 

95 

117 

85 

76 

746 

937  j 

Total 

4,874 

4.34 

7,907 

8,753 

.3,240 

.3,687 

1 

.3,198 

.3,118 

2,417 

1 

2,752 

21,636  j 

18,764 
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During  1876,  there  were  issued  47  numbers  of 
ihe  Official  Journal;  76  in  1877  ; 33  in  1878  ; 27  in 
2879;  and  26  in  1880.  The  total  fur  the  five  years 
is  209. 

There  can  be  no  doubt  that  registration  has 
had  the  effect  of  encouraging  the  adoption  of  new 
trade  marks.  This  is  shown  by  the  fact  that, 
whilst  in  the  first  six  numbers  of  the  Official 
Jmirnal  the  proportion  of  old  to  new  marks  was 
633  to  100,  in  the  last  six  issued  during  the  year 
1880,  there  were  advertised  but  91  old  marks 
against  363  new.  As  a matter  of  course  it  may 
be  assumed  that  the  bulk  of  the  old  marks,  that  is 
those  in  use  at  the  passing  of  the  Act  (August  13, 
1873),  have  been  tendered  for  registration  in  the 
five  years  during  which  it  has  been  in  operation. 
Under  the  restrictions  prevailing  with  reference  to 
new  marks,  it  may  well  be  claimed  that  there  is 
thus  every  prospect  of  ample  distinctiveness  in  the 
trade  marks  of  the  future. 

Oppositions. — In  all,  during  the  five  years,  287 
oppositions  have  been  made.  Of  these,  but  a small 
proportion  of  cases  have  been  carried  into  Court, 
a great  number  having  resulted  in  compromises 
between  the  parties  concerned,  or  by  the  with- 
drawal of  the  original  applications. 

Eegistration  of  Subsequent  Proprietors. — 
Under  assignment,  and  by  transmission,  135 
registrations  have  been  effected  during  the  five 
years.  Some  further  provision  on  the  subject 
seems  necessary. 

I am  aware  of  an  instance  in  which  the  agent  in 
this  country  of  a Continental  manufacturer,  under 
instructions  to  register  a trade  mark  for  his  prin- 
cipal, completed  the  registration  in  his  own  name, 
not  omitting,  however,  to  debit  the  costs  to  the 
rightful  owner  of  the  mark.  Subsequently,  on  the 
wrongful  registration  becoming  known,  the  owner 
was  content  with  the  surrender  of  the  notification  of 
registration  previously  issued  by  the  registrar,  and 
an  assignment  of  the  mark  itself.  As  to  the  value 
of  an  assignment  under  such  circumstances,  it  is 
not  for  me  to  pronounce,  but  I venture  to  doubt 
whether  the  registration  of  what  is  not  lawfully 
possessed  can  ever  be  valid,  or  any  legal  assign- 
ment of  it  possible.* 

Ckrtificates  of  Eegistration.— During  the 
five  years,  614  certificates  for  obtaining  registra- 
tion abroad  have  been  applied  for,  and  86  certifi- 
cates for  use  in  legal  proceedings.  The  facilities 
acooi’ded  iii  procuring  foreign  registrations  have 
been  found  of  much  value  in  all  instances,  whilst  in 
some  countries,  as  is  well  known,  registration  of 
Ilritish  trade  marks  could  not  have  been  otherwise 
obtained. 

Certiitoates  of  Eefusal.— Up  to  December 
31st  last,  212  such  certificates  had  been  issued. 
Athough  this  number  is  comparatively  small,  it 
must  be  admitted  that  the  value  of  the  certificate 
to  the  owners  of  the  marks  has  in  most  instances 
fully  warranted  the  providing  for  such  certificates 
in  the  Amendment  Act  of  1876.  I am  not  aware 
whether  in  foreign  countries,  where  the  certificate 
from  the  registry  here  is  a sine  qua  non  to  obtain 
registration  by  British  manufacturers,  the  certifi- 
cate of  refusal  is  equally  recognised.  Certainly  it 

• Pec  parte  I.a^n  enoe,  re  Rust,  and  re  Farina.  29  W.  R. 


should  be  so.  The  certificate  of  refusal  is,  as  it 
were,  a recognition  of  the  user  of  the  mark,  with 
the  official  statement  of  the  fact  that  the  mark, 
although  possibly  a valid  one,  is  not  capable  of 
registration  here  under  the  Act. 

Searches. — The  total  number  of  searches  and 
inspections  at  the  registry  during  the  five  years 
was  4,801. 

Eectification  of  Register. — In  all,  but  47  rec- 
tifications had  been  effected  prior  to  December  31st 
last.  This  is  not  astonishing,  for  when  the  trouble 
and  cost  of  an  application  to  the  High  Court  are 
considered,  it  may  be  well  assumed  that  every 
effort  is  made  to  avoid  recourse  to  such  procedure, 
even  when  involving  merely  a consent  brief. 
The  registrar  has  the  power  at  any  stage 
during  application,  both  before  and  after  the 
advertising  of  a mark,  to  permit  any  alteration  ; 
but  once  placed  upon  the  register,  the  mark  passes 
wholly  out  of  his  control  and  into  that  of  thu 
Court.  That  this  should  be  so  in  regard  to  the 
essential  and  distinctive  features  of  the  trade  mark 
is  undoubtedly  reasonable ; but  that  the  registrar 
should  not  be  empowered  to  make  a mere  verbal 
alteration  in  a registered  mark  which  includes  text, 
such  as  address,  &c.,  can  scarcely  be  deemed  so. 
Under  proper  restrictions  and  the  payment  of 
proper  fees  no  difficulty  should  be  placed  in  the 
way  of  a registered  owner  making  such  slight 
alterations  as  may  be  required  from  time  to  time 
upon  the  register.  This  is  a question  which  ought 
to  be  dealt  with  under  a new  rule,  and  I ven- 
ture respectfully  to  submit  it  to  the  considera- 
tion of  the  Commissioners.  That  the  full  majesty 
of  the  Chancery  Division  of  the  Hifih  Court  of 
Justice  should  have  to  be  brought  to  bear, 
and  its  ponderous  machinery  set  in  motion,  for  a 
mere  trifling  alteration  in  an  old  label  upon  the 
register  seems  monstrous.  In  one  instance,  of 
recent  date,  the  registered  owner  of  three  labels, 
desirous  of  striking  out  in  one  the  word  “ manu- 
factory,” and  to  reduce  the  size  of  type  in 
which  his  address  appeared,  and  putting  it  in 
brackets,  did  actually  apply  to  the  Court  for  an 
order.  Certainly,  under  the  same  motion,  he  recti- 
fied the  register  by  striking  out  the  words  “pre- 
pared by”  from  a second  label,  altering  the 
type  and  character  of  the  address  on  it,  and 
likewise  obtaining  authority  to  place  it  within 
I trackets ; and  similarly  to  get  rid  of  the  word 
“manufactory”  and  vary  the  address  in  a third 
label,  all  for  one  set  of  costs.  The  object  of  such 
an  application,  doubtless,  was  to  obtain  certificates 
bearing  the  labels  in  the  amended  form  for  some 
foreign  registrations.  The  applicant,  as  a matter 
of  course,  when  registering  abroad,  would  desire 
to  protect  his  labels  in  the  form  in  which  they  are 
now  used  in  the  country  in  which  registration  is 
sought.  If  he  obtained  the  certificates  under  the 
original  registration,  the  representations  on  the 
certificates  would  not  correspond  with  the  repre- 
sentations tendered  for  the  foreign  registrations. 
The  application  would  be  refused;  and  it  so  becomes 
necessary  as  a preliminary  step  to  rectify  the 
register  here. 

If  a trade  mark  is  incorrectly  registered,  any 
person  who  is  aggrieved  can  apply  to  have  the 
register  rectified,  and  the  maik  removed  in 
whole  or  in  part,  or  a note  appended  limiting 
the  registration  in  some  way.  The  application 
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may  be  made  either  on  the  ground  that  the 
mark  is  the  property  of  the  applicant,  or  that  it  is 
common  property,  and  should  not  be  registered 
at  all.  A good  illustration  of  this  class  of  cases 
is  the  sealing-wax  case.  Messrs.  Hyde  registered 
the  words  “Bank  of  England”  as  applied  to 
sealing-wax ; thereupon  other  makers  of  wax 
applied  to  the  Court  to  rectify  the  register,  by 
cancelling  Messrs.  Hyde’s  registration.  They 
proved  the  use  of  the  words  “ Bank  of  England  ” 
by  others  in  the  trade  for  upwards  of  forty  years, 
and  on  this  evidence  the  Master  of  the  Rolls  ordered 
the  registration  to  be  cancelled.  In  giving  judg- 
ment he  said : — 

“ It  is  incumbent  on  every  one  who  disputes  the  title 
to  a trade  mark  to  apply  as  speedily  as  possible  to  remove 
the  mark  from  the  register.  Those  who  register  a 
mark  to  which  they  are  not  entitled,  do  so  at  their  own 
risk  and  peril.  They  must  satisfy  themselves  before 
they  register  that  it  is  a mark  to  which  they  are  entitled, 
and  I do  not  see  any  reason  whatever  for  drawing  any 
distinction  between  one  title  and  another.  If  a man 
has  a good  title  he  has  a right  to  register,  and  if  he  has 
no  title,  he  ought  not  to  attempt  it.  As  a general  rule, 
it  must  be  understood  that  every  man  registers  at  his 
own  peril.’’ 

The  law  as  to  rectification  has  been  summarised 
by  Lord  Blackburn.* 

In  several  instances  applications  to  the  Court 
for  rectification  have  been  necessitated  by  the 
applicant  partner  having  omitted  to  include  the 
names  of  the  other  members  of  the  firm  in  the 
original  application,  registration  then  being 
effected  in  the  name  of  the  applying  partner  as 
though  trading  alone  in  the  name  of  a firm.  The 
power  of  the  Court  to  direct  rectification  in  such 
cases  appears  to  require  enlargement. 

Cancellations.  — The  new  rule  made  on 
February  14,  1878,  providing  for  the  cancellation 
of  entries  upon  the  register  by  the  proprietor, 
although  utilised  in  only  eleven  instances,  is 
a wise  provision.  Its  utility  has  been  found,  in 
an  instance  within  my  own  knowledge,  in  facili- 
tating the  jdacing  on  the  register  of  the  rightful 
owners  of  a foreign  trade  mark  which  had  been 
inadvertently  registered  in  the  name  of  their 
British  agent.  The  cancellation,  in  the  first  in- 
stance, and  subsequent  re-registration,  have  pre- 
sented a simple  mode  of  deaUng  with  what  other- 
wise might  have  involved  an  application  to  the 
Court,  or  other  complicated  procedure.  Similarly, 
where  errors  in  specifying  ownership,  or  in  the 
description  of  the  trade  mark,  or  the  term  of  user, 
have  unintentionally  been  committed  in  the  original 
declaration,  under  this  rule  applicants  who  do  not 
object  to  forego  the  advantages  of  the  earlier  date 


* “ When  the  Chancery  Division  is  satisfied  that  the  applicant 
is  a person  who  is  for  the  time  being  entitled  to  the  exclusive  use 
of  a trade  mark  in  accordance  with  law,  and  that  the  trade 
mark  is  one  within  the  definition  of  sect.  10  of  the  Act  of  1875, 
the  Court  i.s  ex  dehito  justitim  to  rectify  the  regi.ster,  just  as  it 
would  before  the  Act  of  1875  have  been  hound  ex  dehito  justitice 
upon  similar  proof  to  prevent  any  one  infringing  a trade  mark 
then  and  still  his  property.  The  burden  of  proof  lies  upon  the 
person  making  the  application  to  amend  the  register,  but  if  he 
does  produce  such  pro<jf  as  would  in  the  opinion  of  the  Court 
entitle  him  to  an  injunction,  I do  not  think  that  the  words  of  the 
.5th  section,  ‘ if  satisfied  of  the  ju.stice  of  the  ca.se,’  can  or  ought 
U)  be  con.struf3d  as  meaning  to  give  the  Court  a discretion  to 
consider  whether  the  nature  of  the  trade  mark  is  such  as  to  make 
it  inconvenient  that  he  should  exercise  the  right  of  property  which 
It  is  proved  he  actually  has.’’ 


of  registratioQ  can  cancel  and  re-register  at  later 
date  in  a corrected  foim. 

Finance. — The  total  revenue  received  at  the 
registry  in  respect  of  fees,  certificates,  searches, 
&c.,  for  the  five  years  amounts  to  nearly  £30,000.* 
The  cost  of  conducting  the  office  has  been  con- 
siderably less.  Judged  by  the  practical  value  of 
the  work  done,  this  is  not  material.  It  is,  how- 
ever, a matter  for  consideration  whether  a depart- 
ment of  this  character  should  not  be  conducted 
wholly  irrespective  of  the  question  of  profit  or 
loss.  The  fees  fixed  are  moderate,  and  when  it  is 
borne  in  mind  that  no  further  revenue  in  respect  of 
marks  registered  can  be  anticipated  until  the  expiry 
of  the  fourteen  years  over  which  registration  ex- 
tends, a credit  has  to  be  taken  from  the  funds  mean- 
while as  it  were  accumulated,  as  against  the  cost  of 
conducting  the  registry  during  so  many  subsequent 
years.  In  this  manner  it  may  perhaps  be  assumed 
that  on  balance  at  the  expiry  of  the  first  fourteen 
years  the  registiy  will  be  found  to  have  just  paid 
its  way  as  a department.  This  by  many  will  be 
viewed  with  far  more  satisfaction  than  are  the 
constantly  accumulating  profits  of  the  Patent- 
office. 

Definitions  of  Trade  Marks. — All  laws  on 
the  subject  of  trade  marks  and  systems  devised  for 
their  registration  are  founded  on  the  ground 
common  to  all,  viz.,  efficacious  and  economical 
protection. 

In  whatever  country,  therefore,  trade  marks  are 
made  the  subject  of  legislative  enactment,  the 
definition  of  that  which  is  to  be  protected — the 
trade  mark  itself — is  of  primary  importance. 

Tlie  initial  difficulties  which  must  encounter  any 
attempt  to  establish  an  international  trade  mark 
law,  will  be  found  in  the  fact  that  each  country 
has  defined  a trade  mark  according  to  its  own  pre- 
valent ideas  of  what  it  should  be,  and  not  with  the 
view  of  finding  some  definition  which  would  be 
common  to  all  countries. 

For  instance,  in  England  the  facsimile  of  a 
signature  is  recognised  as  a trade  mark.  This  is 
not  so  in  America,  unless  the  autograph  has  some- 
thing to  distinguish  it  from  other  autographs  of 
per^ons  similarly  named.  The  pressing  importance 
of  unifying,  at  the  earliest  possible  moment,  the 
definition  of  a trade  mark,  was  somewhat  fully 
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dwelt  upon  in  a paper  on  the  subject,  which,  con- 
jointly with  Mr.  Israel  Davis,  M.A.,  Barrister-at- 
Law,  I had  the  honour  to  contribute  to  the  Inter- 
national Congress  on  Industrial  Property,  held  at 
Paris  during  the  Exhibition  of  1878.* 

It  is  not  my  intention  here  to  pursue  this 
subject  further.  I will  simply  remark  that  it 
would  be  well  if  the  manufacturers  and  merchants 
of  England  would  unceasingly  exert  themselves  to 
bring  about  an  international  trade  mark  law.  No 
country  would  be  more  benefited  by  such  a law 
than  our  own. 

For  the  purposes  of  the  Trade  Marks  Eegistra- 
tion  Acts,  the  definition  of  a trade  mark  became 
necessary,  and,  having  regard  to  the  preconceived 
notion  that  a trade  mark  consists  in  any  name  or 
device  adopted  to  designate  goods,  its  definition 
must  have  been  found  exceedingly  difficult ; and 
it  maybe  mentioned  that  practice  is  considered  by 
many  to  have  shown  that  the  definition  adopted 
might  have  been  improved  upon. 

Certain  it  is  that  much  of  the  litigation  of  the 
last  five  years  about  trade  marks  has  arisen  out  of 
this  definition,  by  reason  of  its  restrictive  character, 
and  the  distinction  it  creates  between  old  and 
new  marks — old  marks  being  all  those  in  use  prior 
to  13th  August,  1875  (the  date  of  the  passing  of 
the  Act),  and  new  marks  all  those  not  used  prior 
to  that  date. 

Prior  to  the  new  Acts,  the  common  law  recog- 
nised as  a trade  mark,  a signature,  a figure,  a fancy 
name,  or  a letter,  or  a combination  of  letters  or 
words,  or  a device.  Under  the  Acts,  letters,  words, 
figures,  or  combinations  of  letters,  words,  or  figures 
-are  only  recognised  as  capable  of  registration 
>vhen  in  combination  with  a device,  mark,  heading, 
label,  or  ticket. 

Let  me  give  some  instances  bearing  upon,  and 
illustrative  of,  the  subject. 

"Word  Marks  and  Decisions  relating  thereto. 
— Soon  after  the  Act  came  into  operation,  an  appli- 
tion  was  made  to  register  the  fancy  word, 
“ Acilyton,”  which  liad  not  been  used  as  a trade 
iiiark  before  the  passing  of  the  Act.  The  Master 
of  the  liolls  refused  to  order  it  to  be  registered, 
holding  that  only  those  words  which  had  been 
used  Indore  the  passing  of  the  Act  as  trade  marks 
could  bo  registered ; the  reason  assigned  being  that, 
under  the  definition  of  a trade  mark  given  in  the 
Act,  a now  word  could  not  rightly  be  claimed. 
The  practical  result  of  this  decision  was  to  exclude 
froiu  registration  all  fancy  words  invented  and 
first  used  after  the  13th  August,  1875.  So,  while 
“Anatolia”  as  to  liquorice;  “Eureka”  as  to 
sliirts  ; “ Glcnficld”  as  to  starch,  and  a number  of 
otJjor  such  words,  are  all  trade  marks,  it  is  not 
iu)w  coni])ctent  for  any  person  to  create  a new 
trade  mark  of  any  such  fancy  word.  As  fancy 
uames  are  among  the  best  remembered  of  trade 
marks,  tin*  result  is  to  give  to  articles  so  named, 
and  established  in  use  before  1875,  an  important 
advantage,  and  to  check  the  continuation  of  a 
'ysb  iu  which,  in  the  past,  has  been  proved  to 
possess  great  commercial  value. 

Another  important  restriction  on  the  definition 
of  trade  marks  was  arrived  at  by  the  decision,  on 


“ C',)ni?)  ('.s  Int^niational  de  la  Propri^td  Tndustrielle,”  No.  24, 
page  i Raria : Imprimdrie  Nationale,  1879. 


the  application  of  Messrs.  Mitchell,  the  well-known 
pen  manufacturers,  who  had  used  the  letters  of  the 
alphabet  from  A to  W,  as  descriptive  of  the  various 
qualities  of  the  pens  made  by  them,  and  which 
were  known  to  the  trade  and  the  public  as 
“Mitchell’s  A,”  “Mitchell’s  J,”  &c.  Section 
X.,  after  defining  what,  for  the  purposes  of 
the  Act,  is  regarded  as  a trade  mark,  gives 
the  power  to  add  thereto  (that  is,  to  such  trade 
mark),  “ any  letters,  words,  or  figures,  or  com- 
bination of  letters,  words,  or  figures.”  The  plural 
is  used  throughout.  Messrs.  Mitchell  applied  to 
register  all  these  letter  marks  separately ; the 
registrar  refused,  and  the  Court  upheld  the  re- 
fusal, on  the  ground  that,  as  the  definition  of  a 
trade  mark  in  the  Act  was  in  the  plural,  and  spoke  of 
letters  or  combination  of  letters,  a single  letter  did 
not  come  within  the  definition,  and  so  was  not 
such  a trade  mark  as  could  be  registered  under  the 
Act.  This  decision  has  had  the  effect  of  ex- 
cluding from  registration  all  single  letters 
and  numbers,  unless  in  combination  with 
something  else.  How  far  this  is  good  law  may 
be  doubtful,  as  another  learned  judge  held  — 
and  on  this  point  his  decision  has  not  been  re- 
versed by  the  Court  of  Appeal — that  under  the 
Act  all  marks  that  the  Court  would  have  protected 
by  in  j unction  before  the  passing  of  the  Act  of  1 875  can 
be  registered  under  the  Act,  the  definition  of  a trade 
mark  given  in  the  Act  applying  to  new  marks  only. 
This  opinion  is  based  on  the  idea  that  the  object 
of  the  Act  was  to  protect  property,  that  in  all 
marks  used  before  1875  the  owner  had  a property, 
and  that  that  property  should  be  protected  by  the 
Act,  which  could  not  interfere  with  vested  rights  ; 
that,  therefore,  the  definition  of  a trade  mark 
given  by  the  Act  only  applied  to  new  marks,  the 
Legislature  having  the  right  to  say  before  giving 
its  protection  to  things  in  which  no  right  of  pro- 
perty already  existed,  that  its  own  terms  should  be 
observed  as  a condition  of  giving  that  protection. 
Although  the  case  in  which  Vice-Chancellor  Malins 
lays  down  these  doctrines  was  cited  in  the  argu- 
ment in  Mitchell’s  case,  the  Court  did  not  then 
accept  the  doctrine,  but  decided  that  for  the  pur- 
poses of  registration,  the  definition  in  the  Act 
applied  to  all  marks,  new  or  old. 

In  connection  with  numbers,  I am  not  aware  of 
any  test  cases  having  arisen,  but  that  it  should  be 
possible  for  a paper  manufacturer,  whose  mill 
number  happens  to  be  10  or  11,  to  register  such, 
number  as  his  trade  mark,  and  that  registration  to 
the  owner  of  mill  Xo.  8 or  Xo.  9 should  be  refused, 
seems  anomalous.  Paper  manufacturers  frequently 
consider  their  mill  numbers  as  their  trade  marks, 
and  many  are  so  registered  in  Class  39,  some 
separately  as  mere  numbers,  others  as  part  of  the 
registered  labels"  or  ream  wrappers  used  in  the 
paper  trade. 

In  Class  3 has  been  registered  a mark  consisting 
of  the  words  “Trade  Mark  ” with  the  letter  and 
figure  “A  1 ” in  combination.  The  words  “ Trade 
Mark  ” cannot  be  claimed  as  special  or  distinctive, 
being  only  permissively  placed  upon  the  register 
in  connection  with  old  marks.  The  combination 
“A  1 ” only  comprises  a single  letter  and  a single 
figure — a hybrid  plural.  This  restriction  as  to  the 
plural  would  certainly  appear  to  need  some  con- 
sideration when  the  matter  again  comes  before  the 
Legislature.  May  it  not  be  regarded  as  accidental 
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in  the  Act  of  1875  ? No  reason  can  be  traced,  so 
far  as  I am  aware,  for  placing  owners  of  marks 
consisting  of  single  letters,  or  single  figures,  or 
one  letter  and  one  figure  in  combination,  under  so 
special  a disadvantage. 

In  reply  to  remonstrances  made  on  behalf  of  an 
applicant  for  the  registration  of  an  old  word  mark 
which  had  been  refused,  the  registrar  some  time 
since,  with  much  justice,  and,  as  it  must  be  ad- 
mitted, with  very  commendable  frankness,  wrote, 
that  “ it  was  only  by  a very  gradual  process  that 
the  Commissioners  were  able  to  settle  the  principles 
on  which  the  distinctiveness  of  marks  consisting 
of  words  only  could  be  determined.”  In  the  early 
stages  of  the  work  of  the  office,  many  word  marks 
were  entered  upon  the  register,  applications  for 
which,  if  tendered  at  a later  date,  would  not  have 
been  entertained.  For  instance,  in  Class  3 (mostly 
described  as  medicines)  there  are  upon  the  register 
■5uch  word  trade  marks  as  “ Infant’s  Eelief,” 
“Family  Salve,”  “Mother’s  Hope,”  “Bosom 
Friend,”  and  many  others  of  a like  character. 
Yice-Chancellor  Hall,  in  December,  1879,  granted 
an  injunction  in  respect  of  “ Family  Salve  ” as 
the  registered  trade  mark  of  the  owner,  infringed 
by  one  who  had  been  in  his  employ  as  an  assistant. 
In  June  last,  Vice-Chancellor  Bacon  ordered  the 
registration  of  the  words  “ Kitchen  Crystal  Soap  ” 
to  be  completed,  considering  them  as  “special and 
distinctive,”  it  being  proved  in  evidence  that  these 
words  had  been  used  as  a trademark  for  twelve  years. 
The  registrar  had  declined  to  register  these  words 
upon  the  application  of  the  owner  of  the  mark, 
a Philadelphia  manufacturer.  The  same  words, 
•curiously  enough,  had  already  previously  been 
registered,  conjointly  with  a monogram,  for  a 
British  soap  manufacturer  claiming  a user  since 
1862.  To  the  parties  concerned  the  later  prac- 
tice adopted  at  the  registry  may  appear  as 
operating  injuriously  as  against  the  later  appli- 
cants. It  is  not  really  so,  however,  for  it  was 
open  to  all  owners  of  old  marks  in  use  prior  to 
13th  August,  1875,  to  forthwith  lodge  their  applica- 
"tions  on  1st  January,  1876,  when  the  registry  was 
opened.  Having  neglected  to  do  so,  it  is  by  their 
own  default  that  the  opportunity  has  been  lost. 
Eegistration,  conjointly  with  signature  or  device, 
has  now  to  be  resorted  to  in  connection  with  such 
old  marks  equally  as  with  new  ones.  It  only  re- 
mains to  express  the  hope  that,  should  future 
legislation  provide  for  the  rehabilitation  of  the 
status  of  word  marks,  all  meanwhile  registered 
under  the  present  system  may  be  recognised  retro- 
spectively, or  their  re-registration  as  words  alone 
be  provided  for. 

This  class  of  marks  has  been  still  further  limited 
by  the  decisions  that  have  been  given  on  the 
words  themselves.  To  constitute  a trade  mark,  it 
has  been  held  that  the  mark  must  not  bear  any 
relation  to  the  subject  matter  in  respect  of  which 
it  is  applied,  and  this  whatever  period  of  user  may 
have  belonged  to  it.  Thus,  “ Nourishing  Stout  ” 
was  held  not  to  be  a trade  mark,  because  merely 
Kiescriptive  of  the  article.  But  a word  such  as 
“ Angostura,”  when  applied  to  bitters,  being  not 
descriptive  but  distinctive,  was  held  to  be  a trade 
mark;  the  test  in  each  case  being,  “Is  the  word 
distinctive  or  merely  descriptive  ? ” If  distinctive, 
then  however  absurd  or  far-fetched  (and  the 
more  so  the  better),  it  is  a trade  mark,  and 


entitled  to  protection ; if  descriptive,  it  is 
under  no  circumstances  to  be  registered.  This 
point  was  dealt  with  in  the  case  of  Lamplough’s 
Pyretic  Saline.  Mr.  Lamplough  claimed  the  use  of 
the  word  “ Pyretic,”  but  the  Master  of  the  Polls, 
in  the  first  instance,  and  the  Court  of  Appeal 
afterwards,  held  that  there  could  be  no  property 
in  an  adjective  simply  descriptive  of  the  quality  of 
the  goods  sold.  In  another  case  a contest  arose 
between  the  words  “Valvoleum”  and  “ Valvo- 
line” ; both  fancy  words,  both  invented  to  describe 
the  particular  article  ; but  each  as  a trade  mark 
used  in  combination  with  a different  device ; here 
it  was  held  that  no  property  existed  in  either 
word,  as  both  were  only  another  form  of  stating 
that  the  substance  was  valve  oil. 

The  effect  of  the  decisions  having,  therefore,  been 
to  limit  materially  the  number  of  fancy  words  that 
could  be  registered,  a further  point  arose  on  the  use 
of  names  as  trade  marks  in  cases  where  the  name  had 
been  used  by  various  manufacturers,  as  applied  to 
certain  classes  of  goods,  such  as  the  word  “ Berlin  ” 
in  connection  with  wools,  “ Axminster”  for  carpets. 
This  point  was  settled  in  the  case  of  the  word 
“ Alloa,”  as  applied  to  yarns.  An  application  was 
made  to  register  the  word  “Alloa”  as  a trade 
mark,  by  a manufacturer  who  carried  on  business 
at  Alloa,  and  manufactured  a species  of  yarn 
known  in  the  trade  by  the  name  “Alloa.”  The 
registrar  refused  to  register  this  word,  and  his 
refusal  was  upheld  on  the  ground  that  although 
the  word  “ Alloa  ” might  have  been  a trade  mark 
if  used  to  denote  the  goods  of  one  manufacturer, 
yet,  as  it  had  come  to  designate  not  a particular 
maker’s  goods,  but  a special  kind  of  goods  made 
by  different  makers,  it  had  ceased  to  be  distinctive 
of  the  maker,  had  become  descriptive  of  the 
material,  and  so  could  not  be  a trade  mark. 

So  great  a hardship  has  the  public  found  the 
restrictive  definition  of  a trade  mark,  that  every 
conceivable  device  is  resorted  to  with  the  view 
of  obtaining  the  much-coveted  right  to  use,  and 
if  possible  to  protect,  fancy  names  as  trade 
marks. 

A vast  number  of  word  registrations  have  been 
effected  in  many  classes,  the  system  most  fre- 
quently adopted  being  to  combine  the  desired  word 
with  the  signature  of  the  applicant.  In  use,  such 
words  sometimes  appear  conjointly  with  the  signa- 
ture, then,  of  course,  corresponding  with  the  full 
description  on  the  register  ; but,  in  many  instances, 
the  fancy  word  is  all  that  it  is  desired  to  use  and 
claim,  and  the  signature  is  omitted. 

The  question  arises,  “To  what  extent  are 
fancy  words  protected  when  so  used  alone  ? ” Upon 
this  point  the  decisions  of  the  Court  will  be  most 
anxiously  awaited  when  the  question  is  tried.  The 
word  is  on  the  register  ; fees  in  respect  of  it  have 
been  paid  ; the  Act  has  allowed  it  to  be  added  to 
the  essential  portion  of  the  trade  mark,  viz.,  the 
facsimile  signature,  but  has  not  distinctly  specified 
whether  in  being  so  added  it  acquires  the  same  pro- 
tection as  the  signature  or  as  any  trade  mark  dis- 
tinctive and  complete  in  itself ; whether,  in  fact, 
it  is  at  all  such  a portion  of  the  trade  mark  as  can 
be  protected.  Against  this,  it  must  be  noted  that, 
under  the  Act,  the  signature  is  made  the  essential 
particular,  the  addition  of  a word  or  combination 
of  words  being  merely  permissive.  The  question 
comes  to  be  whether  the  registration  protects  the 
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combiijation,  or  only  the  essential  feature.  This 
has  to  be  answered  in  all  cases. 

The  importance  of  the  interests  involved  cannot 
be  overrated,  and  of  this  the  columns  of  the  news- 
papers afford  ample  evidence.  For  instance,  take 
one  industry  alone,  that  of  the  new  temperance 
drinks.  In  connection  with  these  it  is  of  para- 
mount importance  to  obtain  a distinctive  name, 
and  to  identify  the  same  with  the  particular  article 
to  which  such  nauje  has  been  first  applied. 
Although  some  of  these  drinks  are  patented,  it  is 
only  under  a distinctive  name  that  they  can  be 
identified  by  the  public. 

Does  registration  of  the  name  of  a particular 
drink,  in  combination  either  with  a device  or  the 
signature  of  a firm,  give  the  owner  of  that  drink  a 
right  to  restrain  another  who  may  sell  a beverage 
under  that  name  manufactured  by  himself,  the 
beverage  being  distinct  from  that  originally 
patented?  Take,  for  instance,  the  words  “ Hedo- 
zone  ” and  “ Zoedone,”  which  are  not  old  trade 
marks.  It  is,  I apprehend,  sufficiently  significant 
of  the  necessity  which  exists  for  further  legislation 
on  the  subject  of  trade  marks,  that  a doubt  on  a 
question  of  this  nature,  in  which  capital  to  the 
extent  of,  perhaps,  millions  of  pounds  sterling  is 
involved,  should  exist.  If  the  Legislature  did  not 
intend  to  accord  protection  to  the  letters,  words, 
and  combinations  of  letters  which  may  be  regis- 
tered as  ancillary  to  the  essential  portions  of  the 
trade  marks,  is  not  the  Legislature  misleading  the 
public,  and,  in  fact,  permitting  registration  fees  to 
be  paid  in  respect  of  a protection  which  is  not 
given  ? * 

The  statistics  on  this  subject  show  the  value 
which  the  public  attach  to  the  privilege  of  being 
able  to  acquire  rights  in  words.  Selecting  seven 
classes  in  which  word  marks  are  most  prevalent, 
I find  that  out  of  a total  of  5,573  marks 
applied  for  in  such  classes,  as  large  a propor- 
tion as  1,336  consist  of  word  marks. t If  in 

the  particular  industries  comprised  in  these  classes 
word  marks  have  in  the  past  proved  the  most  suit- 
able, why  should  the  Eegistration  Act  incidentally 
hamper  such  trades  in  the  future  by  restricting 
them  in  the  use  of  such  marks  ? The  introducer 
of  a new  brand  of  iron,  &c.  is  at  a disadvantage 
since  August  13th,  1875,  as  compared  with  what 
was  open  to  him  at  any  preceding  time. 

Words  are  registered,  in  combination  either 
with  signatures  or  devices,  in  many  classes. 
Of  such  registrations  there  are  but  very  few 
indeed  in  which  any  value  is  attached  by  the 
owners  to  the  device,  or  the  fac-simih  signa- 
ture, registered  in  combination  with  the 


• The  followinfr  questions  have  been  suggested  by  a member  of 
the  bar  wlio  has  given  much  attention  to  this  subject: — “Is  the 
<lrink  patented  or  not  ? ” “ If  not,  why  may  not  every  one  make 

it ; and  if  one  makes  it,  by  what  name  is  he  to  call  it  unless  by 
that  which  is  the  true  and  known  one?”  “If  he  invents  a new 
name  he  describes  the  article  as  different  from  the  old  one,  and 
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word.  The  registration  of  the  signature  or  the 
device  becomes,  in  almost  every  instance,  a mere 
subterfuge,  and  various  manoeuvres  are  resorted 
to  for  obtaining  this  much  desired,  but  very  ques- 
tionable, privilege  of  placing  fancy  words  on  the 
register. 

The  penalties  upon  imitating  signatures  are  so 
serious,  that  in  but  rare  instances  are  imitators  bold 
enough  to  indulge  in  the  luxury  of  forgery. 

In  the  course  of  my  investigations,  I have  come 
across  a number  of  amusing  instances,  in  which 
manufacturers  have  resorted  to  proceedings  which 
have  the  appearance  of  constituting  violations 
of  the  Act,  with  a view  to  secure  an  exclusive  right 
to  the  use  of  a series  of  words  and  fancy  names,  by 
varying  their  signature  with  each.  A signature  in 
any  particular  form  is  only  accepted  at  the  registry 
once,  but  may  again  become  eligible  by  varying  it, 
changing  the  form  of  any  of  the  capital  letters,  or 
adding  or  omitting  a flourish  beneath  the  signa- 
ture. 

In  this  manner  a firm  consisting  of  three  part- 
ners— Brown,  Jones,  and  Kobinson — exercise  the 
right  of  registering  one  fancy  word  in  combina- 
tion with  the  ordinary  trading  facsimile  partner- 
ship signature  of  each  partner,  thus  effecting  three 
word  registrations.  Beyond  this,  each  partner, 
by  merely  varying  his  signature,  can  register 
another  word,  the  firm  acquiring  three  additional 
registrations.  Again  varying  the  signature  in  each 
instance,  by  introducing  printing  letters  to  the 
capitals  of  the  names  or  otherwise,  a third  com- 
bination is  created,  and  three  more  fancy  words 
placed  upon  the  register.  The  firm  in  this  way 
can  obtain  nine  such  registrations,  and  provided 
that  their  ingenuity  be  equal  to  their  future  neces- 
sities, why  should  they  not  be  able  to  continue 
doing  so  almost  ad  i/nfinitum  ? 

In  another  instance,  an  individual  trading,  as  is  so 
very  usual  in  business,  with  the  addition  “ & Co.”^ 
registers  in  the  first  instance  a fancy  word  in  com- 
bination with  his  ordinary  facsimile  signature, 
“John  Eobinson.”  Introducing  a second  fancy 
term  in  his  business,  he  registers  this  in  the  same 
class  as  the  first,  in  combination  with  the  facsimile 
signature,  “ John  Eobinson  & Co. in  a third  in- 
stance he  utilises  the  signature,  “ J.  Eobinson 
and,  in  a fourth,  “ J.  Eobinson  & Co.”  For  a fifth 
he  will  doubtless  take  “ John  Eobinson  & Com- 
pany ; ” for  a sixth  he  will  still  have  at  his  dis- 
posal “John  Eobinson  & Compy. and  even  in 
case  of  necessity,  “ J.  Eobinson  & Compy.  ” for  a 
seventh;  backed  up,  with  further  variations,  by 
“and”  in  full.  An  individual  with  only  one 
Christian  name  is,  in  these  instances,  at  a great 
disadvantage,  as  compared  with  those  possessed  of 
a series,  every  additional  Christian  name  permit- 
ting the  double  combinations  of  utilising  the  same 
in  full,  and,  under  its  initial,  for  an  additional 
pair  of  registrations. 

It  is  of  the  utmost  importance  that  the  exact 
status  of  this  class  of  marks,  forming  so  import- 
ant a proportion  of  the  new  marks  placed  upon 
the  register  within  the  five  yeais  under  discussion, 
should  be  established.  If  the  registrations  are 
good,  no  doubt  should  attach  to  them.  If  they  are 
bad,  the  register  should  be  purged  of  them,  and 
no  more  be  added. 

A friend  of  no  mean  authority  on  the  subject 
of  trade  marks  remarked  the  other  day  that,  for 
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some  purposes  of  commerce,  he  considered  a trade 
mark  consisting  of  a fancy  name  of  far  greater 
value  than  any  device.  Without  altogether  agree- 
ing with  my  friend’s  opinion,  I am  certain  that  a 
large  proportion  of  those  interested  in  trade  marks 
take  his  view,  although  many  urge  that  the  best 
plan  is  to  register  a device,  e.y.,  an  animal,  as  a 
tiger,  and  to  get  the  article  known  to  the  public 
as  “ tiger  ” ale,  &c. 

Registration  is  a boon  for  which  the  manufac- 
turers of  this  country  had  continuously  asked  for 
upwards  of  twenty  years.  Lord  Cairns,  as  the 
author  of  the  Registration  Act,  undoubtedly  in- 
tended that  it  should  prove  of  the  utmost  use, 
not  that  whilst  giving  with  one  hand  what  was 
sought,  with  the  other  new  restrictions  on  com- 
merce should  be  created. 

I have  certainly  never  heard  of  any  reasons  which 
appeared  to  me  to  be  valid  or  of  weight,  why 
a novel  and  fancy  word  should  not  be  allowed  to 
constitute  a trade  mark.  No  confusion  can  prevail. 
Any  one  desirous  of  using  a name  in  connection 
with  a particular  class  of  goods,  can  always  ascer- 
tain whether  such  name  is  already  on  the  register. 

Cotton  Marks  and  Decisions  relating 
THERETO. — From  the  beginning,  it  was  foreseen 
that  very  special  difficulties  would  be  found  to  pre- 
vail in  the  preliminary  investigation  of  the  claims 
for  registration  of  cotton  marks. 

The  Commissioners  of  Patents  deemed  it  advis- 
able that  a duty  of  so  technical  a nature  should  to 
a great  extent  be  carried  out  by  gentlemen  them- 
selves interested  in  the  trade,  and  likev/ise  able  to 
bring  to  bear  local  and  general  experience.  In  this 
view,  a committee  of  experts  acquainted  with  the 
usages  of  the  cotton  trade  was,  with  the  co-opera- 
tion of  the  Chamber  of  Commerce  at  Manchester, 
nominated  by  the  Commissioners  of  Patents.* 

To  this  committee  was  entrusted  the  duty  of 
reporting  to  the  Commissioners  upon  the  marks 
claimed  as  in  use  as  private  property,  and  so 
within  the  meaning  of  the  Act  entitled  to  regis- 
tration, as  distinguished  from  what  were  to  be 
deemed  as  open  marks  outside  the  scope  of  the 
Act.  The  investigation  involved  was  of  a most 
tedious  character,  and  necessitated  the  deferring  of 
the  coming  into  full  operation  of  the  Act  of  1875, 
extended  for  one  year  under  the  Amendment  Act 
of  1876,  and  subsequently  from  time  to  time 
further  prolonged,  by  successive  Orders  in  Council 
to  31st  July,  1879. t 

The  Manchester  committee  commenced  its  labours 
in  October,  1876,  having  its  office  at  48,  Royal- 
exchantjH,  Manchester,  of  which  Mr.  Joseph  Fry  was 
appointed  keeper.  The  committee,  in  the  first  in- 
stance, proceeded  with  the  examination  of  the4l,712 
marks  applied  for  in  Class  24,  “ Cotton  Piece  Goods.” 
One  of  their  early  decisions  in  regard  to  combina- 
tion marks  being  questioned,  the  examination  of 
the  old  m^rks  could  not  be  completed  within  the 
prescribed  date,  and  this,  in  a measure,  necessi- 
tated the  extension  of  time  referred  to  above. 


• MancfuisUtr  Cotton  Committee. — Edmund  Ashworth,  Ks([.,  Presi- 
dent of  the  Chamber  of  Commerce,  Manchester  ; A.  Bernus,  Esq., 
Charles  8.  Carlisle,  Esq.,  .James  Chapman,  Esq.,  W.  F.  Danson, 
Esq.,  B.  Davies,  Esq.,  George  R.  Davies,  Esq.,  8.  A.  Fulda,  Esq., 
P.  Goldschmidt,  Esq.,  C.  P.  Henderson,  jun..  Esq.,  A.  J.  Hunter, 
Esq.,  H.  J.  Leppoc,  Esq.,  G.  Lord,  Esq.,  J.  W.  D.  Mather,  Esq., 
E.  CYompton  Potter,  Esq.,  E.  Reiss,  Esq.,  8.  P.  Schilhzzi,  Esq., 
H.  M.  8teinthal,  Esq.,  E.  H.  Bykes,  Esq.,  A.  Wallace,  Esq. 

+ Orders  in  Council,  December  12,  1877 ; Jime  29,  1878 ; 
November  27,  1878 ; and  May  17,  1879. 


At  June  30th,  1877,  the  committee  had  examined 
33,681  marks,  leaving  8,031  to  be  dealt  with  later. 

The  number  to  be  examined  in  the  first  instance 
would  have  been  considerably  greater  but  for  the 
United  Bleachers’  Asssociation  having,  at  an  early 
stage,  consented  to  the  withdrawal  of  the  whole 
of  their  marks,  to  the  number  of  upwards  of 
16,000.  These  were  placed  in  the  category  of 
open  marks,  thus  saving  much  labour  and  possibly 
litigation. 

The  committee  in  all  held  145  meetings  prior  to 
completing  the  investigation  of  the  old  marks. 

The  total  number  of  marks  considered  was  44, 158,. 
composed  thus: — Class  23  (cotton  yarn  and  sewing 
cotton),  2,490 ; Class  24  (cotton  piece  goods), 
41,455  ; Class  25  (other  cotton  goods),  213. 

Of  this  extraordinary  number  the  remarkably 
small  proportion  in  the  respective  three  classes 
passed  as  capable  of  registration  under  the  Act 
was  938,  3,413,  and  187,  respectively;  in  all,  4,538 
out  of  44,158 — just  over  10  per  cent. 

Meanwhile  the  Lord  Chancellor  had  divided 
Class  23  into  two  divisions,  thus  providing  for  a 
difficulty  which  had  presented  itself  in  regard  to 
cotton  yarn  and  sewing  cotton  in  consequence  of 
the  original  classification  not  having  divided  cottou 
yarns  from  sewing  cottons. 

Similarly,  under  a special  rule,  dated  February 
20th,  1877,  it  was  provided  that  cotton  marks  need 
not  be  advertised  with  illustrations  in  the  Official 
Journal,  but  that  the  marks  should  be  on  view 
simultaneously  at  the  registry  in  London  and  af 
the  Manchester  office  for  a period  of  three  weeks 
after  they  had  been  advertised  in  the  Official 
Journal,  under  their  mere  official  numbers,  with 
particulars  of  ownership  and  date  of  user.  This 
period  was  by  some  deemed  to  be  very  short  for 
opposition  to  be  made,  particularly  as  compared 
with  the  minimum  interval  of  three  months  pro- 
vided in  connection  with  marks  advertised  with 
representations.  No  difficulty  or  injustice  has, 
however,  been  traced  to  have  arisen  under  this 
head,  no  doubt  from  the  fact  that  the  utmost 
vii^ilance  was  exercised  by  the  Manchester  com- 
mittee in  the  first  instance  in  approving  the  appli- 
cations for  the  marks,  which  the  registry  subse- 
quently proceeded  to  advertise. 

The  first  marks  in  Class  23  passed  into  the  stage- 
of  advertising  were  announced  in  Journal  No.  107 
(September  5,  1877) ; the  first  in  Class  24  ia  Journal 
No.  152  (November  27,  1878);  and  the  first  in  Class 
25  in  Journal  No.  113  (October  17,  1877). 

Registration  followed  in  most  instances  soon 
after  the  expiry  of  the  three  weeks’  interval,  the 
references  to  the  original  representations  at  the 
registry  and  the  Manchester  office  meanwhile 
made  being  comparatively  few. 

The  Manchester  committee  of  experts,  having 
divided  all  the  cotton  marks  into  two  great  classes 
— the  “A”  list  comprising  those  in  which  a dis- 
tinct private  right  existed,  and  the  “ B ” list  those 
that,  having  been  used  by  more  than  three  persons, 
had  lost  their  distinctive  character  and  become 
common  or  open  marks — many  coujplaints  arose  on 
the  part  of  persons  who  were  placed,  on  the  “B  ” 
list,  and  who  alleged  that  their  marks  were  not 
public,  but  private  property. 

The  dispute  became  complicated  by  questions  as 
to  what  was  the  exact  position  occupied  by  the 
Manchester  committee.  It  was  contended  by  some 
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applicants  that  they  were  only  a number  of  persons 
who,  having  a special  knowledge  of  the  trade  and 
its  marks,  were  deputed  to  arrange  and  classify 
such  marks.  Others  claimed  that  in  effect  the 
oommittee  was  a judicial  tribunal — a tribunal  of 
commerce — and  that  its  finding  on  matters  of  fact 
could  not  be  questioned  or  interfered  with,  unless  it 
was  shown  that  the  committee  had  acted  illegally 
or  wrongfully.  Vice-Chancellor  Hall  adopted  the 
first  view,  and  held  that  he  was  at  liberty  to  dis- 
regard the  decision  of  the  committee,  to  look  at  the 
■evidence  for  himself,  and  to  draw  his  own  conclu- 
sions. The  Court  of  Appeal  took  a different  view, 
holding  that  the  decision  of  the  committee  was 
yrlmu  facie  conclusive.  The  House  of  Lords,  on 
<ippeal,  reversed  the  decision  of  the  Court  of  Appeal, 
and  affirmed  the  judgment  of  the  Vice-Chancellor, 
dlius  holding  that  no  judicial  character  whatever 
belonged  to  the  committee.  Lord  Blackburn’s 
judgment  fully  summarises  the  position.* 

The  Courts  being  at  liberty  to  go  behind  the 
decision  of  the  committee  of  experts,  several 
<jases  have  since  arisen  in  which  their  decisions 
have  been  questioned,  and  questioned  success- 
fully.f  Each  of  the  cases,  to  a great  extent, 
involves  questions  not  of  law,  but  of  fact, 
and  depends  on  the  facts  peculiar  to  it.  The 
practical  result  of  the  cases  is  that  the  decision  of 
the  committee  is  only  taken  as  shifting  the  onus  of 
proof,  and  throwing  on  the  person  who  applies  for 
the  order  to  register  the  onus  of  proving  his  title 
■6d  the  mark. 

Interesting  and  important  questions  have  arisen, 
questions  which  cannot  be  said  to  be  in  any 
way  settled.  In  a recent  case,  a mark  had  been 
placed  on  the  “B”  list  that  had  been  used 
for  upwards  of  fifty  years  by  the  particular 
firm  who  claimed  it,  and  to  their  knowledge 
had  been  used  by  no  one  else.  But  it  appeared 
that  various  bleachers  to  whom  the  manufac- 
turers brought  their  goods  to  be  bleached  were 
accustomed  to  ask  their  customers  what  kind 
of  finish  they  would  like  placed  on  their  goods ; 
did  they  want  “ X’s  ” finish,  or  Y’s,”  or  “ Z’s  ” ? 
These  bleachers  kept  books  containing  all  the 
marks  of  the  chief  manufacturers,  any  which 
they  would  put,  if  asked,  on  goods  brought 
them  to  be  bleached.  Could  this  fraudulent  use 
by  the  bleacher  de^^rive  the  manufacturer  of  his 

“ Tt  would  not  1)C  u.stial,  or  according  to  the  usual  principles 
of  justice,  that  these  persons  (the  committee)  should  determine 
ui)ou  a (piestion  of  property  without  a hearing.  The  fact,  there- 
fore, tliat  the  proceedings  of  this  committee  are  by  rules  entirely 
fx  pnrU,  in  my  own  opinion,  goes  very  far  indeed  to  show  that 
(lie  opinions  of  the  committee  were  not  meant  to  be  final,  even 
fo  the  limited  extent  the  Court  of  Appeal  thought  them  binding. 
Hut  1 think  it  rc.sts  with  the  registrar  of  trademarks  to  show  that 
flieso  rules  are  so  framed  as  to  make  the  decision  binding,  and  I 
Mud  no  words  to  express  that  the  appeal,  especially  reserved  to 
flic  Court  by  the  (i‘2nd  rule,  shall  be  clogged  by  anything  more 
tlicn  that  weiglit  which  common  sense  requires  should  be  given  to 
the  opinion  of  such  a body.  Tf  the  appellants  took  proceedings 
to  ])rcvcut  any  one  from  infringing  their  firm’s  trade  mark,  they 
would  liave  to  make  such  a case  as  in  the  opinion  of  the  Court 
w()uld  outweigh  the  opinion  of  the  committee.  I cannot  but 
lliiiik  tliat  if  they  make  such  a case  now,  they  are  entitled  to  an 
uder.” 

1;  One  of  these  cases  Avas  Hoyle  and  Sons,  Limited,  where  the 
Hritish  and  Ameriam  flags,  Avith  the  words  “ Union  is  Strength,” 
were  ordered  to  be  registered.  Another  AV^as  Dickinson,  Ackroyd 
A:  Co.  : a Chinese  figure  holding  a scroll  bearing  Chinese  characters 
was  regarded  by  the  committee  as  an  ordinary  mandarin,  although 
<-laimed  as  ” Ka  Kum,”  a Chinese  philosopher.  Vice-Chancellor 
Hall  ordered  registration.  The  same  judge  ordered  registration 
in  Dugdale(s  wise  of  a phoenix  and  demi-griffon,  and  in  Siltzer’s 
case  of  a jockey  riding,  both  of  which  had  been  placed  by  the 
c ommittee  in  Class  “B.” 


property  in  the  mark,  so  as  to  make  the  mark 
an  open  one  ? It  would  seem  that  it  could.  For 
the  manufacturer,  it  is  said,  ought  to  have 
known,  and  would  be  taken  to  have  known, 
that  these  marks  were  being  so  used.  Again, 
would  it  make  any  difference  if  the  mark  had  been 
affixed  by  the  bleacher  for  export  only,  and  had 
never  been  used  in  this  kingdom,  but  only  abroad  ? 
This  point  seems  still  to  be  undecided.  It  appears 
to  be  more  a question  of  fact  than  of  law, 
whether  the  manufacturers  had  the  means  of 
knowing,  and  could  they  be  reasonably  said  to 
have  known,  if  they  had  used  due  care  and 
vigilance  ? If  so,  their  right  would  be  gone. 
In  some  cases  the  matter  was  still  further  com- 
plicated by  the  fact  that  the  bleachers  were  all 
united  together  as  members  of  an  association,  and 
that  the  association  included  the  bleachers  who 
bleached  for  each  manufacturer.  Did  this  fact  of 
the  bleacher  being  in  effect  the  servant  of  the 
manufacturer,  and  being  a member  of,  and  knowing 
what  was  done  by,  the  association,  affect  the  master, 
the  manufacturer,  with  notice,  so  as  to  impute 
acquiescence  to  him  ? It  would  seem  to  have 
been  held  that  the  manufacturer  lost  his  rights. 
This  extension  of  the  doctrine  of  implied  notice 
to  trade  marks,  which  has  had  the  effect  of 
depriving  the  owner  of  valuable  marks  of  his 
property,  and  giving  the  right  to  use  them  to  the 
world,  seems  unjust.  The  result  of  its  application 
has  been  yet  worse ; for  owners  of  marks  whose 
titles,  if  the  Act  had  not  been  passed,  would  have 
been  undisputed  both  here  and  abroad,  have  found 
themselves  deprived  of  valuable  property,  because 
they  have  not  hunted  up  and  prosecuted  all  possible 
cases  of  infringement.  Had  not  the  Act  been 
passed  they  would  probably  in  all  cases  have  been 
able  to  obtain  injunctions  to  protect  their  pro- 
perty. Now,  with  the  decision  of  the  Manchester 
committee  against  them,  and  that  decision  sup- 
ported by  the  public  purse,  with  the  aid  of  the  law 
officers  of  the  Crown,  their  chance  is  small.  What 
is  still  worse,  the  Manchester  committee  allowed 
any  person  to  send  in  any  marks  he  pleased; 
they  took  no  evidence ; they  required  no  proof ; 
they  acted  on  the  representations  sent  to  them ; 
so  that  infringers,  by  merely  sending  in  their 
infringements,  not  only  deprived  the  owners  of 
their  exclusive  rights  to  their  marks,  but  also 
succeeded  in  obtaining  a legal  right  to  infringe 
for  the  future  ; for  if  the  mark  once  became 
common  property,  the  owner’s  right  was  gone  for 
ever.  Nor  did  the  abuse  stop  here ; in  a recent 
case  a bleacher  had  the  assurance  to  apply  to  be 
allowed  to  register  a manufacturer’s  mark,  and 
was  allowed  to  do  so.  Thus,  by  means  of  an 
Act  passed  for  the  protection  of  property  and  the 
prevention  of  fraud,  the  pirate  is  not  only  enabled 
to  escape  from  being  punished  for  his  piracy,  but 
to  acquire  an  exclusive  right  in  the  property  he 
has  pirated. 

This  is  not  the  worst  aspect.  The  startling  sight 
is  occasionally  seen  of  the  Attorney-General,  at  the 
cost  of  the  public,  acting  as  the  champion  of  the 
pirate.  The  Commissioners  of  Patents,  in  most 
cases,  say  they  are  bound  to  uphold  the  decision 
of  the  Manchester  committee,  and,  for  this  purpose, 
to  oppose  any  application  the  manufacturer  may 
make  to  have  his  property  restored  to  him  by 
applying  to  the  Court  to  enforce  the  registration 
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of  his  mark,  notwithstanding  he  is  placed  on  the- 
“ B ” list.  If  this  application  was  allowed  on  a 
priina  facie  case  being  made  out,  the  applicant 
would  be  brought  face  to  face  with  his  opponent, 
who  could  oppose  the  registration,  and  the  case 
would  be  tried  on  its  merits  ; but  this  is  not  done. 
The  registrar  opposes  the  application  to  proceed 
with  the  registration.  Evidence  is  collected  at 
the  public  expense,  counsel  are  retained  by  the 
registrar  at  the  public  expense  on  behalf  of  the 
pirates,  and  the  edifying  spectacle  is  seen  of 
iState-protected  fraud  contending  with  the  honest 
trader.  Moreover,  the  money  used  by  the  registrar 
in  the  litigation  is  the  money  paid  by  the  fair  trader 
to  register  his  mark  ; and  this  money  is  spent  in 
fighting  the  battle  of  the  unfair  trader.  Surely 
this  is  carrying  the  sic  vos  non  vobis  doctrine  to  its 
utmost  limit. 

An  important  question  arises  out  of  these  dis- 
pute s.  Does  the  old  maxim.  Quod  ah  initio  vitiosum 
est  nullo  modo  convalescere  potest,  apply  to  trade 
marks  ? Does  fraud  give  any  rights  ? Strangely 
enough  it  would  seem  that  here  fraud,  if  it  does  not 
give  rights  to  the  wrong-doer,  so  as  to  enable  him  to 
be  entered  on  the  register  as  the  owner  of  a pirated 
mark  (a  point  upon  which,  so  far,  there  is  no  deci- 
sion), yet  gives  the  pirate  the  right  to  keep  the 
owner  off  the  register.  This  has  been  the  practice, 
but  it  seems  hard  to  believe  it  to  be  good  law. 

Before  leaving  the  legal  side  of  the  subject, 
there  is  one  point  to  which  attention  should  be 
directed,  as  it  is  one  of  considerable  practical  hard- 
ship, the  important  question  of  costs.  It  has  been 
decided  that  the  Court  has  no  power  to  order 
either  the  costs  of  the  preliminary  proceedings 
between  any  two  parties  before  the  registrar,  jjre- 
vious  to  the  case  being  set  down  for  hearing,  to  be 
paid  by  the  unsuccessful  litigant,  or  to  order  the 
registrar  to  pay  costs  if  it  turn  out  that  his  opposi- 
tion is  either  wrong  in  law  or  vexatious  in  fact,  the 
reason  being  the  peculiar  wording  of  the  Act  and 
rules  on  the  subject  of  costs.  As  to  private  liti- 
gants ; it  is  only  right  that  all  the  costs  the  suc- 
cessful party  is  put  to  should  be  paid  by  the 
unsuccessful,  as  in  ordinary  cases,  for  otherwise 
an  encouragement  is  given  to  frivolous  litigants 
proceeding  up  to  the  point  where  no  risk  of  costs 
is  incurred.  As  to  the  registrar;  it  is  only  fair 
that,  as  the  Crown  now  both  gives  and  receives 
costs,  this  rule  should  be  extended  to  trade  mark 
litigation,  especially  when  it  is  borne  in  mind  that 
it  is  out  of  the  fees  paid  by  applicants  for  regis- 
tration that  the  registrar  is  enabled  to  find  the 
fund  for  litigation.* 

Xeedle  L.vbels. — With  needle  labels  difficulties 
similar  to  those  found  in  respect  of  the  old  cotton 
marks  prevailed. 

A certain  number  of  gentlemen  in  the  trade  were 
accordingly  invited  by  the  Commissioners  of 
Patents  to  constitute  themselves  a Eedditch 
Needle  Commit! ee.f 

The  marks  submitted  for  consideration  attained 
a total  of  2,425,  of  which,  upon  investigation,  only 


* In  re  Rotherham  the  applicant  -was  put  to  the  costs  of  a trial 
and  of  an  appeal,  although  he  succeeded  in  both  instances. 

+ Reddxtch  Needle  Committee. — J.  F.  Milward,  Esq.  (Chairman), 
William  Averj*,  Esq.,  W.  H.  English,  Esq.,  Thomas  H.  Harper, 
Esq.,  C.  B.  James,  Esq.,  Walter  Lewis,  Esq.,  Jo.seph  Mogg,  Esq., 
John  Rogers,  E.sq.,  Henrj*  Thomas,  Esq.,  G.  F.  Townsend,  Esq., 
R.  B.  Turner,  Esq. 


677  Were  passed  as  private  marks,  the  remaining 
1,748  being  regarded  as  “open”  or  “common” 
marks. 

Sheffield  Marks. — The  Cutlers’  Company  of 
Sheffield,  under  Section  IX.  of  the  Act,  and  under 
Eules  46  to  56,  have  their  rights  reserved,  as  was 
provided  under  the  Merchandise  Marks  Act,  1862. 
The  registry  was  to  be  provided  in  due  course  with 
copies  of  all  Sheffield  corporate  marks,  and  the 
Cutlers’  Company,  on  the  other  hand,  to  receive 
from  the  registrar  copies  of  all  marks  tendered  in 
respect  of  manufactures  corresponding  with  those 
included  in  Section  II.  of  the  Cutlers’  Company’s 
Act,  1860.  No  new  corporate  mark  can  be  granted 
at  Sheffield,  nor  any  cutlery  mark  registered  here 
without  mutual  concurrence  of  the  registrar  and 
the  company.  Comparatively  but  a small  amount 
of  litigation  has  arisen  in  connection  with  this 
class  of  marks.  Eegistration  on  the  part  of 
Sheffield  owners  being  optional,  a number  remain 
unregistered  in  London. 

Colour. — The  Act  defines  in  precise  terms  what 
is  to  be  deemed  a trade  mark.  It  is  silent  as  to 
colour,  design,  outline,  or  form.  Whilst  open 
to  use  in  all  colours,  and  registered  in  black 
and  white  only,  the  representations  lodged  with 
the  application  can  present  the  particular  colour 
or  combination  of  colours  used  in  trade,  thus 
permanently  recording  them.  In  some  instances 
the  identity  of  a mark  always  used  and  known 
under  some  particular  colour  (such  as  Bass’ 
red  triangle)  is  entirely  lost  when  presented 
in  black  and  white,  as  printed  in  the  Journal. 
Notwithstanding  this,  it  may  justly  be  urged 
that  the  owner  is  actually  better  protected  by  regi- 
stration without  reference  to  colour.  Eegistered 
in  no  colour,  he  is  in  fact  registered  in  all  colours, 
whereas  if  registered  in  one  and  only  so  pro- 
tected, other  colours  might  be  claimed  by  future 
applicants.  Cotton  marks  are,  in  fact,  registered 
in  colours  as  used,  the  registration  being  by 
deposit,  and  colour  in  their  case  becoming  an 
element  in  infringement.* 

Similarity  of  Marks. — Some  learned  judges 
seem  to  consider  that,  in  the  case  of  a contest  be- 
tween two  persons  as  to  similarity  of  trade  marks, 
the  Court  is  bound  to  regard  questions  of  colour 
and  size,  though  the  registrar  disregards  these 
points,  as  colour  is  not  protected  by  the  Act,  and 
there  are  no  restrictions  as  to  the  size  of  marks.  It 
is  said,  on  the  one  hand,  the  Act  contains  nothing 
about  form  or  outline  ; the  mischief  to  be  guarded 
against  is  the  mischief  to  be  done  to  one  person  by 
another  in  the  course  of  trade,  and  in  the  use  of 
these  marks  in  trade.  It  would  narrow  the  con- 
struction of  the  Act  to  say  that  the  Court  is  only 
to  look  at  the  mark  as  printed  in  the  advertise- 
ments, not  to  look  at  the  mark  as  it  will  be  used  in 
the  course  of  trade.  Against  this  it  is  said,  if  the 
mark  is  fairly  printed — printed  as  advertised — it 
will  not  deceive.  If,  however,  it  is  used  other- 
wise, printed  in  such  a way  as  not  to  bring  out  its 
distinctive  features,  that  would  not  be  a fair  print- 
ing ; that  use  would  not  be  a fair  use.  It  would 
not  be  the  use  of  the  design  registered,  but  the  use 
of  something  else,  not  the  distinctive  mark  pro*- 
posed  to  be  registered.  In  considering  the  point 


•Judgment  of  the  Master  of  the  Rolls  in  re  Robinson  29, 
W.  R.  31. 


604 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Apiul  29,  1881. 


if  registration  should  be  allowed,  the  Court  should 
not  consider  whether,  by  a dishonest  use  or  dis- 
honest printing,  the  mark  could  be  made  such  as  to 
deceive,  but  whether,  assuming  it  was  printed  and 
used  with  the  distinctive  design  still  kept  up,  it  is 
calculated  to  deceive  from  its  similarity  to  another 
mark  already  registered. 

If  this  latter  view,  which  is  that  of  Lord  Justice 
Cotton,  is  the  true  exposition  of  the  law,  a very 
large  number  of  marks  that  have  been  refused 
registration  would  still  be  entitled  to  claim  it.  But 
it  opens  a door  to  fraud,  which  would  be  certainly 
used  by  the  dishonest  trader;  and,  as  the  law 
now  stands,  facilities  for  dishonesty  are  already 
too  plentiful. 

The  registration  of  a triangle  containing  the 
representation  of  a church  was  successfully  op- 
posed, it  being  held  that  whilst  distinct  when 
presented  in  black  and  white,  the  triangle  con- 
taining the  church  could  in  subsequent  use  be 
coloured  red,  and  the  church  thus  be  so  much 
obscured  as  to  render  the  mark  similar  to  that  of 
Messrs.  Bass.  The  expression  “ calculated  to  de- 
ceive,” should,  it  was  laid  down,  always  be  inter- 
preted in  its  broadest  signification , so  as  t o discourage 
the  evil  of  imitation  and  to  facilitate  remedy. 

Another  class  of  cases  arose,  where  two  or  more 
persons,  in  ignorance  of  the  use  by  each  other,  had 
both  used  the  same  trade  mark  for  goods  in  the 
same  class.  Could  each  be  registered,  or  did  the 
use  by  two  persons  deprive  the  mark  of  its  dis- 
tinctive character,  so  as  to  make  it  incapable  of 
registration  ? On  the  one  hand,  it  was  urged  that 
as  each  had  used  the  mark  independently  of  the 
other,  each  had  acquired  a property  in  it.  On 
the  other  hand,  it  was  argued  that  the  use 
by  more  than  one  person  had  deprived  the 
mark  of  its  essential  character  of  distinctiveness, 
and  so  it  had  ceased  to  be  a trade  mark.  A com- 
promise resulted,  the  Commissioners  of  Patents 
deciding  that  in  respect  of  the  same  mark  in  the 
same  class,  three  persons  might  be  registered.* 
If  more  than  three  were  proved  to  have  used  it, 
then  no  one  could  be  registered,  as  the  mark  had 
lost  its  character  of  distinctiveness,  and  ceased  to 
be  a trade  mark.  The  applications  of  this  ruling 
have  already  been  numerous,  and  if  it  be  possible 
to  take  advantage  of  it  to  the  full  extent  in  the 
fifty  classes,  there  is  the  chance  of  some  favourite 
old  mark  appearing  on  the  register  one  hundred 
and  fifty  times. 

As  a result  of  the  comprehensive  list  of  manu- 
factures included  in  some  of  the  classes,  it 
frequently  happens  that  tw«)  or  three  persons 
desire  the  use  ot  the  same  mark  in  connection  with 
goods  wholly  dissimilar,  but  included  in  the  same 
class.  In  such  cases  I think  it  might  well  be  left 
to  the  registrar,  with  the  mutual  concurrence  of 
the  persons  desiring  to  use  the  same  mark,  to 
permit  them  to  be  entered  upon  the  register,  each 
restricted  to  his  own  special  manufactures.  The 
following  could  not,  I think,  ever  come  into 
collision  — Patent  fuel  with  beer  and  wine 
finings  ; knapsacks  with  wooden  tops  for 
bottles  ; hair  plaits  with  straws  for  sherry  cob- 
blers; dog  wliistles  with  incubating  machines; 

• This  has  been  l^d  dawn  by  the  Master  of  the  Rolls  in  his  own 
Coiirt  and  recognised  by  V oe-Chancellor  Hall.  Would  the 
Court  of  Appeal  and  II*use  of  Lords  recognife  it  as  warranted 
under  the  Act  ? 


blind  cord  with  sea  water  for  bathing;  snuff 
boxes  with  artificial  flowers;  mouse  traps  and 
rolling  pins  with  bridges  and  summer  houses ; 
tarpaulin  with  dram  flasks,  and  so  on.  All 
these,  with  a multitude  of  others,  are  comprised 
under  “Miscellaneous  ” in  Class  50. 

The  registration  in  the  adjoining  class  (Class 
49)  of  any  mark  in  respect  of  billiard  tables  would 
preclude  the  use  of  a similar  mark  for  fishing 
nets.  These,  again,  could  never  come  int(o 
collision.  Is  it  desirable  to  extend  to  other 
classes  the  system  of  subdivision  as  adopted  in 
Class  23  ? 

Antiquity  of  Marks  — Of  the  marks  early 
advertised,  the  largest  number  of  those  for  which 
very  old  user  is  claimed,  are  from  Sheffield,  and 
those  are  registered,  in  most  instances,  in  Classes 
5,  6,  12,  and  13.  One  of  these  marks  dates  back 
nearly  two  hundred  years ; a large  proportion 
upwards  of  one  hundred  years.*  Of  the  marks 
applied  for  soon  after  the  opening  of  the 
register,  one,  that  of  Kdpke’s  port  wines,  dates 
as  far  back  as  1638.  Six  others  trace  their 
origin  to  a date  between  one  hundred  and 
fifty  and  two  hundred  years  ago;  whil&t  moie 
than  thirty  marks  show  a user  of  upwards  of  one 
hundred  years.  Amongst  the  oldest  marks  are 
several  registered  in  the  name  of  the  King  of 
Saxony  (Class  16),  dating  from  the  year  1733.  The 
words  “The  Coffee  Mill,”  registered  in  several 
classes  by  Messrs.  Berry  Brothers,  of  London,  have 
a user  of  one  hundred  and  fifty-five  years  before 
December,  1875.  The  name  “Wedgwood”  has 
been  a trade  mark  since  1776.  Some  of  Messrs. 
Offley’s  port  brands  are  older  still.  Croft’s  date 
from  1776.  Messrs.  K.  Johnston  and  Sons  and 
Messrs.  Hunt,  Eoope,  and  Co.  claim  upwards  of 
one  hundred  years  user  for  their  wine  marks ; 
Messrs.  Taylor,  Fladgate,  and  Yeatman  upwards  of 
one  hundred  and  fifty  years  for  theirs.  Gautier’s 
brandy  mark  has  a user  of  one  hundred  and  twenty 
years;  Buinart’s  champagne,  one  of  a hundred  and 
fifty  years.  The  words  “ Singleton’s  Golden  Oint- 
ment ” stand  registered  in  Class  3 with  a user  of  over 
one  hundred  and  two  years  before  1876.  Thegroceries 
of  Messrs.  Farquharson,  of  Aberdeen,  carry  a label 
bearing  the  date  1694,  although  under  its  regis- 
tration it  is  only  modestly  claimed  as  having  up- 
wards of  one  hundred  years’  user.  One  of  the 
Chocolat-“  Lombart  ” labels  dates  its  user  at  Paris 
since  1760.  The  Kendal  tweeds  of  Messrs.  Wilson 


First  used  in 


* George  Wostenholm  and  Son,  Limited,  Washing- 
ton Works,  Sheffield 1694 

John  Nowill  and  Sons,  NowiU’s  Cutleiy  Works, 

Sheffield 1700 

John  Kenyon  and  Co.,  Sheffield  1716 

William  Hall,  Sheffield  1718 

Edgar  Allen  and  Co.,  Well  Meadows  Steel  Works, 

Sheffield  173.3 

T.  R.  Cadman,  211,  St.  Mary’s-road,  Sheffield  .........  1748 

J.  R.  Spencer  and  Son,  Albion  Steel  Works,  Sheffield  1749 

John  Pitchford,  Sheffield 1760 

Isaac  Greaves,  Sheffield  1762 

Joseph  Rodgers  and  Sons,  Limited,  6,  Norfolk-street 

Sheffield  1764 

John  Wilson,  Sycamore-street,  Sheffield  176.5 

Rawson  Bros.,  21,  Carver-street,  Sheffield  1772 

J oseph  Wostenholm  and  Sons,  Perseverance  Works, 

Penistone-road,  Sheffield 177.3 

Gregory  and  Bramall,  Soho  Steel  Works,  Sheffield  ..  1773 

William  Wilkinson  and  Sons,  Grimesthorpe,  Sheffield  1776 

Peter  Stubbs,  Rotherham  and  Wan-ington 1776 

S.  and  R.  Linley,  Clough  Works,  Sheffield  1776 

Saynor,  Cooke,  and  Ridal,  Paxton  Works,  Edward- 
street,  Sheffield  1777 
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have  a trade  mark  dating  from  1776.  Messrs. 
Weston  and  Westall’s  salt  mark,  the  “Horse,”  is 
upwards  of  one  hundred  years  old.  Many  of 
the  iron  marks  have  a user  of  upwards  of  one 
hundred  years. 

It  mpy  be  observed  that  marks  which  claim  the 
greatest  antiquity  are  not  always  those  the  most 
widely  known.  Messrs.  Bass’  beer  label,  with  the 
triangle,  which  was  tendered  for  registration  on  the 
opening  day,  and  will  go  down  to  posterity  as  No.  1 
on  the  English  register,  had  a user  of  only  twenty 
years  claimed  for  it  on  January  1,  1876.  Farina’s 
eau  de  cologne  marks,  the  first  on  the  German 
Register  at  Cologne,  and  presented  quite  early  for 
I registration  in  this  country,  date  less  than  fifty 
years  back,  though  the  house  has  been  established 
since  the  beginning  of  the  last  eentury. 

Exhibition  Medals.— Medals  are  registered  as 
I parts  of  old  trade  marks,  if  used  as  such  before 
I August  13th,  1875.  A difference  is  thus  created 
I which  is  scarcely  fair  to  manufacturers  who  pre- 
' viously  to  that  date  had  gained  such  distinctions, 
but  had  not  made  the  same  use  of  them.  Medals,  it 
has  been  decided,  are  not  in  themselves  trade  marks. 
Their  wrongful  use,  however,  is  made  penal  under 
the  Exhibition  Medals  Act,  1863,  so  far  as  concerns 
the  Exhibitions  of  1851  and  1862,  but  so  far  only. 
This  subject  was  fully  dealt  with  in  a paper  con- 
tributed by  Mr.  Willis-Bundto  the  Paris  Congress 
of  1878,  already  referred  to.*  The  position  of 
medals,  when  grouped  so  as  in  themselves  to 
wholly  constitute  a trade  mark,  or  when  used  as 
parts  of  trade  marks  introduced  since  the  passing 
of  the  Registration  Act  in  1875,  cannot  be  regarded 
as  otherwise  than  most  unsatisfactory.  It  is  con- 
templated to  urge  upon  the  Government  next 
Session  to  introduce  a Medals  Amendment  Bill  to 
cover  all  exhibitions — national  and  international — 
conducted  under  Royal  or  other  Commissions,  or 
with  the  recognition  of  the  Board  of  Trade. 
Viewed  as  trade  marks,  or  parts  of  the  same, 
representations  of  exhibition  medals  have  to  be 
regarded  as  common  to  a large  class  of  persons, 
although  not  to  everybody.  A medal  can  never  be 
the  trade  mark  of  any  individual. 

Trade  Marks  Exhibition.— For  use  in  the 
room  this  evening,  I have,  at  the  requpst  of  the 
Council,  had  brought  here  the  volumes  consti- 
tuting what  is  known  as  the  “Trade  Marks 
Exhibition.”  In  this  collection,  each  of  the 
fifty  classes  in  which  trade  marks  are  registered 
has  its  separate  volume  or  volumes,  and  index. 
Reference  for  each  particular  trade  is  thus  facili- 
tated. There  are  three  general  indexes  to  the 
whole — town,  provincial,  and  foreign  and  colonial. 
This  exhibition  was  opened  in  July,  1877,  at 
the  date  when  certain  provisions  of  the  Act  came 
into  operation.  The  convenient  and  complete 
form  of  reference  which  the  volumes  present  has 
been  found  of  much  service  in  many  leading  cases. 
In  some  instances,  litigation  has  been  avoided 
after  reference  by  those  concerned.  Concurrently 
with  the  opening  of  the  exhibition,  was  commenced 
the  publication  of  Trade  Marks,  a journal,  of 
which  twenty-six  numbers  were  issued.  In  many 
respects  this  journal  is  a near  approach  to  the 
Annales  de  la  PropriHe  Industrielle  Artistique  et 


* “ Congres  International  de  la  Propridt^  lndu.strielle,”  No.  24, 
I pa^  647.  Paris : Imprimerie  Nationale,  1«79. 


Litteraire,  edited  by  Pataille,  of  Paris,  which  has 
done  so  much  service  as  an  exponent  of  the  French 
law  on  patents,  copyright,  and  trade  marks.  In 
Trade  Marks  the  endeavour  has  been  so  to  deal  with 
the  subject  as  to  record  as  fully  as  possible,  and  to 
comment  upon  all  matters  of  law  and  fact,  in- 
teresting to  the  owners  of  trade  marks  in  this 
country. 

The  subject  of  trade  marks  is  by  no  means  new 
to  this  Society.  It  was  last  brought  prominently 
under  notice  in  a paper  read  by  the  present  secre- 
tary, Mr.  H.  Trueman  Wood,  in  November,  1875.* 
In  1859,  Professor  Leone  Levi  read  a paperf  on 
the  subject  before  the  Society,  and  drafted  a Bill 
to  be  submitted  to  Parliament.  The  late  Mr. 
Arthur  Ryland,  of  Birmingham,  about  the  same 
time  read  a pajier  before  the  Social  Science 
Association.  At  this  period  Sheffield  was  com- 
plaining loudly  of  the  systematic  forgery  of  iis 
trade  marks  in  Germany.  Early  in  1860,  Mr. 
Bass  moved  in  the  matter,  and  under  his  in- 
structions Mr.  J.  Travers  Smith  submitted  a draft 
Bill  to  Mr.  Milner  Gibson,  then  Preddent  of  the 
Board  of  Trade.  In  1881,  the  late  Lord  CampheJl 
introduced  a Bill  in  the  House  of  L »rds.  Mr. 
Milner  Gibson  and  the  Attorney-General,  in  1862, 
introduced  the  Merchandise  Marks  Act,  and  at  the 
same  time  a Trade  Marks  Bill,  was  brought  in  by 
the  late  Mr.  Roebuck  and  Mr.  Hadfiel  l,  the  mem- 
bers for  Sheffield.  The  two  Bills  were  referred 
to  a select  committee,  receiving  very  full  considera- 
tion. Mr.  Hindmarch,  Q.C.,  and  the  Attorney- 
General  were  adverse  to  registration,  which  was 
provided  for  under  Mr.  Roebuck’s  Bill,  but 
not  included  in  the  Government  Bill,  and  re- 
commended that  at  that  stage  of  legislation 
it  should  not  be  inaugurated.  The  Merchandise 
Marks  Act,  1862,  in  the  result,  was  passed,  and 
came  into  operation  in  January,  1861.  That  Act 
has  proved  most  useful,  by  its  deterrent  effect, 
although  the  number  of  cases  in  which  it  ha.s 
been  put  into  operation  have  been  but  few.  In 
July,  1863,  followed  the  Exhibition  Medals  Act, 
the  result  of  the  efforts  of  a committee  constituted 
here  one  month  previously  on  my  representation  to 
the  Council  of  the  importance  of  taking  prompt 
action.  This  measure  was  passed  through  both 
Houses  of  Parliament  in  seven  days.  A Trade 
Marks  Registration  Bill  w,as  again  brought  in  by 
Mr.  Hass  in  1866.  Another  Bill  for  the  same  purpose 
was  introduced  in  the  House  of  Commons  in  1868. 
In  1869,  followed  the  Bill  of  Mr.  J..hn  Bright  and 
Mr.  Shaw-Lefevre.  Mr.  Chichester  Fortescue 
(Lord  Carlingford),  conjointly  with  Mr.  Arthur 
Peel,  made  another  attempt  at  passing  a Bill  in 
1873,  but  equally  without  success.  It  was  left 
for  Lord  Cairns,  in  1875,  to  carry  through 
a measure  to  effect  what  had  been  so  fre- 
quently before  attempted,  without  result.  Re- 
gistration had  always  been  urged  upon  the 
Government  by  the  Associated  Cliambers  of  Com- 
merce and  other  public  bodies,  but  there  prevailed 
a divergence  of  opinion  as  to  whether  legislation 
on  the  subject  should  in  the  first  insfance  provide 
for  a compulsory  or  a voluntary  system.  Many 


* The  Re^stration  of  Trade  Marks.”  By  H.  Trueman  Wood, 
B.A.  November  24,  1875.  Journal,  November  2G,  1875,  vol, 
xxiv.,  p.  17. 

I + “On  Trade  Marks.”  By  Prof.  Leone  Levi.  March  16,  1859. 
J(ournal,  March  18,  1^59,  vol.  vii.,  p.  262. 
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influential  deputations  waited  on  the  successive 
Presidents  of  the  Board  of  Trade  concerned  in  the 
proposed  Bills  referred  to,  and  on  some  occasions 
I remember  their  being  accompanied  by  Members  of 
the  Council  and  of  the  Trade  Marks  Committee  of 
this  Society.  One  such  committee  on  a large 
scale  was  formed  early  in  1866,  and  on  that  occasion 
I had  the  honour  to  act  as  reporter.  Soon  after- 
wards Mr.  Underdown  read  a paper*  in  this  room 
on  the  “Piracy  of  Trade  Marks.”  This  was 
followed  by  another  by  Mr.  Wybrow  Eobertson,  in 

1869.t 

In  his  paper,  in  1875,  Mr.  Wood  threw  out  very 
valuable  suggestions  as  to  the  mode  in  which  the 
then  recently  passed  Act  might,  with  most  benefit, 
be  carried  out.  A Society  of  Arts  Committee  was 
formed,  and  held  several  meetings,  ultimately 
submitting  certain  suggestions  as  to  rules  and 
regulations  to  the  Lord  Chancellor.  In  many 
respects  the  rules  accord  with  the  suggestions  then 
made,  notably  as  regards  the  statutory  declaration 
and  the  mode  in  which  applications  are  prepared, 
the  subsequent  advertising  and  the  interval  prior 
to  registration. 

The  five  years  that  have  meanwhile  elapsed  may 
be  considered  as  having  afforded  an  ample  test  of 
the  working  of  the  Act.  The  rules,  as  at  first  settled, 
have  in  almost  all  respects  remained  uoaltered, 
various  additional  rules  being  made  from  time  to 
time,  as  circumstances  required.  The  experience 
gained  has  left  but  few  points  to  be  dealt  with. 
The  present  time  is  opportune  for  reviewing 
the  result  of  the  working  of  the  Act.  The  expiry 
of  the  fifth  year  is  the  date  at  which  the  marks 
first  applied  for  under  the  third  section  of  the  Act, 
commenced  to  acquire  indisputable  title  as  the  ex- 
clusive property  of  the  owners.  In  regard  to  this, 
it  maybe  mentioned  that  the  registrar,  in  July 
last,  wisely  called  the  attention  of  the  Manchester 
Chamber  of  Commerce,  and  other  public  bodies,  to 
the  necessity  of  their  causing  an  examination  to 
be  made  of  the  trade  marks  registered  during  the 
five  years  then  shortly  to  expire,  with  a view  to 
taking  the  necessary  steps  for  preventing  any 
such  marks  which  were  of  a general  nature  pass- 
ing into  the  hands  of  individuals  whose  registra- 
tions ought  to  be  previously  cancelled.  This 
notification  from  the  registrar,  so  far  as  I have 
been  able  to  learn,  did  not  lead  to  the  combined 
action  which  might  have  been  expected.  As,  how- 
ever, but  comparatively  a very  limited  number  of 
marks  have  even  now  passed  into  the  indisputable 
stage,  there  is  time  yet  for  carefully  reviewing  the 
bulk  of  what  are  on  the  register.  In  the  absence  of 
any  public  functionary  to  undertake  the  duty  of 
such  revision,  I shall  myself  be  willing  to  co- 
operate with  any  associated  bodies  of  traders  or 
individuals  interested  in  taking  action  in  this 
direction. 

Within  the  limits  of  this  paper  it  is  impossible  to 
deal  exhaustively  with  any  of  the  subjects  to  which 
it  refers.  I have  endeavoured  briefly  to  glance  at 
the  most  important  points  in  the  commercial 
aspect,  equally  as  with  those  of  a legal  nature. 
For  what  I have  said  in  connection  with  the  latter, 
I am  indebted  in  a great  measure  to  Mr.  Willis- 


* On  the  Piracy  of  Trade  Marks.”  By  E.  M.  Underdown. 
April  11,  1866.  Journal,  April  13,  1866,  vol.  xiv.,  p.  370. 

+ On  Tiade  Marks.”  By  W.  Wybrow  Robertson.  April  21,  1869. 
Journal,  April  23,  1869,  vol.  xvii.,  p.  14. 


Burxd,  Mr.  Israel  Davis,  Mr.  Sebastian,  and  Mr. 
Howard  Paddison,  who  have  been  concerned  in 
many  of  the  cases  to  which  reference  is  made.  For 
statistical  information,  subsequent  to  what  has 
been  already  published  in  the  reports  of  the  Com- 
missioners of  Patents,  I am  indebted  to  the 
courtesy  of  the  registrar. 

The  day,  I trust,  may  not  be  far  distant  when  a 
Supplemental  Trade  Mark  Act  may  be  passed,  with 
the  view  of  varying  the  definition  of  a trade  mark 
in  such  a manner  as  to  embrace  an  original  fancy 
name  among  the  essential  particulars,  and  to  admit 
of  a letter  or  figure  being  registered  as  an  old 
mark,  and  added  to  any  one  or  more  of  the  essential 
particulars  of  any  new  mark.  Power,  under  such 
an  Act,  might  be  reserved  for  the  registrar  to 
cancel,  after  a specified  period,  all  applications  not 
completed  owing  to  the  non-payment  of  registra- 
tion fees. 

The  mercantile  community  would  gladly  avail 
themselves  of  the  permission  to  record  trade  labels, 
under  a special  system  of  registration,  similar  to 
that  adopted  in  America.  In  any  new  Act  I slmuld 
like  to  see  such  a system  provided  for. 

The  rules  might,  I think,  be  advantageously 
varied,  by  giving  the  registrar  power  to  amend  the 
register,  in  respect  of  trivial  alterations  in  registered 
marks,  without  application  to  the  Court  ; and 
where  collision  is  impossible,  to  permit  two 
mutually  consenting  persons  to  be  interested  in 
the  same  mark  in  respect  of  goods  of  a totally 
different  kind,  although  comprised  in  the  same  class. 

My  own  feeling  is  that  these  Acts  have 
inaugurated  a new  era  in  the  history  of  British 
commerce.  For  the  outlay  of  an  almost  nominal 
sum,  the  smallest  as  well  as  the  largest  manufac- 
turer in  the  kingdom,  by  the  registration  of  a trade 
mark,  can  secure  to  himself,  his  successor  and 
assigns,  the  absolute  and  exclusive  right  to  use  that 
mark  in  connection  with  his  goods,  and  to  identify 
any  particular  class  of  them  sold  with  that  mark  as 
being  of  an  unvarying  and  standard  degree  of 
excellence.  The  public,  on  the  other  hand,  learn 
to  look  upon  the  manufacturer’s  trade  mark  as  a 
guarantee  of  such  standard  degree  from  which 
they  know  he  cannot  depart,  except  under  penalty 
of  losing  both  credit  and  custom.  Thus,  the  trade 
mark  affords  security  to  the  purchaser ; and  makes 
honesty  the  best  policy  on  the  part  of  the  manu- 
facturer. 


DISCUSSION. 

The  Chairman  said  there  were  probably  gentlemen 
present  who  had  had  experience  of  trade  marks  as 
used  in  this  country,  and  as  used  by  our  foreign 
competitors,  and  if  so,  he  should  be  glad  to  hear 
their  views.  They  knew  that  England  for  many  years 
enjoyed  an  almost  unique  reputation  with  reference  to 
certain  manufactures,  such  as  cotton  and  steel  goods, 
and  many  of  the  marks  of  Enghsh  manufacturers  had 
consequently  acquired  great  value  in  foreign  markets. 
But,  in  some  foreign  countries,  where  the  Enghsh  trade 
mark  was  not  recognised  as  a property,  the  native  com- 
petitor had  coolly  appropriated  it,  and,  thereupon,  he 
acquired,  in  the  native  market,  a right  to  use  the 
English  trade  mark,  whilst  the  original  owner  of  the 
mark  in  England  had  no  protection  at  all.  He  (the 
Chairman)  knew  of  a case  where  an  Enghsh  manufac- 
turer had  gone  to  France  and  asked  to  be  ahowed  to 
register  his  own  old  mark,  but  the  apphcation  was  re- 
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fused,  because  the  same  mark  had  been  used  in  France 
by  a Frenchman.  If  the  French  maker  were  to  make 
an  application  in  this  country  to  register  the  mark  for 
the  same  class  of  goods,  it  would  be  sufficient  for  him 
to  say  it  was  an  old  mark  used  prior  to  1875,  without 
stating  where  it  had  been  so  used,  and  it  was  doubtful 
if  the  Englishman  could  successfully  oppose  the  appli- 
cation, because  three  persons,  but  not  more,  were  allowed 
to  register  the  same  mark,  if  an  old  one.  The  question 
would  probably  arise  some  day,  to  what  extent  did  the 
use  by  a foreigner  in  his  own  country,  entitle  him  to 
make  a declaration  that  he  had  used  a mark  for  a certain 
number  of  years,  so  as  to  obtain  registration  in  England. 

Mr.  Salaman  (solicitor  to  the  Trade  Marks  Protection 
Society)  said  he  bad  had  considerable  experienee  in 
this  subject,  which  was  a very  complicated  one, 
and  difficult  to  speak  upon  off-hand.  Mr.  Johnson 
had  treated  it  in  a very  able  manner.  He  might 
say  a word  or  two,  however,  on  the  question  of  the 
foreign  registration  of  English  marks.  Recently,  laws 
had  been  passed  for  the  protection  of  trade  marks  in 
S witzerland,  Holland,  and  Denmark,  but,  in  the  case  of 
the  two  latter  countries,  there  were  provisions  which 
caused  great  hardship  to  English  manufactui-ers.  There 
were  some  very  old  marks  called  cutlers’  marks — Sheffield 
corporate  marks — consisting  of  letters,  which  had,  of 
course,  been  registered  in  England  as  old  marks,  but  in 
Holland  and  Denmark  the  law  did  not  provide  for  the 
registration  of  letters.  The  society  he  represented  had 
made  representations  to  the  authorities  of  those  countries 
through  the  Foreign-office,  but  up  to  the  present  time 
they  had  refused  to  register  these  marks.  In  Switzer- 
land the  aiithorities  had  seen  the  justice  of  registering 
all  marks  which  had  received  the  protection  of  the 
law  in  England.  He  considered  that  when  these 
laws  were  about  to  be  passed  in  foreign  countries,  there 
should  have  been  at  least  some  attempt  to  co-operate 
with  England  and  other  countries,  so  that  these 
anomalies  should  not  occur.  With  regard  to  certificates 
of  refusal,  though  they  placed  the  owner  of  the  mark 
in  England  in  the  same  position  as  he  was  before  with 
regard  to  prosecuting  infringers,  in  foreign  countries 
they  had  no  such  effect.  If  the  Courts  in  England 
gave  protection  to  the  owner  of  a trade  mark,  that 
ought  to  be  sufficient  to  entitle  him  to  protection  in  a 
foreign  country,  and  the  foreigner  ought  not  to  be  able  to 
infringe  the  mark  with  impunity,  as  he  did  at  present. 
He  should  be  very  glad  to  co-operate  ’with  Mr.  Johnson 
or  with  any  body  of  gentlemen  interested  in  the  sub- 
ject, for  the  purpose  of  obtaining  an  amendment  of  the 
Act,  although  he  must  say  it  had  on  the  whole  worked 
well.  Why  three  persons  should  be  allowed  to  register 
the  same  mark,  and  not  four,  he  did  not  understand, 
but  it  had  been  so  decid«d.  The  question  of  costs 
also  was  another  important  matter  which  ought  to  be 
reconsidered. 

Mr.  Willis-Bund  thought  there  were  one  or  two 
points  which  might  he  usefully  discussed  in  view  of 
obtaining  further  legislation.  There  was  first  the 
point  about  foreign  manufactures,  which  was  compli- 
cated by  those  cases  in  which  British  subjects  have  gone 
abroad  and  registered  fraudulent  imitations  of  English 
marks,  and  the  question  might  arise  whether  such  persons 
would  be  able  fo  come  afterwards  and  register  those 
fraudulent  marks  in  England.  The  main  point  to  which 
he  wi.shed  to  direct  attention  was  the  definition  of  a trade 
mark,  and  the  necessity  of  endeavours  to  obtain  some  new 
and  comprehensive  definition.  This  coxild  not  be  done  off- 
hand, and  when  it  was  done  they  ought  to  have  the  co- 
operation of  foreign  countries  in  the  matter.  If  they 
were  to  have  an  international  law  of  trade  marks,  they 
must  first  of  all  decide  what  was  a trade  mark. 
It  seemed  to  him  that  the  Act  of  1875  had  rather  in- 
creased the  difficulties,  becau.se  now  there  were  no  less 
than  four  distinct  classes  of  trade  mark.  Old  trade 
marks  registered  under  the  Act,  and  old  marks  not 


registered,  each  of  which  had  different  rights  attaching 
to  them,  and  which  would  be  treated  differently  in  English 
Courts  and  abroad.  Then  there  were  new  max'ks 
registered,  and  new  marks  not  registered,  and  here, 
again,  there  were  different  rights  existing.  They 
wanted  some  comprehensive  definition  which  would  in- 
clude all  these.  There  was  another  important  question 
which  Mr.  Johnson  had  briefly  alluded  to,  -viz.,  the 
case  of  special  words  which  described  a patent  article. 
He  had  in  his  mind  the  case  of  linoleum.  As  he  under- 
stood the  law,  it  was  this  : — If  a man  took  out  a patent 
for  an  article  and  called  it  by  a fancy  name,  at  the  ex- 
piration of  the  patent  anybody  could  make  the  article 
and  call  it  by  that  name,  whereas  if  he  registered  it  as  a 
trade  mark,  that  result  would  not-follow.  The  question 
was,  ought  he  to  be  able  to  register  the  fancy  name  as  a 
trade  mark  or  not  ? Ought  he  to  obtain  a greater 
monopoly  by  registering  a trade  mark  than  by  taking 
out  a patent  ? Some  day  the  important  question  might 
arise  with  regard  to  zoedone,  and  other  articles  of  that 
description,  whether  anybody  might  not  make  them  and 
sell  them  under  the  same  name.  That  question  ought  not 
to  be  left  in  doubt,  but  to  be  decided  by  legi.slation  as  soon 
as  possible.  Another  point  was  with  regard  to  piracy, 
and  it  seemed  to  him  that  as  the  law  now  stood,  pirates 
had  a great  advantage.  If  several  pirates  chose  to 
combine  and  send  in  representations  of  a mark  for 
registration,  alleging  user,  which,  no  doubt,  they  could 
do,  although  it  was  a piracy,  they  would  deprive  the 
legitimate  owner  of  his  right  to  the  mark ; and  would 
make  what  was  private  property  common  property^ 
He  believed  that  had  been  done  extensively  in  the  cas& 
of  cotton  marks,  and  might  be  done  in  other  classes  ; 
and  it  evidently  required  some  legislative  remedy.  It 
had  been  laid  down  by  the  Commissioners  of  Patents 
that  three  marks  of  a similar  character  might  be- 
registered ; that  principle  had  never  been  recognised  by 
any  appellate  Court,  and  some  day  they  might  be- 
astonished  to  find  that  a mark,  registered  more  than 
once,  had  ceased  to  be  distinctive.  With  regard  to 
British  manufacturers  abroad,  he  recollected  several 
cases  of  cotton  marks,  where  the  owners  of  well-known 
marks  in  this  country  had  been  refused  registration  in 
Germany,  because  some  German  manufacturer  chose- 
to  say  that  he  had  used  the  same  mark  in  some  small 
town  in  that  country,  on  some  reels  of  cotton.  He  would 
suggest  that  it  would  be  weU  to  bring  before  the  Govern- 
ment, whenever  the  Trade  Mark  Act  was  altered,  the- 
importance  of  endeavouring  to  come  to  some  agreement 
with  all  those  countries  ’with  which  we  had  trade  mark 
treaties,  as  to  what  was  a trade  mark,  and  to  form  a 
system  by  which  registration  in  one  country  should  be 
equivalent  to  registration  in  all  countries,  and  by  which 
the  mark  of  a manufacturer  should  be  protected  every- 
where by  the  mere  fact  of  being  registered  in  his  0’v\m. 
country. 

Mr.  Sebastian  said  the  first  remark  which  occurred 
to  him  was  with  reference  to  the  jurisdiction  of  the 
Commissioners  of  Patents.  They  gave  instructions  to- 
the  registrar  as  to  the  manner  in  which  he  should 
carry  out  his  duties,  and  in  the  first  case  which  came 
before  the  Court,  Vice-Chancellor  Malins  seemed  to- 
think  that  their  decision  was  final ; but  it  was  not 
held  to  be  so  now  ; and  the  question  really  was  what 
their  jurisdiction  amounted  to.  There  was  a case  in 
which  they  instructed  the  registrar  not  to  register  any 
marks  consisting  of  foreign  words  or  letters,  and  he- 
accordingly  refused  to  register  the  word  Todd,  which 
was  the  name  of  a maker  of  watches,  and  was  also  an 
Arabic  word,  meaning  moimtain.  The  Court,  how- 
ever, directed  him  to  register  it ; the  registrar  appealed,, 
acting,  no  doubt,  under  instructions  from  the  Commis- 
sioners, but  the  Court  of  Appeal  affirmed  the  decision,, 
and  the  mark  was  registered.  There  the  instructions  of 
the  Commissioners  went  for  nothing ; and  this  question 
was  of  importance  with  regard  to  point  of  three  o’wners 
registering  the  same  mark . The  Commissioners  had  given 
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instructions  that  three  persons  might  he  registered,  hut  ] 
there  was  no  authority  for  that  in  the  Act,  or  in  the  rules,  c 
As  Mr.  J ohnson  had  suggested,  it  might  be  useful  if  some 
enlarged  powers  were  given  to  the  registrar  with  regard  ^ 
to  altering  the  register  in  unimportant  particulars,  with-  ^ 
out  an  application  to  the  Court,  though  he  had  not  the  ^ 
same  dread  of  that  process  as  Mr.  Johnson  seemed  to  ^ 
have.  Enlarged  powers  might  also  be  given  to  the  ^ 
< 'ourt  for  rectifying  the  register.  One  member  of  the  ^ 
firm  carrying  on  a very  extensive  business,  registered  ^ 
the  firm’s  trade  mark  in  his  own  name,  for  the  benefit 
of  the  firm,  the  other  partners  co-operating  with  him,  ^ 
and  it  was  held  that  that  registration  could  not  be  ^ 
transferred  into  the  name  of  the  firm.  He  thought  ^ 
too  much  attention  was  paid  to  the  office  fees  ; and  with  ^ 
regard  to  costs,  the  Court  had  looked  rather  too  tenderly  , 
after  the  interests  of  the  office.  When  the  Court  re-  | 
versed  the  decision  of  the  registrar,  and  ordered  a mark  to  ^ 
be  registered  which  he  had  refused,  he  not  only  paid  no  ^ 
costs,  but  was  paid  his  own.  He  (Mr.  Sebastian)  ^ 
thought  it  was  a mistake  that  fancy  names  should  ^ 
not  be  registered,  as  they  were  in  almost  all  foreign  < 
countries,  and  as  they  were  here  in  the  case  of  old  marks.  ^ 
Of  course  there  was  the  difficulty  which  had  been  men-  ^ 
tioned  with  regard  to  patent  articles  under  fancy  names  ^ 
obtaining  greater  protection  than  the  Patent-law  allowed,  ■ 
but  there  might  be  a power  of  discriminating  between 
fancynames  which  would  become  descriptive  of  the  article  , 
and  those  which  could  not  become  so.  As  to  the  custom  ! 
which  had  been  referred  to,  of  registering  fancy  names  ■ 
in  connection  with  a signature,  it  was  to  him  very  diffi- 
cult to  understand  how  words  registered  under  such  ■ 
circumstances  could  be  protected.  The  Act  said  that  a 
trademark  should  consist  of  certain  essential  particulars, 
in  which  these  fancy  names  were  not  included,  though 
a signature  was ; and  it  went  on  to  say  that,  to  such  essen- 
tial particulars,  certain  immaterial  matters  might  be 
added.  He  did  not  understand  how  an  immaterial  addi- 
tion could  be  protected.  A great  many  people  thought 
they  ought  to  be  protected,  but  the  question  was  whether 
they  were  so  at  present.  In  the  only  decision  yet  given 
by  the  House  of  Lords  on  the  Act,  it  was  held  that  such 
immaterial  additions  to  the  signature  ought  not  to  be 
registered.  It  had  been  suggested  that  the  object 
might  be  attained  by  registering  a device,  such  as  the 
head  of  some  animal,  thus  causing  the  article  to  acquire 
the  name  of  the  animal ; and  a very  recent  case  had 
shown  the  force  of  that  observation.  One  man  registered 
a bulldog’s  head,  and  another  used  a terrier’s  head,  but 
the  article  to  which  the  mark  was  attached  had  become 
Icnown  in  the  market  as  dog’s  head  ale,  and  the  result 
was  that  one  dog’s  head  excluded  from  registration 
another  dog’s  head,  which  was  totally  different. 

Mr.  E.  J.  Watherston  said  that  it  appeared  to  him 
that  the  gist  of  the  able  paper  they  had  listened  to  was 
contained  in  the  concluding  paragraph,  just  as  that  of 
inost  petitions  was  contained  in  their  prayer.  The 
.moral,  both  of  the  paper  and  the  discussion  which  had 
followed,  proved  most  conclusively  the  necessity  for  a 
Minister  of  Commerce.  This  subject  had  been  discussed, 
time  after  time,  not  only  by  the  Society  of  Arts,  but  also 
by  the  Social  Science  Association,  and  by  the  various 
Chambers  of  Commerce  throughout  the  country.  The  fact 
was  that  Parliament  had  no  time  to  discuss  questions  of 
trade  interest.  It  was  necessary,  therefore,  that  such 
subjects  should  previously  have  been  considered  by  a 
Cxovernmcnt  department,  and  that  a proper  digest  should 
l)c  prepared  by  those  best  calculated  to  frame  legislation. 
There  were  two  Bills  now  before  Parliament  of  a similar 
character,  in  regard  to  Copyright  and  Patent  - laws, 
which  should  be  considered  together  with  the  laws  re- 
lating to  trade  marks.  In  compliance  with  the  expressed 
desire  of  the  author  of  the  paper  and  a previous  speaker, 
he  woidd,  as  a member  of  the  Council  of  the  National 
Chamber  of  Trade,  offer  the  services  of  that  association, 
by  whom  an  effort  would  be  made  to  give  effect  to  the 


proposals  contained  in  the  paper,  in  order  that  public 
opinion  might  be  formed  upon  the  subject. 

Mr.  Israel  Davis  was  much  gratified  at  finding  the 
necessity  for  unifying  the  definition  of  a trade  mark 
throiighout  the  world  so  generally  recognised.  He  did 
not  know  whether  any  practical  suggestion  had  been 
thrown  out  how  this  could  be  accomplished,  but  a pre- 
cedent existed  in  the  action  of  one  of  the  Government 
departments,  in  carrying  out  a similar  object.  It  was 
necessary  to  introduce  a uniform  code  of  signals  for 
vessels,  and  that  had  been  done  amongst  all  the  nations 
of  the  world  which  had  any  commerce,  by  the  agency  of 
the  Board  of  Trade.  After  long  and  complicated 
negociations,  a general  code  of  signals  and  a rule  of 
the  road  at  sea  had  been  adopted,  to  which  all  nations 
gave  in  their  adhesion ; and  not  only  was  that 
effected  once,  but  afterwards,  when  it  became 
necessary  to  change  the  rule  of  the  road,  new 
negociations  were  set  on  foot,  and  the  rule  was 
changed  with  unanimous  concurrence.  This  pre- 
cedent was  an  encouraging  one,  and  tended  to  show  that 
it  was  not  impossible  to  attain  the  great  object  of  a 
uniform  definition  of  a trade  mark,  which  should  bind 
the  industries  of  aU  the  countries  of  the  world.  Whether 
they  should  adopt  the  suggestion  thrown  out  by  Mr. 
WiUis-Bund  that  registration  in  one  country  should  be 
equivalent  to  registration  in  all,  was  another  question, 
and  he  should  be  inclined  to  dissent  from  that  view.  It 
would  be  very  hard  that  a trader  in  Spain  should  be 
bound  to  know  all  the  marks  which  existed  on  the 
London  register,  or  that  a trader  in  Paraguay  should 
be  bound  to  know  of  all  the  marks  existing  in 
Melbourne ; nor  was  it  at  all  necessary  that  all 
marks  should  be  registered  in  foreign  countries. 
Many  trade  marks  were  used  for  articles  which  were 
only  used  in  the  vicinity  of  the  manufactory,  while 
others  went  all  over  the  world ; and  there  might  be  an 
option,  and  a different  scale  of  fees  for  marks  used  only 
in  the  home  trade,  and  for  those  which  should  apply  in 
all  the  countries  which  belonged  to  the  trade  mark  con- 
vention. That  point,  he  thought,  might  be  left  to  take 
care  of  itself.  The  first  step  would  be  to  get  the  Board 
of  Trade  to  endeavour  to  obtain  a universal  definition  of 
a trade  mark ; and  he  thought  the  Society  of  Arts 
might  usefully  bring  the  matter  before  the  Government. 
Allusion  had  been  made  to  unregistered  trade  marks, 
and  the  certificate  of  refusal,  which  was  found  not  to  be 
so  efficacious  in  foreign  countries  as  might  have  been 
expected.  Here  it  left  the  manufacturer  free  to  bring 
an  action  against  an  infringer,  but,  abroad,  it  did  not 
furnish  that  evidence  of  title  which  the  foreign  registra- 
tion office  reqrdred.  It  occurred  to  him  that  a very 
simple  alteration  would  meet  the  difficulty.  If  the  rule 
could  be  altered,  so  that  instead  of  giving  a certificate 
of  refusal,  the  office  issued  a certificate  of  registry 
without  prejudice,  or  of  provisional  registry,  or  some 
kind  of  certificate  showing  the  mark  was  in  a different 
class  from  others,  but  stiU  that  it  had  been  registered, 
he  thought  the  difficulty  would  be  got  over. 

Mr.  Johnson,  in  reply,  said  he  was  sorry  to  hear  from 
I Mr.  Shlaman  that  so  much  difficulty  existed  in  Holland 
1 and  Denmark.  He  quite  agreed  with  Mr.  Davis,  that 
; the  form  of  certificate  of  refusal  might  be  improved  ; at 
; present  it  was  a most  bald  document,  simply  stating  that 
L registration  had  been  refused,  with  no  explanation ; and 
i one  could  well  understand  that,  when  presented  to  any 
I foreign  Court,  so  far  from  being  of  any  service  in  estab- 
. fishing  the  authenticity  of  the  mark,  it  acted  prejudi- 
r cially.  It  might,  at  any  rate,  be  altered  so  as  to  express 
, on  the  face  of  it  why  it  was  given,  iustead  of  a certifi- 
- cate  of  registration ; that  the  mark  was  not  registered 
i simply  as  the  result  of  accident,  rather  than  from  any 
, impropriety  in  the  mark  itself,  or  any  wrongful  claim 
,1  on  the  part  of  the  owner.  He  thought  countries  which 
, had  lately  introduced  registration  of  trade  marks  might 
e reasonably  have  provided  for  recognising  all  old  marks 
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regristered  in  other  countries,  and,  in  fact,  have  confirmed 
them.  They  ought,  as  juniors  in  the  matter,  to  have 
respected  their  seniors,  and  thrown  no  obstacles  in  the  way 
of  old  marks  recognised  elsewhere.  Mr.  Band’s  remarks 
as  to  a triiunvirate  of  pirates  were  very  important ; 
and  the  fact  that  such  combinations  really  had  occurred 
wa.s  the  strongest  possible  reason  for  the  matter  being 
reviewed.  The  distinctions  between  old  and  new  marks 
were  certainly  most  complicated,  and  as  there  were  so 
many  different  kinds  of  marks,  it  was  really  very 
difficult  to  know  what  was  a trade  mark,  and  what  was 
not.  The  question  of  costs,  to  which  Mr.  Sebastian 
had  alluded,  was  one  on  which  the  public  felt  very 
keenly.  It  was  very  hard  that  the  refusal  of  the  registrar, 
from  some  informality,  or  some  peculiarity  in  the  inter- 
pretation of  the  Act,  should  involve  an  applica- 
tion to  the  Court,  and,  if  the  registrar  persisted, 
an  appeal,  and,  finally,  an  appeal  to  the  House  of 
Lords,  and  yet  that  the  unfortunate  applicant,  though 
successful,  should  have  to  pay  three  sets  of  costs  twice 
over.  With  reference  to  fancy  names,  Mr.  Sebastian 
was  evidently  of  opinion  that  they  were  not  properly 
regi.stered  at  all,  but  if  that  view  were  correct,  why 
.should  they  get  on  the  register  ? He  could  not  under- 
stand why  they  should  get  on  the  register,  and  yet 
obtain  no  status  by  being  there.  It  would  certainly  be 
a great  advantage  to  have  a test  case  tried,  and  if  a com- 
mittee were  formed,  which  he  hoped  might  be  the  out- 
come of  the  present  discussion,  and  if  they  could  get  up 
a test  case,  invohdng  all  the  points  which  they  could 
possibly  combine  in  it,  it  would  be  of  great  value.  They 
could  bring  it  first  before  the  Master  of  the  RoUs,  then 
before  the  Appeal  Court,  and  ultimately  before  the 
House  of  Lords,  and  thus  get  many  of  tliese  difficult 
questions  decided. 

The  Secretary  said  he  had  no  doubt  the  Council  of 
the  Society  of  Arts  would  give  very  careful  considera- 
tion to  any  application  which  might  be  made  with 
reference  to  the  formation  of  a committee  on  this  im- 
jKjrtant  question. 

The  Chairman  then  proposed  a vote  of  thanks  to  Mr. 
Johnson  for  his  able  paper,  and  for  the  impetus  which  he 
had  given  to  a movement  which  it  was  to  be  hoped  would 
not  end  that  evening.  It  seemed  to  be  the  general 
o])inion  that  an  association  or  committee  should  be 
formed  to  see  in  what  way  the  working  of  the  Trade 
Marks  Acts  could  be  improved,  and  how  difficultie 
which  had  ari.sen  under  the  existing  system  could  be 
met,  and  it  would  be  very  sati.sfactory  indeed  if  such  a 
practical  result  should  follow  from  the  reading  of  the 
paper. 

The  vote  of  thanks  was  carried  unanimously,  and  the 
proceedings  terminated. 


GENERAL  NOTES. 


Copyright  Bill. — A meeting  of  the  Law  Amendment 
Society  will  be  held  on  Monday  evening.  May  2,  at  8 p.m., 
at  1,  Adam-street,  Adelphi,  when  a discus  non  on  the  Copy- 
right Bill  promoted  by  the  Society,  will  be  opened  by  Mr. 
John  Westlake,  Q.C.,  LL.D.  Lord  Reay  will  take  the 
chair. 

Royal  Albert  Hall. — Amongst  the  arrangements  for 
the  season  at  the  Royal  Albert  Hall,  it  is  announced  that 
eight  oratorio  concerts  will  be  given,  at  which  Mr.  Sims 
Reeves  will  sing  in  oratorio  for  ttie  last  time.  The  first  of 
these  concerts  was  held  on  the  27th  of  April,  and  the  last 
will  be  on  Saturday  morning,  the  9th  of  July.  It  is  stated 
that  at  this  last-mentioned  concert  Mr.  Sims  Reeves  will 
make  his  last  appearance  in  oratorio. 

Iron  Sleepers. — In  this  country  iron  sleepers  have  only 
been  used  experimentally,  but  in  Belgium  and  Germany  they 
have  been  employed  for  a considerable  time.  In  the  p ist, 
two  years  it  is  calculated,  say  Messrs.  Balling  and  Lowe  in 
their  report,  that  nearly  130,000  tons  have  been  placed  on  the 
German  railways.  In  Germany  there  are  many  hundred 
miles  of  line  running  through  sandy  districts,  for  which  tho 
iron  sleeper  is  said  to  be  well  suited. 

Blast  Furnace  Cinder,  so  long  regarded  as  a waste 
product,  is  thus  treated  at  the  Scles.sin  Iron  Works  near 
Liege,  Belgium.  The  molten  dag^  as  it  is  commonly,  though 
inaccurately  called,  flows  direct  from  the  blast  furnace  into 
a stream  of  cold  water,  whereby  it  assumes  a finely -divided 
condition,  like  coarse  sand.  It  is  raised  by  an  elevator, 
deposited  in  wagons,  and  sent  away  at  once,  to  serve  as  railway 
ballast  for  which  purpose  it  is  well  suited. 

Artificial  Stone. — In  the  report  on  the  Exhibition  of 
Applied  Science,  Paris,  1879  {Journal  vol.  xxviii,  p.  161),  the 
articles  of  artificial  stone,  by  M.  Dumesnil,  were  referred 
to.  This  substance  is  composed  as  follows:— In  500  litres 
(110  gals.)  of  water,  are  dissolved  7 kilos.  (15^  lbs.)  of 
alum,  6 kilos.  (13}  lbs.)  of  slaked  lime,  and  1 kilo.  (2}  lbs.) 
of  yellow  ochre,  to  which  is  added  1 kilo,  of  glue  dissolved 
in  5 litres  (1  gal.)  of  hot  water.  In  this  mixture,  900  litres 
(193  gals.)  of  plaster  of  paris  are  tempered,  and  then  half 
that  quantity  of  fine  river  sand,  free  from  clay,  is  added. 
This  preparation,  run  in  moulds,  sets  in  about  twelve  hours, 
and  acquires  great  hardness.  To  protect  the  building  blocks, 
thus  obtained,  from  the  action  of  rain,  it  is  sufficient  to  give 
them  three  coats  of  silicate  of  potass  dissolved  in  water. 

Tobacco  in  France. — The  following  table  from  a 
recent  report  shows  that  the  consumption  of  tobacco  in 
France  has  been  steadily  increasing: — • 


Amount  consiune  1. 

Amount  per 
head. 

Population. 

Kilogrammes. 

Grammes. 

1315  .. 

..  29,250,000 

....  8,981,403  . 

. . 307 

1826  .. 

..  31,673’853 

....  11,595,034  . 

...  366 

1831  .. 

..  32,731,256 

....  11,071,088  . 

. . . 338 

1841  .. 

..  34,018,715 

....  16,461,934  . 

. . . 484 

1851  .. 

..  35,546,919 

....  19,718,089  . 

...  555 

1864  .. 

..  37,133,424 

....  28,019,803  . 

...  755; 

1866  .. 

..  37,807,203 

....  30,627,663  . 

...  810 

1872  .. 

..  35,844,414 

....  27,031,000  . 

...  754 

1876  .. 

..  36,643,087 

....  31,188,846  . 

...  851 

The  amount  consumed  in  the  dilfei'ent  departments  varies 
very  much.  Snuff-taking  is  most  practised  in  Oise,  Seim* 
Inferieure,  Eure,  and  Eure-et-Loir,  at  the  maximum 
rate  of  375  grammes  per  head ; and  least  in  the  depart- 
ments of  Doubs,  Pyrenees  Orientates,  Nord,  Ilaut  Rhin, 
and  Haute  Savoie,  where  the  average  is  but  1 00  grammes. 
In  smoking,  however,  there  is  rather  a reverse  order  ef 
things,  the  Nord,  Haut-Rhin,  and  Pas-de-Calais consuming 
at  the  rate  of  two  kilogrammes  per  head,  while  the  minimum 
is  found  in  Haute  Savoie,  Cantal,  Correze,  Crouse,  Aveyron, 
Dordogne,  Lot,  and  Lozere.  l en  departments  only  consume 
tobacco  above  the  average,  while  70  are  actually  below  it.  If 
all  France  smoked  the  same  quantity  as  do  the  people  of 
Nord,  Haut-Rhin,  and  Pas-de-Calais,  the  consumption  for 
the  whole  country  would  be  73,286,174  kilogrammes,  in- 
stead of  31,000,000  ; axi^x'ice  verm  it  would  be  only  6,265,968 
kilogrammes  if  calculated  according  to  tho  average  of  liOzcrc, 
which  is  only  at  the  rate  of  171  grammes  per  head. 


Iron  and  Steel  Institute. — The  annual  meeting  of 
this  Institute  will  be  held  on  Wednesday,  May  4th,  and  two 
following  days,  in  the  hall  of  the  Institution  of  Civil 
Engineers.  The  pre.sident  elect  (Mr.  Josiah  T.  Smith)  will 
deliver  his  inaugural  address  on  the  first  day. 

Lectures  on  Plumbing. — A course  of  six  lectures  on 
“ The  Science  and  Art  of  Sanitary  Plumbing  ” will  be  given 
under  the  auspices  of  the  National  Health  Society  by  Mr. 
S.  Stevens  Hellyer,  at  the  House  of  the  Society  of  Arts,  on 
May  17,  June  1,  14,  28,  July  12,  28,  at  7.30.  p.m.  The 
lectures  will  be  especially  addressed  to  working  plumbers, 
and  illustrated  by  examples,  diagrams  and  working  models, 
and  demonstrations.  Examinations  of  a practical  nature 
will  be  held  at  the  close  of  the  course,  and  two  large  silver 
medals,  several  smaller  silver  and  bronze  medals  and  certifi- 
< atcs  nf  proficicn'-y  ■W'ill  be  awardid  by  the  National  Health 
SfK'iety.  I 
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MEETINGS  OF  THE  SOCIETY. 

Oedinaey  Meetings. 

"Wednesday  evenings,  at  eight  o’clock: — 

May  4. — “Buying  and  Selling;  its  Nature  audits 
Tools.”  By  Professor  Bonamy  Price,  M.A.  Lord 
Alfred  S.  Churchill  will  preside. 

May  11. — “ The  Manufacture  of  Glass  for  Decorative 
Purposes.”  By  H.  J.  Powell  (Whitefriars  Glass 
Works).  William  Spottiswoode,  LL.D.,  P.R.S.,  will 
preside. 

May  18. — “ The  Electrical  Railway,  and  the  Trans- 
mission of  Power  by  Electricity.”  By  Alexander 
Siemens.  Dr.  Siemens,  F.R.S.,  will  preside. 

Foeeign  and  Coloniae  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

May  10. — “Trade  Relations  between  Great  Britain 
and  her  Dependencies.”  By  William  Westgarth. 

Applied  Chemistey  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock  : — 

May  12. — “ Recent  Progress  in  the  Manufacture  and 
Applications  of  Steel.”  By  Prof.  A.  K.  Huntington. 

May  26. — “Telegraphic  Photography.”  By  Shel- 
FORD  Bidwell,  Prof.  W.  G.  Adams,  E.R.S.,  will 
preside. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock: — 

April  29. — “The  Building  Arts  of  India.”  By 
General  Maclagan.  Andrew  Cassels,  Member  of  the 
Indian  Council,  will  preside. 

May  13. — “Burmah.”  By  General  Sir  Arthur 
Phayre,  G.C.M.G.,  K.C.S.I.,  C.B.  Sir  Rutherford 
Alcock,  K.C.B.,  will  preside. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantoe  Lecthees. 

Monday  evenings,  at  eight  o’clock : — 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
making,” by  Alan  S.  Cole.  Four  Lectures. 

Syllabus  of  the  Course. 

Lecture  III. — May  2. 

Fringes.  Twisted  thread-work  in  England  in  the 
15th  century.  Early  designs  for  plaited  and  twisted 
threads.  Italian,  Flemish,  French,  and  English  pillow 
lace.  Laces  of  primitive  design. 

Lecture  IV. — May  9. 

Mesume  as  to  styles  of  design  in  hand-made  lace. 
Traditional  patterns.  Sketch  of  the  development  of 
inventions  for  knitting  and  weaving  threads  to  imitate 
lace.  Differences  between  machine  and  hand-made 
lacef^.  Modem  hand-made  laces  at  Burano,  Bruges, 
Honiton,  &c. 

Tins  course  will  be  illusti’ated  by  specimens  of  lace. 
Diagrams  and  photographs  enlarged  will  be  shown  by 
means  of  the  lantern  and  oxyhydrogen  light. 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
R.  Beudenell  Caetee,  F.  R.C.S.  Three  Lectures. 

May  16,  23,  30. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  2nd... SOCIETY  OF  ARTS,  John- street, 
Adelphi,  W.C.jS  p.m.  (Cantor  Lecture.)  Mr.  Alan  S. 
Cole,  “ The  Art  of  Lace-making.”  (Lecture  HI.) 


Farmers’  Club,  Irms  of  Court  Hotel,  Holbom,  TV.C., 

4 p.m.  Mr.  T.  Duckham,  “ The  Effect  of  Land  being 
Owned  by  Corporate  Bodies.” 

Eoyal  Institution,  Albemarle-street,  W.,  2 p.m.  Annual 
Meeting. 

Institute  of  Surveyors,  12,  Great  George-street,  S.AV., 

8 p.m.  Mr.  G.  M.  Fi’eeman,  “ Land  Law  Eeform.” 
Medical,  11,  Chandos  - street,  W.,  Sg  p.m.  Annual 
Oration. 

Victoria  Institute,  7,  Adelphi-terrace,  "W.C.,  8 p.m.  Eev. 
W.  D.  Ground,  “ An  Examination  of  the  Philosophy 
of  Mr.  Herbert  Spencer.” 

Law  Amendment  Society,  1,  Adam-street,  Adelphi,  W.C., 

8 p.m.  A Discussion  on  the  “ Copj-right  Bill”  now 
being  promoted  by  the  Society,  to  be  opened  with  a 
statement  by  Dr.  John  Westlake. 

Tuesday’,  May-  3rd... Eoyal  Institution,  Albemarle-street,  W., 
3 p.m.  Prof.  Dewar,  “ The  Non-Metallic  Elements.” 
(Lecture  II.) 

Central  Chamber  of  A.griculture  (at  the  House  ok  the 
Society-  of  Arts),  11  a.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p m.  Discussion  on  Mr.  Walter  E.  Browne’s 
Paper,  “ The  Eelative  Value  of  Upland  and  Tidal 
Waters  in  Pi’oducing  Scour.” 

Pathological,  53,  Bemers-street,  Oxford-street,  W., 
8J  p.m. 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8 p.m.  1.  Mr. 
Ernest  de  Bunsen,  “The  date  of  Menes.”  2.  Prof.  A. 
Eisenlohr,  “An  Historical  In.scription.’’ 

Zoological,  11,  Hanover-square,  W.,  8.^p.m.  1.  Mr.  W.  N . 
Parker,  “ Some  Points  in  the  Anatomy  of  the  Ciecum 
in  the  Hare  and  Eabbit.”  2.  Prof.  F.  Jeffrey  Bell, 
“Contributions  to  the  systematic  arrangement  of  the 
Asteroidea.  Part  I.,  “The  species  of  the  genus  Asterias.” 
3.  Dr.  M.  Watson,  “Additional  Ohseivations  on  the 
Anatomy  of  the  Spotted  H3'8ena.”  4.  Mr.  Oldfield 

Thomas,  “ The  Indian  species  of  the  genus  Jfws.” 

Wednesday-,  May  4th  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Prof.  Bonamy  Price,  “Bujang 
and  Selling ; its  Nature  and  its  Tools.” 

Iron  and  Steel  Institute,  25,  Great  George-street,  S.W., 
lOg  a.m..  General  Meeting  of  Members.  The  President- 
Elect  (JosiahT.  Smith,  E.«q.)  will  deliver  his  Inaugural 
Address.  A Selection  of  Papers  will  be  read  and  dis- 
cussed. 

Entomological,  11,  Chandos-street,  W.,  7 p.m. 
Archseological  Institute,  16,  New  Btu’lington-street,  W., 
4g  p m.  Annual  General  Meeting. 

Obstetrical,  53,  Berners-street,  Oxford-street,  W.,  8p.m. 

Thursday,  May  5TH...Eoyal,Burlington-house,  W.,  4jp.m. 
Antiquaries,  Burlington-house,  W.,  8g  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Prof.  Bayley 
Balfour,  “ The  Dragon’s  Blood  Tree  and  its  Products.” 
2.  Prof.  G.  Busk,  “New  Species  of  Cellepora  from  the 
Expedition.”  3.  Prof.  Bayley  Balfour,  “New 
Genera  of  Plants  from  Madagascar.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  BaUot  for 
the  Election  of  Fellows.  2.  Mr.  E.  W.  Prevost,  “ The 
Action  of  Humic  Acid  on  Atmospheric  Nitrogen.”  3. 
Mr.  E.  T.  Plimpton,  “ The  Active  and  Inactive  Amyla- 
mines.”  4.  Nlr.  L.  D.  Thorne,  “ The  Products  of  the 
Action  of  Alkalies  on  Ethyl  Ethylaceto-succinate.’» 
5.  Mr.  T.  Purdie,  “ The  Action  of  Sodium  Alcoholates 
on  Fumaric  Ether.” 

South  London  Photographic  (at  the  House  of  the 
Society-  of  Arts),  8 p.m. 

Eoyal  Institution,  Alhermarle-street,  W.,  3 p.m.  Prof, 
lyu^all,  “ Paramagnetism  and  Diamagnetism.”  (Lec- 
ture n.) 

Iron  and  Steel  Institute,  25,  Great  George-street,_  S.W., 
10  a.m.  Heading  and  Discussion  of  Papers  continued. 
CiYol  and  Mechanical  Engineers,  7,  Westminster-chamhers, 
S.W.,  7 p.m.  Annual  Meeting. 

Friday-,  May.  6th.... Eoyal  United  Service  Institute,  Whitehall- 
yard,  3 p.m.  Captain  J.  T.  Bucknill,  “ The  Protection 
of  Buildings  from  Lightning.” 

Eoyal  Institution,  Albemarle-street,  W.,  8 p.m.  Weekly 
Meeting.  9 p.m.  The  Hon.  George  Brodrick,  “ The 
Land  Systems  of  England  and  of  Ireland.” 

Geologists’ Association,  University  College,  W.C. 

Philological,  University  College,  W.C.,  8 p.m.  Mr.  B. 

Martineau,  “ The  Ehseto-Eomanic Dialect.”  (Part  IV.) 
Iron  and  Steel  Institute,  25,  Great  George-street,  S.W.» 
10  a.m.  Heading  and  Discussion  of  Papers  continued 
and  concluded.  , 

Quekett  Microscopical  Club,  University  College,  W.C., 
8 p.m. 

National  Health  Society,  23,  Hertford-street,  W„  4 p.m. 
(Drawing-room  Lectures.)  Mr.  C.  N.  Cresswell, 
“ Sanitary  Eelations  of  Local  Self-Government.” 

Saturday,  May-  7th... Eoyal  Institution,  Albemarle-street,  W., 
3 p.m.  Prof.  Henry-  Morley,  “ Scotland’s  Part  in 
English  Literature.”  (Part  II.) 
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&.11  communications  for  the  Society  should  he  addressed  to  the  Secretary 
Join-street,  Adelphi,  London,  W.G. 


NOTICES. 


CANTOR  LECTURES. 

The  third  lecture  of  the  fourth  Course  on  “The 
Art  of  Lace-making  ” was  delivered  by  Alan  S. 
Cole,  on  Monday,  2nd  inst.  Attention  was  drawn 
to  the  gradual  growth  of  design,  as  exhibited  in  the 
history  of  Italian,  Flemish,  French,  and  English 
pillow  lace,  and  the  distinctive  characteristics  of 
Mechlin,  Brussels,  and  Valenciennes  lace  were 
pointed  out.  A series  of  specimens  of  lace  were 
•exhibited,  and  enlarged  photographs  of  repre- 
sentative pieces  were  shown  by  means  of  the 
lantern  and  oxy-hydrogen  light. 


ART  FURNITURE  EXHIBITION. 

The  preparations  for  the  Exhibition  of  Works  of 
Art  applied  to  Furniture  at  the  Eoyal  Albert  Hall 
are  now  being  proceeded  with,  and  it  is  expected 
that  the  Exhibition  will  be  opened  on  Thursday, 
12th  May,  at  the  same  time  as  the  General  Art 
Exhibition  at  the  Albert  Hall. 


PROCEEDINGS  OF  THE  SOCIETY. 


APPLIED  CHEMISTRY  AND  PHYSICS  SECTION. 

Thursday,  April  28,  1881  ; Allen  Thompson, 
M.D.,  F.R.S.,  in  the  chair. 

The  paper  read  was  on — 

THE  IMPURITIES  IN  WATER,  AND  THEIR 

INFLUENCE  UPON  ITS  DOMESTIC  UTILITY. 

By  George  Stillingfleet  Johnson,  M.R.C.S.,  F.C.S. 

^ There  are  some  impurities  found  in  the  water  of 
rivers,  more  especially  in  those  rivers  which,  like 
that  in  the  immediate  neighbourhood  of  this  build- 
ing, take  their  course  through  large  towns, 
concerning  which  I shall  have  little  to  say  this 
evening.  I allude  to  organic  impurities,  the 
detritus  of  living  beings,  sewage,  and  the  like,  and 
my  reason  for  keeping  silence  upon  this  great 


subject  is  the  incompleteness  of  our  knowledge 
regarding  it.  Our  highest  medical  authorities 
seem  to  be  at  variance  as  to  the  nature  and  degree 
of  the  baneful  influence  exerted  by  those  impuri- 
ties which  I have  mentioned  upon  the  human 
economy,  with  the  exception  of  the  so-called 
specific  poisonous  products  of  such  diseases  as 
typhoid  and  cholera ; and  our  highest  chemical 
authorities  are  very  much  at  variance  as  to  the 
best  method  of  estimating  or  determining  the 
amount  of  these  organic  pollutions  in  waters,  as 
they  also  are  in  the  various  accounts  they  give  of 
the  processes  by  which  nature  removes  them.  It 
would  ill  become  me,  therefore,  to  do  more  than 
hint  at  the  existence  of  this  source  of  contamina- 
tion of  water,  unless  I stood  prepared  to  bring 
forward  some  new  facts  or  experiments  throwing 
light  upon  the  subject,  which  I am  not  in  a position 
to  do.  I must,  therefore,  confine  myself  this  even- 
ing to  the  discussion  of  some  of  the  more  important 
inorganic  impurities  contained  in  natural  waters, 
and  their  influence  upon  the  domestic  utility  of  the 
inportant  liquid  which  contains  them. 

The  word  “impurities”  has  occurred  several 
times  already  in  this  paper.  I have  also  spoken  of 
“ pollutions  ” and  “ contaminations,”  all  of  which 
expressions  tend  to  convey  the  idea  that  the 
presence  of  substances  so  described,  in  the  water 
we  drink  and  employ  for  household  purposes 
generally,  must  needs  be  injurious  and  pre- 
judicial. Now,  the  tendency  of  this  paper  will 
rather  be  to  show  the  great  usefulness  of  many  of 
these  so-called  “impurities”  in  natural  waters; 
and  the  word  is  used  here  in  its  strictly  chemical 
sense,  to  indicate  anything  which  we  find  in  and 
accompanying  water  which  is  not  the  chemical 
compound,  HgO. 

Pure  water,  the  compound  containing  two  atoms 
of  hydrogen  combined  with  one  atom  of  oxygen, 
is  a pure  chemical  substance  which  is  never  found 
in  nature.  We  explain  this  by  the  statement  that 
water  exerts  a solvent  action  upon  various  gases 
and  solids. 

It  is,  then,  by  virtue  of  its  solvent  action  that 
water  becomes  impregnated  with  the  impurities  of 
which  lam  to  speak;  and  I will,  therefore,  ask  you 
to  follow  me  while  I make  a few  preliminary  re- 
marks upon,  and  show  you  a few  experiments 
illustrating,  the  nature  of  solution.  The  process 
of  solution  consists  essentially  in  a change  of 
physical  state,  without  alteration  of  chemical  con- 
stitution. Thus,  when  sugar  or  common  salt  is 
dissolved  in  water,  we  can  obtain  the  solid  sugar 
or  chloride  of  sodium  by  simply  evaporating  the 
water ; and  these  are  instances  of  true  solution ; 
but,  if  metallic  copper  be  dissolved  in  nitric  acid, 
that  is  an  instance  of  solution  accompanied  by 
chemical  change ; for,  if  we  evaporate  the  blue 
liquid  thus  obtained,  we  have  a deposition,  not  of 
metallic  copper,  but  of  nitrate  of  copper,  the  salt 
formed  by  the  chemical  action  which  takes  place 
between  that  metal  and  nitric  acid.  Solution 
proper,  then,  consists  in  a change  of  physical  state 
simply  without  change  of  chemical  constitution. 
Now,  we  know  of  but  three  physical  states  in  which 
matter  can  exist,  the  solid,  the  liquid,  and  gaseous. 
The  solvent  or  substance  which  brings  other  sub- 
stances into  solution  is  usually  a liquid.  The 
dissolved  body  may  be  either  a solid  or  a gas. 

Now,  the  physical  state  in  which  we  find  any 
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substance  depends  to  a great  extent  upon  the 
nature  and  intensity  of  the  physical  forces  which 
happen  to  be  acting  upon  it  at  the  time.  Besides 
the  action  of  solvents,  the  two  physical  forces,  heat 
and  pressure,  exert  a powerful  influence  upon  the 
physical  state  of  matter.  The  essential  difference 
between  the  three  physical  states  of  matter  is  one 
of  the  relative  freedom  of  motion  which  exists 
between  the  molecules  or  ultimate  particles  of 
which  the  matter  consists,  the  gaseous  form  of 
matter  possessing  the  greatest,  whilst  the  sohd 
possesses  the  smallest,  degree  of  molecular  mobility. 
Heat,  on  the  one  hand,  increases  this  mobility  of 
the  molecules  of  matter,  whilst  pressure  has  the 
reverse  effect. 

Next,  observe  that  the  solvent  (liquid  water,  e.g.) 
is  in  the  intermediate  condition,  as  regards  molecular 
mobility,  between  the  solid  and  the  gas,  whose 
physical  state  it  must  assimilate  with  its  own 
before  it  can  bring  them  into  solution.  It  follows, 
then,  that  the  liquid  solvent’ must  bind  a gas  in 
chains,  as  it  were,  must  diminish  the  free  mobility 
which  exists  among  the  particles  of  that  most  elastic 
form  of  matter,  whilst  it  will  have  to  increase  the 
molecular  mobility  of  the  comparatively  sluggish 
solid,  in  order  to  make  them  respectively  assume 
its  own  physical  state.  Accordingly,  we  should 
expect  to  find  that  a liquid  will  have  its  solvent 
action  upon  solids  increased  by  the  application  of 
heat,  whilst  its  power  of  dissolving  gases  will  be 
diminished  by  heat,  but  improved  by  pressure. 
And  these  laws  are  obeyed  in  almost  all  instances. 

I will  now  show  you  one  or  two  experiments,  to 
illustrate  these  preliminary  remarks  upon  solution. 
When  I stir  up  these  two  white  powders  in 
separate  beakers  of  hot  distilled  water,  you  observe 
that  one  of  them  (which  is  powdered  sugar) 
become  s readily  incorporated  with  the  water,  changes 
its  physical  state,  assuming  that  of  its  solvent,  is 
dissolved.  That  is  an  instance  of  a soluble  sub- 
stance. This  other  powder,  however,  refuses  to 
do  anything  but  remain  partially  suspended  in  the 
water,  making  the  liquid  look  milky,  whilst  the 
greater  part  of  it  (for  it  is  very  heavy)  sinks  and 
remains  at  the  bottom  of  the  beaker.  It  is  the 
salt  called  sulphate  of  baryta,  and  is  one  of  the 
most  insoluble  bodies  known. 

To  illustrate  the  effect  of  heat  in  assisting  the 
solution  ‘of  a soluble  solid  substance  in  a liquid, 
it  will  be  sufiicient  to  cool  this  hot  saturated 
solution  of  iodide  of  lead,  when  we  find  that 
water,  which  was  capable  of  retaining  a large 
quantity  of  that  salt  in  the  liquid  state  whilst 
hot,  becomes  incapable  of  doing  so  as  it  cools, 
and  the  excess  of  salt  separates  out  from  the 
solution  in  the  crystalline  form. 

To  demonstrate  the  action  of  heat  in  retarding 
the  solution  of  a gas  in  a liquid,  I will  first 
pass  up  a little  water  into  this  tube  (which  con- 
tains dry  ammonia  gas  confined  over  mercury). 
As  soon  as  the  water  reaches  the  gas,  you  see  that 
the  latter  disappears,  being  dissolved  by  the  water. 
Now,  if  I pour  a little  hot  water  over  the  out- 
side of  the  tube,  we  shall  soon  see  the  effect  of 
heat  in  increasing  the  molecular  mobility  of  the 
ammonia,  for  the  restraining  power  of  the  water, 
at  this  high  temperature,  becomes  insufficient  to 
control  the  elasticity  of  its  volatile  companion, 
and  the  ammonia  bursts  its  chain  and  resumes 
the  gaseous  condition.  As  the  tube  cools  again. 


the  solvent  power  of  the  water  is  again  triumphant,, 
and  the  gas  disappears.  Not  only  does  the 
temperature  of  the  liquid  solvent  exert  an  in- 
fluence upon  the  quantity  and  quality  of  the  sub- 
stances which  it  is  capable  of  dissolving ; but  the 
solvent  action  of  a liquid  is  often  considerably 
modified  by  the  presence  therein  of  substances 
which  it  has  already  dissolved. 

We  will  consider  this  influence  of  dissolved 
matter  in  water  upon  its  solvent  action  on  other 
forms  of  matter  somewhat  fully,  since  it  serves 
to  explain  the  presence  of  some  of  the  im- 
purities found  in  waters ; and  it  will  be  con- 
venient to  divide  the  subject  into  two  heads, 
viz. : — 

1.  The  influence  of  dissolved  gases  upon  the- 
solubility  of  solids. 

2.  The  influence  of  dissolved  solids  upon  the- 
solubility  of  other  sohds. 

1.  Excluding  those  cases  in  which  a chemical 
action  occurs,  resulting  in  the  production  of  some 
insoluble  compound  by  the  action  of  a dissolved 
gas  upon  one  or  the  other  of  the  elements  present 
in  a dissolved  solid,  the  general  tendency  is  for  a 
dissolved  gas  to  increase  the  solubility  of  solids  in 
their  common  solvent.  As  an  illustration  of  this, 
I will  cover  this  solution  of  copper  sulphate  with  a 
strong  solution  of  ammonia  gas  in  water.  You 
see  now  three  layers  in  the  containing  vessel.. 
Below  the  blue  solution  of  copper  sulphate,  above 
the  colourless  solution  of  ammonia  gas  in  water, 
and  between  the  two,  a light  blue  turbid  layer,, 
the  turbidity  of  which  is  due  to  the  presence  there 
of  suspended  hydrated  oxide  of  copper,  a substance 
which  is  insoluble  in  pure  water,  and  in  most 
neutral  and  alkaline  solutions,  but  which  is  soluble 
in  a solution  of  ammonia  gas  in  water,  yielding 
a dark  blue  liquid,  which  you  see  is  produced 
when  I stir  up  the  contents  of  the  beaker.  There 
are  other  instances  which  will  occur  to  every  chemist,, 
of  solid  bodies  quite  insoluble  in  pure  water,  yielding- 
to  the  solvent  action  of  a solution  of  ammonia  gas  in 
water.  It  appears,  then,  that  the  dissolved  gas; 
confers  a degree  of  molecularmobility  upon  the  water 
which  has  dissolved  it,  or  at  least  enables  that 
water  to  produce  the  requisite  freedom  of  motion 
amongst  the  molecules  of  an  otherwise  sluggish- 
solid,  which  is  necessary  in  order  to  compel  it  to* 
assume  the  liquid  state. 

2.  It  is  frequently  observed,  and  especially 
amongst  the  halogen  group  of  elements,  that  an 
insoluble  salt  is  rendered  soluble  by  the  presence- 
in  their  common  solvent  of  a very  soluble  solid 
body.  One  of  the  most  striking  and  beautiful 
examples  of  this  is  seen  in  the  case  of  the  red  mer- 
curic iodide,  which  is  entirely  insoluble  in  pure 
water,  but  is  readily  dissolved  by  water  saturated 
with  potassic  iodide — a very  soluble  salt.  It  is 
essential  that  tbe  potassic  iodide  be  present  in  a 
somewhat  concentrated  solution,  for,  as  you  see  m 
this  beaker,  when  a solution  of  mercuric  iodide  in 
one  of  potassic  iodide  is  mixed  with  a large  bulk  of 
pure  water,  the  red  mercuric  iodide  separates  out. 
If  there  be  any  chemical  action  between  the  two 
iodides  in  this  case,  it  is  of  the  very  feeblest  kind. 
Indeed,  some  experiments  of  my  colleague,  Mr. 
J.  M.  Thomson,  have  tended  to  show  that,  if  the 
double  salts  formed  by  dissolving  insoluble  halo- 
gen compounds  in  soluble  ones  be  compounds  at 
all,  they  are  molecular,  not  atomic  combinations. 
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It  is,  at  all  events,  interesting  to  remark,  that 
when  a dissolved  solid  assists  the  solution  of  another 
solid  body,  it  is  the  more  soluble  substance — that 
which  is  endowed  with  freest  molecular  mobility — 
which  serves  to  bring  about  the  liquefaction  of  the 
more  sluggish  solid ; and  there  are  instances  of 
this  action  which  cannot  be  at  all  explained  by 
chemical  action,  as  in  the  case  of  the  solubility  of 
quick  lime  in  a strong  solution  of  sugar. 

It  sometimes  happens  that  the  action  of  a solvent 
is  arrested,  by  the  formation  of  a protecting  film 
of  an  insoluble  substance  upon  the  surface  of  an 
immersed  solid.  Thus,  marble,  which  is  a compact 
crystalline  variety  of  carbonate  of  lime,  is  freely 
dissolved  by  a solution  of  hydrochloric  acid  gas  in 
water,  the  only  solid  product  of  the  accompanying 
chemical  action  being  the  salt  known  as  calcic 
chloride.  Now,  calcic  chloride  is  freely  dissolved 
by  water,  and,  as  each  particle  of  it  is  formed  on 
the  surface  of  the  marble,  it  is  dissolved  off  by  the 
water,  and  fresh  surfaces  of  marble  are  constantly 
exposed  to  the  action  of  the  hydrochloric  acid. 
But,  if  we  immerse  marble  in  water  containing 
both  hydrochloric  acid  and  sulphuric  acid  in  solu- 
tion, its  surface  speedily  becomes  covered  with  an 
insoluble  film  of  calcic  sulphate,  and  the  action 
ceases.  Marble  is  still  there  in  abundance  ; hydro- 
chloric acid  is  also  present  in  quantity,  adequate 
and  sufficient  for  its  solution  ; but,  by  reason  of  the 
intervening  insoluble  film  of  calcic  sulphate,  they 
are  prevented  from  acting  upon  one  another. 
“ The  chemical  force  can  only  act  at  infinitesimally 
small  distances.”  Another  instance  of  the  pro- 
tecting action  of  an  insoluble  film  upon  the  surface 
of  an  otherwise  soluble  solid  is  seen  in  the  case  of 
the  black  ferrous  sulphide.  When  this  substance 
is  acted  upon  by  sulphuric  acid,  the  salt  known  as 
ferrous  sulphate  is  produced.  Now,  green  vitriol, 
or  ferrous  sulphate  does  not  dissolve  in  cold,  strong 
sulphuric  acid,  but  it  dissolves  readily  in  hot  dilute 
sulphuric  acid.  When,  therefore,  I pour  cold  oil 
of  vitriol  over  this  ferrous  sulphide,  there  is  little 
or  no  action,  a film  of  ferrous  sulphate  forming  on 
the  surface  of  the  sulphide,  and  protecting  the 
sulphide  beneath  from  the  action  of  the  acid ; but 
when  I pour  water  into  the  containing  vessel,  a 
brisk  action  is  at  once  set  up,  heat  being  developed 
by  the  admixture  of  the  water  with  the  acid,  cold 
strong  sulphuric  acid  being  converted  into  hot 
dilute  sulphuric  acid,  which  dissolves  off  the  ferrous 
sulphate  as  fast  as  it  is  formed. 

I will  now  pass  on  to  a consideration  of  some  of 
theimpurities  contained  in  natural  waters— in  water 
as  it  is  supplied  to  us  for  use  in  every-day  life — 
explaining,  where  that  is  possible,  the  sources  and 
method  of  contamination,  and,  further,  discussing 
the  chief  precautions  necessary  for  the  removal  of 
such  impurities  as  are  prejudicial  to  the  domestic 
utility  of  this  valuable  agent.  First,  then,  we  will 
consider  the  gas  found  in  solution  in  natural  waters. 
With  some  trifling  exceptions,  viz.,  some  of  the  rarer 
mineral  waters,  the  gases  dissolved  in  water  are 
those  which  are  present  in  our  atmosphere — 
oxygen,  nitrogen,  carbonic  acid,  and  ammonia. 
The  oxygen  and  nitrogen  gases,  the  elementary 
constituents  of  the  atmosphere,  are  present  in  it 
in  invariable  quantities,  and  are  far  less  soluble 
than  the  other  two. 

The  carbonic  acid  and  ammonia,  or  compound 
gases,  are  chiefly  products  of  animal  life,  and  are 


constantly  being  removed  by  plants  and  vegetable 
organisms,  but  they  are  also  more  soluble  in  water 
than  the  first  two.  The  carbonic  acid  is  present  in 
larger  proportion  than  the  ammonia,  whilst  it  is 
also  far  less  soluble  than  the  latter  gas.  Indeed, 
after  a long  continued  fall  of  rain,  the  presence  of 
ammonia  in  the  air  of  a place  is  hardly  recogni- 
sable. 

Spring- waters  are  very  apt  to  contain  much 
larger  quantities  of  CO2  than  rain-water  or  river 
water.  Meandering,  as  they  frequently  do,  through 
subterranean  passages,  they  are  exposed  in  their 
course  to  influences  peculiarly  favourable  to  their 
conversion  into  strong  solutions  of  this  gas.  The 
earth  being  the  common  receptacle  for  dead  organic 
matter,  and  her  cavities  being  in  many  cases  never 
penetrated  by  the  sun’s  rays,  or  ventilated  in  any 
way,  accumulations  of  carbonic  acid  are  to  be  ex- 
pected in  these  regions.  The  water,  then,  which 
is  often  very  cold  (it  may  be  produced  by  melted 
snows),  is  churned  up  at  frequent  intervals  along  its 
course  with  these  terrestrial  gases,  and  becomes, 
in  consequence,  highly  charged  with  them. 

We  are  able  to  demonstrate  the  presence  of  dis- 
solved gases  in  water,  by  simply  boiling  it  in  an 
apparatus  such  as  this  which  I now  show  you,  and 
collecting  the  permanent  gas  which  escapes,  as  is 
being  done  here.  The  presence  of  these  dissolved 
gases  in  water  appears  to  be  in  every  way  beneficial. 
If  we  consider  water  as  a beverage,  the  sparkling 
and  refreshing  effect  of  s])ring- water  is  largely  due 
to  the  dissolved  gas,  especially  to  the  carbonic 
acid  gas  which  it  contains.  Again,  boiled  or  dis- 
tilled water,  from  which  the  gases  have  been  ex- 
pelled by  heat,  is  mawkish  and  insipid,  but  may  be 
again  rendered  palatable  by  aerating  it  with 
charcoal.  But  more  than  this,  absolutely  gas-free 
water  (which,  however,  can  only  be  obtained  by 
boiling  water  in  vacuo),  boils  at  a temperature 
considerably  above  100®C.,  and  with  violent  ex- 
plosion. 

Again,  it  is  probable  that  the  oxygen  dissolved 
in  water  oxidises,  and  removes  some  of  the  more 
readily  putrescible  organic  matters  contained 
therein  ; and  it  certainly  is  of  the  utmost  import- 
ance to  the  life  of  fish.  The  dissolved  gases  in 
water  also  exert  an  important  influence  upon  its 
solvent  action  for  solids,  as  we  shall  now  find. 
The  solid  substances  dissolved  in  waters  are 
generally  chlorides,  sulphates  and,  carbonates  of  the 
alkalies,  and  of  the  alkaline  earth  metals. 

Those  waters  which  contain  the  alkahne  earths 
in  solution,  are  divided  into  (1)  calcareous  and  (2) 
magnesian  waters,  the  former  containing  sulphate 
or  carbonate  of  lime  in  solution,  the  latter  sul- 
phate or  carbonate  of  magnesia.  Such  waters  are 
said  to  be  hard.  Now,  it  is  in  the  case  of  the 
carbonated  calcareous  and  magnesian  waters  that 
we  observe  most  distinctly  the  influence  which  a 
dissolved  gas  may  exert  in  modifying  the  solu- 
bility of  a solid  in  their  common  solvent.  For 
the  carbonates  of  lime  and  magnesia  are  in- 
soluble in  pure  water,  or  nearly  so;  but  con- 
siderable quantities  of  these  salts  may  be  brought 
into  solution  by  water  charged  with  carbonic  acid 
gas.  For  instance,  if  I bubble  carbonic  acid  gas 
through  this  clear  lime-water,  we  first  observe  a 
milkiness,  due  to  formation  of  the  insoluble  car- 
bonate of  lime  ; and  on  continuing  to  pass  the  gas, 
wo  finally  obtain  a clear  solution.  The  dissolved 
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gas  enables  the  water  to  overcome  the  molecular 
sluggishness  of  the  calcic  carbonate,  and  to  reduce 
it  to  the  liquid  condition;  just  as  the  dissolved 
ammonia  gas  in  our  previous  experiment  enabled 
the  water  to  hold  in  solution  the  hydrated  cupric 
oxide.  Kow,  if  I boil  this  clear  solution  of  bi- 
carbonate of  lime,  the  excess  of  gas  is  expelled  by 
the  heat  (just  as  the  ammonia  gas  was  expelled 
from  its  dissolving  water  when  the  tempera- 
ture of  the  tube  containing  the  solution  was  raised), 
and  the  water,  no  longer  aided  by  the  mobile 
carbonic  acid  gas,  loses  its  power  of  keeping  the 
calcic  carbonate  in  the  liquid  state ; accordingly 
that  salt  is  reprecipitated. 

Bearing  the  facts  in  mind,  we  shall  be  able  to 
explain  some  of  the  phenomena  of  nature  in  con- 
nection with  this  subject  of  calcareous  waters. 
We  have  seen  that  spring-waters  are  frequently 
highly  charged  with  carbonic  acid  gas ; now 
carbonate  of  hme,  in  the  shape  of  chalk  deposits  and 
limestones  of  various  kinds,  is  a very  constant  ingre- 
dient of  the  soil  in  many  parts  of  the  earth’s  surface. 
It  must,  therefore,  be  a matter  of  very  frequent 
occurrence  for  water,  already  highly  charged 
with  carbonic  acid  gas,  to  come  in  contact 
with  carbonate  of  lime  in  the  course  of  its  sub- 
terranean wanderings;  hence  the  frequent  con- 
tamination of  natural  waters  with  dissolved 
carbonate  of  lime.  But  there  is  another  in- 
teresting and  very  beautiful  phenomenon  which 
we  are  enabled  to  explain  by  the  light  of  the 
above  facts.  I mean  the  formation  of  stalactites 
and  formations  such  as  are  figured  in  the  diagram 
on  the  wall.  Suppose  a water  holding  in  solution 
much  carbonate  of  lime  and  carbonic  acid  gas  to 
trickle  slowly  through  the  roof  of  a cave.  From 
each  drop  of  water,  as  soon  as  it  finds  itself  exposed 
to  the  common  air,  some  of  its  dissolved  carbonic 
acid  gas  will  begin  to  evaporate,  and  for  each 
molecule  of  gas  which  thus  leaves  the  water,  a 
molecule  of  calcic  carbonate  will  be  deposited  in 
the  solid  form.  Let  a few  of  these  sohd  particles 
adhere  to  the  roof  of  the  cavern,  and  from  the 
nucleus  thus  formed,  the  production  of  vast  conical 
masses,  such  as  are  here  pourtrayed  with  their 
beautiful  tapering  apices  pointing  towards  the 
earth,  is  only  a matter  of  time.  The  nature  and 
quantity  of  the  dissolved  salts  in  spring  water 
will,  of  course,  vary  with  the  composition  of  the 
soil  through  which  it  has  passed.  Many  mineral 
waters  are  of  great  medicinal  value. 

We  will  next  consider  the  influence  of  dissolved 
lime-salts  upon  the  domestic  utility  of  water.  Is 
“ hardness  ” in  water  prejudicial?  If  we  consider 
the  water  as  a beverage,  the  answer  would  be. 
No.  The  worst  that  hard  waters  have  been 
accused  of  is  that  they  produce  a tendency  to 
calculous  formations  in  those  who  drink  them. 
But  I think  the  water-drinker  may  answer  to  that 
charge,  “Not  proven.”  And,  on  the  other  hand, 
we  cannot  but  remember  that  the  metals  calcium 
and  magnesium,  in  combination  with  phosphoric 
and  carbonic  acids,  play  the  important  part  of 
conferring  the  requisite  degree  of  hardness  and 
stability  to  our  frame — are,  in  fact,  the  earthy  con- 
stituents of  the  skeleton.  But  there  is  another 
purpose  for  which  wmter  is  employed,  viz.,  for 
Avashing,  and  w'hich  is  hardly  less  important  than 
that  we  have  just  considered.  For  this  purpose 
hard  water  is  certainly  disadvantageous. 


Soap  contains  fatty  acids,  which  form  insoluble 
compounds  with  the  lime  and  magnesia  in  hard 
waters,  and  no  lather  will  be  produced  till  all  the 
lime  and  magnesia  dissolved  in  the  water  have  been 
precipitated  in  this  way.  And  this  occasions  a 
waste  of  soap. 

Now,  what  is  called  the  temporary  hardness  in 
water  may  be  removed  by  boiling  it.  The  expul- 
sion of  the  dissolved  carbonic  acid  gas  by  that 
means,  leads  to  the  removal  of  the  calcic  carbonate 
from  solution  in  the  water,  and  the  hardness  due 
to  that  cause  is  then  removed.  But  the  water  may 
contain  sulphate  of  lime  in  solution,  which  will  not 
be  removed  by  boiling  the  water.  On  the  contrary, 
unless  the  water  had  been  previously  saturated  with 
the  salt,  the  evolution  of  steam  in  boiling  would 
rather  tend  to  concentrate  its  solution,  and  thus  the 
permanent  hardness  due  to  this  cause  would  remain. 
Moreover,  there  is  a further  objection  to  boiling 
water  (except  in  small  quantities)  for  the  purpose 
of  removingits  hardnes,  since,  besides  the  consump- 
tion of  fuel  which  is  necessarily  incurred,  the 
deposited  calcic  carbonate  tends  to  form  boiler 
incrustations,  often  of  considerable  thickness,  upon 
the  walls  of  the  vessel  employed  for  the  purpose, 
and  if  they  do  not  lead,  as  they  have  too  often 
done,  to  dangerous  accidents  by  their  suddenly 
becoming  detached,  and  producing  explosive  bursts 
of  steam,  by  allowing  the  water  to  come  in  contact 
with  the  strongly  heated  metal  wall  of  the  vessel, 
yet  must  invariably  cause  great  waste  of  fuel, 
owing  to  their  inferiority  as  conductors  of  beat. 
Therefore,  the  process  of  Mr.  Clark,  which  is  con- 
ducted Avithout  any  application  of  heat  at  all,  was 
a great  boon  to  mankind,  especially  as  it  has  the 
additional  advantage  of  clarifying  a water  as 
effectually  as  any  filter. 

The  problem  before  us  is  essentially  this.  How 
may  dissolved  calcic  (and  magnesic)  carbonate  be 
best  removed  from  solution  in  water  ? i.e.,  hoAA'’ 
may  these  salts  be  converted  into  suspended  and 
insoluble  matter  with  the  smallest  possible  expen- 
piture  of  time  and  money  ? We  have  seen  that  the 
method  of  boiling  the  water,  though  effectual,  is 
objectionable  on  the  score  of  expense,  liability  to 
accidents,  &c.  Now,  in  Mr.  Clark’s  process,  which 
I have  said  is  preferable,  the  suspended  insoluble 
calcic  carbonate  produced  has  to  be  removed  by 
subsidence.  There  are  two  methods  by  which  sus- 
pended matter  is  removed  from  water  in  nature, 
subsidence  and  filtration,  and  these  processes  are 
also  adopted  by  man  for  the  same  purpose.  Now, 
it  is  claimed  for  the  method  of  purification  by  fil- 
tration that  organic  matters  are  oxidised  by  the 
substances  employed,  e.g.,  charcoal,  which  has  the 
property  of  retaining  oxygen  gas  in  its  pores.  But 
the  process  of  Mr.  Clark  also  undoubtedly  removes 
dissolved  organic  matters  from  waters,  the  lime 
which  is  added  acting  as  a mordant,  and  producing 
their  precipitation.  Mr.  Clark’sprocessisasfollows  : 
— By  adding  quick  lime  or  hydrated  (slaked)  lime 
to  a carbonated  calcareous  water,  the  carbonic  acid 
gas,  which  is  holding  the  carbonate  of  lime  in 
solution,  is  first  removed  by  combination  with  the 
added  lime,  and  the  carbonate  of  lime  thus 
produced  falls,  together  with  that  previously  in 
solution,  as  a solid  insoluble  precipitate.  The 
turbid  water  is  left  to  clear  by  subsidence,  and 
is  afterwards  draAvn  off  freed  from  temporary 
hardness. 
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I have  hitherto  been  speaking  of  what  may  be 
called  unavoidable  impurities  in  water  — im- 
purities, viz.,  which  are  introduced  by  natural 
processes  which  are  beyond  the  control  of  man; 
but  before  concluding,  I must  allude,  however 
briefly,  to  a very  important  accidental  source  of 
contamination  of  water,  which  is  sometimes  intro- 
duced by  man  himself,  I mean  the  contamination 
of  water  \vith  lead.  And  here  we  shall  find  that 
the  influence  of  dissolved  matters  in  any  water  is 
extremely  important  in  modifying  its  solvent 
action  upon  this  metal.  Lead,  from  the  ease 
with  which  it  is  worked,  and  the  resistance 
which  it  offers  to  atmospheric  action,  changes 
of  temperature,  &c.,  has  been  found  to  be 
a very  convenient  metal  wherewith  to  construct 
pipes  for  conveyance  of  water,  and  cisterns 
for  its  storage.  But  lead  is  dissolved  in 
appreciable  quantities  by  some  natuial  waters, 
and  the  long  - continued  ingestion  of  that 
metal,  even  in  very  minute  quantities,  pro- 
duces serious  symptoms  of  disease  in  the  human 
subject,  so  much  so  that  the  metal  has  given  its 
name  to  at  least  two  speciflc  affections,  lead  colic 
and  lead  palsy.  It  becomes,  then,  a matter  of  the 
utmost  importance  to  be  able  to  state,  from  a 
knowledge  of  the  ingredients  of  any  given  water, 
whether  or  not  it  will  be  safe  for  persons  to  drink 
that  water  after  it  has  been  stored  in  leaden 
cisterns— whether  or  not  that  particular  water  is 
likely  to  exert  any  solvent  action  upon  the  metal. 
This  we  are  able,  in  many  cases,  to  do.  For  it 
has  been  found  that  pure  water,  free  from 
both  dissolved  solids  and  gases,  has  no  solvent 
action  upon  lead.  But  water  containing  dissolved 
oxygen  becomes  impregnated  with  lead,  oxide 
of  lead  being,  to  a certain  extent,  soluble  in 
water. 

1 . Practical  Deduction  : — Eain-water,  stored  in 
lead,  must  not  be  used  for  drinking  purposes. 
Again,  when  waters  containing  carbonates,  and 
especially  sulphates,  in  solution  are  stored  in 
leaden  cisterns,  the  metal  becomes  coated 
with  an  insoluble  protecting  film  of  carbonate 
and  sulphate  of  lead,  further  action  being 
thereby  prevented,  and  the  water  does  not  become 
saturnine. 

2.  Practical  Deduction; — Carbonated  and  sul- 
phated  calcareous  waters  may  usually  be  stored  in 
lead  with  impunity.  The  film  which  forms  on  the 
surface  of  the  metal  should  by  no  means  be  re- 
moved. 

3.  Waters  containing  nitrates  and  chlorides  in 
abundance  cannot  safely  be  stored  in  leaden 
cisterns,  since  the  nitrate  and  chloride  of  lead  are 
soluble  salts.  The  practical  deduction  from  this  is 
obvious. 

In  concluding,  I hope  I have  convinced  most  of 
my  hearers  that,  though  we  do  not  drink  pure 
water,  it  would  be  very  much  worse  for  us  if  we 
did,  and  that,  whilst  we  may  sometimes  be  inclined 
to  ask,  “Why  is  such  a substance  here?”  we 
generally  find  at  last  that  it  serves  some  important 
purpose  which  had  escaped  our  ken — in  fact,  that 
we  are  finally  led  to  wonder  at  the  AVisdom  which 
works  through  intricate  and  complicated  labyrinths 
to  a perfect  and  simple  end,  and  are  forced  to 
^tdmire  the  ultimate  tendency  and  result  of  even 
such  seeming  anomalies  as  the  “impurities  in 
water,” 


DISCUSSION. 

I he  Chairman  said,  as  his  chemistry  was  of  a very 
ancient  date,  he  should  not  venture,  in  any  remarks  he 
might  be  bold  enough  to  make,  to  discuss  the  chemical 
part  of  the  subject.  He  had  been  exceedingly  gratified 
by  the  lucid  expof-ition  of  that  part  of  the  extensive 
subject  which  Mr.  Johnson  had  selected,  as  well  as  by 
the  well-devised  experiments  which  had  been  performed, 
and  which  had  brought  out  so  fully  the  illustration  of 
the  principles  laid  before  them.  It  was  quite  neces- 
sary to  avoid,  in  a paper  such  as  this,  entering  upon  the 
extremely  extensive  and  difficult  part  of  the  subject 
involved  in  the  consideration  of  the  organic  impurities 
of  water,  as  that  could  only  satisfactorily  be  dealt  with 
in  a separate  paper.  A great  part  of  his  life  had  been 
divided  between  two  residences,  in  w'hich  very  opposite 
extremes  in  the  condition  of  water  existed,  so  that  he 
had  had  an  opportunity  of  observing,  in  a general  way, 
the  effects  of  these  conditions.  At  Aberdeen  he  used 
the  water  of  the  Dee,  which  approached  almost  to  dis- 
tilled water,  with  the  exception  of  course  of  the  gases, 
and  in  Grlasgow  the  w^ater  of  Loch  Katrine,  which,  was 
equally  pure  with  the  water  of  the  Dee,  and  in  both 
instances  he  was  made  aware  of  the  circumstances  which 
Mr.  Johnson  had  so  well  explained  with  reference  to  the 
disadvantage  that  might  arise  from  the  purest  water, 
more  especially  from  the  solution  of  the  leaden  pipes 
through  which  the  water  passed,  or  from  the  cisteni 
in  which  it  was  kept.  The  introduction  of  slate 
cisterns  must  be  considered  a very  great  advantage,  as 
they  protected  one  against  the  risk,  which  might 
occur  from  keeping  water  for  a long  time  in  leaden 
cisterns.  AVith  respect  to  pipes,  he  was  quite  aware 
of  the  evil  when  they  were  new ; and  if  the  cistern 
was  of  slate,  it  was  only  necessary  that  the  water 
should  be  run  through  the  pipe  a short  time,  in  order 
to  escape  the  danger  which  might  arise  from  the 
water  remaining  a considerable  time  in  the  leaden 
pipes.  He  had  known  an  instance  of  lead  coHc 
being  produced  simply  from  inattention  to  this 
precaution.  He  had  also  had  ample  experience  of 
the  process  for  softening  water,  for  it  so  happened  that 
the  water  supplied  to  the  house  in  which  he  lived  near 
Edinburgh  was  the  hardest  with  which  Professor  Clark 
had  ever  come  in  contact.  Few  were  aware  of  the  evils 
belonging  to  extreme  hardness  of  water.  The  water  to 
which  he  referred,  when  used  for  boiling  meat,  had  the 
effect  of  making  it  quite  red  ; vegetables  shrivelled  up 
in  a most  wonderful  way  under  its  influence,  kettles 
became  encrusted,  tea  could  not  be  made,  and  washing 
with  it  was  quite  out  of  the  question.  For  the  cure  of 
this,  by  Dr.  Clark’s  direction,  he  added  a ninth  part  of 
lime  water  to  the  ordinary  water,  and  during  the  night 
a subsidence,  not  only  of  the  whole  of  the  carbonate 
of  lime,  but  of  all  the  impurities  took  place,  the  water 
being  then  fit  for  domestic  use.  Those  present  must 
have  been  convinced  by  the  author  of  the  advan- 
tages which  should  belong  to  such  impurities  when 
occurring  in  a moderate  degree,  though  they  might 
not  go  to  the  length  which  the  well  - knovm  old 
lady  of  St.  Andrew’s  did,  who,  when  great  efforts 
had  been  made  to  introduce  new  water  in  the  place  of 
one  which  had  not  been  favoiuably  looked  upon 
by  the  inhabitants  before,  said  that  she  did  not 
think  much  of  the  new  water,  as  it  had  neither  taste 
nor  smell. 

Mr.  Lovegrove  had  been  told  that  in  nine  cases  out  of 
ten  water  was  contaminated  in  zinc  cisterns,  and  it 
would  be  interesting  to  know  the  effect  of  water  con- 
taminated with  zinc.  A great  deal  had  been  said  as  to 
the  impm-ity  of  water  in  daily  use,  and,  therefore,  he 
should  like  to  know  whether,  supposing  water  passed 
through  say  100  miles  of  iron  pipes,  the  oxidation  of 
the  pipes  would  tend  to  improve  or  deteriorate  the 
quality  of  the  water. 
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Mr.  Maignen  said  it  was  pleasant  to  find  there 
was  no  great  fear  of  mineral  impurities  in  water 
doing  much  harm  to  the  health  of  people.  The  germs 
of  organic  impurities  caused  disease,  but  lime  did 
not  do  so  except  when  in  excess.  The  ques- 
tion of  softening  water  was  somewhat  a cumbersome 
matter,  and  it  might  be  egotism  for  him  to  speak 
upon  the  subject,  as  he  had  ventured  to  introduce 
a process  to  remove  many  impurities  from  water.  The 
object  of  the  process  was  to  impregnate  charcoal  with 
lime,  so  that  when  the  water  was  filtered  through  the 
charcoal,  the  lime  in  the  charcoal  took  up  the  bi- 
carbonate of  lime  in  the  hard  water  to  a certain  extent. 
This  process  could  be  carried  on  by  filtration,  and, 
through  the  kindness  of  Mr.  Johnson,  he  had  been 
allowed  to  put  upon  the  table  specimens  of  the  filtering 
medium,  and  filters  which  he  had  patented.  In  the 
in.side  of  the  filter  was  a cone,  the  outside  being 
covered  with  an  asbestos  bag,  and  charcoal  being  put 
into  the  water  ; upon  its  filtering,  the  bag  became 
thinly  coated  with  charcoal,  which  acted  as  an  efficient 
filter. 

Mr.  Clements  said  that  having  paid  some  attention  to 
the  subject  of  impurities  in  water  for  the  last  few  years, 
hefound  there  had  been  many  cases  of  disease  caused  by 
water  from  sewers  passing  through  the  soil  into  wells  ; 
and  some  time  ago  he  heard  of  a case  which  occurred  at 
Croydon,  where  a man  had  been  killed  by  drinking  this 
impure  water.  There  appeared  to  be  a considerable  dis- 
crepancy in  the  opinion  of  various  persons  as  to  finding 
out  whether  water  was  pure  or  not ; and,  some  time  ago, 
a gentleman  in  the  South  of  London  sank  a well  to  obtain 
water,  and  having  procured  what  appeared  to  be  clear 
water,  he  gave  some  to  him  (Mr.  Clements),  and,  upon 
testing  it,  he  found  it  was  very  bad,  as  compared  with 
the  water  supplied  by  the  Kent  and  London  companies. 
A great  deal  of  discussion  had  taken  place  upon  the 
subject  of  impurities  in  water  lately,  and  much  difference 
of  opinion  existed  upon  the  matter. 

Mr.  Johnson,  in  reply,  said  that  as  regards  contami- 
nation of  water  with  zinc,  he  had  no  experience.  He 
spoke  with  some  diffidence  upon  such  a subject,  seeing 
so  many  distinguished  medical  men  present,  but  from 
what  he  knew  he  did  not  think  that  zinc  was  a danger- 
ous metal,  it  being  frequently  administered  medicinally, 
nor  could  he  say  what  action  water  containing  impuri- 
ties had  upon  zinc.  As  to  water  passing  through  a long  ! 
iron  pipe,  there  was  no  doubt  the  water  would  have  a 
very  considerable  action  upon  the  metal.  The  pipe 
would  become  corroded,  and  the  water  at  the  point  of 
exit  would  bo  turbid,  more  especially  with  ferric 
oxide.  He  covdd  not  say,  in  an  off-hand  kind  of 
way,  that  imi)urities  in  water  were  always  beneficial, 
because,  in  considering  the  question  of  whether  water 
would  act  upon  any  metal,  it  was  not  sufficient  to  say 
that  the  water  was  impure.  We  must  always  consider 
what  the  iiature  of  the  impurities  is.  Water  which  was 
impure  with  carbonates  and  sulphates  was  safe  to  store  in 
load,  but,  on  the  other  hand,  water  full  of  nitrates  and 
chlorides  would  be  exceedingly  dangerous  to  store  in 
lead.  As  regards  the  action  of  the  carbo-calcis  filter 
ret  erred  to  by  Mr.  Maignen,  no  doubt  it  was  a very  good 
])lan  for  the  rapid  filtration  of  small  quantities  of  water, 
but  the  great  advantage  of  Clarke’s  process  was  seen 
wlien  enormous  quantities  of  water  were  required ; for 
instance,  in  the  case  of  large  institutions,  where  soft 
water  was  necessai’y.  As  to  the  organic  impurities  in 
water,  he  had  left  that  out  of  consideration  altogether. 
He  was  (piite  aAvare  that  the  commencement  of  his  paper 
was  smiiewhat  elementary,  but  it  was  impossible  to 
avoid  introducing  some  elementary  facts,  and  he  thanked 
those  who  pos.sessed  knowledge  upon  the  subject  for 
having  had  patience  Avith  him  while  he  touched  upon 
those  details. 

A vote  of  thanks  to  the  lecturer  having  been  pro- 


posed by  the  Chairman,  it  was  carried  unanimously, 
and  the  meeting  adjourned. 


INDIAN  SECTION. 

Friday,  April  29,  1881  ; Andkew  Cassels, 
Member  of  the  Council,  in  the  chair. 

The  paper  read  was  on — 

THE  BUILDING  AETS  OF  INDIA. 

By  General  Maclagan,  R.E. 

Everyone  who  has  been  in  India  has  had 
opportunity,  at  some  time  or  other,  of  taking 
notice  of  the  buildings  in  the  places  at  which 
he  has  had  to  take  up  his  own  abode  for  a time. 
He  may,  indeed,  be  often  in  places  where  there  is 
not  much  to  be  seen.  The  ordinary  dwellings  of 
the  people  will  not  in  India,  more  than  elsewhere, 
present  much  that  will  be  thought  worth  observing. 
Yet,  even  in  the  simplest  of  dwellings,  one  may 
see  how  much  can  be  made  of  very  slender  local 
resources,  and  how  well,  under  the  guidance  of 
ancient  custom  and  personal  experience,  they  are 
turned  to  account. 

When  you  hear  of  cottage  walls  made  of  mud,  the 
word  does  not  sound  nice  to  English  ears.  But, 
Avhen  you  see  them,  you  find  they  are  something 
better  than  you  thought.  Put  together  solidly  and 
thickly,  the  mud  becomes  one  mass  throughout, 
and,  hardening  as  it  dries,  it  forms  a compact  and 
effective  protection  against  heat  and  against  rain. 
In  greater  mass,  this  simple  material  forms  the- 
very  efficient  defensive  works  of  what  are  well 
known  as  mud  forts  in  India. 

How  simply,  also,  do  we  find  roof  protection 
supplied  by  a skilful  use  of  the  common  reeds  and 
grass  that  grow  in  the  jungle  (jungle,  let  it  be- 
observed,  is  the  familiar  name  both  for  forest  and 
all  uncultivated  waste,  which,  except  in  driest 
tracts,  commonly  becomes  a wilderness  of  shrubs 
and  thorny  trees  and  tall  grasses).  A roof  cover- 
ing of  reeds,  of  no  great  thickness,  does  not  truly 
afford  much  protection  against  the  sun,  and  will 
not  exclude  the  heaviest  rain ; but  it  is  very 
wonderful  to  see  what  it  can  do.  At  places  in  the- 
hills,  you  shall  see  local  material  of  another  kind 
turned  to  account  for  roof  covering,  in  a cheap 
and  effective  way ; large  fiat  slabs  of  easily  split 
stone,  doing  duty  as  slates,  with  lumps  of  rock  laid 
upon  them  to  hold  them  in  their  place.  In  India, 
as  in  most  other  countries,  there  is  something 
worth  noticing  in  the  way  in  which  the  simplest 
of  available  means  and  materials  are  turned  to- 
account  in  very  simple  ways. 

In  India,  we  notice  next  something  more.  When 
we  get  above  the  very  lowest  and  poorest  kinds  of 
human  habitations,  we  begin  to  see  manifested  a- 
demand  for  some  ornament.  The  ornament  may 
be  of  a very  rude  character,  but  there  it  is. 
Something  is  wanted  more  than  that  the  building 
shall  serve  its  direct  and  essential  purpose.  You 
may  find  ornamentation  given  in  colour  or  in  wood- 
carving. The  white-washed  door  jambs  may  have 
streaks  of  ochre,  diversified  with  curved  lines  and 
spots,  and  sometimes  more  ambitious  efforts  of  the 
owner  or  the  village  artist.  But  there  is  something 
1 of  a higher  class  in  the  rough  carvings  of  the 
1 lintels  and  the  door-posts  of  houses  in  even  lowly, 
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unpretending  villages.  Eough  carvings,  no  doubt, 
they  often  are,  of  simple  waving  lines  or  geo- 
metric patterns,  after  the  fashion  of  greater  and 
more  elaborate  work  in  large  cities.  They  are 
very  unsymmetrical,  perhaps,  and  very  uneven. 
But  this  is  nothing ; the  eye  does  not  care  to  be 
critical  in  looking  at  these  things.  The  ideas  and 
aims  are  good,  if  the  execution  is  sometimes  rustic. 
Eustic  or  not,  the  effect  is  very  pleasing.  It  admits 
of  variety  of  treatment,  and  the  treatment  rises  to 
various  degrees  of  excellence.  But  the  great  thing 
is  that  it  is  the  expression  of  a felt  desire  for  some- 
thing more  than  mere  needs.  A something  pleasing 
to  the  eye  has  become  a need,  and  it  finds,  in  its 
simple  way,  on  the  spot,  the  art  that  is  capable  of 
satisfying  the  demand. 

An  exactly  similar  application  of  this  art  of 
wood-carving  for  external  ornament  is  seen  in  the 
boats  on  most  of  the  Indian  rivers.  In  many  of 
these  boats,  of  which  there  are  numerous  varieties 
for  ferry  purposes,  or  for  general  traffic,  there  is  a 
bit  of  deck  at  the  stern,  which  gives  the  steersman 
hiswell-raisedlook-out,  and  command  of  the  rudder, 
which  deck  is  also  the  roof  of  the  little  shelter  of 
his  family  and  the  cooking  place.  The  weather- 
boarding which  edges  this  bit  of  deck  on  the  side 
towards  the  open  body  of  the  boat,  presents  a con- 
venient surface  to  be  ornamented  with  this  wood- 
carving. A real  pleasure  to  people  who  have  to 
use  these  river  boats,  is  this  rude  attempt  at  simple 
decoration.  The  crossing  of  an  Indian  river,  in 
the  course  of  a morning  march,  though  sometimes 
a tedious  and  troublesome  business,  is  oftener  a 
very  pleasing  little  break  in  the  day’s  journey 
— that  is  when  there  is  no  unusual  pressure,  and 
things  are  in  their  normal,  undisturbed  state. 
AVhen  you  have  stepped  on  board,  and  your  horse 
has  been  persuaded  to  follow,  you  sit  down  to  en j oy 
the  bit  of  quiet  rest  as  you  cross  the  steady,  placid 
stream  ; no  sound  meet*  the  ear  but  the  long  splash 
of  the  big  oars,  the  young  day  is  fresh  and  cool, 
and  the  low  sun  glances  on  the  smooth  water.  It 
is  very  peaceful  and  pleasant ; and  to  all  the  quiet 
enjoyment  of  the  moment,  it  is  something  added 
to  sec  this  well-purposed  effort  of  humble  art 
among  a rough  and  hard-working,  uncultivated 
people.  It  is  the  sign  of  a love  for  something  pretty 
to  look  at — of  a care  for  something  more  than  is 
■wanted  for  the  mere  practical  purposes  of  a safe 
and  substantial  ferry  boat. 

We  look  with  some  satisfaction  on  these  lowly, 
but  pleasing  examples  of  unaided  and  unspoiled 
native  art.  Work  of  this  kind,  of  all  various  de- 
grees of  higher  merit,  in  point  both  of  construc- 
tion and  ornamentation,  will  be  found  in  the 
better  class  of  private  dwellings  and  shop  fronts,  in 
doorways,  verandah  posts,  latticed  windows,  and 
little  balconies,  in  the  villages  and  towns,  and 
even  among  the  rude  hill  tribes,  within  and  be- 
yond our  frontier.  But  we  take  our  -view  of  the 
building  arts  generally  from  works  of  a more 
permanent  character.  We  attach  a higher  value, 
in  certain  respects,  to  those  that  have  stood  the 
test  of  time ; that  is,  we  look  to  buildings  erected 
before  our  day,  some  of  them  very  long  ago. 

There  is  often  a sort  of  idea  that  one  must  go 
back  a great  way  for  specimens  of  excellence  in 
various  arts,  and,  among  these,  the  arts  connected 
with  building.  In  India,  as  elsewhere,  people 
have  been  in  the  habit  of  saying  that  no  such 


buildings  are  erected  now,  as  in  the  days  gone  by, 
and  that  certain  old  arts  are  lost.  It  has  been 
concluded  that  the  capacity  for  such  work  has 
died  out.  It  is  one  phase  of  the  idea  prevailing  in 
all  ages  that  former  times  were  better.  It  may  be 
the  case  that  we  cannot  point  to  anything  in 
India,  built  within  the  last  hundred  years,  to 
equal  the  grand  Hindu  temples  of  Tan  j ore,  the 
Jain  buildings  at  Abu,  the  Taj  Mahal  at  Agra, 
the  Jama  Masjid  at  Delhi.  The  occasion  for 
erecting  such  buildings,  and  the  means,  are  wanting. 
We  are  not  warranted  in  adding,  also,  the  ability 
to  design  and  to  execute  them.  It  is  almost  need- 
less to  say  that  for  great  and  beautiful  build- 
ings, great  expenditure  of  money  and  labour  is 
required.  It  was  perhaps  a stern  necessity  that 
stopped  the  second  tower  alongside  the  stately 
Kutb  Minar  at  Delhi,  and  the  second  tomb  opposite 
the  Taj,  and  elsewhere  left  intended  works  un- 
finished. The  ability  was  not  wanting,  but  the 
means. 

A wealthy  prince,  happily  gifted  with  large 
ideas  as  well  as  despotic  power,  orders  a work 
which  shall  be  “exceeding  magnifical,”  and  it  is 
done.  The  skill  to  plan,  and  the  skill  to  execute, 
find  full  scope  for  all  their  highest  ambitions. 
Materials  are  supplied  without  stint,  of  whatever 
kinds,  may  be  required,  any  number  of  labouring 
hands  are  collected  from  all  quarters  to  order,  and 
there  is  little  question  about  cost.  The  will  is 
there,  and  the  command,  and  the  means,  and  there 
is  no  hindrance.  These  are  happy  conditions  for 
the  execution  of  splendid  works.  If  the  work  was 
to  be  a building  of  stately  dimensions,  of  costly 
materials,  and  substantial  construction,  there  you 
have  it.  For  the  master  mind  to  devise  and 
direct  the  whole  was  found  with  the  occasion. 
Given  the  same  conditions  now,  could  India  pro- 
duce such  works  ? Doubtless  it  could,  though  the 
master  minds,  of  the  class  required,  would  perhaps 
be  cramped  in  these  days  by  unwholesome  in- 
fluences. 

But  besides  the  men,  you  must  have  suitable 
means  to  do  anything  really  effective  as  well  as 
lasting.  Nothing  great  in  building,  or  perhaps 
anything  else,  can  be  done  cheaply.  We  remember 
Moliere’s  niggardly  old  gentleman  who  wants  to 
j give  an  entertainment,  but  does  not  like  the 
expense.  ‘ ‘ Can  you  give  a good  dinner  for 
ten  guests  (or  say  eight,  for  what  is  enough  for 
'eight  will  do  for  ten)?”  “Certainly,”  replies 
the  c/ic/,  who  knows  him  well,  “ if  you  give  money 
enough.”  “ There,  now,”  says  the  miser’s  obsequi- 
ous friend,  who  is  helping  to  make  the  arrange- 
ments, “ was  there  ever  a more  absurd  reply  ? A 
good  dinner  with  plenty  of  money  ! Why  any- 
body can  do  that.  The  clever  man  is  one  who 
can  give  a first-rate  dinner  that  costs  very  little.” 
Now  this  is  a kind  of  thing  that  has  sometimes 
been  attempted  with  bricks  and  mortar  ; and  with 
no  better  result  than  was  to  be  looked  for  in 
Mons.  Harpagon’s  dinner.  If  you  try  to  make  a 
cheap  building  that  shall  imitate  a costly  one,  you 
need  not  be  surprised  if  it  turns  out  unsatisfactory, 
or  something  worse.  Is  anything  of  this  kind  done 
now-a-daysby  the  English  folksin  India  ? Many  an 
engineer  has  unhappy  experiences  in  this  way. 
With  the  money  that  can  be  granted  for  a certain 
work — and  quite  truly  it  may  sometimes  be  impos- 
sible to  add  to  it — he  is  to  carry  out  something 
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which,  done  as  it  should  be  done,  needs  more;  so 
he  has  to  do  it  as  it  should  not  be  done.  “ His 
poverty,  but  not  his  will,  consents.”  And  it  is 
the  ungracious  task  of  those  over  him  to  aid  in 
paring  down  what  lie  would  like  to  do.  It  really 
sometimes  cannot  be  helped.  The  purpose  is 
served,  at  least  for  a reasonable  time.  And,  in 
that  it  has  been  served  in  the  cheaper  way,  there 
is,  so  far,  a ground  of  satisfaction.  Only  do  not 
let  us  think  that,  as  a piece  of  work,  it  is  what  it 
really  is  not.  With  supply  of  adequate  means, 
very  respectable  work,  to  state  it  quietly,  has  been 
done  by  the  English  in  India.  Bombay  has  no 
need  to  be  ashamed  of  being  the  place  that  has  to 
receive  most  strangers  on  their  first  arrival.  They 
are  not  made  to  lose,  on  coming  ashore,  the  im- 
pression made  on  them  when  they  steam  into  the 
beautiful  bay. 

If  not  many  fine  native  buildings,  either  Hindu 
or  Muhammadan,  have  been  erected  in  our  time 
in  India,  this  may  not  mean  anything  more 
than  that  the  occasions  for  erecting  such  build- 
ings are  rare,  and  the  resources  that  can  be 
devoted  to  them.  But  it  may  also,  unfortunately, 
mean  that  the  will  of  the  person  for  whom  the  work 
is  to  be  done  has  been  exerted  neither  wisely  nor 
well.  Within  recent  years,  the  combined  wealth 
and  zeal  of  a prosperous  Hindu  banker  have  raised, 
at  Mathra,  a temple  of  no  small  pretension,  which 
at  least  shows  some  capacity  in  the  designer.  The 
additions  which  some  of  the  native  princes  have 
made  to  the  buildings  at  their  capitals  have  not 
been  altogether  unsuccessful,  though  it  must  be 
admitted  that  they  have  often  allowed  taste  to  be 
violated  by  the  admission  of  extraneous  art.  There 
are,  undoubtedly,  evil  influences  of  this  kind  at 
work,  on  many  other  arts  and  manufactures  in 
India  besides  those  belonging  to  building. 

We  might  often  be  inclined  to  believe  that 
native  building  power  has  gone  out  in  other 
countries  where  it  might  be  expected  to  live. 
Greece,  nurtured  by  the  traditions  of  the  past, 
and  taught  by  its  visible  inheritances  still  pre- 
served to  her,  has  done  little  in  modern  times 
to  maintain  her  ancient  reputation — very  little, 
if  her  royal  palace  is  to  be  an  evidence  of  what 
she  can  do.  Parthenons  are  not  built  now- 
a-days.  We  tried  it,  to  be  sure,  some  years  ago, 
in  Edinburgh.  The  money  was  only  enough  to 
build  a dozen  big  pillars.  And  there  they  stand, 
on  their  proud  and  airy  eminence.  And  among 
them,  for  many  a winter  and  spring,  have  whistled 
the  raw  east  winds  fi  ora  the  Firth  of  Forth,  which 
have  long  ago  chilled  down  all  the  fervid  en- 
thusiasm for  a great  national  monument  in  purest 
Attic  art.  But  with  plenty  of  money  it  would 
have  been  done;  and  with  only  a claim  to  good 
work,  which  it  is,  not  to  high  power  or  originality. 
We  are  not  looking  for  originality  in  India,  any 
more  than  elsewhere,  but  for  a right  use  of  the 
art  which  has  existed  in  days  past.  And  we  may 
be  allowed  to  disbelieve  the  death  of  art  in  India, 
though,  it  must  bo  admitted,  many  murderous 
attonqfis  have  been  made  upon  it. 

M 0 are  not  fully  able  to  say  where  the  earliest 
building  arts  came  from,  of  which  we  see  the  illus- 
trations in  India.  There  is  nothing  to  show  that 
aTiy  distinctive  art  of  this  kind  was  brought  in  by 
the  intellectual  race  which,  at  a remote  age,  entered 
India  from  the  north-west,  and  gradually  extended 


southwards  over  their  new  country.  There  is  reason 
to  believe  that  they  found  architecture  among  the 
people  of  the  south.  In  whatever  way  acquired, 
the  Hindus  have  shown  a very  admirable  power  of 
forming  a style,  and  working  it  with  great  variety 
of  treatment,  and  great  beauty  of  detail,  though  not 
always  equal  soundness  of  construction.  No  special 
reference  is  made  by  the  historians  of  the  Greek 
invasion  to  fine  buildings  in  India  at  that  time. 
But  the  mention  of  Taxila  as  a great  and  magni- 
ficent city,  seems  to  tell  of  buildings  at  that  place 
that  were  of  some  importance.  And  now  we  have 
there  only  the  ruins  or  traces  of  numerous  small 
Buddhist  topes ; and  a few  other  remains,  which 
are  undoubtedly  Greek. 

Muhammadan  architecture,  which  came  in  from 
the  West,  assumed  more  graceful  forms  in  India 
than  it  had  done  in  Persia.  It  developed  other  forms 
again  when  it  travelled  westward,  and  took  root 
in  Spain.  Moreover,  in  India,  it  adopted,  in  the 
time  of  the  Emperor  Akbar,  and  under  the  influence 
to  some  extent  of  his  enlarged  and  liberal  views, 
Hindu  forms  of  ornament,  as  well  as  of  construc- 
tion, in  works  distinctly  Muhammadan,  and  this 
in  a manner  very  effective  and  beautiful.  And, 
similarly,  in  many  parts  of  India,  we  find  Hindu 
buildings  of  recent  centuries  adopting,  with  more 
or  less  success,  Muhammadan  forms  of  construc- 
tions, with  corresponding  ornament.  They  would 
appear  to  have  something  in  common,  in  their 
fundamental  ideas,  which  allows  of  these  adapta- 
tions without  marked  fault.  It  is  otherwise 
when  we  see  Oriental  forms  trying  to  adopt 
Italian  features,  as  at  Lucknow,  where,  in  some 
cases,  the  mistake  is  aggravated  by  the  effort  to 
make  a good  show  with  inferior  means. 

The  dome  and  arch,  borrowed  by  some  modern 
Hindu  buildings,  are  foreign  to  pure  Hindu  work. 
The  construction  was  unknown  to  the  earlieiTndian 
builders.  A well-known  illustration  of  this  is  to 
be  seen  in  the  great  gateway  of  the  Kutb  enclosure 
at  Delhi,  built  in  the  earliest  Pathan  times. 
The  arch-shaped  entrance  is  not  an  arch,  but  the 
form  is  given  by  horizontal  courses  of  stones  pro- 
jecting one  beyond  another,  till  they  meet.  It 
would  appear  that  ITindu  workmen,  unacquainted 
with  the  arch  construction,  were  employed  to 
execute  the  work  to  a prescribed  arch  form.  The 
same  thing  is  to  be  seen  in  a covered  passage 
at  the  ruins  of  Eanigatt,  a Buddhist  fortified 
monastery,  a little  beyond  our  Yusufzai  frontier, 
to  the  west  of  Torbela  on  the  Indus,  above  Attok. 
Likewise  in  some  old  bridges  in  Orissa.  The  high 
pyramidal  roofs  of  Hindu  temples  in  the  south  of 
India  have  a dome -shaped  crown,  which  is  not  a 
dome.  It  is  scarcely  necessary  to  say  that  the 
large  Buddhist  topes,  the  large  buildings  of  the 
beehive  shape,  now  pretty  familar  from  drawings 
and  photographs,  are  not  domes,  but  are  formed 
on  a solid  core. 

One  of  the  most  observable  things  in  connection 
with  the  best  of  the  old  Hindu  buildings  and 
groups  of  buildings,  is  the  attention  that  has  been 
paid  to  choice  of  site,  and  the  admirable  skill  with 
which  the  choice  has  been  made.  We  admire  the 
way  in  which  English  abbeys  and  monasteries  found 
out  lovely  sheltered  spots  in  wFich  to  plant 
themselves,  in  green  and  peaceful  valleys  of  our 
own  land.  No  less  happy  has  been  the  success  of 
the  Hindus  in  the  choice  of  situations  for  their 
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buildings.  Temples,  in  sbady  glens  and  on 
wooded  bill  sides,  have  been  placed  where  they 
have  beautiful  back-grounds  of  crag  and  forest,  of 
rich  colour  and  of  varied  foliage.  Such  are 
numerous  Hindu  buildings,  small  and  large,  in 
Central  India  and  Southern  India,  in  Rajputana, 
in  Kashmir,  and  elsewhere. 

Hardwar,  one  of  the  most  noted  places  of  pil- 
grimage for  all  India,  where  so  many  thousands 
congregate  on  the  11th  of  April  of  each  year,  to 
bathe  in  the  sacred  waters  of  the  Granges  at  the 
auspicious  hour,  is  built  in  a position  to  satisfy 
Hindu  sentiment  and  love  of  beauty  together. 
Here  the  river  issues  through  the  lower  hills.  And, 
looking  northward,  two  little  gaps  in  the  next 
higher  range  show  two  bright  snowy  peaks  away 
beyond,  and  no  more.  To  the  eyes  of  the  pilgrims 
the  revered  sources  of  the  Ganges  and  the  Jamna 
are  thus  opened  out,  as  they  flock  to  the  sacred 
bathing  steps,  amid  the  temples  of  Hardwar. 

Again,  scarcely  could  a grander  site  be  found 
anywhere  than  that  where  stands  the  temple  of 
Marttand  in  Kashmir.  Slightly  raised  above  the 
elevated  plain,  it  commands  a truly  magnificent 
view  of  the  valley  of  the  Jhelam,  with  its  beautiful 
surrounding  of  snowy  hills.  It  was  no  chance 
thought  that  fixed  upon  this  spot  for  the  splendid 
temple  of  the  Sun. 

Not  less  skilful  has  been  the  choice  of  the  con- 
spicuous spots  on  which,  in  the  hill  country,  little 
temples  and  other  buildings  have  been  erected. 
The  selection  of  the  top  of  a hill  may  be  simple 
enough  some  times,  but  it  is  not  every  hill-top 
that  has  pleased  the  Hindu  temple  builders,  nor  is 
it  always  a highest  point  that  is  taken.  Any  one 
who  has  made  his  way  up  to  the  temple  of  Chandi 
Devi,  on  the  Ganges,  or  to  Raja  Hfidi’s  castle  at 
Khairabad,  on  the  Indus,  opposite  Attok,  or  who 
has  climbed  the  long  stairs  on  stairs  that  lead  to  the 
Takht-i-Suliman  at  Srinagar,  and  especially  if  he 
has  made  these  ascents  on  a clear,  bright  morning 
at  sunrise,  knows  how  well  the  builders  have  been 
guided  by  an  eye  that  strove  to  be  “ satisfied  with 
seeing,”  whether  looking  up  towards  the  building, 
perched  upon  its  airy  height,  or  down  from  it  on 
the  fair  and  far-spread  scene  below. 

Very  many  are  the  positions,  well-chosen  in  like 
ipanner,  of  little  shrines  on  the  western  hills  of  the 
Punjab  and  Sind,  most  of  these  being  places  which, 
curiously  enough  as  it  may  seem,  are  resorted  to 
with  equal  veneration  by  Hindus  and  Mussulmans. 
And  elsewhere  positions  have  been  chosen  as 
happily. 

It  is  noticeable  that  Buddhist  buildings,  monas- 
teries, temples,  and  topes,  or  relic  monuments,  are 
many  of  them  built  on  the  open  plain,  even  in  the 
neighbourhood  of  better  ground,  with  no  reason 
that  is  now  apparent  for  the  choice  of  their  posi- 
tion. Other  buildings  of  the  Buddhists  occupy, 
like  those  of  the  Hindus  and  the  Muhammadans, 
commanding  sites  which  seem  to  have  been  care- 
fully selected.  Some,  at  least,  of  those  which 
stand  on  what  we  might  be  disposed  to  thmk 
chance  sites  are  connected  with  incidents  in  the 
traditional  life  of  Buddha,  which  may  account  for 
the  exact  position  in  which  they  are  built.  And 
others,  probably,  have  a similar  history. 

Truly  there  is  often  not  much  room  for  selection 
of  building  sites  in  the  wide-extended  plains  which 
furnish  the  principal  no-feature  of  so  large  an 


amount  of  Indian  scenery.  Then  in  these  plains  the 
temple  will  often  place  itself  in  a dark  shady  grove, 
or  under  the  shelter  of  a spreading  pipal  tree.  Or 
the  trees  have  been  planted  afterwards,  to  shelter 
the  temple  and  its  attendants.  Again  we  may  see 
how  a fine  position  on  a river  bank  has  been  taken 
advantage  of,  where  a favouring  bend  of  the  stream 
gives  a fair  view  in  different  directions.  Situations 
of  this  kind  are  not  without  their  inconvenience. 
A big  Indian  river,  and,  indeed,  a small  one  too,  is 
sometimes  apt  to  be  capricious,  self-willed,  and 
strong,  and  to  assert  its  right  to  play  with  its  banks 
in  a way  that  is  not  good.  Benares,  Patna,  and 
other  places  on  the  Ganges  have  suffered  from  this 
cause.  When  the  British  came  into  possession  of 
the  Punjab,  the  river  Ravi  was  found  to  have  cut 
away  one  corner  of  the  large  walled  enclosure  of 
the  Emperor  Jahangir’s  tomb  at  Shahdara,  near 
Lahore.  Protective  works  that  were  constructed 
up-stream  succeeded  in  forming,  as  desired,  a new 
broad  bank,  which  defends  the  in  j ured  wall  against 
further  damage,  and  keeps  the  river  at  a distance. 
Similar  measures  have  had  to  be  taken  in  other  in- 
stances, where  buildings  near  river  banks  were 
threatened. 

Our  building  predecessors  in  India  did  not 
meddle  much  with  the  large  rivers.  They  had  to 
build  some  defensive  walls  and  terraces  on  their 
banks.  Bridges,  of  course,  they  did  not  build 
across  such  rivers.  Never  till  railways  brought 
their  demand  for  a continuous  running  line  did  the 
British  Government  attempt  anything  more  than 
floating  bridges  on  these  rivers  in  the  plains.  And 
when  we  consider  the  character  of  the  rivers,  and 
the  requirements  of  a permanent  bridge,  we  have 
no  reason  to  be  surprised  that  even  the  wealthy 
Mughal  princes  and  their  engineers  did  not  apply 
their  strength  and  skill  to  works  of  this  class,  and 
were  content,  as  their  predecessors  for  many 
centuries  had  been,  to  use  boats.  The  pier  founda- 
tions of  one  of  our  railway  bridges  were  scooped 
away  by  the  stream,  at  a depth  of  70  feet  below 
the  river  bed.  Another  of  these  rivers,  at  a place 
where  a railway  crossing  is  being  built  at  this 
present  time,  has  been  known  to  rise,  in  exceptional 
floods,  upwards  of  90  feet  above  its  low-water- 
level.  We  can  feel,  in  the  face  of  facts  like  these, 
that  it  was  right  to  let  the  permanent  bridges  wait 
till  the  days  of  railroads. 

Over  swift  and  rocky  rivers  in  the  hill  country, 
which  it  was  necessary  to  cross  by  a single  sxDan, 
suspension  bridges  of  hempen  ropes  or  cables  made 
of  birch  twigs  have  long  been  in  use.  On  roads 
where  laden  cattle  were  used,  something  different 
was  required  for  crossing  the  rivers.  The  kind  of 
bridge  called  sanga,  in  the  northern  hills,  is  a good 
and  useful  construction,  for  which  the  materials 
were  commonly  available.  A number  of  beams, 
laid  side  by  side,  project  from  each  bank  of  the 
river,  slightly  pointing  upwards,  firmly  secured  by 
being  built  into  the  bank,  and  heavily  laden  at  the 
shore  end.  Another  set  of  beams  is  made,  in  like 
manner,  to  project  beyond  these,  and  others  again 
till  the  space  left  in  mid-stream  can  be  crossed  by 
single  timbers.  It  is,  in  fact,  like  the  overlapping 
stone  construction.  On  cart  roads,  where  something 
more  is  wanted,  there  are  no  masonry  bridges  in 
large  single  spans  by  native  builders,  such  as  have 
now  been  built  in  British  times.  It  may  be  of  interest 
to  mention  that  a few  years  ago,  two  brick  bridges, 
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each  of  a single  arch,  140  feet  span,  were  built  (by 
Lieut. -Colonel  J ames  Browne,  E.E.)  over  two  of  the 
rivers  of  the  Kangra  district  in  the  Punjab,  on  the 
main  line  of  cart  road  along  that  beautiful  valley. 

In  the  choice  of  their  materials,  we  see  much  to 
admire  in  the  works  of  the  native  builders  who 
have  gone  before  us  in  India.  In  the  most  lively 
times  of  Mughal  building  energy,  the  free  outlay 
on  grand  works  brought  costly  stone  from  long 
distances,  and  well  has  their  white  marble  and  red 
sandstone  been  turned  to  account.  The  most 
ordinary  building  materials,  being  such  as  the 
earth  supplies,  have  been  the  same  in  all  ages. 
The  difference  in  their  use,  at  different  times  and 
places,  consists  in  the  choice  that  is  made  of  the 
better  or  the  worse,  and  in  the  means  available,  in 
money  or  appliances,  for  conveying  what  was 
selected  to  the  place  where  it  was  to  be  used. 

"When  we  speak  of  power  to  convey  what  was 
selected  to  the  place  where  it  was  to  be  used,  we 
observe  that  in  India  this  power  is  not  often 
illustrated,  as  in  some  other  countries,  by  great 
buildings  constructed  of  enormous  stones.  This 
does  not  seem  to  have  been  one  of  the  favourite 
ambitions  of  the  builders  whose  work  is  now  to  be 
foimd  in  India.  There  are,  of  course,  big  stones 
in  some  buildings,  but  their  bigness  is  on  a different 
scale  from  that  adopted  in  other  lands,  and  is  not 
such  as  to  give  rise  to  the  admiration  which  we 
feel  in  seeing  what  has  been  done  elsewhere. 
There  is  a big  trough  at  Yizianagar,  in  Southern 
India,  cut  out  of  a single  stone  between  30  and  40 
feet  in  length,  but  it  is  probable  that  it  has  never 
been  moved  from  the  place  where  it  was  made. 
There  is  a temple  in  Kashmir  which  is  built  of  five 
stones,  one  for  each  of  the  four  corner  piers,  with 
its  porti  m of  roof,  and  the  fifth  a square  pointed 
piece,  which  crowns  it.  But  the  whole  building  is 
not  a quarter  of  the  size  of  one  of  the  big  stones  in 
the  terrace  wall  of  the  temple  at  Baalbek. 

The  masonry  of  the  outer  enclosure  walls  and  base- 
ments of  certain  Buddhist  works  in  Korth-Western 
India,  perhaps  the  oldest  masonry  now  standing 
in  that  part  of  the  country,  is  of  a peculiar  kind  of 
effective  roughness.  It  is  without  mortar.  The 
largo  stones  are  unsquared.  They  have  a tolerably 
flat  face,  but  there  has  been  no  endeavour  to  make 
them  fit  each  other.  Between  the  stones  are 
irregular  gai>s  of  varying  width,  which  are  filled 
in  with  pieces  of  slaty  rock,  all  laid  flat,  and  firmly 
driven  home  into  these  wide  joints.  There  are 
many  specimens  of  this  kind  of  work  in  the 
Buddhist  tract  of  the  Punjab  frontier  districts. 

Thoi'e  are  likewise  in  India  stone  circles  of  upright 
blocks,  like  those  well  known  in  England  and  other 
countri(>s.  In  one  of  these  circles  near  the  village 
f)f  Asota,  ill  Yusufzai,  north  east  of  Peshawar, 
about  oO  ft.  in  diameter,  the  stones  have  been 
roughly  hewn  on  two  sides.  Their  greatest  thick- 
iH'ss  is  about  2 ft.,  and  the  greatest  height  of  any 
now  standing  is  between  11  ft.  and  12  ft. 

It  is  remarkable  how  little  (speaking  generally) 
even  the  oldest  buildings  in  India  have  suffered 
from  exposure ; and  this  exposure  is  sometimes  of 
a very  trying  kind.  The  buildings  bear  testimony 
to  the  good  choice  that  has  been  made  of  the  stones 
used  in  them.  A dark  and  hard  blue  limestone 
has  been  a favourite  material  with  the  Hindus.  It  re- 
ci'ives  fine  sculpture,  and  retains  sharp,  well-defined 
edges.  jNIuch  of  the  Buddhist  sculptured  work  in  the 


north-west  of  India,  where  sculpture  is  very  abun- 
dant, is  on  hard  clay  slate.  The  sculpture  on  these 
buildings  is  mostly  on  the  interior  faces.  The  Jain 
temples  at  Dilwara,  on  Mount  Abu,  profusely  and 
beautifully  carved  inside,  are  of  white  marble. 
Outside,  these  buildings  are  of  studied  plainness, 
not  as  the  Hindu  buildings,  great  and  small,  in  all 
parts  of  India,  which  carry  much  ornamentation 
outside.  The  largest  of  these — the  magnificent 
temples  of  Tanjore,  Trichinopoli,  Tinnevell}’, 
Madura,  and  other  places  in  the  south,  of  Nassik  iu 
the  west,  and  of  Orissa  in  the  East — being  covered 
throughout  with  elaborate  carved  ornament  and 
sculpture.  On  the  hills  of  the  Salt  Eange  in  the 
Puiq'ab  (hills  containing  the  great  mines  of  rock- 
salt)  are  Hindu  temples  of  a grey  limestone, 
naturally  of  a somewhat  honey-combed  texture, 
which  has  suffered  further  from  the  weather. 

In  the  great  imperial  cities  of  the  Mughals  white 
marble  and  red  sandstone  have  been  largely  used 
together,  and  with  excellent  effect.  The  marble  is 
polished,  and  well  withstands  the  weather.  But 
though  it  suffers  little  from  the  weather,  there  is 
another  kind  of  injury,  very  subtle  and  trouble- 
some, to  which  it  is  exposed.  However  carefully 
and  closely  the  stones  have  been  laid,  yet,  into  the 
joints  between  them,  on  domes  and  terrace  roofs, 
on  cornices  and  parapets,  the  seeds  of  shrubs  and 
trees  will  find  their  way,  and  there  begin  to  grow 
and  thrust  their  roots  beneath.  The  pipal  tree  is 
particul  arly  insidious  in  this  kind  of  attack  on  un- 
watched stone-work,  and  if  allowed  to  stay,  as  we 
see  it  has  been  sometimes,  it  will  slowly,  but 
strongly,  dislodge  the  stones,  and,  if  there  is  water 
near  the  foot  of  the  building,  will  push  its  long 
roots  through  the  wall,  and  down  towards  the 
moisture  that  it  seeks. 

In  the  Muhammadan  buildings  of  Akbar’s  and 
later  reigns — the  seventeenth  century  and  the 
latter  half  of  the  sixteenth — the  red  sandstone  is 
very  largely  used.  There  are  buildings  of  earlier 
date,  now  six  and  seven  centuries  old,  in  which 
this  stone,  frequently  bearing  Arabic  inscriptions 
in  raised  letters,  is  still  sharp-edged  and  fresh.  It 
contrasts  very^  favourably  in  this  respect  with 
many  buildings  in  England  sadly  defaced  by 
weathering  of  the  sandstone.  Oxford,  perhaps, 
looks  more  venerable  where  the  edges  of  the  stone 
are  worn  and  rounded,  and  the  form  of  the  mould- 
ings lost ; but  it  would  have  been  better  if  this 
had  not  happened.  There  are  buildings  in  this 
country  of  a sandstone  much  resembling  in  colour 
and  general  appearance  that  of  the  Mughal  works 
in  Northern  India,  but  very  different  in  durability. 
The  exposed  masonry  of  the  Church  of  St.  Michael, 
at  Coventry,  is  seriously  worn  away,  and  seems  to 
be  crumbling  continuously  now.  In  past  days, 
endeavour  has  been  made  to  hold  together  with 
iron  straps  parts  that  were  in  danger  of  separating, 
and  in  some  of  these  places  little  more  than  the 
iron  strap  now  remains. 

In  the  Indian  buildings  in  which  both  white 
marble  and  red  sandstone  are  used,  the  contrast  of 
colour  is  sometimes  given  by  the  use  of  the  differ- 
ent materials  for  different  parts  of  the  building, 
sometimes  by  using  them  together,  in  alternate 
bands,  or  otherwise  combined.  Colour  is  likewise 
shown  in  the  Muhammadan  buildings  by  inlaid 
work  in  the  piers  of  the  arcades,  the  spandrils  of 
1 the  arches,  and  other  parts,  and  by  lines  of  black 
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marble  inlaid  in  tbe  white.  The  inlaid  work  is 
executed  on  a large  scale  in  some  buildings.  The 
stones  chiefly  used  are  blood-stone,  carnelian,  and 
agates.  The  inlaid  work,  besides  that  on  the  borders 
of  panels  and  elsewhere  in  geometric  figures,  is 
chiefly  representation  of  flowers  in  conventional 
style,  and  often  with  much  freedom  from  the  rigid 
symmetry  which  prevails  in  most  Oriental  designs. 
Inscriptions  in  the  Persian  or  Arabic  characters 
are  either  inlaid  or  carved  in  raised  letters,  not 
engraved  like  our  inscriptions.  In  the  interior  of 
the  great  reception  halls  of  imperial  buildings,  and 
the  more  ornate  private  apartments,  gilding  also 
was  much  used.  But  some  of  the  most  beautiful 
of  these  Muhammadan  buildings,  are  those  in 
which  there  is  least  colour  or  applied  decoration  of 
any  kind,  so  elegant  are  the  forms  and  so  just  the 
[ proportions  of  the  several  parts,  so  refined  the 
mouldings,  and  so  true  the  execution.  One  other 
kind  of  ornamental  work  of  much  beauty  is 
especially  to  be  observed  in  these  buildings,  the 
stone  screen -work  of  open  tracery — large  thin  slabs 
of  marble  or  sandstone,  pierced  with  geometric 
figures  of  great  variety.  Very  good  specimens  of 

i this  kind  of  work  are  to  be  seen  in  the  Indian 
I section  of  the  South  Kensington  Museum. 

I The  comparatively  small  variety  of  colour  thinly 
I applied  on  the  outside  of  the  Taj  Mahal  at  Agra — 
the  Indian  building  perhaps  best  known  in  England 
— is  the  cause  of  its  having  frequently  been  felt,  at 
first  sight,  to  be  heavy.  It  is  not  really  unrelieved 
by  variety.  Besides  some  inlaid  coloured  work, 
it  has  straight  lines  of  black  marble  inlaid,  black 
zig-zag  hnes  on  the  thin  engaged  pillars  at  the 
comers,  inlaid  ornament  following  the  outline  of 
the  parapets,  and  encircling  the  neck  of  the  dome, 
and  inlaid  inscriptions  in  large  letters.  But  so 
immense  is  the  mass  of  white  marble,  that  the 
relief  thus  afforded  is  comparatively  small.  A little 
study  of  the  building  reconciles  the  spectator  to  this 
massiveness,  and  only  leaves  him  full  of  wonder  and 
delight  with  the  beauty  as  well  as  grandeur  of  the 
building.  Its  surroundings  are  on  a scale  of  corre- 
, sponding  magnificence.  The  great  square  en- 
<5losure,  with  its  splendid  gateway,  and  the  minarets 
at  the  comers ; the  straight-lined  garden  and  its 
broad  masonry  channels,  with  shallow  stream  of 
; water  and  rows  of  fountains  in  the  middle ; the 
* sombre  hnes  of  tail  dark  cypresses,  with  trees  of 

ii  more  varied  foliage  and  colour  throughout  the 
ij  garden ; — it  is  wuth  these  things  about  it,  and  a sense 
I of  great  stillness  and  solemnity  over  the  whole, 

that  we  look  at  this  magnificent  marble  tomb. 
And  we  feel  how  large  a measure  of  respect  and 
gratitude  is  due  to  the  men  who  did  all  this,  to 
those  who  purposed  and  devised  a monument  on 
this  scale  of  grandeur,  and  those  who  executed  it 
in  a manner  worthy  of  the  conception.  Have  not 
we  reason  to  be  glad  that  the  wealth  of  building 
power  in  those  days  threw  itself  into  forts  and 
palaces,  mosques  and  tombs,  pleasure  gardens  for 
princes,  and  serais  for  travellers  ? What  should  we 
not  have  lost  if  Shah  Jahan,  for  instance,  had  been 
a prince  of  smaller  and  more  modest  aims,  and 
had  bestowed  the  best  efforts  of  his  architects  on 
jails  and  court-houses,  town  halls  and  barracks, 
hospitals  and  schools  ? Their  time  has  come. 
But  it  is  better  for  art,  that  Shah  J ahan  had  his 
turn  at  something  else.  The  world  has  gained. 

If  defect  of  colour  enhances  the  noble  massive- 


ness of  the  Taj,  we  feel  this  to  be  in  agreement 
with  the  nature  and  purpose  of  the  building.  The 
use  of  colour  on  Mughal  buildings  was  well  under- 
stood and  very  general.  In  the  beautiful  and 
wonderful  city  at  the  head  of  the  Adriatic,  which 
so  many  travellers  to  and  from  India  have  now-a- 
days  an  opportunity  of  seeing,  we  find  a large 
amount  of  colouring  of  buildings,  most  of  it  very 
Oriental  in  character.  But  India  has  nothing  to 
show  of  exactly  the  same  kind.  Buildings  of  brick, 
in  India,  if  not  faced  with  stone,  were  thickly 
plastered,  and  the  colouring  was  given  by  figured 
designs,  not  whole  surfaces  of  colour,  or  by  a 
facing  of  glazed  work,  which  is  of  two  kinds,  on 
pottery  and  on  plaster. 

The  use  of  glazed  tiles  and  glazed  plaster  seems 
in  India  to  be  most  frequent  in  the  western 
frontier  provinces  of  Sind  and  the  Punjab.  But 
there  are  many  good  specimens  at  Gwahor,  Delhi, 
and  elsewhere,  of  buildings  thus  coloured.  The 
work  goes  by  the  general  name  of  KdsM.  Glazed 
tiles  are  used  when  a large  surface  is  to  be  uni- 
formly coloured.  Patterns  also  of  different  colours 
are  given  on  single  tiles.  The  glazing  on  plaster 
is  used  for  coloured  devices,  made  up  of  separate 
small  pieces,  of  the  different  colours.  And  these 
are  laid  on  and  cemented  on  the  surface  of  the 
building.  The  plaster,  which  is  made  of  lime  and 
sand,  receives  first  a very  thin  coating  of  glass 
containing  lead,  which  both  gives  a fair  smooth 
surface  for  the  coloured  glazing  that  is  to  be 
afterwards  applied,  and  enables  it  to  adhere. 
Both  these  ai-ts  seem  to  have  been  imported  from 
Persia.  The  earliest  specimens  of  glazed  tile 
work  known  are  at  Mashad  and  Tabriz.  The 
name  Green  Dome  [Sabz  Gunibaz)  which  is  given 
to  a conspicuous  building  at  Mashhad,  of  which 
the  city  is  proud,  is  also  borne  by  a tomb  at 
Lahore,  of  which  the  green  covering  of  the  dome 
is  in  good  preservation.  Another  at  Lahore  is 
similarly  called  Blue  Dome  {LUa  Gumhaz.)  The 
cities  of  Multan  in  the  Punjab,  and  Tatta,  and 
Hyderabad  in  Sind,  and  others,  have  good  speci- 
mens of  this  kind  of  work,  as  well  as  of  the 
plaster  Kdslu  work  used  for  wall  decorations  and 
inscriptions.  Lahore  has  many  of  great  excel- 
lence and  beauty,  the  most  complete  is  the 
mosque  of  Wazir  Khan,  in  the  heart  of  the  city. 
The  figured  tile  work  is  now  carried  on  in  Sind,  at 
Tatta,  on  the  Indus,  and  at  Hala,  30  miles  north  of 
Hyderabad.  The  Masjid,  built  by  Shah  Jahan,  at 
Tatta,  has  had  the  deficient  tile  work  lately 
restored.  At  this  place  there  is  no  glazed  work  of 
the  other  kind,  that  is,  on  inlaid  pieces  of  plaster. 

Indian  brick-work,  except  in  wells,  is  rarely 
seen,  for  it  is  always  covered,  or  meant  to  be 
covered,  in  one  of  these  ways.  Its  quality  is 
excellent,  though  its  appearance  is  coarse,  as  it 
was  not  meant  to  be  seen.  Well-burnt  bricks  are 
united  by  well  made  but  rough  mortar,  the  mortar 
courses  being  of  great  thickness,  often  much 
thicker  than  the  bricks,  giving  the  work  the 
appearance  almost  of  a concrete  wall  with  thin 
bands  of  red  brick.  It  is  indeed  a concrete.  A 
similar  material  is  used  for  terraced  floors  and 
roofs.  And  there  are  places  where,  the  wood  and 
tiles  on  which  it  was  laid  having  decayed  and 
fallen  away,  the  terrace  covering  has  remained, 
spanning  the  gap,  as  a single  block  of  artificial 
stone  or  concrete  bridge. 
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In  stone  buildings  in  various  parts  of  the  hill 
countries  of  India,  the  insertion  of  horizontal 
beams  at  intervals  in  the  masonry,  which  is  a 
common  constructive  arrangement,  gives  a pleasing 
variety  to  the  outer  face  of  the  work,  like  the  use  of 
stone  of  different  colours.  The  practice  is  similar 
to  the  use  of  bonding  courses  of  red  brickwork, 
which  we  see  in  Eoman  walls  of  stone  masonry  in 
Britain.  This  was  well  shown  in  the  old  wall 
lately  discovered  in  extending  the  railway  build- 
ings in  the  neighbourhood  of  the  Fenchurch-street 
Station.  The  bright  red  bands  were  of  tiles  or 
bricks  of  large  size,  of  which  there  were  three 
courses  in  each  horizontal  band.  Similar  bonding 
brickwork  of  bright  colour  is  to  be  seen  in  a 
massive  Eoman  wall  at  Leicester ; of  which 
English  builders  have  taken  advantage  in  a very 
practical  way,  by  using  part  of  the  materials,  both 
brick  and  stone,  for  the  adjoining  church  of  St. 
Nicholas.  In  the  church  the  construction  is 
repeated,  stone  masonry  with  courses  of  brick  at 
intervals.  The  cathedral  of  Carlisle  has  in  like 
manner  helped  itself  to  stone  from  a neighbouring 
Eoman  wall. 

In  these  cases,  as  in  many  others,  perhaps  no 
great  harm  was  done,  as  the  walls  were  plain  and 
uniform  masses  of  solid  masonry,  interesting 
chiefly  on  account  of  their  history  and  their  con- 
struction, and  having  plenty  of  the  work  still  left 
to  satisfy  this  interest.  But  the  practice  is  a 
dangerous  one.  It  has  been  often  followed,  in  all 
countries,  and  has  sometimes  not  been  quite  so 
harmless.  We  cannot  tell  now  what  we  have  lost 
at  old  Delhi.  Bernier  says,  Shah  Jahan’s  new 
city,  which  was  being  built  when  he  was  there, 
was  conveniently  near  the  old  one,  which  supplied 
quantities  of  building  material  ready  for  use. 
Very  likely  the  honest  intention  in  the  first  place 
was  to  take  only  the  stones  from  absolute  ruins. 
But  we  know  how  difficult  it  is  to  get  any  rule  of 
this  kind  rigidly  adhered  to,  and  to  prevent  the 
despoiling  of  buildings  which,  if  in  a sense  ruins, 
are  yet  ruins  to  be  carefully  and  tenderly  pre- 
served. And  these  Mughals,  though  they  showed 
admirable  taste  in  their  own  works,  felt  no  obliga- 
tion to  spare  Hindu  buildings  on  account  of  their 
beauty,  even  if  they  always  respected  those  of  the 
Pathans.  Zealous  Muhammadans,  from  time  to 
time,  have  reckoned  it  no  less  praiseworthy  because 
it  was  convenient,  to  destroy  temples  and  other 
works  of  their  idolatrous  predecessors,  though  they 
did  not  often  use  the  materials  again  on  the  spot 
in  so  pretty  a piece  of  reconstruction  as  the 
colonnade  at  the  Kutb,  near  Delhi.  Muhammadan 
buildings,  agam,  have  been  subjected  to  the  same 
treatment.  Eanjit  Singh’s  marble  hdradari,  or 
summer-house,  in  the  palace  gardens  at  Lahore,  is 
certainly  a very  graceful  building  as  it  is,  though 
rather  too  large  for  the  enclosure  in  which  it 
stands.  But  we  cannot,  therefore,  excuse  his 
robbing  for  this  purpose  the  tomb  of  Jahangir  at 
Shahdara. 

Of  a too  indiscriminate  freedom  in  using  materials 
of  old  buildings,  even  English  engineers  in  India 
have  sometimes  been  accused.  There  are  stories  (Mr. 
Fergusson  knows  some  of  them)  of  English  officers 
having  turned  to  ignoble  uses  fragments  which 
were  of  real  worth  and  interest,  and  which,  in  time 
of  pressing  need,  were  appreciated  only  for  their 
'mmediate  usefulness.  I am  not  prepared  to  say 


that  such  things  have  not  been  done,  though  I do> 
not  myself  know  of  any  instances.  There  are  in 
many  places  abundant  supplies  of  old  materials,, 
particularly  old  bricks,  which,  being  taken  from 
absolute  ruins  or  worthless  buildings  of  the 
plainest  kind,  or  dug  out  from  the  foundations  of 
old  towns  and  villages,  can  be  freely  used  for  new 
works.  And  this  use  of  such  materials  need  not 
give  cause  of  unpleasantness  to  the  tenderest  con- 
science, or  call  forth  remonstrance  from  the  most 
protective  antiquarian.  But  it  has  not  always 
been  easy  to  draw  the  line,  or  make  a vigorous 
contractor  keep  to  it. 

Besides  defence  of  good  buildings  against  active 
spoliation,  protection  against  natural  decay  is 
needed.  Whatever  have  been  the  shortcomings  of 
the  British  Government,  and  the  offences  of 
British  officers  in  India,  in  times  past,  with  regard 
to  the  care  and  preservation  of  old  buildings,  it 
is  not  now  to  be  said  that  the  matter  is  neglected. 
The  works  which  it  is  desirable  to  guard  and  pre- 
serve are  in  such  number  and  of  such  size,  that  not 
all  can  be  done  at  once  that  is  needed.  But 
arrangements  with  this  view  have,  for  some  years 
past,  been  made  more  systematic,  and  they  are 
now  being  brought  more  fully  under  uniform 
management.  Everywhere  attention  is  now  given 
to  the  subject,  and  local  measures  are  taken  to  stay 
the  progress  of  decay.  Eestoration  is  not  attempted,, 
except  in  some  very  special  cases,  but  endeavour 
is  made  to  preserve  from  further  injury  what  time 
and  the  hand  of  man  has  spared,  of  buildings  that 
we  desire  to  save  on  account  of  their  architectural 
or  historical  interest. 

India  is  generally  believed  to  be  a country 
which  has  been  very  stationary  in  certain  respects, 
many  arts  being  practised  in  the  same  manner 
now  as  long  ages  ago.  In  regard  to  building  arts, 
this  is  probably  not  more  true  of  India  than  of 
other  countries.  Until  the  introduction  of  what 
we  commonly  understand  by  machinery,  and  when 
all  ordinary  building  work  was  done  for  the  most 
part  with  hand  tools,  as  very  many  things  are 
done  still,  these  common  operations  have  been 
essentially  the  same  everywhere.  They  may  vary 
in  some  particulars,  as  for  instance,  in  India  and 
some  other  countries,  in  the  common  use  of  the 
feet  for  some  parts  of  what  we  are  accustomed  to 
caE  manual  labour,  and  the  practice  of  sitting  on 
the  ground  for  some  kinds  of  work  which  European 
artisans  do  standing.  But,  in  the  main,  we  have 
reason  to  believe  the  operations  and  the  implements 
to  have  been  much  the  same  for  long  ages  past, 
in  all  countries  alike  which  have  come  to  need 
any  such  arts.  Sculptures  and  pictures  tell  us 
something  of  modes  of  working  in  ancient  Egypt 
and  Assyria.  Written  accounts  tell  us  how,  more 
than  2,500  years  ago,  in  the  land  between  these 
two,  the  smith  with  the  tongs  used  to  work  in  the 
coals,  and  fashion  the  hot  iron  with  hammers, 
wielded  with  the  strength  of  his  arm ; how  the- 
carpenter  stretched  out  his  rule  on  the  timber, 
marking  it  with  a line,  then  fitting  it  with  planes, 
and  applying  the  compasses ; which  briefly,  and  not 
inaptly  describes  the  mode  in  which  men  of  the- 
same  crafts  work  in  all  lands  in  the  present  day.. 
The  same  may  be  said,  no  doubt,  of  the  stone- 
hewers  who,  three  centuries  earlier,  came  from 
Tyre  to  build  the  king’s  house  at  J erusalem.  It 
is  when  we  come  to  see  the  scale  on  which  some  of 
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this  stone- hewing  work  was  done,  without  such 
mechanical  helps  as  we  have  now,  that  we  admire 
the  resolute  and  persistent  way  in  which  immense 
labour,  aided  only  by  simple  and  primitive  appli- 
ances, was  used  to  overcome  all  difficulties  in 
carrying  out  a settled  purpose.  The  labour 
bestowed  upon  building  works  in  India  has  not 
been  of  this  kind.  We  see  that  it  was  of  a kind 
demanding  other  qualities  as  high,  always  more 
under  the  direction  of  artistic  feeling  than  of 
ambition  to  exert  enormous  power. 

About  these  old  Indian  buildings,  sometimes  a 
good  deal,  and  sometimes  not  much,  is  to  be 
learned  from  the  people  you  find  about  them. 
They  sometimes  know  nothing  that  you  want  to 
know.  Others  will  tell  you  a great  deal  which 
you  had  better  not  put  down  as  quite  correct 
because  you  got  it  on  the  spot.  But  you  may 
often  learn  much  from  a humble  informant  that 
will  help  3’ou  to  an  understanding  of  the  thing 
you  are  looking  at.  A deal  of  intelligence 
and  knowledge  is  often  to  be  found  under  the 
familiar  orange-brown  costume,  or  the  more  simple 
garment  of  white  ashes.  We  can  tolerate,  for  a 
while,  what  is  not  attractive,  when  we  find  how 
much  there  is  along  with  it  that  is  better  than  it 
looks.  And  if  we  have  learned  something  about 
the  building  that  has  engaged  our  attention,  we 
are  also  the  better,  and  so  is  somebody  else,  for  our 
little  talk.  It  has  drawn  out  something  like 
sympathy  in  regard  to  an  object  that  has  at  least 
some  common  interest  for  the  Indian  fakir  and  the 
English  Christian.  We  have  gained  more  than 
information  from  the  opportunity  the  old  building 
gave  us  of  a chat  with  an  unenlightened,  perhaps, 
but  not  worthless,  fellow  man.  The  sympathy,  if 
it  is  small  and  imperfect,  quickens  the  desire  for 
sympathies  that  shall  be  fuller  and  better. 

There  aie  few  people  who  have  spent  years 
in  India,  and  have  seen  a good  number  of  the 
buildings  of  the  people  that  were  there  before 
us,  who  have  not  brought  away  with  them 
a strong  and  pleasing  conviction  that  these  old 
builders  were  men  who  had  a true  knowledge  of 
what  was  constructively  good,  and  a true  sense  of 
w’hat  was  artistically  beautiful.  It  is  good  that 
English  folks  who  go  to  India,  and  who  care  for 
such  things,  should  know  how  much  there  is  in 
the  buildings  of  that  country  that  will  have  an 
interest  for  them.  This  is  only  one,  however,  of  the 
very  many  classes  of  objects  which  India  displays 
to  us  and  asks  us  to  look  at.  I would  not  present  it 
even  as  one  of  the  most  important  and  most  interest- 
ing of  the  many  objects  of  interest  and  importance. 
I would  desire  rather  to  show  that  there  is  much 
else,  and  that  no  one  need  want  in  India  local 
objects  of  interest  to  engage  some  portion  of  his 
time  and  attention.  It  is  well,  when  the  hands 
are  full  to  satisfaction  of  useful  work,  to  find  some 
things  around  us,  apart  from  that  work,  whatever 
it  is,  which  wnll  pleasantly  help  to  fill  up  some  of 
the  leisure  hours,  and  thereby  lighten  the  hours  of 
labour — always  with  the  aid  of  recreations  of  some 
sort,  which  are  quite  as  needful  in  India  as  else- 
where. 

What  'the  particular  classes  of  objects  are,  to 
which  any  one  is  to  turn  his  attention,  depends  on 
tastes  and  opportunities.  It  can  seldom  be  that 
opportunities  will  not  yield  something.  To  one, 
the  earth’s  owm  products,  in  the  garden  and  the 


field,  on  the  hill  and  the  plain,  supply  unfailing 
sources  of  study  and  enjoyment.  To  another,  the 
investigation  of  the  earth  itself.  To  another,  the 
field  sports  of  India  afford  the  means  of  seeing  and 
knowing  many  more  things,  besides  the  creatures 
which  are  the  objects  of  the  chase.  One  in  the 
languages  and  literature  of  India  finds  ample 
material  for  profitable  research  ; another  in  the 
arts  and  manufactures  ; another  in  the  history  and 
antiquities  ; another  in  free  intercourse  with  the 
people  and  the  study  of  their  local  dialects,  their 
personal  and  social  customs,  their  traditions  and 
stories,  their  proverbs,  and  their  songs.  In  aE 
these  ways  one  learns  to  know  also  something 
of  the  thoughts  of  the  people,  their  feelings,, 
and  their  wants;  and,  let  me  add  here,  always 
in  so  doing,  learns  to  think  more  kindly  of 
them.  This,  and  much  more  there  is,  in  the  records 
of  the  past,  the  life  of  the  present,  and  the  needs 
of  the  future,  to  supply  matter  of  deepest  interest 
to  every  English  sojourner  in  India. 

It  is  needful  sometimes  to  notice  this,  for  there- 
are  some  people  who  cannot  believe  there  is  any- 
thing in  India  in  which  they  could  manage  to  get 
up  an  interest,  or  which  could  help  to  reconcile 
them  to  the  country.  They  make  up  their  minds 
there  is  nothing  there  for  them  to  like  or  care  for, 
and  a great  deal  to  object  to.  And  there  are  things 
to  object  to.  An  English  traveller  of  the  early 
part  of  the  seventeenth  century,  the  chaplain  of 
Sir  Thomas  Eoe’s  mission  from  James  I.  to  the 
Emperor  Jahangir,  devotes  a chapter  of  his  book  to 
what  he  calls  the  “ discommodities,  inconveniences,, 
and  annoyances,  that  are  to  be  found  or  met  withal 
in  this  empire.”  And  he  goes  on  to  tell  of  them  in 
detail.  There  have  been  many  improvements  since 
Edward  Terry  was  in  India,  but  “discommodities  ” 
and  “ inconveniences  ” there  are  still.  Snakes  and 
scorpions  have  not  been  abolished,  though,  indeed, 
you  do  not  see  them  so  often  as  some  people  have 
supposed  ; there  are  still  mosquitos  and  sandflies,, 
as  well  as  other  small  insects ; there  are  musk  rats- 
and  white  ants  ; there  are  dreary  wastes  and  dirty 
dust-storms.  And  it  is  sometimes  very  warm  in 
India.  Yet,  somehow  or  other,  with  all  these 
things  and  many  more,  it  is  not  a bad  country 
after  all,  and,  as  Terry  himself  properly  adds  at 
end  of  his  chapter,  there  are  also  “commodities 
and  contentments  to  be  found  in  those  parts.” 

Much  of  what  we  now  find  to  delight  us  has 
been  created  since  his  time.  Akbar’s  grand 
administration  was  then  over.  Shah  Jahan’s 
magnificence  was  yet  to  come.  The  two  centuries 
that  have  gone  by  since  his  day,  have  made  a great 
difference  to  us,  and  to  the  people  of  India,  and 
have  greatly  helped  forward  the  knowledge  of 
many  of  the  things  of  interest  I have  referred  to^ 
which  present  themselves  to  us  in  the  present  day* 
I do  not  press  the  claims  of  any  one  above 
another.  Each  has  its  interest,  and  will  get 
people  to  care  for  it.  Whatever  the  line  each 
person  may  take,  who  cares  to  give  attention  to 
his  surroundings  in  India,  all  I am  concerned  hem 
to  say  is, — don’t  forget  sometimes  to  look  at  the 
old  buildings. 


DISCUSSION. 

Mr,  B.  Haughton,  C.E.,  said  that  on  a previous 
occasion  he  had  mentioned  in  that  room  the  Taj  Mahal 


524 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  May  6,  1881 


as  being  tbe  work  of  Indian  architects,  and  brought  it  for- 
ward as  an  instance  of  the  extraordinary  architectural 
capacities  of  the  people  of  India,  whereupon  he  was  con- 
tradicted, and  told  that  the  Taj  was  built  by  Italian 
architects.  He  should  be  obliged  if  G-eneral  Maclagan 
would  give  his  opinion  on  this  point.  He  had  since 
consulted  the  Encyclopaedia  of  Larousse,  in  the  British 
Museum,  in  which  it  was  stated  that  the  Taj  Mahal  was 
a marvel  of  Indian  art,  that  it  was  built  by  Shah  Jehan, 
in  honour  of  his  wife  ; that  it  consisted  principally  of 
white  marble,  was  commenced  in  1631,  occupied  20,000 
workmen,  that  the  marble  was  brought  a distance  of 
200  or  300  miles,  and  that  the  expense  was  80  mil- 
lion francs ; it  was  also  stated  that  some  persons 
pretended  that  a Frenchman,  known  in  India  as 
“the  marvel  of  the  age,”  laid  claim  to  the  paternity 
of  this  chef-d'oeuvre,  which  had  not  a rival  in  the 
world.  He  had  been  much  struck  with  General 
Maclagan’ s description  of  the  thin  brickwork,  with  a 
thick  layer  of  mortar  between,  so  different  to  the  mode 
of  building  in  Egypt,  He  had  tried  in  vain  to  insert 
the  blade  of  a penknife  in  the  joints  of  masonry  in 
the  pyramid  of  Cheops.  He  had  roughly  calculated  that 
the  large  stone  in  the  ruins  of  Baalbeck  spoken  of, 
must  have  weighed  about  800  tons.  They  were  accustomed 
to  large  stones  in  Egyptian  buildings,  and  other 
ancient  ruins,  as,  for  instance,  those  at  Tadmor.  It 
was  very  satisfactory  to  hear  that  the  specimens  which 
had  been  produced  were  not  taken  from  actual  buildings ; 
but,  unfortunately,  a different  spirit  sometimes  prevailed, 
for  he  had  seen  large  pieces  knocked  off  the  Cleopatra’s 
Needle  now  at  Alexandria,  with  a geological  hammer. 

General  Maclagan  said  it  had  been  ascribed  to  Euro- 
pean architects,  and  the  question  had  been  much 
discussed,  but  opinions  were  most  in  favour  of  the  con- 
clusion that  the  Taj  Mahal  was  a purely  Oriental  con- 
struction. He  should  have  a very  high  opinion  of  the 
French  architect  who  had  designed  and  constructed 
such  a building.  With  regard  to  the  style  of  the 
masonry,  he  observed  that  stonework  in  India  was  quite 
as  fine  as  that  in  Egypt ; it  was  only  brickwork  that 
was  laid  with  such  thickness  of  mortar  as  he  had 
mentioned.  The  habit  of  Englishmen  and  others  of 
bringing  away  specimens  of  anything  remarkable  or 
interesting  was  very  general,  and  he  could  quite  believe 
what  had  been  said  about  pieces  being  chipped  off 
Cleopatra’s  Needle,  for  where  it  lay  many  years,  half 
buried  in  the  sand,  it  presented  tempting  facilities  to 
visitors  of  this  class.  Some  travellers  left  their  mark 
without  taking  anything  away,  and  afc  Baalbeck,  on 
the  building  containing  the  magnificent  stones  he  had 
mentioned,  he  had  seen  names  painted  in  letters  a foot 
■or  fifteen  inches  high. 

Mr.  Thornton  C.B.,  said  he  thought  he  could  clear  up 
the  question  about  the  architecture  of  the  Taj . 
In  the  itinerary  of  Manrique,  a Spanish  monk,  who 
lived  some  time  in  India,  in  the  time  of  the  Shah 
Jehan,  it  was  mentioned  as  then  being  built  under  the 
supervision  of  an  Italian  architect,  named  Geronoino 
Vcroneo.  He  stated  that  Geromino  was  asked  by  the 
Emperor  to  make  an  estimate  for  the  construction  of 
Taj,  and  accordingly,  with  the  help  of  native  architects, 
he  made  an  estimate,  and  gave  the  cost  at  3 lacs.  The 
Emperor  said  that  would  never  do,  he  could  not  have  a 
building  of  that  cheap  description,  whereupon  Geromino 
retired,  and  after  a time  produced  an  amended  estimate 
of  19  lacs,  which  was  eventually  accepted.  This 
Geromino  Veroneo  was  afterwards  sent  to  Lahore, 
probably  to  superintend  some  works  there,  and  there  he 
died.  With  reference  to  the  art  called  Kashi — the 
coloured  tiles,  which  formed  so  prominent  a feature  in 
so  many  buil(Bngs  at  Lahore — there  is  a tradition  there 
that  it  was  introduced  by  the  Moguls  from  China, 
originally  through  the  influence  of  one  of  Timour’s 
wives,  who  was  Chinese.  The  word  “Kashi,”  he  was 


told  by  those  conversant  with  the  subject,  was  derived 
from  an  Arabic  word,  signifying  a porcelain  cup. 

Mr.  W.  Simpson  said  that  the  last  speaker  had  given 
so  far  an  explanation  about  the  building  of  the  Taj, 
that  there  were  foreign  architects  who  had  been 
engaged  on  the  work ; but  he  believed  when  Manrique 
went  to  Agra,  Veroneo  was  dead,  and  the  work  had 
been  then  taken  up  by  another  Italian,  named  Castro. 
Full  information  on  these  points  would  be  found  in  a 
small  article,  by  Judge  Keene,  in  the  11th  volume, 
new  series,  of  the  “ Asiatic  Researches.” 

Mr.  Thornton  said  he  had  supplied  Mr.  Keene  with 
the  information. 

Mr.  W.  Simpson  said  it  had  been  generally  understood 
that  a Frenchman,  Austin  de  Bordeaux,  had  been  con- 
nected with  the  Taj , but  he  supposed  that  this  work  of 
Manrique  had  settled  the  point  as  to  the  existence  of 
European  art  on  that  structure.  He  (Mr.  Simpson) 
visited  the  Taj  in  1860  ; at  that  time  the  question  had 
been  mooted,  but  he  had  no  need  to  look  for  historical 
information  as  to  whether  it  was  the  work  of  a foreign 
architect,  for  foreign  art  was  written  on  the  face  of 
it  as  palpably  as  could  be.  He  had  no  doubt  when  he 
saw  the  ornaments,  the  inlaid  work  in  the  spandrils,  as 
well  as  in  other  parts  of  the  building,  that  foreign 
artists  had  been  at  work  upon  it.  It  was  at  that  time, 
at  the  building  of  the  Taj,  that  this  Florentine  style 
of  ornament  came  to  India,  and  it  had  remained  there 
ever  since.  The  design  of  the  Taj  was  undoubtedly 
similar  to  other  designs  of  Mahommedan  tombs  in 
India.  He  could  not  give  to  the  Taj  the  high  praise 
which  some  did ; it  seemed  to  him  to  belong  to  the 
decadence  of  Mahommedan  architecture,  and  from  it 
you  came  down  to  the  stage  which  at  present  could 
be  seen  in  Lucknow,  where  it  became  simply  stucco 
and  plaster,  and  ceased  to  be  worthy  of  the  name  of 
architecture.  The  Taj  was  not  to  be  compared  for 
real  art  with  the  older  work  about  Delhi.  He  con- 
sidered that  Indian  Mahommedan  architecture  ceased 
almost  with  Akbhar ; it  was  at  this  time  that  the 
Mahommedan  had  combined  in  a most  beautiful  manner 
Hindoo  forms  with  his  own,  and  then  came  in  the 
foreign  European  style,  which  never  amalgamated  with 
the  Indian,  and  the  Indian  art  descended  to  the  low 
state  it  was  now  in  at  Lucknow.  He  had  listened  with 
very  great  pleasure  indeed  to  General  Maclagan’ s paper, 
especially  as  he  had  been  to  nearly  aU  the  places  he 
had  mentioned.  He  had  ferried  across  the  river  on 
a morning  such  as  had  been  described,  and  had  sketched 
the  picturesque  boats.  He  had  crossed  the  Wangtoo 
Bridge  on  the  Sutlej,  which  was  similiar  to  the  one 
described  by  General  Maclagan,  and  had  also  crossed 
bridges  of  rope,  and  had  drawn  the  peculiar  arch  in 
the  old  Musjid  at  Delhi,  to  which  reference  had  been 
made.  To  know  the  building  arts  of  India,  one  must 
have  travelled  in  India,  which  he  had  had  the  pleasure 
of  doing,  so  as  to  realise  the  amoimt  of  building  which 
had  been  done  in  that  country  in  the  past.  At  Delhi, 
there  were  about  40  square  miles  of  ruins.  When  he 
wandered  about  sketching  them,  he  thought  the  Mahom- 
medans  were  really  the  great  men  of  India  ; but  he 
went  the  next  cold  season  into  Rajpootana,  and  came 
upon  the  old  city  of  Chitoregurh,  the  ancient  capital  of 
Mewar,  where  there  were  ruins  about  three  miles  long, 
and  a mile  wide,  of  the  old  city  which  the  Rajpoots 
left  when  it  was  sacked  by  the  Mahommedans.  So  it 
had  remained  ever  since,  and  it  was  certainly  a most 
wonderful  place,  and  since  seeing  it,  he  doubted  whether 
Mahommedans  were  the  greatest  of  Indian  architects. 
They  were  certainly  great,  and  the  ruined  tombs  of 
DelM  were  undoubtedly  the  most  beautiftd  of  their 
remains.  There  were  many  other  places  where  remains 
of  buildings  were  found.  On  the  site  of  Kanouj,  it 
was  said  you  could  not  dig  for  twenty  miles  around  it 
without  coming  upon  bricks,  which  would  give  some 
idea  of  the  extent  of  the  ancient  towns.  In  addition  to 
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what  stood  above  ground,  the  Archaeological  Survey 
were  now  unearthing  some  of  the  old  cities.  He  might 
say,  in  conclusion,  that  there  was  no  country  in  Europe, 
or  any  other  part  of  the  world,  to  compare  with  India 
for  buildings  and  building  remains. 

Mr.  Haughton  thought  that,  in  their  enthusiasm  for 
Indian  art,  they  must  not  be  too  hard  on  the  present 
rulers  of  India  for  not  producing  works  of  a similar 
kind.  If  they  took  the  cost  of  the  Taj  at  three  millions 
sterling,  and  compared  that  with  the  amount  of  money 
we  had  spent — in  this  more  utilitarian  age  — for  railways, 
we  had  very  fair  results  to  show.  We  had  spent  about 
120  millions  sterling  on  railways  alone  in  India,  which 
would  have  built  40  Tajs  ; and,  besides  that,  there 
were  many  other  works  of  utility,  such  as  irrigation, 
&c.,  which  had  been  constructed. 

Sir  Joseph  Fayrer  had  listened  with  very  great 
pleasure  to  the  paper,  as  it  revived  the  charming 
reminiscences  of  his  22  years’  residence  in  India,  and 
brought  back  vividly  many  of  the  most  distinct  features 
of  the  country.  Many  people,  talking  about  India,  said 
there  was  nothing  to  be  seen  there,  and  he  was  very 
glad  that  General  Maclagan  had  read  this  paper,  which 
showed  the  fallacy  of  such  a statement.  When  one 
thought  of  the  grand  ruins  of  Old  Delhi  and  the  Kutub, 
the  magnificent  ruins  at  Agra,  part  of  which  there  were 
now  happily  preserved  in  the  fort  ; or  the  old  city  of 
Futtipcre  Sikri,  where  there  were  certainly  some  very 
large  blocks  of  red  sandstone  ; or  the  beautiful  carved 
screens  to  be  seen  in  many  places,  mostly  of  the  time  of 
Akbar,  it  was  absurd  to  say  there  was  nothing  to  be 
seen  in  India.  One  thing  had  impressed  him  very 
much  when  he  left  the  North-West  Pro\’inces  and  went 
to  Lucknow,  it  was  that  the  art  of  constructive  build- 
ing must  have  ceased  with  the  Mohammedan  Empire. 
The  buildings  at  Lucknow  were,  for  the  most  part, 
miserable  structures  in  comparison,  consisting  of 
stucco,  plaster,  and  brickwork.  With  regard  to  the 
Taj  Mahal,  he  thought  he  had  seen  somewhere  that 
it  was  constructed  by  native  builders,  although  an 
Italian  architect  designed  it ; but  he  believed  the  truth 
was  that  the  decorative  work,  the  inlaying,  carving, 
&:c.,  was  Italian,  whilst  the  main  design  of  the  building 
was  Oriental. 

Colonel  Keatinge,  V.C.,  C.S.I.,  wished  to  make  one 
remark  in  answer  to  an  observation  made  by  General 
Maclagan,  and  which  had  also  been  referred  to  by 
another  gentleman,  that  since  the  English  rale  in 
India  the  natives  had  constructed  no  important  new 
buildings,  and  this  undoubted  fact  was  often  put 
forward  as  a reproach  to  the  English  Govern- 
ment. He  thought,  however,  that  this  was  not  a 
fair  charge  to  make.  Before  the  English  rule  was 
established  in  India,  it  was  impossible  for  anyone  above 
the  rank  of  a common  cMtivator  of  the  soil  to  live  in  an 
Indian  village ; life  was  not  secure  enough,  and  the 
people,  by  the  misrule  of  the  coixntry,  were  forced  into 
the  great  cities,  and  when  they  congregated  there  it  was 
natural  that  they  should  wish  to  distinguish  themselves 
by  building  temples  or  mosques,  or  tombs.  But  when 
English  rule  was  established,  in  proportion  to  the 
prosperity  and  safety  of  the  people,  they  left  the  cities 
and  went  into  the  country,  to  occupy  themselves  in 
trade  and  agriculture,  in  a way  they  had  not  been  able 
to  do  for  two  or  three  centuries  before.  He  had  on  two 
occasions  seen  cities  become  nearly  depopulated,  but  he 
was  perfectly  certain  that  it  was  caused  by  the  prosperity 
of  the  country  at  large. 

General  Maclagan,  in  reply,  said  there  was  no  doubt 
that  what  Colonel  Keatinge  had  said  was,  to  a great 
extent,  true.  He  had  said  in  the  paper  that,  except  in 
the  native  States  the  occasion  for  erecting  grand  build- 
ings -were  rare,  and  also  the  means  available  to  be 
bestowed  upon  them.  There  were  some  beautiful 
buildings,  as  Sir  Joseph  Fayrer  had  observed,  at 


Fattehpur  Sikri,  built  with  large  stenes,  and  there 
were  large  stones  in  many  buildings  in  India  ; but 
their  size  was  on  a scale  very  different  from  those  at 
Baalbek,  the  great  arch  in  Jerusalem,  and  other  places. 
He  agreed  very  much  with  what  Mr.  Simpson  had  said 
with  regard  to  the  change  in  the  style  of  architecture 
after  Akbar’ s time.  The  builders  of  his  day  adopted 
Hindoo  forms  with  remarkable  success.  There  were 
some  specimens  of  pillars,  corbels,  brackets,  &c., 
of  Akbar’ s time  in  the  In^an  branch  of  the  South 
Kensington  Museum,  which  were  of  great  beauty,  and 
would  show  exactly  what  Mr.  Simpson  referred  to. 
There  was  a certain  massiveness  about  the  architecture 
of  that  time,  which  he  qviite  agreed  you  did  not  find 
afterwards.  Still,  the  beauty  of  such  a building  of  later 
days  as  Jama  Masjid,  at  Delhi,  the  elegance  of  form, 
and  proportion  of  the  domes,  the  minarets,  and  cupolas, 
and  other  parts,  was  undeniable.  He  had  with  him 
some  photos,  in  which  the  beauty  of  the  details  of  build- 
ings mentioned  by  Mr.  Simpson  was  remarkably  showm. 
Mr.  Simpson  had  observed  these  things  probably  wdth 
more  attention  than  any  gentleman  in  the  room,  and 
the  results  of  his  observations  were  of  much  value. 

The  Chairman  then  proposed  a vote  of  thanks  to 
General  Maclagan  for  his  admirable  paper,  which  was 
carried  unanimously. 


NINETEENTH  ORDINARY  MEETING. 

Wednesday,  May  4th,  1881  ; Lord  Alfred  S. 
CnuRCHiLL,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Bonar,  Lionel  Ninian,  7-5|,  Old  Broad-street,  E.C. 
Butler,  Lieut. -Col.  Henry  Thomas,  66,  Prince’s -gate, 

S.W. 

Campbell-Walker,  Capt.  Arthur,  Ashley  W’’arren, 
W alton  - on  - Thames . 

Gibbs,  Sir  B.  T.  Brandreth,  13,  Pelham- crescent.  South 
Kensington,  S.W. 

Hudleston,  Wilfrid  H.,  M.A.,  F.C.S.,  F.G.S.,  23, 
Cheyne-walk,  Chelsea,  S.W. 

Lee,  Charles  John,  Faiiiight-villa,  Sydenham-road, 
Croydon. 

Nesbit,  A.  Anthony,  F.C.S.,  38,  Gracechurch- street, 

E.C. 

NeviU,  Lady  Dorothy,  45,  Charles- street,  Berkeley- 
square,  W. 

Stirrat,  Robert  B.,  7,  Grey-street,  New  stle-on-Tjme. 
Walkinshaw,  William,  Hartley- gran g , Winclifield, 
Hants. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Beattie,  William,  London  and  South  Western  Railway 
Works,  Nine-elms,  S.W. 

Cockburn,  James,  11,  Heathcote-street,  Mecklenburgh - 
square,  W.C. 

Crossley,  John  Thomas,  Q.C.,  91,  Cheyne-walk,  S.W. ; 
4,  New-square,  W.C.  ; and  Junior  Athenjeum  Club, 

s’.w. 

Gibson,  Joseph  F.,  Clovelly,  Woodchui’ch-road,  TV  est 
Hampstead,  N.W. 

Goodwin,  Thomas,  12,  Southwark-street,  S.E. 

Law,  James,  544,  Oxford-street,  W. 

Lovett,  William  John,  Carver-street  Works,  Bmuing- 
ham. 

Lyell,  Francis  Homer,  F.R.G.S.,Nettlestone,  Widmore, 
Bickley,  Kent. 
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MacGregor,  Alexander,  M.A.,  6,  Charles -street,  Berke- 

ley-square,  ~W. 

Powell,  Frederick,  F.R.G.S.,  Bakewell,  Derbyshire. 
Pupikofer,  Oscar,  28,  Finsbury -square,  E.C. 

Stubbs,  William  Henry,  3,  Winton- square,  Stoke-on- 

Trent. 

The  paper  read  was — 

BUYING  AND  SELLING : ITS  NATURE  AND 
ITS  TOOLS. 

By  Professor  Bonamy  Price,  M.A. 

Buying  and  selling  are  matters  so  plain,  that  it 
almost  seems  idle  to  ask  what  they  are  . They  are 
things  done  by  everybody  every  day.  Yet  in  the 
practical  world,  the  most  familiar  things,  though 
they  may  have  the  greatest  importance  for  human 
life,  are  often  the  least  understood.  They  are  the 
very  region  where  confusion  and  mischief  dwell. 

Look,  for  instance,  at  the  different  senses  given 
to  the  word  money,  and  the  power  which  the  ideas 
attached  to  it  exercise  over  human  life.  Yet  how 
many  can  ansv/er — What  is  money?  and  how  is  it 
that  it  buys  ? 

First  of  all,  let  us  inquire  whence  came  buying 
and  selling  ? How  is  it  that  they  are  so  universal 
amongst  human  beings  ? They  spring  from  the 
most  peculiar  and  characteristic  feature,  the 
greatest  power  of  civilised  life,  division  of  employ- 
ments. I will  make  this  for  you,  if  you  will  make 
that  for  me,  is  the  basis  of  civilised  existence,  is  the 
root  of  all  progress.  Hence  it  is  that  exchange  is 
the  very  core  of  political  economy.  Division  of 
employments  enables  each  man  and  people  to 
perform  that  work  for  which  each  of  them  has 
a special  aptitude.  It  creates  skill,  developes 
machinery,  obtains  larger  and  better  results  from 
the  same  labour,  then  reduces  the  cost  at  which 
they  are  made,  and  consequently  vastly  diminishes 
price.  By  dividing  out  the  work  to  be  done 
amongst  each  other,  mankind  acquires  more 
wealth  and  finer  quality  at  the  end  of  the  day’s 
work. 

The  first  consequence  of  division  of  employments 
was  barter.  But  a most  embarrassing  difficulty 
immediately  presented  itself.  How  could  the  men 
who  mutually  wanted  each  other’s  goods  be  brought 
together  for  exchanging  ? On  a large  scale,  as 
society  developed  itself,  and  employments  grew  in 
number  and  distance,  that  was  impossible.  How 
could  a farmer  have  found  a tailor  who  would  give 
him  a coat,  or  a shoemaker  who  would  give  him 
boots,  in  exchange  for  a calf  or  a sheep  ? What 
could  the  tailor  have  done  with  the  calf  ? Ex- 
change would  have  stuck  fast,  and  only  a petty 
village  life  would  have  been  possible.  The  diffi- 
culty was  solved,  and  civilisation  won,  by  Indians. 
They  invented  money,  a money  made  of  skins.  The 
perplexity  vanished.  The  career  of  trade  was  opened 
^01"  the  human  race.  The  mighty  machinery  of 
division  of  employments  was  established. 

The  savages  invented  a true  money.  They  con- 
sented (to  use  the  language  of  city  men)  to  buy 
and  sell  with  skins,  and  these  skins  tell  us  what 
money  is,  and  how  it  works.  The  skins  were  com- 
modious pieces  of  wealth,  useful,  and  consequently 
valuable.  They  cost  labour  to  produce,  and  that 
gave  them  worth  as  against  other  articles.  The 


trouble  of  the  day’s  chase,  the  food  it  cost,  gave 
value  to  the  skins.  The  skins  would  not  be  pro- 
cured, much  less  given  away,  without  compensa- 
tion ; in  economical  language,  they  possessed 
value — value  in  a market,  value  in  exchange.  The 
instinct  of  the  Indians  made  them  willing  to  take 
skins  as  money.  Each  man  Imew  that  all  others 
would  take  them  in  turn  as  money.  The  hunter 
was  always  sure  of  getting  food  in  exchange  for 
them.  Every  man  who  took  them  could,  if  he 
pleased — just  as  the  gold  of  a sovereign — at  any 
moment  make  them  cease  to  be  money,  and  take 
them  as  things  for  use.  The  skins  reveal  the  funda- 
mental truth,  so  generally  unperceived,  of  the 
nature  and  the  working  of  money.  It  is  a tool, 
an  instrument,  a machine— absolutely  nothing 
else.  There  is  no  fact  about  money  of  vaster  im- 
portance to  grasp  than  this,  simple  and  obvious 
though  it  seems  to  be.  These  skins  were  not 
taken  to  be  worn  ; they  were  intended  to  circulate 
about  from  man  to  man,  for  working  as  tools,  with 
this  peculiarity,  that  they  could  do  work  only  once 
for  each  man.  That  is  what  is  meant  by  circu- 
lating. This  is  precisely  what  a sovereign  is  and 
does.  It  is  a pure  tool,  of  no  other  use  whatever, 
so  long  as  it  remains  a sovereign,  and  is  not  melted. 
If  only  bankers  and  merchants  would  suffer  their 
minds  to  be  penetrated  with  this  truth,  that  gold, 
coined  as  money,  is  an  idle,  useless  thing,  unless  it 
does  work  as  currency.  The  skins  wore  out  in  the 
handling  ; so  does  a sovereign,  but  when  it  is  gone 
it  has  performed  services  well  worth  the  wearing 
out.  The  sovereign  does  nothing  else  in  the  world 
but  pass  from  hand  to  hand,  precisely  as  a spade 
or  a locomotive  are  worthless  things,  unless  they 
perform  the  work  for  which  they  were  invented. 

Now  we  can  answer  the  great  question  which  the 
city  finds  so  hard  to  answer — How  is  it  that  a 
sovereign  buys  a hat  ? You  cannot  pay  too  great 
attention  to  the  answer,  perfectly  simple  though  it 
be.  It  buys  because  it  costs  as  much  labour  and 
expense  of  carriage  to  bring  that  small  piece  of  metal 
from  an  Australian  mine  as  it  costs  to  get  the 
materials  for  a hat,  and  to  manufacture  them  into 
a hat.  The  whole  mystery  of  money  vanishes  at 
once.  There  is  no  better  money  than  a sovereign. 
The  gold  buys  by  means  of  its  cost  of  production ; 
certainly  not,  as  so  many  have  said,  by  virtue  of 
its  stamp  as  a coin.  The  stamp  only  shows  that  it 
is  made  of  good  metal  of  the  right  weight.  The 
hatter  sells  for  a sovereign,  because,  in  the  language 
of  Aristotle,  he  knows  jt  to  be  a useful  commodity. 
He  gives  away  the  hat  for  a piece  of  metal,  into 
which  he  can  convert  the  sovereign,  if  he  pleases, 
precisely  as  the  Indian  might  take  the  skin  he 
bought  into  wearing.  He  relies  on  the  worth  of 
the  metal,  that  gives  him  the  assurance,  the  all- 
important  assurance,  that  other  sellers  will  give 
him  goods  of  the  same  value  as  his  hat,  that  they 
will  give  him  articles  worth  the  metal  of  the 
sovereign,  that  is,  worth  his  hat.  It  is  the  gold 
which  buys  ; the  word  money  is  not  needed  to  ex- 
plain the  fact.  That  this  is  so,  is  proved  by  the 
daily  fact  that  nations  pay  their  trade  balances  to 
each  other  in  bullion ; they  are  willing  to  be  paid 
with  the  amount  of  uncoined  metal  contained  in 
the  money  due. 

But  though  skins  are  real  money,  and  possess 
the  true  nature  and  mode  of  working  that  tool, 
still  they  are  not  good  money.  They  are  cumbrous, 
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wear  out  fast,  are  of  uncertain  supply  and  value. 
Gold  is  the  best  material  yet  known  to  make  this 
tool  of.  It  is  hard,  pleasant  to  handle,  very  light 
for  its  value,  divisible  into  parts,  can  be  re- 
stored back  into  a commodity  easily,  and,  above 
all,  has  the  greatest  of  qualities  for  serving  as 
money — steadiness  of  value.  For  the  innumerable 
debts  and  investments  expressed  in  money  which 
characterise  modern  life,  the  payment  of  the  same 
value,  as  was  estimated  at  the  time  when  the  debt 
was  made,  is  of  the  most  supreme  importance.  It 
has  been  held  by  many  that  gold  itself  has  become 
cheaper,  but  it  has  never  been  definitely  proved. 
Time  fails  for  discussing  this  most  complicated 
matter. 

Y'e  now  can  see  clearly  that  an  act  of  buying  is 
an  act  of  barter,  the  substitution  of  double  for 
single  barter.  The  sovereign  is  first  bartered  for 
a hat,  and  is  re-bartered  by  the  hatter  for  an 
umbrella.  They  have  been  exchanged  by  the 
action  of  the  tool  money.  Further,  money 
furnishes  the  means  of  measurmg  the  values  of 
commodities  against  each  other.  All  have  their 
price  in  money.  Thus  the  value  of  a £30  gun  is 
found  to  be  30  times  greater  than  the  value  of  a 
hat.  The  convenience  of  such  measurement  is 
enormous. 

Blit  attention  must  be  drawn  here  to  a fact  of 
great  significance  ; good  money  works  by  the  cost 
of  production  of  the  metal  it  is  composed  of  ; but 
the  prices  of  many  articles  are  determined  by 
other  forces  besides  cost  of  production.  That 
must  always  be  given ; but  a power  often  comes 
into  play  which  varies  price,  expressed  by  the 
word  value  in  the  sense  derived  from  the  verb,  I 
value.  It  is  a feeling,  and  is  the  greatest  force 
in  all  political  economy.  It  denotes  the  esteem 
which  is  felt  for  an  object,  the  amount  of  caring 
for  it,  the  power  which  determines  how  great  is 
the  effort  which  a buyer  is  ready  to  make  to 
acquire  it,  how  large  the  compensation  which 
must  be  given  to  a seller  for  the  sacrifice  of  parting 
with  it.  This  feeling  is  attached  to  every  article 
bought,  but  to  many  it  adds  a price  far  higher 
than  the  cost  of  production.  A Eaffaelle  picture, 
for  instance,  an  old  marble,  a distinguished  auto- 
graph, and  the  like,  sell  for  immense  prices,  de- 
pendent on  feeling  more  or  less  fanciful.  They 
would  make  excessively  bad  money.  A buyer 
who  had  given  £10,000  for  a Michael  Angelo, 
would  have  no  security  that  he  could  change  it 
afterwards  for  anything  hke  that  value.  Ordinary 
cost  of  production  is  a determinate  quantity,  and 
is  tlie  same  for  all.  It  thus  can  increase  all  value, 
whether  dependent  on  feeling  or  other. 

The  cardinal  fact,  that  money — a sovereign — is 
a tool,  and  a tool  only,  is  full  of  instruction.  In 
the  first  place,  it  kills  off  the  mercantile  theory  that 
traders  love  to  hear,  that  exports  ought  to  exceed 
imports.  A more  foolish  idea  cannot  be  imagined. 
The  fact  denotes  that  the  goods  of  the  traders 
are  being  sold,  and  there  they  stop.  If  only 
they  can  get  hold  of  the  money,  they  ask 
no  more  questions;  they  feel  that  they  can 
always  know  what  to  do  with  it;  they  can  buy 
what  they  like.  But  is  the  country  the  richer  for 
this  increase  of  coin  ? Could  these  good  people 
have  bought  less,  if  they  had  been  paid  with 
imports  instead  of  money  ? Is  a farmer  the  richer, 
supposing  him  to  have  as  many  carts  as  he  wants,  if 


he  is  paid  for  his  wheat  in  carts  ? Oh,  but  a farmer 
could  not  get  rid  of  his  excess  of  carts  easily ; there 
is  no  trouble  in  buying  with  money,  if  only  the 
money  is  in  hand.  But  what  becomes  of  the  money 
thus  acquired  by  an  excess  of  exports  ? The 
answer  to  this  question  depends  on  another.  Ho  w 
many  coins,  how  much  gold,  does  a nation  re- 
quire, and  is  able  to  use  ? The  answer  for  money 
is  the  same  as  for  carts  or  hats.  How  many  hats 
does  England  require?  Clearly  as  many  as  there 
are  heads,  and  a few  to  spare.  What,  then,  is  the 
thing  which  corresponds  for  coins,  as  heads  for  hats  ? 
Plainly,  the  buying  and  selling  carried  on  by 
coins,  including  those  needed  for  banking  reserves. 
There  must  be  currency  to  perform  that  work  fully, 
else  great  inconvenience  would  arise — some  to 
spare  would  also  be  advisable  against  unforseen 
contingencies.  Beyond  this  quantity  the  tools 
are  useless  : they  have  nothing  to  do  ; then  what 
becomes  of  them  when  brought  in  by  an  excess  of 
exports  ? So  long  as  they  remain  in  England, 
they  are  locked  up  in  the  Bank  of  England’s  vaults  : 
they  are  wealth  for  the  time  annihilated.  Mean- 
while, how  has  it  fared  with  England  in  respect  of 
the  exports  for  which  there  is  so  much  rejoicing  ? 
They  consumed  a vast  amount  of  wealth  in  making  : 
food  and  clothing  for  labourers  were  used  up,  coals 
were  burnt  in  profusion,  materials  worked  up,  and 
all  is  gone.  What  has  England  in  return  ? some 
metal  locked  up  in  cellars.  As  long  as  it  remains 
in  England,  she  is  the  poorer  for  these  exports. 
The  wealth  returns  only  when  the  buried  gold 
goes  abroad  to  buy,  and  then  the  imports  will 
exceed  the  exports,  and  the  country  is  made  the 
richer.  Imports  alone  enrich  a country,  not 
exports.  To  buy  gold  which  cannot  be  used  is  as 
pure  an  impoverishment  for  the  time,  as  if  the 
purchasing  goods  had  been  given  away  for 
nothing.  The  question  always  is — Is  it  worth 
while  to  buy  this  uuneeded  gold  ? 

We  now  pass  on  to  paper  money — bank-notes. 
Time  fails  to  examine  this  form  of  currency  in 
detail.  I will  only  remark — 

1 . That  there  is  a large  gain  to  the  country  by 
substituting  for  sovereigns  tools  costing  sixpence 
for  doing  the  same  work. 

2.  But  how  is  it  that  paper  can  do  the  work,  if  it 
be  true  that  money  works  by  double  barter,  giving 
value  for  value  ? Is  this  view  unsound  ? Not  so. 
The  explanation  is  to  be  found  in  the  fact  that  a 
sovereign  works,  not  by  using  the  metal  of  which 
it  is  composed,  but  by  the  value  which  it  possesses. 
If  twenty  persons  receive  the  same  sovereign  on  the 
same  day,  each  has  had  the  worth  of  the  goods 
he  sold,  but  the  sovereign  remained  unchanged. 
Each  seller  knew  that  he  could  melt  that  sovereign 
into  gold  metal  and  barter  it  as  such,  but  he  did 
not.  The  knowledge  that  he  could  do  so  sufficed. 
Hence,  if  the  sovereign  had  been  placed  in  a kind 
of  cloak-room,  and  the  ticket  received  for  it  had 
circulated  in  its  stead,  the  work  of  exchanging 
would  have  been  effected  equally  well  by  the 
paper  tool.  The  ticket  gave  the  power  of  obtaining 
the  metal  when  desired;  that  suffi.ced  for  each 
seller. 

3.  This  shows  the  extreme  importance  of  the 
sovereign  being  at  hand  when  demanded.  In- 
convertible bank-notes  are  a bad  money.  They 
are  sure  to  be  issued  in  excess  of  what  the 
country  wants  for  buying  with.  Their  value 
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then  becomes  depreciated,  and  very  variable. 
The  relations  between  debtors  and  creditors,  be- 
tween shop-keepers  and  their  goods,  become 
vitiated,  to  the  great  injury  and  loss  of  the  whole 
country. 

We  have  now  reached  the  third  great  instrument 
of  buying  and  selling — banking.  To  show  its 
vast  importance  and  power,  it  is  enough  to  say 
that  payments  exceeding  100  millions  of  pounds  are 
made  in  the  City  every  week  by  the  Clearing-house, 
without  a penny  of  money  being  used.  On  no 
other  subject  connected  with  trade  does  such  de- 
plorable confusion  exist  as  on  banking.  What, 
then,  is  a bank  ? a question  which  few  indeed 
know  how  to  answer.  It  is  an  intermediate 
agency  between  a lender  and  a borrower.  A 
banker  is  best  understood  if  looted  upon  as  a 
broker  between  two  principals.  He  brings  them 
together,  just  like  a stock  or  corn-broker.  With 
what  he  receives  from  his  customers  he  first  pays 
the  orders  for  money  which  that  customer 
makes  upon  him  with  pieces  of  paper  called 
cheques  ; the  remainder  he  transfers  to  a borrower. 
Does  he  make  those  payments  with  money?  Does 
a banker  deal  in  money  ? Most  certainly  not. 
One  fact  is  conclusive  on  this  point,  besides  the 
evidence  of  the  Clearing-house.  Sir  J ohn  Lubbock 
has  shown  that  only  three  pounds  in  every 
hundred  were  received  by  the  great  banking- 
house  of  Eobarts  in  cash,  and  of  those  three 
pounds,  ten  shillings  only  were  money,  metallic 
money.  How  can  a banker  pay  £100  with  only 
£3  of  cash  ? He  does  not,  and  cannot  pay  the 
remaining  £97  with  money.  This  fact  is  decisive 
— a bank  does  not  deal  in  money,  does  not  receive 
or  pay  money,  if  the  word  money  is  to  retain  its 
real  meaning.  How  then  are  the  £97  repaid  to 
the  depositor  ? Here  lies  the  secret  of  all  banking. 
To  understand  this  is  to  understand  banking.  Let 
us  consider  a complete  banking  transaction  from 
its  origin.  A farmer  has  sold  £1,000  worth  of 
corn,  and  is  paid  with  a cheque,  say  on  Glyn.  He 
places  that  cheque  to  the  credit  of  his  account, 
say  at  Smiths’.  How  do  Smiths  obtain  payment 
of  this  order  for  money  ? By  asking  Glyn  for 
sovereigns?  Nothing  of  the  kind.  They  send  it 
at  once  to  the  Clearing-house.  This  is  an  office 
to  which  the  City  bankers  send  the  cheques  which 
they  have  to  receive  from  each  other.  Every  two 
hours  a list  is  made  out  for  each  banker  of  what 
he  has  to  receive,  or  has  to  pay  on  the  cheques  sent 
in ; he  settles  the  balance  by  receiving  or  giving  a 
cheque  for  it  on  the  Bank  of  England.  The  Clear- 
ing-house acts  precisely  as  a player  at  cards,  who 
puts  down  what  each  man  wins  or  loses  on  each 
game.  No  money  passes  all  the  evening;  at 
the  end  of  the  playing  each  man  pays  or  re- 
ceives the  balance  which  he  has  lost  or  won. 
At  the  Clearing-house  not  a sovereign  passes,  yet 
a hundred  millions  of  pounds  and  more  are  paid 
and  received  every  week.  The  debts  and  pay- 
ments are  settled  simply  by  new  items  entered 
in  new  hnes  in  all  the  banking  books  of  all 
the  banks.  Is  this  dealing  in  money,  when 
no  money  is  touched  ? Is  it  anything  more 
than  machinery  for  creating  and  sweeping 
away  debts  ? But  let  us  proceed  further. 
After  the  farmer’s  cheque  has  been  received 
by  Smiths,  a borrower,  who  wishes  to  buy  cotton, 
comes  in,  and  asks  for  a loan  of  Smiths,  his 


bankers.  They  bid  him  go  and  buy  £700  worth 
of  cotton,  and  pay  for  it  by  drawing  a cheque  on 
themselves.  The  cotton  is  bought  and  paid  for  by 
a cheque  on  Smiths’,  which  is  lodged  with  Glyn, 
the  cotton- dealer’s  banker.  This  second  cheque  is 
in  turn  sent  by  Glyn  to  the  Clearing-house.  It 
meets  the  cheque  of  £1,000  which  Glyn  has  to  pay 
to  the  farmer;  Glyn,  if  no  other  cheque  of  his 
turns  up,  has  to  pay  the  difference  of  £300,  which 
he  does  by  a cheque  on  the  Bank  of  England.  Thus 
the  whole  banking  transaction  is  ended.  What 
has  happened?  First,  not  a shilling  has  passed. 
Secondly,  the  farmer  has  enabled  his  bankers 
Smiths  to  buy  ; his  power  to  buy  they  have  trans- 
ferred to  a cotton  buyer.  Thirdly,  corn  has  been 
exchanged  for  cotton  ; the  remaining  £300  have 
been  transferred  to  Smiths’  account  at  the  Bank  of 
England.  Smiths  do  not  lend  the  whole  worth  of 
the  farmer’s  cheque,  £1,000,  to  the  cotton  buyer, 
for  they  know  that  he  Avill  buy  things  which  he  will 
want,  and  they  reserve  £300  for  these  payments. 
Thus  we  see  the  essence  of  banking ; it  is 
machinery  for  exchanging  goods.  The  goods  pur- 
chased pay  for  each  other  by  means  of  pieces  of 
paper  registered  in  ledgers.  Thus  banking  is  a 
magnificent  tool  for  buying  and  selling:  it  does 
the  work  fully,  yet,  even  reckoning  notes  as  money, 
it  saves  the  necessity  of  buying  and  employing 
£97  of  currency.  Trade  thus  gains  enormously  in 
simplicity  and  cheapness. 

But  here  the  intricacy  and  danger  in  banking 
present  themselves.  The  banker  has  lent  £700  of 
purchasing  power  belonging  to  the  farmer,  for 
whom  he  has  found  a borrower  in  the  cotton 
merchant.  But  the  farmer  retains  the  right  of 
demanding  his  £700  when  he  pleases,  and  the 
cotton  merchant  may  have  borrowed  on  a bill  for 
three  months,  or  may  have  failed,  and  be  unable 
to  repay  his  loan.  These  uncertainties  always 
exist.  They  call  upon  the  banker  to  watch  the 
habits  of  his  depositors,  and  the  business  of  the 
traders  to  whom  he  lends  what  does  not  belong  to 
him.  These  examinations  cannot  be  made  with  per- 
fect accuracy ; and  the  bank  may  fall  into  danger 
some  day.  Hence  arises  the  necessity  of  a 
reserve— that  is,  a sum  to  be  retained  by  the 
bank,  beyond  what  it  lends,  to  guard  against 
contingencies.  This  reserve,  being  the  difPerence 
between  the  banker’s  deposits  and  his  loans, 
Avill  necessarily  take  the  form  of  cash,  gold  and 
notes.  That  reserve  will  vary  according  to  the 
vicissitudes  of  business ; its  fitting  amount  must 
depend,  as  a rule,  on  the  judgment  of  the  banker,  ^ 
according  to  the  signs  of  the  commercial  weather. 
The  danger  of  the  bank  coming  to  a stoppage  is 
never  absolutely  absent ; often  it  may  seem  un- 
comfortably near.  The  banker’s  profit  consists  of 
a charge  on  the  loans  he  grants,  called  discount. 
When  danger  threatens,  he  raises  this  rate  of  interest, 
or  discount,  which  diminishes  borrowing,  and  makes 
many  who  have  previously  borrowed  anxious  to 
repay  their  loans.  The  moral  which  these  facts 
teach  is  plainly  this — that  he  should  carefully 
watch  and  study  what  is  going  on  in  business  all 
around  him ; how  far  it  is  safely  conducted,  and 
earning  profits ; what  is  the  commercial  situation 
of  his  own  and  other  countries ; what  forces  may 
be  at  work  diminishing  the  wealth  of  the  world ; 
what  is  the  position  of  particular  trades  and  indi- 
I vidual  firms ; what  risk  there  may  be  of  such  losses 
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as  may  generate  a panic  and  create  a run  of 
depositors  on  banks  for  the  repayment  of  their 
deposits.  This  is  the  law  of  right  and  safe  bank- 
ing, the  region  in  which  the  thoughts  and  study  of 
the  banker  should  live.  By  such  vigilance  banking 
Avill  be  made  rational.  Such  a banker  in  America, 
before  the  crisis  of  1873,  would  have  seen  that  the 
American  people  were  rapidly  involving  themselves 
in  poverty  by  their  excessive  construction  of  fixed 
capital,  laid  out  on  some  30,000  miles  of  new  rail- 
ways. He  would  have  known  that  labourers  were 
consuming  food  and  clothing,  coals  prodigiously 
destroyed  in  making  iron  and  machinery,  and  that 
the  restoration  of  all  this  wealth  thus  destroyed 
would  not  be  effected  by  the  railways  under  twenty 
or  thirty  years.  The  nation  must  be  poor,  and 
poor  it  was,  and  commercial  houses  failed,  and 
their  fall  lost  what  they  had  borrowed  from  banks. 
Intelligent  banking  might  have  prevented  the 
terrible  crisis,  and  its  effect  on  the  whole  com- 
mercial world. 

Here  we  encounter,  face  to  face,  the  most  start- 
ling, the  most  astonishing  intellectual  phenomenon 
in  the  wholeworld.  "What  commercial  profession  has 
such  a reputation  for  intelligence,  for  ability,  for 
knowledge  of  the  range  and  intricacies  of  business.  1 
as  that  of  the  banker  ? Yet  that  great  profession 
labours  under  a delusion,  an  ignorance  of  the  nature 
of  its  business,  of  what  it  really  is,  unknown  to  any 
other  branch  of  trade.  It  would  be  most  pre- 
sumptuous and  unbecoming  in  me  to  use  such  | 
language,  if  I stood  alone ; but  what  I have  , 
preached  for  years,  I have  had  the  advantage  of  | 
discussing  down  to  the  very  dregs  before  the 
public  with  a banker  of  the  very  highest  eminence, 
an  ex- Governor  of  the  Bank  of  England,  Mr. 
Henry  Hacks  Gibbs.  We  had  a long  corre- 
spondence, which  Mr.  Gibbs  first  printed  at  the 
Bank  of  England,  and  then  allowed  me  to  publish 
as  an  appendix  to  my  last  book,  “ Chapters  on 
Practical  Political  Economy.”  The  result  was 
a substantial  agreement  on  the  great  point  at  issue. 

I hope  you  will  allow  me  to  repeat  to  you  a 
summary  of  the  question,  as  stated  in  “Fraser’s 
Magazine,”  of  May,  1880.  I could  not  state  it 
more  briefly  or  more  fully  : — 

“ But  bankers  find  it  hard  to  exercise  such  a cool  and 
commanding  judgment  on  the  operations  of  their 
borrowers.  Then  they  are  men.  They  encounter  keen 
competition  : they  can  be  carried  away  by  the  impulses 
of  the  day ; the  prospects  look  bright : the  rise  of 
interest  is  very  stimMating : and  then  calm  reason  is 
easily  dethroned.  Nevertheless  the  banking  community 
have  not  been  without  the  instinct  of  self-preservation, 
and  they  hav’e  sought  for  a rule  which  should  reveal  the 
actual  state  of  trade  at  the  time,  and  enable  them  to 
guide  their  banking  with  safety.  But,  unfortunately, 
they  stumbled  upon  a purely  mechanical  rule,  a rule  of 
thumb,  destitute  of  common  sense  ; but  it  lay  so  close 
at  hand,  it  was  so  easy  and  so  natural,  and  could  be 
worked  by  the  most  ordinary  brains.  They  bethought 
themselves  of  the  reserve  of  gold,  and  a banking  fact 
made  the  rule  founded  upon  it  so  workable.  London 
bankers  do  not  keep  the  substance  of  their  reserves  in 
their  own  hands.  They  have  accounts  at  the  Bank  of 
England,  in  which  they  store  up  their  resesves,  to 
draw  out  whenever  they  please.  Here  is  the  grand 
metallic  reserve  of  the  nation,  the  supply  of 
gold  to  preserve  all  banks  from  the  danger  of 
being  asked  for  money  and  not  having  it.  The  salvation 
of  the  banks  depended  upon  it.  It  must  be  care- 


fully watched  and  nursed.  If  the  reserve  rises,, 
let  loans  be  freely  made  and  upon  lower  charges  ; 
if  the  reserve  diminishes,  let  every  banker  be  on  the 
alert.  The  Bank  of  England  must  then  raise  its 
rate  of  lending,  and  that  rate  must  be  the  supreme  law 
in  every  banking  parlour.  The  reserve  of  the  private 
Bank  of  England  has  thus  become  the  king  of  all  bankers. 
The  doctrine  has  penetrated  into  every  City  article  of 
every  joumal  on  every  day  throughout  all  England, 
and  from  England  throughout  the  world.  The  law  is- 
treated  as  being  as  certain  as  the  law  of  gravity.  The 
movements  of  the  gold  are  recorded  as  carefully  every 
day  for  ascertaining  the  banking  weather  as  the  move- 
ments of  the  barometer  are  published  for  announcing 
whether  rain  or  sunshine  is  approaching.  One  money 
market  was  established  for  the  whole  country — the- 
money  market  of  the  Bank  of  England — the  other 
bankers  only  followed  suit.  They  lent  and  fixed  their 
interest  as  the  Bank  of  England  directed.” 

Thus  this  unhappy  absurdity  overspread  the- 
nation.  Its  simple  rule  could  be  carried  out  daily 
with  clever  comments  by  every  writer  of  City 
articles.  Thecommonmindcouldnoteits  mechanics. 
Then  it  was  very  profitable  for  bankers.  The 
bank  rate  brought  an  imperative  excuse  for  levy- 
ing a tax  on  all  traders,  and  for  an  increase  of 
the  rate  of  discount  as  the  reserve  fell.  It  could 
always  be  pleaded  that  they  were  making  the  bank 
safe.  It  seemed  to  be  an  undeniable  truth,  that 
every  bank  which  could  not  pay  gold  when  de- 
manded must  become  bankrupt. 

In  answer  to  this  last  plea,  let  us  ask  categori- 
cally, “ When  does  this  danger  present  itself  ? ”■ 
Not  when  business  is  sound,  and  no  mercantile 
failures  are  thought  of,  even  though  large  sums  of 
gold  may  have  left  the  reserve.  But  when  the 
panic  has  set  in,  and  no  one  knows  what  bank  may 
be  broken  during  the  day,  or  what  great  firm 
stopped  before  evening,  then  is  the  hour  when 
the  strong  reserve  is  most  sorely  needed,  and  ought 
to  be  most  resolutely  provided.  But  what  did  the 
Directors  of  the  Bank  of  England  think  of  their  own 
principle— the  avowed  governor  of  their  practice — 
in  the  greatest  of  crises,  in  May,  1866  ? Did  they 
hug  every  bag  of  sovereigns  paid  in  to  them,  and 
lock  it  up  in  their  reserve  ? They  did  the  very  con- 
trary ; they  lent  it  out  again  as  fast  as  they  could ; 
and  thus,  by  their  own  voluntary  action — aye,  and 
with  the  applause  of  the  Bagehots,  and  the  great 
oracles  of  currency — they  increased  their  loans  from 
181  millions  in  April  to  33^  millions  in  May,  and 
emptied  their  reserve  from  6^  millions  to  ^ to  less 
than  1 million  ; | millions  of  gold,  with  33  millions- 
of  loans  voluntarily  given.  They  then  showed,_  with 
the  greatest  plainness,  that  they  had  no  belief  in 
the  necessity  of  keeping  up  a great  gold  reserve^ 
even  in  the  hour  of  danger.  They  treated  it  with 
contemptby  wilfully  lending  awayin  the  day  of  peril 
for  mercantile  firms  almost  every  sovereign  they 
could  lay  their  hands  upon.  They  knew  perfectly 
well,  in  the  very  teeth  of  the  doctrine  preached  by 
themselves,  the  whole  City,  and  every  economical 
journal— that  the  public,  as  in  1825,  would  have 
been  perfectly  satisfied  with  payments  in  their 
own  bank-notes,  under  the  liberty  of  issue  given 
by  suspension.  There  was  no  fear  anywhere  of 
the  goodness  of  these  notes.  With  what  feelings 
must  any  thinking  man,  any  man^  of  common 
understanding,  read  those  pitiful  daily  announce- 
ments, with  their  corresponding  comments,  of  a 
few  hundreds  of  thousands,  or  even  millions, 
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leaving  the  cellars  of  the  Bank  of  England,  as  if 
they  were  anything  more  than  ordinary  variations 
of  trade  ? 

The  natural  action  of  money  is  never  thought 
of  by  the  holders  of  such  ideas.  Large  quantities 
of  money  frequently  leave  the  Bank  amid  pro- 
found tranquillity  of  trade.  For  what  reason? 
Sometimes  because  the  nation  requires  more  money 
for  currency,  as  in  summer,  with  its  harvestings 
and  travellings,  or  oftener  to  pay  for  an  excess 
of  goods  imported,  or  investments  made  abroad. 
But  what  harm  is  there  in  all  this?  Why  should 
it  be  markedly  chronicled  as  a grave  fact,  that  five 
millions  of  gold  have  been  sent  to  America  to  pay  for 
sudden  purchases  of  corn  required  for  food ? “No 
harm  ! ” answers  Mr.  Hucks  Gibbs.  Money  is  made 
for  the  very  purpose  of  passing  from  hand  to  hand, 
according  to  the  purchases  of  the  day.  These  five 
millions  are  sure  to  leave  America  again  ; they  can 
>do  her  no  good  in  any  other  way.  Her  currency 
was  full  for  the  work  required  before  they  arrived. 
Is  every  trader  in  England  to  be  warned  by  every 
•city  article,  that  out  of  a reserve  which  amounts  to 
some  45  per  cent,  of  the  total  liabilities  of  the  bank, 
a few  millions  have  departed  to  make  purchases 
abroad  ? Is  there  danger,  is  there  bankruptcy,  in 
buying  useful  goods  with  gold  locked  up  in  vaults  ? 
It  is  lamentable  to  hear  the  language  used  about 
such  events  in  banking  and  newspaper  regions. 
Is  it  not  the  function  of  all  currency  to  run  ? What 
if  by  such  events  the  bank’s  reserve  is  to  fall  down 
to  four  millions  of  gold  ? Is  every  merchant  to 
tremble  in  his  counting  house,  every  dealer  in  every 
exchange  ? Was  anyone  frightened  about  the 
bank’s  stopping  in  1866,  when  it  had  not  one  million 
of  sovereigns  in  its  possession  ? 

In  conclusion,  may  I venture  to  say  a few  more 
words  to  you  on  a subject  of  extreme  importance 
— the  Monetary  Conference,  which  is  now  sitting 
-at  Paris,  to  promote  the  universal  acceptance  of  bi- 
metallism. I will  not  say,  with  the  eminent  econo- 
mist, M.  Leroy- Beaulieu,  that  this  conference  is 

a gigantic  hoax but  I do  not  hesitate  to  declare 
in  the  plainest  language  that  this  meeting  has  for 
its  distinct  object  the  making  of  bad  money— false 
and  unreal  money — for  the  whole  world.  Even 
one  of  the  advocates  of  this  new  system.  President 
Barnard,  of  Columbia  College,  has  excellently 
stated  that  “ the  real  money  of  the  world  is 
bullion  as  has  been  shown  above,  the  sovereign 
does  its  work  as  the  tool  of  exchange  by  its  worth 
as  a piece  of  metal — by  its  value  as  created  by  its 
cost  of  production. 

Now,  what  is  bi-metallism  ? It  is  most  neces- 
sary to  have  a very  clear  and  definite  conception 
of  the  meaning  of  the  word,  if  we  are  to  judge 
correctly  the  kind  of  money  it  denotes.  It  is  not 
the  mere  using  by  a country  of  two  metals  as  the 
tools  of  its  buying  and  selling.  England  employs 
gold  and  silver  coins  ; but  she  knows  nothing  of 
bi-metallism,  and  it  is  to  be  hoped  that  she  never 
will.  England’s  money  is  gold.  Her  shillings 
n,re  merely  tokens,  counters.  The  definition  of  a 
shilling  is  the  twentieth  part  of  a sovereign  ; the 
definition  of  a sovereign  is  so  much  weight  of 
gold.  The  man  who  buys  a ton  of  coals  with  a 
sovereign  gives  value  for  value ; he  who  buys  a 
cotton  handkerchief  with  a shilling  does  not  give 
as  much  silver  as  the  handkerchief  is  worth.  He 
gets  the  handkerchief  because  with  20  shillings  the 


seller  can  get  a sovereign,  and  thus  he  is  really  paid 
with  gold.  The  shilling  counters  act  like  notes ; 
they  mean  and  are  twentieths  of  a sovereign. 
They  work  no  harm,  because  they  cannot  i>ay 
more  than  40  shillings  worth  of  debt,  and  there 
are  not  more  of  them  allowed  to  be  in  circulation 
than  are  sufiicient  to  do  the  work  of  small  change. 

Bi-metallism  is  a wholly  different  affair.  Its 
essence  is  this — that  a debtor  must  accept  in  pay- 
ment either  of  the  two  metals,  in  the  fixed  propor- 
tions which  the  law  assigns  to  them  towards  each 
other.  England  would  be  bi-metallic  if  a law 
were  passed  authorising  any  debt  to  be  paid  in 
shillings,  and  any  quantity  of  silver  to  be  coined 
into  shillings.  But  what  would  be  the  effect ; 
even  as  matters  now  stand  ? Everyone  would  pay 
what  he  had  nominally  bought  with  sovereigns, 
with  shillings  worth  less  than  20  to  the  pound.  He 
could  pay  with  20,  and  probably  have  procured  24 
with  his  sovereign.  He  pockets  four  shillings  at 
the  expense  of  his  creditor.  The  ultimate  result 
would  be,  that  silver  would  be  bought  abroad  with 
gold  to  be  coined  into  shillings,  which  would  give 
every  debtor  four  shillings  profit  on  a pound  of 
debt  paid.  Sovereigns  would  then  leave  England, 
and  goods  would  be  priced  in  shillings,  with  an 
addition  of  more  shillings  to  the  price.  The  settle- 
ment of  debts  with  foreign  countries  would  be 
most  embarrassing,  and  accompanied  by  much  loss 
to  many  ; but  time  fails  to  enter  upon  this  point. 

But  the  mischief  is  far  from  ending  here.  Even 
when  a nation,  as  England,  has  only  gold  for  its 
money,  the  uncertainty  and  greatness  of  possible 
loss  even  now  occasion  people  anxiety  as  to  the 
payment  of  debts.  We  all  know  the  distressing 
uneasiness  created  by  the  presumed  decrease  in 
the  value  of  gold.  Prices  were  held  to  have  risen 
for  all  articles,  and  those  whose  income  depended 
on  dividends,  whether  of  Consols  or  other  funds, 
thought  themselves  painfully  poorer.  This  is  a 
danger  bad  enough  with  one  metal  for  the  tool  of 
exchange  ; it  would  be  increased  manifold  by  the 
employment  of  two  metals,  available  at  his  option 
to  the  debtor  for  the  payment  of  his  debt.  The 
bi-metallic  shilling  might  be  rated  as  24  to  the 
sovereign  ; but  how,  if  silver  is  extracted  more 
cheaply  from  the  mines,  and  the  miners  would  be 
willing  to  give  30  shillings  for  a sovereign’s  weight 
of  gold  ? And  these  variations  might  be  very 
rapid,  and  enormous  losses  might  be  incurred  by 
creditors,  in  what  they  received  as  their  due,  both 
in  England  and  abroad.  The  misery  of  changes 
in  the  cost  of  gold  alone  would  be  bad  enough,  but 
the  changing  worths  of  two  metals,  equally 
authorised  to  pay  debts  in  fixed  proportion — who 
can  describe  the  suiferings  they  might  create  ? 
Would  not  the  adoption  of  two  standards,  as  they 
are  called,  by  the  choice  of  either  of  two  metals 
by  debtors,  be  indeed  a creation  of  danger  and 
anxiety  ? 

The  bi-metallists  are  aware  of  this  danger,  and 
of  the  ruin  it  would  bring  on  the  money — the  coin — 
of  any  country ; but  they  believe  that  they  have 
discovered  a remedy  for  the  evil.  The  relative 
value  of  the  metals  at  present  may  be  assumed,  as 
1 oz.  of  gold  being  equal  to  18  ounces  of  silver ; 
these  quantities  transferred  in  exchanges  would 
yield  equal  worth  of  metal  to  each  exchanger.  ^ It 
might  have  been  expected  that  the  bi-metallists 
would  have  taken  their  start  from  this  present 
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equality  of  1 to  18-;  but  no;  from  motives  apparently 
which  are  easily  intelligible  to  some  of  their 
number,  they  assume  the  proportion  of  1 to  15^, 
thus  giving  an  excessive,  unnatural,  unreal,  and  ! 
purely  artificial  value  to  silver.  They  then  pro-  ] 
pose  that  the  nations  shall  decree  that  gold  and 
silver  coins  in  that  proportion  shall  be  issued,  and  1 
be  each  payable  for  all  debts.  If  the  creditor  was 
allowed  the  option,  he  would  reject  the  deficient 
value  contained  in  15 J of  silver  for  his  debt  in  ! 
gold.  They  do  not  deny  that  he  would  be  : 
wronged,  but  they  think  they  have  found  the 
remedy  in  limiting  the  coinage  of  silver  so  as  to 
make  it  pass  for  what  they  please,  and  thus 
enabling  the  gold  and  silver  coins  to  be  exchanged 
upon  their  own  selected  proportion  of  value.  If 
a monopoly  of  all  the  silver  mines  could  be  created, 
it  might  be  possible  to  create  such  a system. 
Silver  might  be  made  scarce  in  comparison  with 
the  demand  for  it,  and  thus  its  value  might  be 
maintained  at  the  required  proportion  of  15^.  But 
such  a monopoly  is  a pure  delusion.  In  any  con- 
ceivable case,  many  silver-producing  nations  would 
be  left  out,  and  they  would  ruin  the  projected 
scheme.  They  would  make  silver  coins  for  all  the 
Monetary  Union  States,  forged,  but  all  of  full  silver 
weight,  introduce  them  easily  into  the  monetary 
countries,  deluge  them  with  these  coins,  with  im- 
mense profit  to  themselves.  Thus  silver  would 
become  the  sole  coinage  of  these  countries,  and 
their  gold  would  disappear.  The  law  of  all  money 
would  then  assert  itself — prices  v ould  all  rise — 
one  metal  would  form  that  money,  and  debtors, 
creditors,  and  traders  of  every  kind  would  be  de- 
livered over  to  the  extreme  uncertainties  of  the 
value  of  silver.  The  relation  of  debtor  and 
creditor  would  become  intolerable ; and  gold 
would  ultimately  be  restored  to  its  supremacy  as 
money. 

Meanwhile,  another  result  would  be  sure  to 
follow.  AU  goods  would  have  two  prices — one  in 
gold,  the  other  in  silver ; and  this  last  would  vary 
with  all  the  fluctuations  of  the  worth  of  the  metal. 
What  possible  motive  can  be  assigned  for  subject- 
ing the  nations  to  the  folly  of  selecting  such 
money  ? 

But,  on  the  other  side,  it  must  be  admitted  that 
it  is  most  important  to  retain  the  use  of  silver  for 
the  coins  of  the  world.  To  banish  silver  alto- 
gether, even  were  it  possible,  would  lead  to  a great 
enhancement  of  the  worth  of  gold,  to  a scarcity 
value,  in  comparison  with  the  work  which  it  would 
have  to  do,  and  many  inconveniences  would  arise. 
There  is  only  one  principle,  as  far  as  I know,  on 
which  the  joint  bi-metallic  use  of  silver,  in  com- 
bination with  gold,  can  be  carried  out  successfully, 
that  suggested  by  Mr.  Clarmont  Daniell,  in  his 
pamphlet,  “Gold  in  the  East,”  and  further  de- 
veloped in  the  Westminster  Review  of  January, 
1879.  He  proposes  that  gold  should  always  be 
the  standard,  and  remain  unchanged ; but  that 
silver  should  also  be  a complete  legal  coin  for  all 
debts,  but  in  such  proportion  to  gold  as  shall  be 
determined  from  time  to  time  by  a public  autho- 
rity, according  as  its  intrinsic  value,  its  metallic 
worth,  shall  suffer  fluctuations.  In  this  manner 
the  creditor  will  always  receive  in  silver  the  gold 
value  of  his  debt,  and  silver,  under  such  conditions, 
may  be  employed  without  mischief  to  perform  the 
full  work  of  currency. 


DISCUSSION. 

The  Chairman  said  they  had  had  a most  interesting 
and  instructive  paper  on  a subject  which  the  Society 
had  not  discussed  much  recently,  and  he  thought  they 
would  all  agree  that  the  Professor  deserved  their  sincere 
thanks.  For  his  own  part,  nothing  would  please  him 
better  than  to  be  able  to  sit  under  Professor  Price  in  the 
theatre  at  Oxford,  and  learn  more  thoroughly  the  prin- 
ciples which  he  had  enunciated.  The  author  had  very 
fully  treated  of  the  value  of  money  as  a tool  for  the 
purpose  of  exchange,  and  in  the  main  principles  enunci- 
ated he  entirely  agreed  with  him.  Money,  after  all, 
was  simply  a convenient  method  by  which  to  regulate 
exchanges.  It  had  a recognised  value  by  which  we 
could  regulate  exchanges  and  balance  accounts.  Trade 
was  simply  a system  of  barter  regulated  by  the  exchange 
of  money  in  order  to  effect  the  balance  at  the  end  of  the 
year.  If  that  was  the  case,  they  arrived  at  the  principles 
so  ably  stated  in  the  paper.  There  were,  however,  one 
or  two  points  on  which  he  was  not  prepared  to  go 
entirely  with  the  author.  The  case  of  a hat  and  a 
sovereign  had  been  mentioned,  but  he  must  say  he 
thought  a sovereign  had  an  intrinsic  value  greater  than 
a hat,  though  the  cost  of  producing  it  might  perhaps  be 
rather  less  of  the  two.  There  was  a great  deal  of  labour 
involved  in  the  various  processes  of  manufacture  of  the 
hat,  whilst  the  gold  was  found  in  the  ground,  though 
of  course,  it  required  a certain  amount  of  labour  to 
extract  it.  It  appeared  to  him  there  was  as  much  labour 
required  to  find  a diamond,  which  was  worth  several 
times  as  much  as  the  gold.  Then,  again,  gold  had  a 
certain  difference  in  value.  Some  years  ago  he  visited 
Australia,  and  bought  some  gold  there,  which  he  sold 
in  London  at  £4  2s.  6d.  per  ounce,  though  the  standard 
value,  as  regulated  by  the  Act  of  1844,  was  £3  17s.  104d. 
He  got  this  enhanced  price  in  consequence  of  what  was 
called  the  betterness  of  the  gold,  and  that  gold  naturally 
would  be  valued  higher  than  standard  gold ; yet  it 
was  as  easy  to  produce  as  gold  of  lower  value.  It 
therefore  appeared  to  him  that  gold  had  a value  over 
and  above  that  created  by  the  simple  production.  This, 
however,  was  a point  which  might  be  open  to  question  ; 
and  he  was  not  prepared  to  discuss  it  fully.  With  regard 
I to  bi-metallism,  it  appeared  to  him  that  if,  by  any  means, 
they  could  prevail  upon  the  G-ovemmentof  India  to  in- 
troduce a gold  standard,  instead  of  a silver  one,  the 
effect  would  be  to  very  much  improve  the  trading  rela- 
tions of  this  country.  It  would  lead  to  a considerable 
absorption  of  gold  in  India,  and  cause  the  purchasing 
power  of  gold  to  rise  here.  Silver  would  be  simply 
used  for  a token  coinage,  and  for  useful  manufac- 
tures. 

Prof.  Price  said,  with  regard  to  the  observations  of 
the  Chairman,  that  it  was  quite  true  that  the  finances  of 
India  had  been  very  disastrously  affected  by  the  fall  in 
the  value  of  silver,  because  a largo  proportion  of  the 
income  of  India  was  fixed,  a hundred  years  ago,  at  so 
many  hundred  silver  rupees;  and  instead  of  being 
worth  2s.,  they  were  now  only  worth  Is.  6d.  There- 
fore the  Government  had  to  buy  at  much  dearer  rates, 
while  its  income,  which  could  not  be  altered,  was  worth 
very  mxich  less.  He  knew  only  one  principle  on  which 
the  object  aimed  at  could  be  attained,  and  it  was  the 
one  referred  to  at  the  close  of  the  paper,  recommended 
by  Mr.  C.  Daniell.  Gold  had  a greater  intrinsic  value 
than  copper,  simply  because  a much  greater  amount  of 
the  latter  was  produced  with  a given  quantity  of 
labour. 

Mr.  Pfoundes  remarked  that  in  ancient  times,  not 
only  had  slcins  a fictitious  value,  but  a fluctuating  value, 
according  to  size  and  quality,  and,  therefore,  certain 
ancient  American  and  Eastern  tribes  adopted  the  plan  of 
cutting  a piece  out  of  the  skin,  which  became  a token. 
That  he  believed  was  the  earliest  known  instance  of  a 
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token  being  used  in  lieu  of  tbe  thing  itself.  Again,  letters 
of  credit  and  bills  of  exchange  were  by  no  means 
modem  ; they  existed  in  China  and  the  far  East  in  very 
ancient  times ; the  necessity  for  not  keeping  large 
amoimts  of  capital  locked  up  was  recognised  nearly 
twenty  centuries  ago.  He  had  seen  some  very  ancient 
bills  of  exchange  in  the  East,  which  had  passed  from 
hand  to  hand  as  money.  There  was  also  in  ancient  times 
another  standard  of  value,  viz.,  a measure  of  rice,  the 
standard  measure  being  an  average  days’  ration  for  an 
adult.  Of  course  this  somewhat  fluctuated  as  there 
was  a scarcity  or  plenty,  but  in  times  of  plenty 
it  was  stored  up  against  times  of  scarcity.  Besides 
this,  there  was  an  arbitrary  standard,  which  was 
supposed  to  represent  the  value  of  rice  in  metal, 
and  it  was  said  that  so  many  days’  rations  of 
rice  equalled  a certain  standard  of  gold,  which  was 
the  metal  par  excellence.  Within  his  own  experience,  the 
Carolus  dollar  in  China  was  worth  from  60  to  70  per 
cent,  more  than  its  actual  value  in  silver  during  a 
certain  period,  and  other  well-known  coins  had  a value 
far  above  their  intrinsic  value  as  metal.  He  might  also 
mention  that  a paper  currency  had  been  issued  on  the 
basis  of  the  rice  standard,  and  he  once  had  a large 
number  of  specimens,  which  were  now  in  the  possession 
of  the  Emperor  of  Austria,  of  this  old  paper  currency  ; 
the  different  notes  or  tickets  representing  one  day’s 
ration,  one  and  a-half  days’,  five,  or  ten  days’  rations 
of  rice,  and  these  passed  from  hand  to  hand.  It  was  a 
curious  fact,  that  when  the  English  established  a mint  in 
Hong  Kong,  they  were  obliged  to  close  it,  most  of  the 
employes  being  sent  to  Japan,  because  the  Chinese 
would  not  adopt  the  currency,  and  he  believed  most  of 
the  gold  and  silver  coins  went  to  adorn  the  jackets  of 
young  swells  in  Canton. 

Mr.  Eobert  Manuel  said  Mr.  Price  had  described  the 
object  of  the  Conference  now  sitting  in  Paris  as  an 
attempt  to  foist  silver  money  on  the  world  at  a fictitious 
value.  He  must  admit  that,  when  its  actual  value 
was  in  the  ratio  of  18  to  1 of  gold,  and  they  were  trying 
to  get  it  into  circulation  at  15^  to  1 , that  course  could 
not  be  justified ; but  was  not  the  ratio  of  15|-  to  1 a fair 
one,  taking  the  old  value  of  the  silver  ? And  they  had 
to  consider  why  silver  had  fallen  in  value.  Was  it  not, 
to  a great  extent,  due  to  the  action  of  the  G-erman 
Government,  who,  some  ten  years  ago,  finding  them- 
selves rather  flush,  thought  they  would  demonetise  their 
silver  and  adopt  a gold  standard.  They  were,  perhaps, 
wise  in  doing  so,  but  the  result  was  to  flood  the 
market  with  silver,  and  it  was  well  known  to 
those  who  dealt  in  bullion  that  the  German  Govern- 
ment had  now  in  their  coffers  silver  which  they 
they  were  waiting  to  sell  when  opportunity  offered, 
and  this  was  always  a bugbear  in  the  silver  market,  and 
kept  down  the  price.  He  would  not  urge  that  our 
Government  should  adopt  bi-metallism,  because  we  got 
on  very  well  with  gold  ; but  it  must  be  borne  in  mind 
that,  if  the  suggestion  of  a gold  currency  in  India  were 
adopted,  it  would  make  such  an  enormous  demand  on 
the  stock  of  gold — which  was  not  by  any  means  too 
large  for  the  requirements  of  western  civilisation— that 
it  would  appreciate  to  a serious  extent  the  value  of  the 
metal.  Again,  the  habits  of  the  people  of  India  were 
different  to  those  of  the  west ; there  was  a tendency 
amongst  Hindoos  to  hoard,  and  if  they  hsd  a gold 
currency,  they  would  hoard  gold  as  they  did  silver ; and 
being  smaller  in  bulk,  the  effect  wotdd  perhaps  be 
worse.  He  would  ask  whether  it  would  not  be 
better  for  the  world  in  general  if  those  nations 
which  were  willing  to  act  on  the  hi  - metallic 
principle  fixed  on  some  ratio — if  15^  was  not  fair,  say 
16  or  16|^  to  1,  or  something  approaching  the  actual 
ratio,  and  by  that  means  re-introduce  silver  into  the 
currency,  which  would  then  force  up  silver  to  something 
like  its  old  value.  We  should  have  our  one  gold  standard, 
and  in  India  there  would  be  a silver  standard,  but  the 


Government  would  save  the  loss  on  the  exchange,  which 
now  amounted  to  about  three  millions  a year. 

Mr.  Wm.  Botly  said  the  last  speaker  had  stated  the 
principles  on  which  he  should  have  addi-essed  tlie  meet- 
ing, and  he  would  merely  add  that,  having  listi>ned  to 
Colonel  Smith’s  paper  on  bi-metallism,  he  was  rather  in- 
clined to  the  opinion  that  if  silver  were  made  151  to  1 of 
gold,  it  might  be  a great  advantage  to  this  country.  If 
the  legal  tender  of  silver  were  raised  from  £2  to  £5,  it 
would  be  a great  convenience,  and  would  remove  the 
prejudice  which  was  now  felt  against  it.  With  regard 
to  India,  he  feared  it  would  be  almost  impossible  to 
adopt  a gold  standard  with  advantage ; but  the  rupec 
might  be  made  of  varying  weight.  It  would  bo  im- 
possible, in  a country  like  India,  to  do  better  than  raise 
silver  in  value. 

Mr.  Hedley  Millyard  said  the  Professor  stated  that 
gold  purchased  by  reason  of  its  cost  of  production,  but 
if  that  were  so,  gold  must  be  taken  as  a marketable 
commodity  in  exactly  the  same  way  as  any  other,  and 
you  might  substitute  for  gold  in  that  proposition  a 
bale  of  cotton  piece  goods.  Then  it  amounted  to  this, 
that  a bale  of  cotton  bought  by  vircue  of  its  cost  of 
production  ; but  it  had  been  proved  as  clearly  as  the 
pons  asinorum,  that  its  sale  was  simply  regulated  by  the 
demand  for  it.  The  question  of  the  purchasing  power 
of  gold  cropped  up  again  when  the  great  point  was 
discussed  whether  gold  had  of  late  years  become  clieaper , 
or  dearer.  It  would  seem  that  the  only  data  they  had  for 
determining  the  purchasing  power  of  gold,  was  its 
primeval  distribution,  which  it  was  impossible  to  deal 
with  other  than  deductively.  They  had  no  data  by 
which  they  could  treat  the  question  inductively  as  to 
whether  gold  had  been  dearer  or  was  now  cheaper. 
Whether  the  gold  discoveries  of  late  years  had  tended 
to  neutralise  any  deficiency  which  mig"ht  have 
come  about  in  the  currencies  of  the  world  in  conse- 
quence of  wear  and  tear,  was  a question  for  economists 
to  determine  deductively.  The  Professor  had  laughed 
at  the  alarm  which  was  felt  in  mercantile  circles,  at 
the  question  of  whether  our  imports  exceeded  our  ex- 
ports, but  he  did  not  think  the  question  was  quite  to  be 
settled  in  that  way.  Some  years  ago  there  was  an 
instance  when  the  Bank  of  England  was  simply 
saved  by  borrowing  two  millions  of  gold  from  the 
Bank  of  France,  and  that  clearly  showed  that  there 
were  some  specific  phenomena  by  which  they  could 
gauge  this  question.  It  showed  that  an  efflux  of. 
bullion  might  go  on  unperceived,  and  only  be  made 
known  in  the  event  of  a commercial  crisis.  In  that 
case  clearly  we  were  not  aware  of  the  position  of  the 
Bank  of  England,  and  it  was  very  problematical  whethei 
the  proposition  were  true  if  we  took  departments  oi. 
mercantile  statistics.  Take  the  carpet  trade,  and  the 
position  of  that  trade  with  America.  It  could  not  be 
said  that  the  fact  that  our  imports  exceeded  our  export: 
was  beneficial  to  this  country,  inasmuch  as,  for  pro 
tective  purposes,  our  goods  were  practically  shut  ou 
from  America  altogether. 

Mr.  M.  S.  S.  Dipnall thought  the  imperishability  of  gole 
had  been  rather  overlooked  in  consieiering  its  value.  I 
you  took  hats,  umbrellas,  or  shoes,  and  locked  them  up  iij 
a closet  for  a hundred  years,  they  would  be  absolutely 
worthless,  probably  they  would  be  nothing  but  dust, 
whereas  a sovereign  would  be  as  good  as  the  day  it  wa 
coined.  The  subject  of  bi-metallism  was  not  onewhicl 
he  had  much  studied,  but  it  struck  him  that,  comparinr 
sovereigns  with  shillings,  there  would  be  a vast  dea, 
more  wear  and  tear  in  the  latter  representing  the  sam  | 
value,  and  therefore  there  must  be  some  disparity  bet  weeij 
the  value  of  the  two  metals  for  purposes  of  coinage  fron 
that  point  of  view  alone.  With  regard  to  India,  ther 
could  be  no  doubt  that  many  men  there  had  to  suffer  fol 
the  depreciation  in  silver,  owing  to  the  accident  thaj 
their  contracts  were  made  in  that  metal ; it  was  a thin,!| 
they  all  deplored,  but  he  did  not  see  how  it  was  to  b 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  May  6,  1881. 


533 


remedied.  With  regard  to  the  Chairman’s  remarks 
about  Australian  gold  being  worth  £4  2s.  Gd.  an  ounce, 
that  was  on  account  of  its  greater  purity  ; the  standard 
gold  was  worth  £3  17s.  10 id.,  and  if  gold  were  found 
of  greater  purity,  clearly  the  owner  was  entitled  to  the 
advantage.  He  did  not  readily  sec  how  two  distinct 
currencies  could  exist  in  any  fixed  ratio  to  each  other, 
for  any  length  of  time  together. 

Mr.  Paterson  remarked  that  Professor  Price  seemed 
to  think  that  by  having  a gold  standard  they  were  lud 
exposed  to  the  inconvenience  of  fluctuation  in  the  value 
of  debts  ; but  suppose  the  commercial  value  (d  gold 
were  greatly  changed  by  some  discovery  which  should 
facilitate  its  production  on  the  one  hand,  or,  on  the 
other,  should  make  it  more  valuable,  the  valm*  of  debts 
measured  in  gold  would  then  change  accordingly.  If 
they  used  wheat,  or  cotton,  or  anything  else  as  the 
standard,  they  would  bo  always  exposed  to  the  same 
difficulty.  Gold  happened  to  be  a little  more  staple, 
perhaps,  but  he  believed  the  use  of  it  as  a standard  con- 
cealed its  fluctuations,  and  that  there  was  little  more 
advantage  than  that  in  it.  It  was  said  that  silver  coins 
were  mere  tokens,  but  ho  thought  it  would  bo  almost 
impossible,  even  for  a powerful  Government,  to  substi- 
tute any  cheaper  metal.  The  silver  shilling  might  not 
represent  precisely  the  value  it  was  supposed  to  repre- 
sent, but  it  approached  very  closely  to  such  representation . 
With  regard  to  the  question  of  exports  and  imports,  he 
differed  somewhat  from  the  Professor,  when  he  said  we 
were  not  to  be  alarmed  because  our  imports  were  in 
excess,  because  it  showed  wo  were  getting  richer.  The 
question  was,  what  was  meant  by  getting  richer? 
It  was  said  we  were  now  receiving  the  interest 
on  capital  which  was  invested  in  New  Zealand, 
America,  and  other  places.  But  what  was  the  process 
by  which  this  capital  was  invested  there  ? Was  it  not 
by  the  exports  greatly  exceeding  the  imports  for  a 
considerable  time  ? We  sent  out  steam-engines  and  a 
great  many  other  things,  as  investments,  from  which 
we  were  now  receiving  the  interest,  and  that  was  the 
process  by  which  we  got  rich.  But  now,  ■when  we 
were  receiving  more  imports,  the  question  was  what 
kind  of  imports  they  were,  whether  we  were  getting 
richer  or  poorer,  and  whether  or  not  we  w^ere  spending 
the  capital  which  was  invested  abroad.  Suppose  that  this 
country  invested  very  large  sums  in  American  securities 
during  the  American  war  ; most  of  it  was  sent  out  in 
the  foi’m  of  merchandise  ; and  were  they  not,  at  that 
time,  getting  richer?  Then,  dtiring  the  time  of  bad 
harvests,  if  we  received  a very  large  proportion  of  our 
wheat  from  America,  and  consumed  it,  it  seemed  to 
him,  that  at  the  end  we  might  have  eaten  up,  in  the  shape 
of  wheat,  what  we  had  invested  in  former  times,  when 
goods  were  sent  to  America ; and  that  seemed  to  him  a 
process  of  getting  poorer,  and  not  richer.  At  any  rate, 
this  was  the  defence  of  those  who  thought  that  an  excess 
of  imports  was  not  a healthy  state  of  things. 

The  Chairman  having  proposed  a vote  of  thanks  to 
Professor  Price,  which  was  carried  unanimously. 

Professor  Price,  in  reply,  said  he  quite  agreed 
wath  those  gentlemen  who  desired  that  both  silver 
and  gold  shoidd  be  used.  The  supply  of  gold 
was  too  small  for  all  the  purposes  of  currency,  and 
without  the  aid  of  silver  it  would  acquire  an  artificial 
and  improper  value.  All  he  meant  to  say  was  that  he 
did  not  know  of  any  other  way  in  which  the  two  metals 
.could  be  worked  together  than  that  of  one  being  taken  as 
the  standard,  and  that  the  other  be  adapted  to  it,  in 
proportion  to  its  cost  of  production.  Mr.  Daniell’s  idea 
|Was  that  a very  small  stock  of  gold  should  be  used  in 
(India^  and  that  a large  quantity  of  silver  should  be  used 
|asbefo«x;%  but  that  the  payment  of  debts  in  silver  should  bo 
jiidjufited  according  to  the  proportion,  which  silver  bore  to 
|gold.  With  regard  to  token  coinage,  in  Austria  and  else- 
jwhere,  there  were  shilling  and  even  fourpenny  notes,  and 
:hey  answered  perfectly  well,  except  timt  they  got  dirty 


' and  torn,  and  were  hard  to  distingui.dj.  A hanl  t-  k*  n 
j like  silver  had  a great  advantage  from  it-  dunibility. 

I He  could  not  an,'-w<  r Mr.  ilillyard’s  qucf^tioris  with--ut 
; going  into  the  wide  subject  of  banking,  which  was  *•  » 
j largo  a one  to  enter  upon  then.  One  of  th‘-  re,;-  -n-s 
why  a large  supply  of  <-..in  w.-is  nut  wante-d  in  iingi a;.  1 
was  that  our  m;u;hinery  uf  j>ayin<  nt  by  mean 
cheques,  and  tin;  (floaring-huus^;  sy^b  m,  wa'<  - - p-rf-  -t  ; 
but  all  this  wa-  arranged  on  tlie  basis  of  a guM  sian  l :.»-d. 
AV^ith  regard  to  fxj;ort«  and  imj-  irts,  uf  «•<  otm-  they  might 
have  various  iriutivo',,  Imt  thos^;  w}i->  mad<^*  inve.stifp-nt- 
alm)ad  wen;  not  the  js-ople  who  talk'd  al;  ig  ev,...rt- 
and  imp')rts,  it  wa^  alwavs  the  trad>  rf,  and  as  a rn  r 
of  trade,  the  advantage  was  in  the-  irnp->rTs.  le  l.t,. 
might  be  j>aid  this  year  or  ne-xt,  '>r  in  ten  vear  tirre-, 
but  the  exchange  was  always  of  ge«;ds.  jf  l.ngiand 
made  foreign  loans,  it  was  alwavs  in  t/o-  ; she  l id  n . 
superabundance  (if  gold  tu  -‘'-nd  abru.»d.  If  sh' 
spare  goods,  it  might  Is;  a gee  ; inv  tm'-!;»  t<i  a :r.  tl;  if 
extra  store  g(jt  by  saving  and  jm:  1 ierive  • in  • *;  o 
abroad  as  exports,  witli  tlie  iTiN-nfiun  d tb=  i\ 
not  coming  hack,  but  tliat  wa  nut  the  lacg  ; .g  f 
mercantih;  world  to  which  he  was  .dlu'l  -.(j-.  I-  • 
might  be  like  American  whi-at,  whi'-i 
place  of  a great  destruction  of  wealth  1 
■was  no  doubt  wo  had  liad  very  di  f-  tivc  harv 
the  alternative  was  either  to  buy  eoni  abro,..  or  rve. 
Of  course  he  did  not  mean  hi  siv  that  th-  1-uTing 
Afucricau  corn  under  such  circuiu.stiinc* wa-i  a siA»  -f 
prosperity,  but  it  was  an  excellent  jiurcha  - i-ev  rth' - 
less,  and  the  importation  w.-c;  a sucre-'  of  waltl:. 
because  it  kept  the  nation  alive,  d'hc  lo  vn.  not  in 
the  importation,  but  with  the  lo-s  of  the  h t.  I'.nf 
that  was  not  the  question  with  which  he  was  de  -bbiLr. 
The  principle  always  remained  the  same  : trade  v...‘  c't 
exchange  of  goods  and  nothing  else  whatever. 
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GENERAL  NOTES. 


The  Commerce  of  London.— Sir  John  Lubbock  ha- 
communicated  to  the  jiapers  the  following  account  -.f  the 
operations  of  the  London  Bankers’  Cleariug-hou.se  fur  iIk 
year  ended  April  30  : — 

“ 15,  Lombard -street.  ^Liv  2. 

“ Sir,— I beg  to  forward  you  the  subjoined  .-tatisti.  . 
showing  the  working  of  the  Bankers’  Clearing-house  f<*r 
the  year  ended  on  the  30th  of  April,  1881,  which  is  tin  Utb 
during  which  these  statistics  have  been  collected.  The  tot;  ’ 
amounts  for  the  1 4 years  have  been — 


Total  for 
the  1 

Year. 

On  Fourtlis 
of  the 
Month. 

1 On  Sto<-k 
ExchaTii.:' 
1 A.'vount 

1 Days. 

On  C'  ln'^ib 
!v*ttling 
Ibys. 

18G7-18(>8  

£ 

.3,257,411.000 

£ 

147.11.3,000 

1 

' 144.T4.t.OO(* 

1. '42. 29.4. O'* : 

18G8-18<)y  

;i,.5,34,0.39.(.HX): 

l(51.s<Jl.<KIO 

i 5.'>o.(522.(X)i 

1 42.27".' «. 

1SG9-1870  

3,720,(52;i,fK)(V 

K>s„52.3,0(  K1 

.591.7tl3,uuo 

14S.s:..uk- 

1870-1871  .. 

4,01.S,4(54,(X)0 

18(5,51 7. (XX5 

0:5.5.94(;."<« 

1(59.141.-  u 

187 1-1 87-2  ... 

5,3.59.722.(X10 

229,(529.000  i 

942.4K5.iXX, 

•2;V5.v4(.'X;. 

1872-187.1  

6,U03,335,0(K» 

2(5,5,!X5.5.(KiO 

l,o;52,4  7 4.(«'<> 

243..V;i.uc(> 

187.'5-1874  

5,993..-)S(5.000 

272,M1.(XX> 

97o.9K5.OOi' 

2<  >o.o7-J.(  • « ' 

1871-1.S75  

(>,013,299.000 

2">.5.9V>.O00 

1.(>7(5..5s.5.0<  . 

2,u>_;v5S..vv> 

1.S75-1876  

5,407,24;5.(XK) 

2-10„so7.O(X)  , 

!K52..595.(X» 

242.2K5.' >> 

187(5-1877  

4,873, OOO.OCKf, 

231,(530.000  , 

71S.79:5.(«0  ’ 

22.4.7.v',.i  • • > 

1877-1878  j 

5,(M5G,5.-3.3.00I) 

221.1!»('.0(X>  ' 

745.(5a5.mXl 

2;o.;i'v5.(ia) 

1878-1879  

4, .885,091. 000 

212.241,(fO0  1 

Sll.o72.iXX> 

221. -2i5  4.000 

1879-1880  

5, 2(5,5, 97(5, <KX) 

31,s.47r.i5>0  ; 

;x;.5.5;5;4.tXKi 

2.13.14:5.1  Ml 

1880-1881  

5,!K)9.989,000 

1 

24O.822.000 

1.2o.5.197.o<»0 

2(V'..579.0  • 1 

The  total  amount  of  bills,  checpie.s,  \(\,  jiaid  at  the  Chai- 
iHg-houso  during  the  year  ended  A]»ril  30.  1881,  showman 
increase  of  £644,013,000  as  contrasted  with  1880.  Tlu  ]>ay- 
ments  on  Stock  Exchange  account  days  form  a >-uin  <>f 
£1,205  197,000,  being  an  increase  of  £239,664,000  as  com- 
pared with  1880.  The  payments  on  C'onsols  account  days 
for  the  same  pericKl  have  amounted  to  £265,579,000,  gixdug 
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an  increase  of  £32,436,000,  as  against  1880.  The  amounts 
passing  through  on  the  4ths  of  the  month,  for  1 881 , have 
amounted  to  £240,822,000,  showing  an  increase  of 
£22,345,000,  as  compared  with  1880.  At  the  same  time  I 
may  observe  that  four  Consols  settliug  days  fell  on  4ths  of 
-the  month,  while  there  only  happened  one  last  year.  This 
would  account  for  a considerable  portion  of  the  increase. 
Messrs.  Derbyshire  and  Pocock,  the  inspectors  of  the  Clear- 
ing-house, have  been  good  enough  to  prepare  for  me  the 
above  figures,  which  will,  I think,  he  interesting  to  many  of 
your  readers. — I am,  sir,  your  obedient  servant, 

‘‘John  Lubbock,  Hon.  Sec.  London  Bankers.” 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o’clock : — 

May  1 1 . — “ The  Manufacture  of  Glass  for  Decorative 
Purposes.”  By  H.  J.  Powell  (Whitefriars  Glass 
Works). 

Mat  18. — “ The  Electrical  Eailway,  and  the  Trans- 
mission of  Power  by  Electricity.”  By  Alexander 
Siemens.  Dr.  Siemens,  F.E.S.,  will  preside. 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock: — 

May  10. — “ Trade  Relations  between  Great  Britain 
and  her  Dependencies.”  By  William  Westoarth. 
Eieut. -Colonel  Sir  Robeet  R.  Toeeens,  K C.M.G., 
will  preside. 

Applied  Chemistry  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock : — 

May  12. — “ Recent  Progress  in  the  Manufacture  and 
Apphcations  of  Steel.”  By  Prof.  A.  K.  Huntington. 

May  26. — “Telegraphic  Photography.”  By  Shel- 
1FOED  Bidwell,  Prof.  W.  G.  Adams,  E.R.S.,  will 
preside. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock : — 

Mat  13. — “Burmah.”  By  General  Sir  Aethue 
Phayeb,  G.C.M.G.,  K.C.S.I.,  C.B.  Sir  Rutheefoed 
Alcock,  K.C.B.,  will  preside. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantor  Lecthres. 

Monday  evenings,  at  eight  o’clock : — 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
making,” by  Alan  S.  Cole.  Four  Lectures. 

Syllabus  of  the  Course. 

Lecture  IV. — May  9. 

JResume  as  to  styles  of  design  in  hand-made  lace. 
Traditional  patterns.  Sketch  of  the  development  of 
inventions  for  knitting  and  weaving  threads  to  imitate 
lace.  Differences  between  machine  and  hand-made 
laces.  Modem  hand-made  laces  at  Burano,  Bruges, 
Honiton,  &c. 

This  course  will  be  illustrated  by  specimens  of  lace. 
Diagrams  and  photographs  enlarged  will  be  shown  by 
means  of  the  lantern  and  oxyhydrogen  light. 


MEETINGS  FOR  THE  ENSUING  WEEK. 
Monday,  May  9th.. .SOCIETY  OF  ARTS,  John -street, 
Adelphi,  W.C.jS  p.m.  (Cantor  Lecture.)  Mr.  Alan  S. 
Cole,  “ The  Art  of  Lace-making.”  (Lecture  IV.) 

Royal  Institution,  Albemarle-street,  W.,  5 p.m.  General 
Monthly  Meeting. 

Royal  Geographical,  "University  of  London,  Burlington- 
gardens,  W.,  ^ p.m.  Mr.  Edward  Whymper,  “A 
Journey  amongst  the  Great  Andes  of  the  Equator.” 


British  Architects,  9,  Conduit-street,  "W.,  8 p.m.  Annual 
General  Meeting. 

Tuesday,  May  10th. ..SOCIETY  OF  ARTS,  John  - street, 
Adelphi,  W.C.^  8 p.m.  (Foreign  and  Colonial  Section.) 

Mr.  William  Westgarth,  “ Trade  Relations  between 
Great  Britain  and  her  Dependencies.” 

Royal  Institution,  Albemarle-street,  W.,  .8pm.  Prof,  a 
Dewar,  “ The  Non-Metallic  Elements.”  (Lecture  III.)  '! 
Medical  and  Chirurgical,  53,  Bemers-street,  Oxford- 
street,  W.,  8g  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Mr.  John  1.  Thornycroft,  “Torpedo  ‘ 
Boats  and  Light  Yachts  for  High-Speed  Steam  Naviga- 
tion.” 

Photographic,  5a,  Pall-mall  East,  S.W.,  8 p.m. 
Anthropological  Institute,  4,  St.  IVIartin’s-place.  W.C., 

8 p.m.  1.  Prof.  G.  Dancer  Thane,  “ Some  Naga  Skulls.”  ' 
2.  Lieut.-Col.  R.  G.  Woodthorpe,  “ The  Wild  Tribes  of  i 
the  Naga  Hills.” 

Royal  Colonial,  Grosvenor  Gallery  Library,  136,  New 
Bond-street,  W.,  8 p.m.  Sir  Charles  Nicholson,  “ The 
Pi’inciple  which  ought  to  regulate  the  determination  of 
the  Political  and  Municipal  Boundaries  and  Divisions  i 
of  the  Colonies.”  ' 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  May  11th... SOCIETY  OF  ARTS,  John-street,  i. 

Adelphi,  W.C.,  8 p.m.  Mr.  H.  J.  Powell,  “ The  Manu-  |i 
facture  of  Glass  for  Decorative  Purposes.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Mr.  J.ames 
W.  Davis,  “ Notes  on  the  Fish-remains  of  the  Bone- 
bed  at  Aust,  near  Bristol,  with  the  Description  of  some 
new  Genera  and  Species.”  2.  Rev.  P.  B.  Brodie, 
“Certain  Quartzite  and  Sandstone Fossiliferous  Pebbles 
in  the  Drift  in  Warwickshire,  and  their  probable 
identity  with  the  true  Lower-Silurian  Pebbles,  with 
similar  Fossils,  in  the  Trias  at  Budleigh  Salterton, 
Devonshire.”  3.  IMr.  Francis  D.  Longe,  “Some  Speci- 
mens of  Diastopora  and  Stomatopora,  Ixora.  the  Wenlock 
Limestone.”  4.  Prof.  W.  J.  SoUas,  “ A New  Species 
of  Plesiosaurus  [P.  Conyheari}  from  the  Lower  Lias  of 
Charmouth.” 

Microscopical,  King’s  College,  W.C.,  8 p.m.  _ j 

Royal  Literary  Fund,  10,  John-street,  Adelphi,  W.C.,  | 

3 p.m.  J 

Ascham,  18,  Baker-street,  W.  Prof.  Henry  Morley,  ; 
“ The  Place  of  English  in  a Liberal  Education.”  \ 

Thursday,  May  12th  ...  SOCIETY  OF  ARTS,  John-street,  ; 

Adelphi,  W.C.,  8 p.m.  (Applied  Chemistry  and  Physics  > 
Section. ) Profes-sor  A.  K.  Huntington,  “ Recent  Pro- 
gress in  the  Manufacture  and  Apphcations  of  Steel.” 
Royal,  Burlington-house,  W.,  4.^  p.m. 

Antiquaries,  Burlington-house,  W.,  8g  p.m.  , 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit-  | 
street,  W.,  8 p.m.  Dr.  Phene,  “ Art  Exhibitions.” 

Royal  Institution,  Albermarle-street,  W.,  3 p.m.  Prof.  ’ 
Tyndall.  “ Paramagnetism  and  Diamagnetism.”  (Lec- 
ture III.)  _ I 

Inventors’  Institute,  4,  St.  Martin’ s-place,  W.C.,8  p.m. 
Royal  Society  Club,  Willis’s-rooms,  St.  James’s,  S.W., 

6 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m.  1.  Mr. 

W.  R.  W".  Roberts,  “Note  on  the  Co-ordinates  of  a ' 
Tangent  Line  to  the  Curve  of  Intersection  of  Two  ; 
Quadrics.”  2.  Mr.  E.  Carpmael,  “ Some  Solutions  of 
the  15  School-girl  Problem.”  3.  J,L-.  C.  W.  Merrifield, 
“Note  on  Ptolemy’s  Theorem.”  4.  Mr.  C.  Hudson, 

“ Algebraical  Notes.”  5.  Rev.  T.  R.  Terry,  “ The 
Summation  of  Certain  Hyqjergeometric  Series.” 

Friday,  May  13th... SOCIETY  OF  ARTS,  John-street,  Adelphi, 
W.C.,  8 p.m.  (Indian  Section.)  General  Sir  Arthur 
Phayre,  “Burmah.” 

Royal  United  Service  Institution,  WhitehaU-yard,  p.m. 
Captain  J.  R.  Colomb,  “ Naval  InteUigence,  and  the 
Protection  of  Commerce  in  War.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  Weekly 
Meeting.  9 p.m.  Mr.  F.  Galton,  “ Mental  Images  and  ) 
Vision.” 

Astronomical,  Burlington-house,  W.,  8 p.m. 

Folk-Lore,  22,  Albemarle-street,  W.,  8 p.m.  Mr.  H.  B. 

Wheatley,  “ The  Superstitions  of  Pepys  and  his  Times  ” 
Clinical,  53,  Berners-street,  W.,  8^  p.m. 

New  Shakspeare,  UniversityCollege,  W.C.,  8p.m.  1.  Rev. 

J.  Kirkman,  “The  Suicides  in  Shakspeare’s  Plays.” 

2.  Mr.  F.  J.  FumivaU,  “ The  Cruxes  in  Shakspeare’s 
early  Comedies.” 

National  Health  Society,  23,  Hertford-street,  W.,  4 p.m. 
(Drawing-room  Lectures.)  Mr.  H.  Power,  “ Care  and 
Education  of  the  Eye.” 

Saturday,  May  14th... Physical,  Science  Schools,  South  Kensing- 
ton, S.W.,  3 p.m.  Prof.  H.  A.  Rowland  and  Mr.  E.  H. 
Nichols,  “ Electric  Absorption  in  Crystals.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.  W.,  3|  p.m. 
Geologists’  Association,  University  College,  W.C.  Excur- 
sion to  Croydon. 

Royal  Histitution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Henry  Morley,  “ Scotland’s  Part  in  English  Literature.^  ’ 
(Lecture  III.) 
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AV,  eonvmunications  for  the  Society  should  he  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.O, 


NOTICES. 


CONVERSAZIOBTE. 

The  Society’s  Conversazione  is  fixed  to  take  place 
at  the  South  Kensington  Museum  (by  permission 
of  the  Lords  of  the  Committee  of  Council  on 
Education),  on  Thursday,  June  2nd.  The  cards  of 
invitation  will  be  issued  shortly. 


CANTOR  LECTURES. 

The  fourth  and  concluding  lecture  of  the  fourth 
Course,  on  “The  Art  of  Lace-making,”  was 
delivered  by  Alan  S.  Cole,  on  Monday,  9th  inst. 
The  lecturer  gave  a resume  of  his  subject,  and 
pointed  out  the  variety  of  styles  of  design  in  hand- 
made lace.  He  then  described  the  development  of 
inventions  for  knitting  and  weaving  threads  to 
imitate  lace,  and  showed  the  distinctive  differences 
between  machine  and  hand-made  lace,  by  means 
of  the  enlarged  photographs  shown  on  the  screen. 
He  concluded  with  a notice  of  the  modem  hand- 
made laces  of  Burano,  Bruges,  Honiton,  &c. 

Some  fine  specimens  of  lace,  kindly  lent  by  Mrs. 
Alfred  Morrison,  Messrs.  Hayward,  and  Messrs. 
Howell  and  James,  were  exhibited  on  the  table. 

A vote  of  thanks  to  Mr.  Cole,  for  his  interesting 
course  of  lectures,  was  proposed,  and  carried 
unanimously. 


ART  FURNITURE  EXHIBITION. 

The  preparations  for  the  Exhibition  of  Works  of 
Art  applied  to  Furniture  at  the  Royal  Albert  Hall 
are  now  nearly  completed.  The  Exhibition  ^vi^ 
be  opened  on  Monday,  May  16th,  at  the  same 
time  as  the  General  Art  Exhibition  at  the  Albert 
Hall. 


PLANT  LABELS. 

In  response  to  the  offer  of  a medal  and  prize  of 
£5,  for  the  best  labels  for  plants,  labels  have  been 
received  from  120  competitors. 


PRACTICAL  EXAMINATION  IN  VOCAL  OR  INSTRU- 
MENTAL MUSIC. 

The  next  Examination  in  London  will  be  held 
by  Dr.  Hullah,  the  Society’s  Examiner,  at  the 
House  of  the  Society  of  Arts,  18,  John-street, 
Adelphi,  W.C.,  during  the  week  commencing  on 
the  4th  July,  1881. 

II0NOUR.S. 

The  Examination  in  Honours  will  consist  of 
three  sections,  viz.,  a paper  to  be  worked,  an 
examination  similar  in  form  to  the  practical 
examination  for  a First  and  Second-class,  and  a 
viva-voce  examination. 

First  and  Second-cl-VSS. 

Vocal. 

Candidates  for  a First  or  Second-class  Certificate 
in  Vocal  Music  will  be  required — 

[1.]  To  sing  a solo,  or  to  take  part  with  another 
candidate  in  a duet,  already  studied. 

[2.]  A key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds  or 
intervals,  or  successions  of  sounds  or  intervals, 
played  or  sung  by  the  Examiner. 

[3.]  To  sing  or  sol-fa  at  sight  passages  selected 
generally  from  classical  music. 

Instrumental. 

Candidates  for  a First  or  Second-class  Certificate 
in  Instrumental  Music  will  be  required — 

[1.]  To  play  a short  piece,  or  a portion  of  a 
larger  work,  already  studied. 

[2.]  A key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds  or 
intervals,  played  by  the  Examiner. 

[3.]  To  play  a piece  or  portion  of  a piece  at 
sight. 

The  fee  is  10s.  for  the  Honours  (including  both 
vocal  and  instrumental  Examination),  and  5s.  for- 
the  First  or  Second-class  (vocal  or  instrumental)) 
Examination.  If  vocal  as  well  as  instrumental 
music,  or  tw'o  separate  instruments,  be  taken  by 
the  same  candidate  for  the  First  or  Second-class 
Certificate,  a fee  of  7s.  6d.  must  be  paid. 

The  examination  of  each  candidate  will  be 
private  ; no  one  but  the  Examiner  and  the  accom- 
panyist  being  present,  unless  it  be  a member  of 
of  the  Society  of  Arts’  Committee. 

No  list  of  Candidates  w’ill  be  published. 

Full  particulars  can  be  obtained  on  application 
I to  the  Secretary. 
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PROCEEDINGS  OF  THE  SOCIETY. 


FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  May  10th,  1881 ; James  A.  Youl, 
in  the  chair. 

The  paper  read  was — 

TRADE  RELATIONS  OF  THE  COLONIES 
AND  THE  MOTHER  COUNTRY. 

By  William  Westganh. 

Intkoductoey  Remarks. 

In  presenting  adequately  to  my  audience  the 
great  subject  I have  ventured  to  take  in  hand,  it 
will  be  necessary  to  begin  with  a few  introductory 
and  explanatory  remarks  upon  the  colonial  or 
external  parts  of  our  Empire.  The  importance  of 
that  part  of  the  British  Dominions  cannot  be 
better  illustrated  than  by  the  fact  that  it  com- 
prises forty  distinct  societies  and  governments, 
whose  united  public  yearly  revenues  are  over  90 
millions  sterling,  with  a total  yearly  trade  of  320 
millions ; that  it  covers  an  area  of  nearly  nine 
millions  of  square  miles,  or  about  one- seventh  of 
the  whole  land  surface  of  our  globe,  with  a popu- 
lation of  254  millions,  or  no  less  than  between  one- 
fifth  and  one-sixth  of  that  of  the  whole  world. 

But  first  let  me  make  here  a passing  comparison 
with  the  illustrious  mother  of  the  family,  who, 
indeed,  cannot  fail  to  be  illustrious,  even  if  she 
were  nothing  more  than  the  mother  of  so  great 
and  varied  a household.  But  she  has,  besides,  her 
own  attainments  to  stand  upon.  Within  an  area 
only  l-75th  of  that  of  her  family,  and  a popula- 
tion of  between  a seventh  and  an  eighth,  she  now 
creates,  within  that  comparatively  small  space  of 
about  120,000  square  miles,  a yearly  public  revenue 
of  more  than  eighty-four  millions ; and  with  633 
millions  of  yearly  trading,  has  nearly  twice  the 
amount  of  the  united  total  trading  of  all  her  vast 
family. 

This  colonial  family  is  most  variously — indeed, 
picturesquely — constituted,  embracing,  as  it  does, 
very  large  proportions  of  other  races  than  our 
own,  a great  variety  of  climate  and  production, 
and  no  small  diversity  in  social  and  political 
aspects.  I distinguish  three  leading  classes  of  our 
outside  possessions  : — 1st,  Colonies  proper,  consist- 
ing substantially  of  societies  of  our  own  race. 
These  are,  respectively,  the  North  American  group, 
now  all,  with  only  the  one  exception  of  New- 
foundland, comprised  in  the  Canadian  Dominion  ; 
the  Australasian  group,  and  the  Cape  Colony.  All 
these  enjoy  a reflex  of  our  own  system  of  constitu- 
tional self-government,  subject,  of  course,  to 
imperial  supremacy.  2nd,  Dependencies  of  sub- 
stantially foreign  races,  which,  as  the  rule,  are 
not  constitutionally  governed,  that  is  to  say,  by 
popular  representation,  but  by  a system  of  Crown 
nomination,  and,  therefore,  distinguished  as  Crown 
Colonies.  Of  these,  our  great  leading  figure  is 
India ; and  we  have,  besides,  Ceylon,  the  Straits 
Settlements,  Mauritius,  Natal,  the  West  Indies 


generally,  Guiana,  Honduras,  Sierra  Leone,  Gold 
Coast,  and  some  others.  3rd,  Military  Colonies, 
as  Gibraltar,  Malta,  Cyprus,  Bermuda,  Ascension, 
St.  Helena,  &c.  I might  have  found  yet  a fourth 
class  in  convict  colonies,  such  as  Bermuda  still 
continues  ; but  as  that  is  now  an  expiring  system, 

I have  included  its  remnants  in  the  military  class. 
Within  only  the  last  forty  years,  however,  the 
convict  system  has  included,  besides  Bermuda, 
New  South  Wales  (with  its  offshoot,  Norfolk 
Island),  Tasmania,  and  West  Australia. 

No  clear  line,  however,  separates  these  three 
classes  from  each  other.  There  is  partial  repre- 
sentative privilege  in  some  of  the  Crown  Colonies. 
It  might  be  puzzling  in  which  class  properly  to 
put  little  St.  Helena,  although  I have  given  her  to 
the  military.  Then,  again,  there  are  great  and  at 
times  disturbing  foreign  social  elements,  in  our 
free  or  constitutional  colonies.  The  aboriginal 
native  element  in  Canada  is  of  no  political  import, 
but  there  is  a large  although  happily  a loyal 
French  element.  In  Australia  again,  the  abori- 
gines have  never  raised  a political  question,  but 
the  case  has  been  very  different  in  New  Zealand  ; 
and  lastly,  in  our  Cape  dominions  we  have  had,  and 
still  have,  most  embarrassing  relations  with  both 
the  Dutch  and  the  aboriginal  elements. 

Mode  of  Treating  the  Subject. 

Our  view  of  the  trade  relations  of  our  colonies 
to  the  mother  country  would  be  quite  incomplete 
if  we  omitted  allusions  to  these  political  circum- 
stances, connected  as  they  are  too  with  that 
important  but  interminable  tariff  question,  which 
springs  up  everywhere  over  the  colonial  ground, 
and  which  claims  our  attention  equally  with  the 
trading  which  it  affects  or  regulates.  I propose, 
therefore,  to  present  my  subject  in  the  following 
order : — 

First,  we  shall  look  at  the  progress  and  present 
attainments  of  the  trading  between  the  mother 
country  and  the  colonies,  with  a comparative  glance 
at  the  foreign  trading. 

Second,  we  shall  examine  some  of  the  chief 
features  and  chief  items  of  all  that  trading. 

Third,  we  shall  consider  the  trade  relations,  in 
regard,  mainly,  to  the  relations,  complexities,  and 
difi&culties  of  the  tariff  question. 

Fourth,  and  lastly,  we  shall  make  some  general 
reflections  on  the  whole  case. 

I am  aware  that  this  Society  excludes  political 
controversy  from  its  proceedings ; and  most  pro- 
perly so,  seeing  that  the  great  political  parties  of 
the  country'-  may  equally  meet  within  the  Society’s 
walls,  to  promote  its  many  national  and  general 
objects.  But  the  large  and  varied  colonial  ques- 
tion, when  wo  have  occasion  to  touch  upon  any 
part  of  it,  is  happily,  as  you  will  find,  not  a 
political  one,  in  the  objectionable  sense  of  home 
political  parties. 

I have  yet  one  further  introductory  remark. 
My  subject  bristles  with  facts  and  figures,  and  a 
too  common  fault  of  papers  of  this  kind  is  to  over- 
load and  weary  the  memory  in  that  way.  I have 
carefully  tried,  and  I hope  successfully,  to  avoid 
that  fault,  while  at  the  same  time  not  withholding 
such  sufficiency  of  statistical  illustration  as  may  do 
full  justice  to  my  subject,  and  m«ike  it  fully 
intelligible  to  my  audience. 
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I. — Progress  and  Present  Position  of  the  ■ 

Trading  between  the  Mother  Country  and 
I the  Colonies,  and  Comparison  with  Foreign 

! Trading. 

Two  IlemarJcaUe  Features. 

In  glancing  over  the  figures  presented  by  our 
commerce,  we  are  at  once  struck  by  two  difterent 
and  remarkable  features ; one,  the  largeness  of  the 
amount  as  compared  with  that  of  other  countries, 

' and  the  other  the  comparative  velocity  of  the  j^ace 
of  increase  or  progress  in  these  later  years.  In  the 
amount  of  our  total  trade,  that  is  to  say,  of  our 
•combined  imports  and  exports,  our  country  is  far 
I beyond  any  other  country  in  the  world,  not 
' excepting  even  such  advanced  commercial  countries 
i as  France  and  the  United  States,  although  their 
thoroughly  organised,  industrious,  and  highly 
intelligent  populations  respectively  exceed  our 
! own.  While  our  total  trade  for  1880,  exclusive  of 

j coin  and  bullion,  reached  633  millions,  that  of 

France  for  the  same  year  was  £332  millions,  and 
that  of  the  United  States  317  millions.  If  to  the 
above  figures  of  our  United  Kingdom  we  add  the 
320  millions  of  the  aggregate  colonial  trading,  we 
attain  to  nearly  1,000  millions  for  the  whole 
•empire,  an  amount  that  makes  a very  substantial 
approach  to  the  total  trading  of  all  the  rest  of  the 
commercial  world  put  together. 

The  other  striking  feature,  that  of  the  accelerated 
progress  of  the  later  years,  is  so  interesting,  more 
•especially  as  it  appears  to  be  common  to  the  other 
foremost  nations  of  the  day,  that  I shall  hope  to 
1 be  excused  if  I dwell  here  for  a moment  upon  it. 

Let  us  look  back  only  twenty  years.  Our  country’s 
! trading,  now  633  millions,  was  then  but  347 
millions ; that  of  France,  now  up  to  332  millions, 

1 was  then  only  157  millions  ; and  that  of  the  United 
I States,  now  at  317  millions,  was  then  but  143 
I millions.  Although  our  country  now  stands  com- 
i mercially  so  far  ahead  of  any  other  in  the  world, 
there  can  be  no  doubt  that  if,  like  Eip  van  Winkle 
across  the  Atlantic,  we  were  to  drop  asleep  for  a 
score  of  years,  or  perhaps  even  for  but  the  one- 
1 half  of  that  short  space  of  a nation’s  life,  we 
• should  awake  to  find  that  France  and  the  United 
I States  had  both  overtaken  or  surpassed  us.  By  so 
! short  a step  ahead  in  this  inspiring  race  is  our 
; present  supremacy  held. 

j This  remarkable  accleration  of  commercial  pace, 

I as  regards  our  own  particular  case,  appears  to 
i have  begun  about  half  a century  ago.  The 
j acceleration  has  indeed  been  of  a general  as  well 
j as  a merely  commercial  nature,  and  has  been 
I applicable  alike  also  to  social,  political,  and 
scientific  progress.  Our  great  colonial  develop- 
ments also  are  mainly  within  that  brief  space.  In 
1830,  Canada  had  but  small  pretensions  compared 
to  the  present  four  millions  of  colonists,  five 
millions  sterling  of  yearly  revenue,  and  fifty-five 
millions  of  yearly  trade.  The  wide  and  expanding 
Cape  settlements,  now  so  conspicuous  for  wool  and 
■other  products  in  the  empire’s  commerce,  were 
then,  industrially  conside’’ed  at  least,  an  almost 
empty  space,  hardly  more  than  geographically 
familiar  to  us.  Australia  was  known  here  as  being 
little  more  to  us  than  the  two  convict  settlement.'} 
of  New  South  Wales  and  Van  Diemen’s  Land  (now 
Tasmania) ; whilst  the  newest  member  of  the 
group,  New  Zealand,  contained,  colonially  speak- 


ing, but  a handful  of  adventurers  and  missionaries, 
the  latter  of  w’hom  in  particular,  as  Sydney 
Smith,  in  his  characteristic  w^ay,  has  humorously 
reminded  us,  served  occasionally  as  choice 
delicacies  on  the  sideboards  of  cannibal  natives. 
But  already,  Australasia,  with  three  millions  of 
colonists,  sixteen  millions  of  yearly  revenue,  and 
ninety  millions  of  yearly  trading.  Is  casting  even 
Canadian  progress  into  the  shade. 

In  this  remarkable  feature  of  a greatly  accelerative 
progress,  the  colonies  generally  are  stepping  ahead 
of,  and  in  some  cases — as  in  the  instances  given — 
even  much  more  rapidly  ahead  proportionately 
than  the  mother  country  herself.  We  may  have 
some  reflections  to  offer  on  this  x>ortentous  con- 
dition and  prospect  further  on.  It  is  portentous, 
but  by  no  means  unwelcome  or  alarming.  But 
turning,  meanwhile,  once  more  to  the  home  pic- 
ture, we  see  the  acceleration  in  question  fairly 
illustrated  by  the  progressive  statistics  of  our 
shipping.  The  collective  outward  and  inward 
tonnage  for  the  United  Kingdom,  exclusive  of  the 
coasting  trade,  appears  as  follows,  prior  to  and 
after  1830,  or  fifty  years  ago; — For  1814-16,  the 
yearly  average  was  4*3  millions  of  tons;  for  1820, 
5-3  ; for  1830,  5'8.  Thence,  entering  the  era  of 
marked  acceleration,  we  have  for  1840,  0‘4  ; for 
1850,  14-5;  for  1860,  24-7;  for  1870,  30  0;  for 
1878,  51*6.  In  the  total  trade  also  we  show  the 
same  remarkable  later  acceleration  ; and  we  have 
that  feature  in  common  ^vith  France  and  the 
United  States,  whose  cases  have  been  just  alluded 
to  ; for  while  our  present  amount  is  633  millions, 
25  years  ago  it  was  but  289  millions,  or  consider- 
ably less  than  the  amount  to  which  either  France 
or  the  States  have  now  attained. 

The  Uncertainty  of  Past  Official  Trade  Records : 
Official  and  EeaV^  Values. 

Allow  me  here  a few  words  upon  a very  im- 
portant, but  not  much  imderstood,  subject, 
namely,  the  uncertainty,  or  rather  the  totally  mis- 
leading effect  of  the  system  of  our  earlier  official 
trade  records,  and  more  especially  as  to  the  import 
trade  prior  to  the  year  1854.  I have  pleasure  in 
acknowledging  that  I owe  the  information  I am 
now  giving  you  chiefly  to  my  friend,  Mr.  Stephen 
Bourne,  the  able  and  practised  statistician  of  our 
Customs’  department.  We  are  still  lingeringly 
familiar  with  the  alternative  terms  “ official  ” and 
“real”  values  in  our  import  and  export  figures; 
for  until  1869,  when  the  “ official  ” were  given  up, 
both  used  to  be  presented  to  us.  We  may  readily 
guess  at  the  meaning  of  real,  but  what  are 
“ official  ” values  ? The  old  or  original  Custom- 
house practice  was  to  keep  the  respective  values 
unchanged,  as  they  were  handed  down  from  past 
years,  no  matter  what  change  in  price  had  really 
occurred  in  the  interval  in  the  articles  imported  or 
exported.  When  a new  article  appeared  in  the 
list,  its  value  at  the  time  was  recorded,  but  at  that 
value  or  price  it  afterwards  unchangeably  stood, 
i In  this  way  we  have  complete  returns  dating  from 
1699,  but  returns  utterly  unreliable,  except  in  a 
comparative  way,  not  as  to  value,  but  as  to  quan- 
‘ tity.  Fortunately,  a “real”  value  for  the  ex- 
I ports  has  come  concurrently  down  to  us  with  the 
“official”  value  from  1798.  A real  value  was 
! then  first  required  for  the  purposes  of  a war  tax  in 
that  belligerent  time  for  convoys  to  merchant 
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ships,  and  this  real  value  system  as  to  exports 
was,  happily,  afterwards  kept  up.  The  difference 
between  the  two  values  gradually  accumulated  to 
a ludicrous  extreme ; for  at  the  last  record  in  1869, 
while  the  real  value  of  our  exports  was  237  mil- 
lions, the  official  value  had  run  up  to  456  millions. 

The  imports,  on  the  other  hand,  are  simply  and 
solely  “ official,”  up  to  1854,  at  which  time,  while 
this  official  value  was  but  124  millions,  the  real 
Value  had  attained  to  152  millions,  showing  the 
first  to  be  about  23  per  cent,  short.  As  Mr. 
Bourne  remarks,  the  exports  had  been  progressively 
cheapened  by  competitive  production,  and  the  im- 
ports advanced  by  greater  demand  and  larger 
means  of  purchase.  In  1854,  there  was  added  to 
the  official  value  system  that  of  a “computed” 
real  value.  It  was  only  in  1872  that  the  imports 
as  well  as  the  exports  were  returned  by  “declared” 
real  values.  Considering  how  long  it  lingered  in 
life,  into  these  modern  advanced  and  common- 
sense  times,  the  official  value  record  is  one  of  the 
most  curious  in  red  tape  annals.  As  one  instance 
of  uncertainty  in  the  utter  divergency  from  fact, 
we  may  quote  the  official  value  of  the  imported 
article  wood  in  1854  as  being  £1,812,690,  while 
the  real  value  turned  out  to  be  no  less  than 
£11,064,694.  In  another  instance,  that  of  the 
article  tea,  the  real  value  is  exceptionally  a reduc- 
tion instead  of  an  increase,  for  it  is  £5,540,735, 
while  the  official  value  is  £8,579,203.  Thus,  tea 
had  become  considerably  cheaper  since  it  was  en- 
rolled as  an  import  in  our  Customs  list,  while  wood 
had  become  very  much  dearer. 

The  colonial  Customs  returns,  so  far  as  I can 
learn,  appear  to  have  been  always  kept  in  that 
common  sense  correctness  of  real  values  to  which 
we  at  home  have  at  last  happily  attained.  But  as 
regards  the  home  figures,  while  those  of  exports 
are  reliable  for  above  80  years  past,  those  of  im- 
ports, on  the  other  hand,  cannot  be  trusted  till  as 
far  on  as  1854. 

Our  Colonial  versus  our  Foreign  Trade. 

In  viewing  the  great  trade  of  our  country,  we 
are,  of  course,  for  the  present  more  particularly 
interested  in  the  proportion  of  it  which  is  con- 
cerned with  the  colonies.  Our  free  trade  system, 
which  is  unquestionably  the  chief  cause  of  our 
trading  supremacy  in  the  world,  gives  as  yet  much 
larger  proportions  to  our  foreign  than  to  our 
colonial  trading.  Thus,  while  our  total  trade  of 
1879  is  612  millions,  the  colonial  portion  is  146  as 
against  466  foreign.  Nor  is  there  much  difference 
in  these  proportions  during  the  last  quarter  of  a 
century — for  in  1855  they  are  62  and  198 ; in  1865, 
124  and  366;  and  in  1875,  161  and  495.  The  re- 
turns, however,  give  a tone  of  cheerful  progress. 
While,  in  1855,  the  total  of  imports  from  colonies 
is  34  millions,  in  1879  it  is  up  to  79  millions,  and 
in  the  same  way  the  exports  to  colonies  are 
respectively  28  and  67  millions. 

But  if  the  totals  of  the  colonial  figures  are  still 
so  considerably  below  those  of  the  foreign,  we  find 
an  extremely  different  result  when  we  take  the 
amount  of  trading  as  per  head  of  population.  In 
this  way  Canada,  at  32s.  per  head,  takes  from  us 
four  times  more  than  the  United  States.  And 
again,  while  our  15  millions  of  exports  to  France 
are  but  little  different  from  about  161  millions 
to  Australasia,  yet,  in  point  of  population,  the 


true  difference  is  as  about  8s.  to  about  £6  per 
head, 

II.— Chief  Features  and  Principal  Articles 
OF  THE  Trade  between  Mother  Country 

AND  Colonies. 

Colonial  Raw  Materials  and  Home  Manufactures.. 

As  we  should  theoretically  expect,  so  we  actually 
find,  that  our  colonies  and  dependencies  send  us 
raw  materials,  and  that,  in  return,  we  of  the- 
mother  country,  with  our  larger  capital,  and 
better  organised  and  more  abundant  labour,  send 
back  to  the  colonies  these  raw  materials  in  a 
manufactured  state.  This  is  remarkably  the  case 
with  wool,  an  article  at  once  of  the  highest  im- 
portance and  of  enormously  increasing  colonial 
production  at  the  Cape  and  Australia.  It  is  the 
case  also,  although  in  less  marked  degree,  with  our 
West  India  and  some  other  colonial  raw  sugars. 

It  is  still  so  to  some  extent,  too,  with  cotton  from 
India;  although  latterly,  with  our  full  supplies 
resumed  from  America  since  the  Civil  War,  the 
importations  from  India  have  greatly  fallen  off. 
We  get  now  only  about  four  million  pounds’  worth 
yearly  of  Indian  cotton,  whereas,  in  our  extremity 
caused  by  the  American  failure  15  to  20  years  ago, 
this  source  of  supply  gave  us  no  less  than  30  to  40 
millions  value.  But  the  intertrading  between 
mother  and  family  is  already  of  a very  varied  as 
well  as  extensive  and  increasing  character,  not- 
withstanding the  extreme  youth,  comparatively 
speaking,  of  most  of  the  colonies.  The  latter, 
indeed,  are  already  not  generally  satisfied  to 
remain  mere  producers  of  raw  materials.  At  the 
great  International  Exhibition  held  within  the  last 
two  years  at  Sydney  and  Melbourne,  the  colonies, 
with  laudable  spirit,  entered  upon  a successful 
competition  with  England  and  other  European 
countries  in  well  nigh  all  the  leading  industries  of 
these  old-estabhshed  commercial  states. 

The  general  progress  of  colonial  trading,  just 
as  we  have  already  seen  in  the  case  of  our  home 
trading,  is  fairly  indicated  by  the  official  shipping 
and  tonnage  returns.  Official  returns  from  1862 
to  1876  of  outward  and  inward  tonnage,  exclusive 
of  coasting  trade,  exhibit  alike  a fair  scale  of 
business,  as  well  as  the  usual  feature  of  progress^ 
The  increase  for  the  15  years’  averages,  in  most 
cases,  nearly  one  hundred  per  cent.  In  India, 
from  3’4  million  tons  the  advance  is  to  5*2  millions; 
Australia,  3*4  to  6’6;  British  North  America,  5’2  : 
to  6-6;  West  Indies,  1*3  to  2*4.  Then  we  have  our 
military  ports  of  call,  Gibraltar  and  Malta,  with 
also  their  considerable  and  progressive  figures ; the 
former  from  2 2 to  4*2,  the  latter  from  2*2  to  5*2.  . 
Of  this  total  tonnage,  in  these  cases,  the  proper-  | 
tion  that  is  British  averages  about  two-thirds. 

What  the  one  sends  to  the  other. 

Turning  to  the  merchandise  account,  let  us  first  ! 
look  at  what  this  country  sends  to  the  colonies,  , 
and  next,  at  what  the  colonies  send  to  her  in  | 
return.  With  our  colonies  in  general,  the  larger  I 
proportion  of  their  exports  is  sent  to  the  mother  > 
country.  With  the  latter,  on  the  other  hand,  her 
foreign  commerce  still  absorbs  by  far  the  larger  j 
portion — in  the  ratio,  indeed,  of  as  much  as  nearly 
3 to  1.  How  the  future  is  to  affect  this  ratio  must 
be  matter  of  experience.  Our  colonial  commerce 
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is  remarkable  for  its  steadiness,  not  only  in 
average  results,  but  even  in  the  case  of  each 
individual  colony  or  group.  In  this  ros^jcct 
it  is  markedly  the  more  reliable  element  to  us  of 
the  two.  The  very  noticeable  falling  off  in  our 
exports,  and  the  not  less  abnormal  increase  in  our 
imports,  for  the  last  five  years,  whatever  it  may  all 
mean,  if  indeed  it  have  other  than  a temporary  or 
merely  reactionary  signification,  is  entirely  a 
foreign  and  not  a colonial  irregularity.  It  is,  how- 
ever, a feature  of  sufficient  interest  to  call  for  some 
reflections  under  our  fourth  and  last  head.  With 
these  explanatory  remarks,  let  us  proceed  to  glance 
at  the  chief  components  of  the  great  trade  of  our 
country.  It  may  be  understood  that,  of  the 
quantities  here  given,  rather  more  than  one-fourth, 
on  an  average,  are  sent  to  our  own  possessions, 
and  the  rest  to  foreign  places. 

Mother  Country  sending  to  Colonies. 

By  far  the  most  important  article  in  our  export 
trade  is  cotton,  in  its  manifold  diversities  of 
fabrication.  At  considerable  distance,  but  still 
with  large  figures,  come  next  the  varied  woollen 
fabrics.  Those  of  linen  are,  comparatively  at 
least,  unimportant.  We  have  further  a substantial 
amount  under  the  head  of  iron  and  steel  products, 
whose  total,  exclusive  of  that  of  the  lighter  articles 
of  hardware  and  cutlery,  is  close  up  to  that  of  the 
woollen  industry.  These  three  great  classes  of 
articles  then,  namely,  cottons,  including  cotton 
yarn  ; woollens,  including  woollen  yarn  ; and  iron 
and  steel  productions,  constitute  the  conspicuous 
divisions  of  our  export  trade.  In  1879,  they  com- 
prised together  a total  of  103  millions  out  of  a 
grand  export  total  of  192  millions.  The  cottons 
amounted  to  64  millions,  the  woollens  to  19^ 
millions,  and  the  iron  and  steel  to  about  the  same. 
A few  of  the  groups  of  less  value  are  apparel  and 
haberdashery  8 millions,  coal  and  fuel  products 
8 millions,  linens  and  yarn  6^  millions,  and 
hardware  and  cutlery  3A-  millions. 

Colonies  sending  to  Mother  Country. 

Turning  now  to  the  other  side,  the  chief  raw 
products  of  our  colonies  for  a number  of  years 
past  have  been  sugar  and  wool.  Since  1851  we 
have  been  prominently  conspicuous  in  Australasia 
as  gold  producers.  More  recently  we  have  high 
promise  of  great  business  in  wheat  and  other  bread- 
stuffs  from  South  Australia  and  New  Zealand,  as 
well  as  Canada  from  her  boundless  corn  lands  of 
the  far  West.  Not  less  important,  perhaps  even 
still  more  so,  is  the  prospect  of  our  animal  food 
importation,  by  some  of  the  advanced  scientific 
modes  of  live-stock  production  now  being  vigor- 
ously tried  in  Australia,  where  ten  million  head  of 
cattle  and  70  millions  of  sheep  are  already  in  wait- 
ing for  us. 

Our  colonial  sugar  production,  in  spite  of  great 
increase  of  home  consumption,  seems  somewhat 
stationary.  Nearly  the  whole  export  comes  to 
England;  but  the  7,347,000  cwts.  exported  in 
1862  had  grown  to  only  7,878,300  in  1876.  Wool 
production,  however,  presents  a much  more  lively, 
indeed  an  extraordinary,  progress.  The  127 
millions  of  pounds  weight  exported  (also  nearly  all 
to  this  country),  in  1862  had  risen  to  413  millions 
in  1876,  an  amount  sufficient  to  furnish  a woollen 
garment  to  every  inhabitant  of  Europe.  The 


gold  production,  on  the  other  hand,  after 
attaining  the  quite  surjjrising  dimensions  of  10 
to  13  millions  value  for  some  years  from 
1851,  has  gradually  fallen  off  since  to  only  aVjout 
half  that  amount.  Cereal  j>roduction  is  already 
conspicuous  in  Australasia,  at  least  in  the  favour- 
able seasons  of  a climate  somewhat  uncertain  for 
this  industry.  In  1879,  for  instance,  the  young 
and  still  comparatively  small  colony  of  South 
Australia  had  400,000  tons  of  wheat  to  npare  for 
export.  New  Zealand  has  entered  ujjon  agricul- 
ture and  wheat  growing  upon  farms  of  colossal 
dimensions,  with  all  the  aids  of  the  most  advanced 
machinery.  But  already  it  is  said  that  the  lik' 
advanced  fanning  at  Manitoba,  on  farms  of  th< 
dimensions  of  an  English  county,  must  extinguish 
the  rising  Australian  prospects,  on  account  of  thf 
greater  proximity  to  this  country’.  I do  not,  how- 
ever, expect  this  result.  The  effect  of  a still  con- 
siderable gold  export  in  reducing  homeward  freights 
is  in  favour  of  our  remoter  producers.  One  of  the 
earliest  and  most  consiucuous  effects  of  the  gold 
discoveries  in  Australia  was  a fall  to  one-half  in 
previous  homeward  freight  rates,  because  the 
return  cargo  for  a thousand  great  ships,  with 
capacious  holds  full  of  ordinary  merchandise,  was 
only  a few  cubic  feet  of  gold. 

India  our  Chief  Customer. 

Our  foremost  figure  in  colonial  commerce  has  of 
course  been  India.  For  the  last  ten  years  her 
average  imports  of  merchandise  have  been  34 
millions,  and  exports  58  millions.  Of  the  latter 
about  one-half  comes  to  this  country.  One  re- 
markable feature  of  Indian  trade  is  the  great 
excess  in  importation  of  treasure,  chiefly  silver,  as 
compared  with  exportation,  the  respective  totals 
for  those  ten  years  having  been  91  milHons  and 
22  millions.  Besides  the  raw  cotton  already 
alluded  to,  her  great  opium  export  is  only  too 
notorious.  That,  however,  is  directed  to  China. 
It  amounts  in  value  to  no  less  that  one-fifth  of  the 
whole  yearly  merchandise  export  trade.  The 
article  jute,  so  useful  for  all  rough  sacking,  has 
advanced,  from  less  than  a million  sterling  twenty 
years  ago,  to  upwards  of  three  millions  now. 
Indigo  is  now  exported  to  the  same  annual  amount. 
There  are  considerable  amounts  of  rape  and  linseed, 
rice  and  sugar,  and  already  the  new  export 
article  tea  is  up  to  three  millions  of  yearly  value. 
India,  in  short,  with  her  vast  population,  her  sixty 
millions  of  revenue,  and  already  nearly  one 
hundred  millions  of  merchandise  trade,  gives  the 
largest  figures  of  our  outside  empire.  Largely 
exceeding  the  parent  in  population,  she  makes  no 
distant  approach  in  amount  of  revenue.  But 
India,  as  before  remarked,  is  not  in  the  proper 
sense  a colony.  The  comparative  vigour  of  pro- 
gress in  the  true  colony  is  well  illustrated  in  the 
striking  fact  that  already  the  united  Australasian 
group  has  a total  of  trade  almost  equal  to  that  of 
India. 

III. — Commercial  Prixciples  xsb  Practice, 

AND  Tariff  Eelations,  as  between  the 

Mother  Country  and  Colonies. 

Retrospective  Glance. 

We  shall  not  readily  or  fully  imderstand  the 
very  interesting  and  important  but  somewhat 
complex  problem  of  the  present  tariff  relations  of 


540 


JOUENAIi  OE  THE  SOCIETY  OF  AETS,  Ua\  , 188!. 


our  vast  and  diversified  empire,  unless  we  take  a 
considerable  retrospective  glance.  Our  colonial 
empire  of  a century  past,  such  little  as  there  was 
of  it  then,  has  altered  and  advanced  politically  as 
strikingly  as  in  any  of  its  other  features.  Prior 
to  the  American  disruption,  a British  minister 
could  declare  in  Parliament  that  a colony  had  no 
right  to  manufacture  for  itself  even  a nail  to  a 
horse  shoe.  Protection  to  and  protection  from  was 
the  reciprocal  rule,  until  we  at  home  expanded  our 
views  into  that  free  trade  which  has  been  our  rule 
of  commercial  government  for  the  last  thirty -five 
years. 

The  Differential  Duties  Act  of  1850. 

What  still  regulates  fundamentally  the  colonial 
tariff  system  is  the  Imperial  law  of  13  and  14 
Viet.,  commonly  known  as  “The  Differential 
Duties  Act,”  but  which  in  fact  is  only  the  section 
of  an  Imperial  Act  of  that  date  for  the  better 
.^government  of  the  Australian  colonies.  In  intro- 
ducing this  most  important  measure.  Lord  John 
Eussell  explained  that,  having  the  previous  year 
put  an  end  to  monoply  by  repealing  the  Naviga- 
tion laws,  this  would  put  colonial  as  well  as 
home  tariffs  on  the  broad  free  basis.  The  main 
object  of  the  Act  was  to  check  reciprocity  or  pro- 
tective arrangements  by  prohibiting  differential 
duties.  Each  colony  was  to  admit  at  the  same 
duty  the  same  kind  of  import  from  whencesoever 
arriving. 

Colonial  discussions  and  contention  over  the 
tariff  restrictions  of  this  Act  have  been  cease- 
less ever  since,  and  have  resulted  in  some 
modifications  which  I will  briefly  point  out.  In 
conceding  constitutional  self-government  to  the 
more  advanced  and  independent  colonies,  the 
Home  Government  has  practically  allowed  to  each 
separate  Colonial  Government  the  control  of  its  own 
tariff.  Each  colony  might  thus  protect  its  own 
producers,  but  could  not,  in  face  of  the  Act  alluded 
to,  engage  in  protection  or  reciprocity  outside, 
even  to  adjacent  sister  colonies. 

Modifications  of  the  Act — as  to  Canada. 

The  first  vigorous  movement  towards  a freer 
colonial  tariff  came  from  Canada.  The  tariff 
question  was  indeed  a chief  consideration  in 
that  other  movement  which  in  1867  resulted  so 
successfully  in  establishing  the  great  union  of 
British  North  American  colonies  now  known  as 
ihe  Canadian  Dominion.  The  Canadians  com- 
plained that  they  were  unfairly  exposed,  along 
their  whole  frontier  line,  to  the  closely  protective 
system  of  the  United  States,  which  could  flood 
Canada  with  goods  by  aid  of  our  own  Differential 
Duties  Act,  and  yet  refuse  all  Canadian  goods  in 
exchange.  But  now,  by  union  under  the  one 
Dominion  Government,  the  various  associated 
colonies  can  interact  with  the  freedom  permitted 
previously  to  a separate  colony. 

As  to  Australia. 

On  this  fertile  tariff  question,  the  Australian 
colonies  were  promptly  in  the  wake  of  the 
Canadian.  They  claimed  a good  deal  more,  and 
argued  stoutly  for  complete  intercolonial  liberty, 
and  in  some  cases  for  even  that  of  direct  tariff 
arrangements  with  foreign  States.  The  Home 
Government,  while  rejecting  these  views,  the  ten- 


dency of  which,  as  was  properly  remarked,  must  be 
to  break  up  the  empire,  is  favourable,  or,  rather, 
would  not  be  opposed  to  Customs  unions,  or  still 
more  complete  political  union,  between  adjacent 
colonies,  so  as  to  give  the  intercolonial  tariff  the 
freedom  conferred  upon  Canada.  The  Australian 
colonies  had  already  strongly  felt  the  convenience 
or  necessity  of  some  such  union,  as,  for  instance, 
in  the  border- duty  difficulties  along  the  Biver 
Murray  between  New  South  Wales  and  Victoria. 

Amended  Tariff  Act,  1873. 

In  fine,  there  were  two  elaborate  and  able  de- 
spatches on  the  whole  question  from  the  then 
Colonial  Secretary,  Lord  Kimberley,  dated  re- 
spectively 13th  July,  1871,  and  19th  April,  1872  ; 
and  these,  after  due  response  from  the  colonial 
side,  resulted  in  the  amended  Imperial  Act  of  26th 
May,  1873,  which  seems  to  have  closed  legislation 
for  the  present  upon  the  intercolonial  tariff  ques- 
tion. Although  this  is  only  an  Act  ostensibly 
“ with  respect  to  Custom  duties  in  the  Australian 
colonies,”  yet,  with  the  usual  understanding  in 
such  cases,  it  is  applicable  to  all  like  conditioned 
colonies.  By  this  Act,  these  Australian  colonies, 
or  any  two  of  them,  are  free  to  make  tariff 
reciprocity  arrangements  as  they  please,  provided 
1st,  that,  as  regards  other  countries  than  them- 
selves the  Differential  Duties  Act  of  1850  still 
applies ; and,  2nd,  that  there  be  no  contravention 
of  existing  imperial  treaties.  From  these  data 
it  may  be  inferred  that,  certainly,  the  separate 
colonies  of  any  colonial  group,  and  possibly  any 
separate  colonies  whatever,  may  make  intertaritf 
arrangements  to  the  exclusion  of  the  mother 
country  as  well  as  all  other  places,  countries,  or 
colonies  outside  of  themselves.  Indeed,  the  Act 
of  1873,  still  standing  as  it  does  upon  that  of  1850, 
requires  this  most  odd-looking  proscription,  un- 
seemly as  it  must  appear  towards  the  mother 
country  as  well  as  others  of  the  family. 

Importance  of  the  Tariff  Question. 

The  whole  tariff  question  is  most  important  to 
the  empire’s  future.  It  is  sure  to  be  constantly 
raised  with  reference  to  the  diversified  and  con- 
flicting tariff  views  of  our  colonies.  Indeed,  there 
is  at  this  very  time  sitting  in  London  a great 
Tariff  Congress,  summoned  by  the  Canadian  mer- 
cantile interest,  and  representative  of  the  commerce 
of  the  whole  empire,  the  avowed  aim  of  which 
is  the  promotion  of  some  reciprocity  arrangement 
for  the  empire.  In  one  of  his  despatches.  Lord 
Kimberley  remarks  that  if  all  the  colonies  would 
but  follow  the  free-trade  principles  now  so  long 
acted  upon,  and  with  such  decided  advantage,  by 
this  country,  all  tariff  difficulties  would  disappear. 
But,  unfortunately,  all  the  colonies  do  not  so  see 
the  matter.  Most  of  them,  indeed,  have  thrown  in 
their  lot  with  their  mother’s  free-trade  system ; or 
in  the  younger  cases,  such  as  that  of  the  Australian 
colonies,  have  chiefly  continued  the  free  system 
implanted  by  imperial  influence  at  their  com- 
mencement; but  others,  and  more  especially  the 
great  Canadian  Dominion,  and  Victoria  in  Aus- 
tralia, have  relapsed  into  protection  or  reciprocity, 
on  a variety  of  reasons  or  excuses. 

On  the  subject  of  this  colonial  tariff  question, 
we  have  a recent  Parliamentary  Eeturn  for  last 
year  (Foreign  and  Colonial  Import  Duties,  Parts  1 
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and  2,  H.C.  No.  120  of  1880),  showing  the  rates  of 
duty  levied  in  our  principal  colonies  upon  leading 
articles  of  importation.  These  have,  in  no  small 
number  of  instances,  a protective  character,  more 
especially  in  the  case  of  the  Canadian  Dominion ; 
although  at  the  same  time,  as  the  report  justly 
notices,  the  duties  of  this  character  are  in  general 
quite  moderate  as  compared  with  those  of  some 
foreign  countries,  of  which  a table  is  also  given 
for  purposes  of  comparison  in  the  report.  Thus 
while  a few  rates  upon  certain  manufactures  are 
as  high  as  20  to  30  per  cent,  in  the  Canadas  and 
some  few  others  of  the  colonies,  in  the  United 
States  and  other  foreign  countries,  they  are  50  per 
cent.,  and  even  100  per  cent,  ad  valorem  and 
upwards. 

That  protection  means  economic  or  material 
loss,  as  compared  with  the  free  direction  of  labour, 
is  in  most  cases  readily  admitted.  But  it  is  con- 
tended by  our  colonial  protectionists  that  social  or 
political  considerations  are  of  prior  consideration 
to  the  merely  economic.  Unquestionably  they  are. 
At  the  same  time,  as  our  country  from  the  free- 
trade  standpoint  would  urge,  if  the  economic 
disadvantage  be  a real  fact,  there  ought  not  to  be 
any  protective  interference  with  free  commercial 
action,  except  for  very  clearly  demonstrable  social 
or  political  necessity.  We  may,  I think,  fairly 
assert  that  our  country’s  experience  has  been  to 
the  effect  that  all  the  general  interests  of  a people 
have  ever  their  best  chance  under  the  fullest  free- 
trade  resources. 

IV. — Some  Concluding  Eeflections. 
Differences  and  Resemblances  of  other  Empires  to  ours. 

There  are  three  great  and  somewhat  similar 
empires  in  the  world,  namely,  that  of  Russia,  that 
of  the  United  States  of  America,  and  that  of  our 
own  people.  There  are  of  course  other  countries, 
not  a few,  claiming  to  be  empires.  But  these  three 
have  some  special  resemblance  alike  in  their 
colonising  aspects,  and  in  the  problems  they  have 
to  deal  with  in  the  government  of  remote  and 
more  or  less  separate  societies.  With  certain 
resemblances  in  all  three,  there  is  one  most 
important  difference  between  our  empire  and  the 
others.  While  the  latter  have  retained  effective 
political  control  to  the  furthest  extremities  respec- 
tively of  their  great  areas,  our  Imperial  Govern- 
ment has  practically,  to  a very  large  extent,  given 
up  that  control,  in  successive  concession  to  the 
demands  of  the  vigorously  progressive  self-sup- 
porting and  self-governing  societies  which  we 
have  so  successfully  planted  in  almost  every  great 
region  of  the  world.  This  question  has  a direct 
connection  with  the  subject  of  my  paper;  for 
colonial  tariff  differences,  and  the  eagerness  with 
which  each  colony  seems  instinctively  to  contend 
for  complete  tariff  license,  are  together,  perhaps, 
the  very  chiefest  cause  of  this  segregative  action. 
The  whole  case,  in  its  aspects  alike  political  and 
commercial,  forms  that  “colonial  question” 
which,  in  view  of  our  future  hold  upon  the 
Britisb  nationality  spread  over  our  grand  domain, 
has  been  gradually  rising  upon  us  here  at  home 
during  the  last  dozen  of  years,  but  which  I must 
not  further  enter  upon  in  the  restricted  limits  of 
this  paper. 


T?ie  Colonial  Question  that  “ Trade  follows  the 
Flay:^ 

But  keeping  strictly  to  the  commercial  part  of 
the  question,  there  is  one  section  of  it  on  which  I 
may  still  offer  a few  remarks.  We  are  all  familiar 
with  the  phrase  that  “ Trade  follows  the  Flag 
and  perhaps  we  are  equally  familar  with  the 
counter  assertion  of  what  is  called  “the  Manchesbr 
school,”  that  trade  has  no  such  partiality  or 
nationality,  and  follows  no  flag  in  particular, 
except  that  of  its  owui  interests.  The  difference  of 
view  here  is  due  to  what  makes  differences  in  so 
many  cases,  namely,  the  pursuit  of  an  abstract 
or  deductive  reasoning,  without  regarding  the 
frictional  surroundings  of  the  facts  of  real  life. 
The  expatriated  colonist,  who  turns  his  eyes  back 
to  his  old  home,  and  methodically,  and  as  of  course, 
sends  his  goods  to  that  market,  and  orders  his 
requirements  out  of  it,  is  perfectly  convinced  that 
as  a matter  of  fact,  all  theories  notwithstanding, 
trade  does  follow  the  flag. 

The  reconciling  explanation  is  really  much 
simpler  than  most  peojde  w’ho  enter  upon  the 
question  are  accustomed  to  imagine.  There  is 
nothing  more  in  the  flag  doctrine  than  simply  the 
differences  or  difficulties  of  a foreign  as  compared 
with  one’s  own  nationality.  There  are  three  main 
obstacles  in  the  path  of  foreigii  commerce,  from 
which  our  own  commerce — home  or  colonial— is 
free.  First,  there  is  the  foreign  element  in  its 
comparatively  repellent  effect ; second,  the  differ- 
ent speech  ; and  third,  the  different  moneys  and 
weights  and  measures.  The  whole  constitute  a 
natural  “ protection,”  tending,  even  for  successive 
generations,  to  bring  the  bulk  of  a colony’s  com- 
merce into  the  parental  market  rather  than  any 
other. 

A very  simple  and  direct  illustration  of  the  flag 
doctrine  is  supplied  by  the  school  boy  w’ho,  penny 
in  hand,  is  confronted  for  his  custom  by  two  com- 
peting apple  women.  If  these  old  ladies  were 
exactly  a match  in  themselves  and  theii’  appurte- 
nances, the  smallest  possible  difference — the  direc- 
tion of  the  wind,  or  the  matter  of  a half  inch  of 
distance— might  suffice  to  determine  his  preference. 
But  suppose  one  of  the  women  to  be  a foreigner. 
Suppose,  again,  that  she  was  unable  to  speak  the 
boy’s  own  language.  Even  if  he  had  no  further 
botheration  about  her  foreign  weights  and  money, 
he  might  be  persuaded  into  accepting  even  the 
smaller  apple  of  the  two  from  his  own  country- 
woman. 

No  doubt  the  “ flag  ” effect  has  its  limits.  It 
may  stand  good  at  1 per  cent.,  and  be  overborne 
at  2 per  cent,  of  difference.  But  in  these  days  of 
industrial  efficiency  and  close  competition,  some 
such  small  difference  as  the  1 per  cent,  may  involve 
the  whole,  or  nearlj’’  the  whole,  case.  e see  this 
remarkably  exemplified,  year  after  year,  in  the 
fact  that  almost  every  bale  of  our  vast  colonial 
wool  clip  is  sent  to  and  sold  in  this  country, 
although  often  one-half,  or  even  considerably 
more,  of  what  is  dealt  with  at  the  great  London 
wool  sales,  is  immediately  re-exported  to  other 
countries.  I cannot,  therefore,  agree  with  those, 
and  they  are  still  a large,  although,  as  I am 
happy  to  think,  a diminishing  number,  who 
hold  that  is  of  little  consequence,  commer- 
cially considered,  whether  or  not  our  colonies 
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remain  part  of  iis.  Mr.  Gbldwin  Smith,  amongst 
others,  has  told  us  that  “ Free  trade  wants 
no  colonies.  It  can  be  carried  on  as  well,  if 
not  better,  with  nations  that  are  independent,  as 
with  those  which  have  a political  connection  with 
Great  Britain.”  All  this,  I reply,  is  only  a further 
instance  of  that  abstract  reasoning  already  alluded 
to  which  overlooks  experience  and  the  facts  of  life. 

The  Imports  and  Exports  Question — Prohlem  of 
excess  Imports. 

Let  me  turn  to  quite  another  subject.  Much 
importance  has  been  attached  to  the  remarkable 
preponderance,  especially  in  late  years,  of  our 
home  import  over  our  home  export  commerce.  If 
we  examine  our  colonial  returns,  and  those  of  new 
offshoots  generally,  there  is  commonly  excess  the 
other  way,  at  least  after  that  first  stage  of  their 
life  during  which  such  countries  or  colonies  are 
supplied  largely  from  outside,  until  they  have 
organised  their  own  labour.  It  is  important  to 
bear  in  mind  this  fact  as  regards  onr  colonies, 
because  it  helps  to  explain  the  quite  opposite 
feature  of  our  home  commerce. 

I return  to  Mr.  Bourne,  who  has  given  an 
unusually  full  and  accurate  explanation  of  a feature 
simple  enough  when  thus  explained,  but  which  has 
puzzled  and  even  alarmed  many  who  had  less 
mastery  of  the  subject.  Taking,  for  instance, 
the  20  years  from  1857,  the  average  yearly  excess 
of  net  imports  over  net  exports  (that  is,  of  imports 
retained  for  consumption,  and  of  exports  of 
our  own  produce)  was  about  60  millions.  Mr. 
Bourne  then  explains  that  about  one-half  of  this 
apparent  excess  is  due  to  mere  omissions  in  the 
method  of  our  official  reckoning,  as,  for  example, 
when  we  omit  from  exports  the  ships  and  steamers 
we  are  constantly  supplying  to  outside  buyers,  all 
of  which  vessels,  with  their  stores,  more  especially 
of  coal,  are  as  real  exports  as  anything  else,  and 
make  up  collectively  a large  yearly  item.  Again, 
there  must  be  excess  imports  from  wear  and  tear, 
and  increasing  use  in  the  arts.  And  yet  again, 
from  the  recorded  import  values  we  must  deduct 
the  cost  of  bringing  the  imports,  a cost  which  of 
itself  a careful  estimate  has  made  as  much  as  11 
per  cent. 

Thus  the  60  millions  excess  imports  are  re- 
duced to  about  30.  But  these  30  millions  also 
entirely  disappear  when  Mr.  Bourne  finds,  on 
a balance  of  estimates,  quite  that  amount  to 
be  due  to  us  yearly  as  interest  or  dividends  on 
colonial  or  foreign  loans,  or  other  outside  invest- 
ments. If  this  has  not  been  quite  30  millions 
for  the  whole  twenty  years  in  question,  there 
remains  yet  a very  great  deal  more  to  be  counted 
in  the  same  direction.  First,  there  are  the 
drawings  on  India,  which  latterly  average  15 
millions  yearly.  Second,  the  profits  of  the  import 
and  export  trading,  as  well  as  the  freight  earnings 
of  our  shipping.  Third,  and  lastly,  the  earnings 
of  our  people  abroad,  remitted  to  be  spent  or 
invested  here.  All  these  credits  to  us  must  be 
paid  in  imports,  and,  as  Mr.  Bourne  in  effect 
Temarks,  so  completely  do  they  turn  the  scale, 
as  to  leave  to  be  accounted  for,  not  a great  excess 
of  imports,  but,  on  the  contrary,  no  inconsider- 
able excess  of  exports,  which,  as  he  properly 
adds,  inust  still  swell  the  outside  indebtedness  to 
this  country. 


The  further  and  complete  explanation,  as  it 
appears  to  me,  is  found  in  a direction  usually 
quite  overlooked.  It  is  due  to  the  increase  of 
our  export  account  by  the  payment  of  the 
loans  or  other  advances  we  are  so  constantly 
making  to  colonies,  countries,  or  other  parties  out- 
side. Mr.  Bourne,  in  short,  has  shown  that  the  real 
problem  is  not  an  unaccountable  excess  of  im- 
ports, but  rather  an  unaccountable  excess  of 
exports.  The  export  excess,  as  I would  add,  finds 
its  solution  in  a due  allowance  for  our  outside 
loans  or  other  advances,  all  of  which  must 
eventually  be  paid  or  balanced  by  exports. 

Thus  we  can  better  understand  the  great  export 
excess  of  our  trading  returns  during  our  heavy  war 
payments  in  the  earlier  part  of  this  century.  Mr. 
Bourne,  by  an  estimated  correction  of  official  to 
real  values,  finds  that  in  the  year  1816,  for  instance, 
our  net  imports  were  only  17  millions  as  against 
no  less,  comparatively  speaking,  than  41  millions 
of  net  exports.  This  export  excess,  he  goes  on  to 
say,  appears  to  have  gradually  abated  till  about 
1825,  when  the  modern  feature  of  this  uniform 
excess  of  imports  began. 

These  considerations  help  us  to  deal  with  the  very 
remarkable  figures  of  excess  imports  in  our  home 
trade  returns  for  the  last  few  years.  For  the  ten 
years,  1871-80,  the  average  yearly  import  excess 
has  risen  from  Mr.  Bourne’s  rather  earlier  average 
of  60  millions  to  99  millions ; and  for  the  latter 
half  of  that  term,  namely,  the  five  years,  1876-80, 
the  average  yearly  import  excess  is  no  less  than 
137  millions.  There  is  also  the  additional  feature, 
so  unfavourable  by  rule  or  rote  to  a certain  class  of 
alarmists,  of  a decided  falling  off  in  exports,  along 
with  decided  increase  of  imports.  As  the  returns 
in  this  way  are  in  fact  quite  exceptionally  remark- 
able, allow  me  to  present  them  more  in  detail. 
Our  exports  appear  to  have  culminated  in  1872, 
when  they  reached  a total  of  315  millions.  For 
that  year  the  total  imports  were  355  millions. 
For  the  eight  succeeding  years  the  exports  steadily 
decline,  until  for  1880  they  are  only  223  millions ; 
while  on  the  other  hand  the  imports  keep  increas- 
ing, until  in  1880  they  reach  the  unprecedented 
total  of  410  millions.  How  is  this  problem  to  be 
dealt  with  ? 

Explanatory  Considerations, 

I utterly  reject  the  dolorous  explanation  freely 
indulged  in,  that,  in  such  increased  imports  and 
reduced  exports,  we  are  devouring  our  capital  in- 
stead of  our  income,  and  are  besides  being  succes- 
sively more  and  more  expelled  from  outside 
markets  by  too  successful  foreign  rivalry.  The 
facts  of  our  business  life,  present  as  well  as  past, 
are  entirely  opposed  to  both  these  conclusions. 
Certainly  there  has  been  no  such  change  in  our 
spending  habits  during  these  last  eight  years  as 
to  make  us  now  utterly  disregard  the  limitation  of 
our  earnings.  On  the  contrary,  our  economists 
still  calculate,  on  sound  data,  the  many  millions  of 
the  annual  savings  of  the  country;  and  our  income- 
tax  returns  are  standing  proofs  in  the  same  direc- 
tion. No  doubt  our  distinguished  Premier,  in  his 
Budget  speech  last  month,  laments  that  the 
income-tax,  which  had  rolled  up  with  steady  and 
huge  steps  from  £750,000  a quarter  of  century 
ago,  to  £1,990,000  for  each  penny  of  levy 
for  the  years  1877-8,  should,  three  years  later, 
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have  to  be  estimated  at  only  £1,943,000.  Well,  so 
be  it.  But  the  smaller  amount  is  hardly  one  whit 
less  effective  than  the  larger  in  overturning  our 
alarmists’  views.  By  way  of  accounting  for  this 
slight  chock  and  reaction,  most  of  us  may  still 
recollect  some  exposures  of  hollow  trading  towards 
the  end  of  1878,  the  most  prominent  instance 
of  which  was  the  notorious  City  of  Glasgow 
Bank. 

Well,  we  are  left  to  explain,  in  some  other  and 
happier  way,  the  features  in  question.  I have 
already  alluded  to  a comparatively  unnoticed 
feature — the  increase  due  to  our  exports  from  our 
making,  from  time  to  time,  great  outside  pay- 
ments. I have  now  to  notice  a feature  just  the 
opposite,  and  almost  equally  overlooked,  namely, 
the  effect  upon  our  imports  of  any  great  repay- 
ments of  such  principal  sums.  We  have  been 
receiving  largely  such  repayments  of  late,  in 
particular  from  the  United  States  ; while  further, 
as  all  tending  to  the  same  effect,  namely,  that  of 
increasing  our  imports  and  reducing  our  exports, 
both  France  and  the  States  are  beginning  to  com- 
pete with  us  in  supplying  the  poorer  outside  world 
with  capital. 

The  United  States,  as  is  well  known,  have 
been  making  most  strenuous  and  exemplary 
efforts  to  reduce  or  extinguish  the  great  public 
debt  bequeathed  to  them  by  their  civil  war,  and 
this  has  been  especially  the  case  during  the  last 
two  or  three  years.  Great  part,  probably  the 
greater  part,  of  these  repayments,  have  come  to 
this  country.  As  bearing  me  out  in  the  general 
view  which  I have  been  presenting,  let  me  give 
the  later  import  and  export  figures  of  the  States. 
In  1877  the  imports  are  98  millions  as  against 
exports  122  millions;  for  1878  they  are  respec- 
tively 86  millions,  and  no  less  than  145  millions; 
for  1879,  103  millions  and  151  millions  ; and  for 
1880  respectively,  139  and  178  millions.  These 
«,re  very  startling  figures,  equally  so,  indeed,  with 
our  own  in  the  exactly  opposite  direction ; but  both 
series  are  equally  explicable  on  the  principles  I 
have  endeavoured  to  lay  down.  They  are  not 
necessarily  the  indication  respectively  of  either 
great  profit  to  the  one  country  or  great  loss  to  the 
other.  If  we  have  received  of  late  unusually  great 
payments,  thereby  swelling  our  import  figures  ; 
and  if  we  have  used  these  largely  to  improve  our 
I home  estate,  instead  of  sending  them  again  abroad, 
thereby  tending  to  comparatively  reduce  our 
•exports,  we  may  not,  by  such  occasional  variety  in 
our  economic  procedure,  be  promoting  less  than  at 
other  times  the  general  well-being. 

The  Future  as  to  Mother  Country  and  Colonies,  and 
its  Feature  of  Accelerating  Progress. 

I have  now  but  a few  words,  in  conclusion,  upon 
that  feature  of  our  progress,  or  more  properly  of 
our  accelerating  progress,  which  I have  already 
repeatedly  referred  to.  Dr.  Benjamin  Franklin, 
on  hearing  of  instances  of  long  suspended  life  in 
insects,  expressed  the  wish  that  his  own  life  could 
be  thus  suspended  for  a hundred  years,  in  order 
that  he  might  see  the  expected  great  progress  of 
his  country.  That  hundred  years  has  just  passed  ; 
and  if  the  patriot  philosopher  could  now  return  to 
see  all  the  advance  of  his  great  country,  it  would 
probably  far  surpass  even  his  most  sanguine  antici- 


pations. Again,  it  stands  recorded  of  our  postal 
service,  and  the  record  is  so  little  removed  from  us 
as  to  be  found  within  the  preceding  century,  that 
the  mail  from  Eflinburgh  to  London  conveyed,  on 
one  occasion,  but  one  letter.  What  would  a 
Franklin  redivivua  of  those  small  postal  times  say 
now,  or  how  could  he  j)Ossibly  have  anticipated  the 
aspects  and  dimensions  of  a modem  mail  between 
the  two  cajutals  I 

If  we  are  to  judge  by  the  past,  and  more 
especially  the  recent  i)ast,  the  waking  up  to  a 
further  century  of  j)rogress  would  present  a vast 
advance,  as  well  as  a marvellous  change  of  aspect, 
as  compared  with  even  the  jjresent  great  attain- 
ments of  our  empire.  If  the  emj>ire  is  still,  as  we 
all  hope  and  wish,  to  hold  together,  and  this,  with 
due  care  and  precaution,  wlure  all  parties  are  so 
agreed,  ought  not  to  be  impossible,  we  may  exj>oct 
that  even  the  short  sj)!ice  of  a century  might  j)ro- 
duce  incalculable  changes.  Prior  to  the  ])resent 
age,  a century  did  not  very  much  alter  any  part 
of  the  world,  even  if  our  comparison  include  the 
best  and  most  progressive  days  of  ancient  Home 
and  Greece.  But  in  a further  hundred  years,  at 
the  apparently  geometric  acceleration  of  pace  upon 
which  we  have  entered,  what  may  be  the  aspects 
and  progress,  for  example,  of  the  great  Canadian 
Dominion,  of  the  almost  boundless  expanse  open 
to  the  Cape  Settlements,  and,  more  j>erhaps  than 
all  others,  what  the  advance  and  change  of  the 
Australian  colonies  ? 

The  mother  country’s  progress  may  continue  the 
marvel  we  have  just  alluded  to  in  her  postal 
business  ; but  she  will  certainly  be  far  surpassed 
by  the  relatively  quicker  progress  of  most  of  her 
colonial  children.  In  the  Statistical  Journal  of  last 
year  (1S80,  pp.  491-4),  Mr.  Price  Williams  has 
given  us  some  curious  results  of  the  estimated 
future  population  of  this  country.  Going  much 
beyond  a mere  hundred  years,  he  finds  limiting 
causes  which  will  prevent  Great  Britain,  for 
instance,  with  its  present  29  millions,  having  more, 
as  far  on  as  A.D.  2231,  than  132  millions^;  or  upon 
another  and  more  hopeful  calculation,  176  millions 
for  the  year  2181,  or  three  centuries  hence  ; while 
London  in  the  same  time  is  to  rise  from 
3,700,000  to  only  a little  over  nine  millions.  My 
own  idea  would  be  to  extend  very  greatly  this 
calculation,  even  for  our  parent  State ; for  in 
these  days  of  enterprise  and  progress  people  w^ 
be  born  into  the  world,  and  once  there  they  will 
contrive  to  keep  themselves  alive  and  comfortable 
by  aid  of  all  the  science  and  the  business  facilities 
and  resource  of  their  day,  and  they  \%dll  again  quit 
the  world  only  to  leave  families  of  still  greater 
numbers  behind  them.  But  in  any  case  our 
colonies’  progress  is  not  restramed  by  any  of  the 
narrower  circumstances  that  may  be  supposed  to 
tell  against  their  common  parent.  Those  of  us  to- 
day who,  as  Franklin  did  last  century,  enjoy  a 
mental  excursion  into  the  futui'e,  have  there  a free 
domain  before  them,  and  an  assurance  that  they 
can  hardly  be  too  sanguine  in  their  expectations 
and  estimates.  Let  us  hope  that  our  great  grand- 
children, who  are  actually  to  realise  all  our  present 
guesses,  will  still  look  upon  a united  British 
Empire,  which  is  destined  rather  to  be  held  more 
firmly  together,  than  to  be  disunited  into  frag- 
ments, by  the  accumulating  weight  of  its  great 
future  attainments. 
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DISCUSSION. 

Mr.  Steplien  Bourne  said  tliis  subject  was  one  of 
immense  importance,  and  he  believed  it  would  grow 
until  it  forced  itself  on  the  attention  of  economists  and 
statesmen  to  an  extent  at  present  not  dreamed  of.  The 
progress  of  other  nations,  as  well  as  our  own,  was  a 
point  which  required  to  be  borne  in  mind,  for  there  was 
no  doubt'that  both  France  and  the  United  States  were  iu- 
creasing  in  the  amount  of  their  trade  more  rapidly  than 
we  were.  This  was  not  a thing  to  be  mourned  over, 
for  if  we  believed  that  trade  was  good  for  us  it  was  good 
for  the  rest  of  the  world,  and  we  coxild  not  be  surprised 
at  younger  nations  overtaking  us,  and  by  their  own  pro- 
gress adding  to  the  general  welfare.  At  the  same  time 
it  was  very  important  tha,t  we  should  not  go  backward 
or  neglect  opportunities  for  further  progress.  He  qidte 
endorsed  what  was  said  in  the  paper  as  to  the  contrast  be- 
tween ofi&cial  and  real  values,  and  was  glad  to  think  that 
the  allusion  to  the  subject  would  lead  statisticians  and 
economists  to  see  the  danger  of  contrasting  the  figures 
of  the  present  day  with  those  of  many  years  back,  with- 
out understanding  the  difference  between  them.  If  one 
took  the  price  of  bread  or  meat  in  the  time  of  Queen 
Elizabeth,  and  compared  it  with  present  prices,  it  would 
show  how  fallacious  a comparison  founded  on  money 
value  must  be,  if  uncorrected  by  the  quantity  of  the  article 
referred  to.  If  this  were  not  attended  to,  statistics,  as 
had  been  said,  might  be  made  to  prove  anything, 
whereas,  if  treated  honestly,  and  with  due  information, 
they  were  most  valuable.  He  thought  Mr.  Westgarth 
had  rather  underestimated  the  amount  of  our  colonial 
as  compared  with  our  foreign  trade.  The  fact  was  our 
colonial  trade,  both  export  and  import,  had  been  grow- 
ing more  rapidly  than  our  foreign  trade.  This  was  a 
satisfactory  feature,  because  it  was  of  very  great  im- 
portance to  keep  up  our  trade  with  those  allied  to 
us,  and  it  showed  the  advantage  of  our  efforts  in 
aid  of  colonisation.  It  was  quite  certain  that  trade  to  a 
great  extent  followed  the  flag,  but  he  did  not  attribute 
this  altogether  to  attachment  to  the  flag.  No  doubt 
that  had  an  influence,  but  in  addition  to  that  a colonist 
had  greater  credit  in  his  native  country  than  elsewhere, 
and  colonial  trade  grew  up  principally  on  credit.  But 
whatever  the  truth  might  be,  the  fact  formed  a very 
good  reason  for  endeavouring  to  promote  emigration  to 
our  own  colonies  rather  than  to  the  United  Sta!:es.  A frieiid 
of  his  in  those  States  recently  suggested  to  him  that  it 
would  be  a good  spectdation  to  invest  in  seme  of  the 
land  companies  there,  and  no  doubt  money  was 
to  be  made  in  that  way,  but  whatever  his  ideas  of  the 
wisdom  of  such  an  investment  might  be,  he  could  not 
consistently  assist  emigration  to  the  United  States 
in  preference  to  our  own  colonies,  whilst  the  former 
acted  in  such  a hostile  manner  towards  us  in 
respect  to  the  tariff.  Canada  was  now  doing 
something  of  the  same  kind,  but  he  hoped  she  would 
soon  see  the  wisdom  of  making  a change.  He  could  not 
recommend  anyone  to  emigrate  to  a colony  which  did 
not  establish  perfect  free  trade  between  herself  and  us. 
He  had  some  later  figures  than  those  quoted  by  Mr. 
Westgarth,  showing  that  in  1880,  out  of  a total  trade  in 
cottons,  woollens,  and  iron  goods,  to  the  amount  of  223 
millions,  124  millions  were  with  the  colonies.  That 
being  so,  one  could  readily  understand  how  any  depres- 
sion in  those  three  great  branches  of  trade  was  felt  so 
extensively  throughout  the  whole  country.  It  was  im- 
possible to  over-rate  the  importance  of  the  tariff  question, 
and  his  decided  opinion  was  that  the  true  solution  was 
only  to  be  found  in  the  mother  country  and  all  her 
colonies  having  one  uniform  tariff,  both  for  customs  and 
excise  duties.  The  man  who  took  his  drink  of  brandy 
in  Norfolk  paid  the  same  amount  to  the  revenue 
as  the  one  who  drank  brandy  in  Middlesex  ; and  he 
held  that  the  man  in  Canada,  or  Australia,  should  do 
the  same.  If  the  colonies  required  to  raise  a larger 
revenue,  they  should  do  so  in  some  other  way.  That 


would  be  a better  system  than  to  endeavour  to  per- 
suade the  mother  country  to  allow  the  colonies  to 
impose  protective  duties  against  herself  and  all  the 
world  besides.  However  much  clamour  might  be 
raised  in  support  of  such  a scheme)  he  did  not 
believe  Englishmen  would  ever  retrace  their  steps  in 
the  matter  of  free  trade,  and  he  was  quite  svire 
that  if  they  did,  such  action  Would  soon  give  the 
death-blow  to  English  commerce.  With  regard  to* 
the  vexed  question  of  imports  and  exports,  Mr.  West- 
garth had  correctly  stated  the  gist  of  the  question,  as- 
he  had  himself  laid  it  down  some  years  ago,  in  a paper 
read  before  the  Statistical  Society.  There  could 
be  no  doubt  that  the  average  excess  of  30  millions  of 
imports  over  exports  was  reducible  to  about  30  millionB,. 
and  it  was  fully  accounted  for  by  the  receipts  which  we- 
had  from  our  investments  abroad,  and  the  freights 
earned  by  our  ships  in  carrying  the  goods.  But  the 
object  of  the  paper  from  which  these  particulars  had 
been  extracted,  was  to  show  that  although  that  had 
been  the  state  of  things  in  times  past,  it  was  now 
entirely  altered.  In  the  earlier  history  of  our  commerce 
we  exported  largely  in  excess  of  our  imports,  and 
though  no  doubt  the  maxim  of  Adam  Smith,  that 
whatever  a country  imported  must  be  paid  for  by  her 
exports,  was  true,  it  was  true  only  over  a long  series  of 
years  ; it  did  not  follow  that  it  was  true  in  every  year, 
or  that  circumstances  might  not  be  changed.  His 
object  in  that  paper  was  to  point  out  that  when  we  had 
a preponderance  of  exports  we  were  not  impoverished, 
because  we  were  making  loans  to  the  colonies  and 
foreign  countries.  For  instance,  when  the  United  States 
was  developing  her  railway  system,  we  supplied  her 
largely  with  railway  iron,  but  we  took  payment  in 
American  bonds  and  securities ; and  hence  we  were  ex- 
porting largely  without  any  apparent  return ; we  were 
making  America  our  debtor,  and  held  a mortgage  on 
her  property.  At  that  time  we  were  growing  nearly  all 
the  food  we  needed,  but  now  we  grew  much  less  than 
we  required ; America  was  supplying  us  largely,  and 
we  were  paying  her,  unfortunately,  not  with  our  ex- 
ports, but  by  writing  off  her  obligations  to  us.  He  had 
no  doubt  whatever,  that  for  a series  of  years  England 
had  been  rating  up  her  capital  to  the  extent  of  50 
millions  a year,  and  America  had  been  paying  off  her 
debt  by  the  food  she  had  been  sending  us.  The 
drain  of  gold  which  some  people  talked  about 
would  not  set  in  until  America  had  exhausted 
all  her  bonds  and  other  securities  which  were 
held  in  this  country,  but  when  that  was  done,, 
if  the  present  state  of  things  continued,  we  should 
be  drained  of  our  gold  to  pay  for  the  food  we  required. 
That  was  the  view  he  expressed  some  seven  years  ago,  and 
he  had  seen  no  reason  to  alter  his  opinion  since.  At  the 
same  time  he  did  not  take  a dolorous  view  of  the  matter^ 
The  result  depended  on  the  wisdom  with  which  we  acted. 
If  a man  with  a large  family,  who  found  itdifficidt  to  find 
bread  and  butter  for  them  aU,  allowed  them  to  grow  up 
in  idleness,  or  spending  their  time  in  painting  pictures, 
or  adorning  the  garden,  instead  of  earning  money,  he 
should  tell  him  he  was  doing  wrong — spending  his 
capital— and  that  the  only  result  could  be  bankruptcy. 
And  it  was  just  the  same  with  a coimtry  ; if  we  went 
on  spending  more  than  we  were  earning,  there  could  be 
but  one  end.  The  large  excess  of  imports  had  been  almost 
entirely  in  articles  of  food ; and  if  that  food  were  turned 
into  human  muscle,  to  be  employed  in  manufacturing 
goods  for  export  to  pay  for  it,  he  did  not  care  how  much 
food  was  imported  ; but  if,  on  the  other  hand,  the  labour 
the  food  supported,  either  could  not  find  employment, 
or  was  devoted  to  unproductive  purposes,  we  were 
living  too  fast.  What  we  wanted  was  to  increase  our 
trade,  and  if  foreign  cotmtries  were  ceasing  to  buy  of 
us,  we  had  a grand  resource  in  our  colonies.  Every 
economical  consideration  showed  that  we  ought  by 
every  means  to  stimulate  emigration  to  our  colonies, 
thereby  saving  the  lives  which  we  were  destroying  by 
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overcrowding  and  unsanitary  arrangements,  and  at  the  ! 
same  time  rai»in|gup  customers,  and  enlarging  our  own 
market.  1 

Mr.  Blfldgewater  said  Mr,  Bourne’s  conclusion  seemed  j 
to  be  that  unlimited  free  trade  would  be  a very  good 
thing  if  only  we  had  a condition  of  things  which  was 
not  hkely  to  occur.  He  congratulated  Mr,  Westgarth  ! 
on  his  paper,  which  some  years  ago  would,  no  doubt, 
have  been  exceedingly  satisfactory,  but,  at  the  present 
time,  there  were  many  things  which  tended  to  show 
that  free  trade  was  not  such  a universal  panacea  as  it 
had  been  represented.  It  appeared  from  the  paper  that 
America  was  improving  in  her  commercial  prosperity, 
simultaneously  with  England’s  decline,  and  the  question 
was  whether  America  was  right  or  England.  It  was  a 
very  curious  thing  that  the  two  greatest  Republics  in 
the  world  altogether  refused  to  adopt  the  teaching  of 
the  Manchester  School,  and  went  in  for  protection. 
They  were  both  flourishing,  but  in  England,  Consols 
were  above  par,  land  was  greatly  reduced  in  value,  and 
farmers  were  all  complaining  that  they  had  lost  their 
capital.  Practically,  the  money  was  being  drained  out 
of  the  country.  Worldng  men  had  cheap  food,  but  they 
had  low  wages,  and  they  were  beginning  to  see  that  it 
was  better  to  have  the  loaf  at  Is.  with  money  to  buy  it 
than  at  6d.  if  they  had  no  money.  The  question  was 
not  by  any  means  so  clear  as  it  was  represented,  and  it 
was  very  doubtful  whether  an  exactly  opposite  system 
ought  not  to  be  adopted. 

The  Chairman  said  he  hoped  succeeding  speakers 
would  not  go  further  into  the  subject  of  free  trade,  but 
keep  to  the  subject  of  the  paper. 

Mr.  William  Botly  said  he  would  attend  to  the 
Chairman’s  request,  although  he  had  never  heard 
views  more  fallacious  or  opposed  to  common  sense  than 
those  propounded  by  the  last  speaker.  The  paper  was 
a most  admirable  one,  and  it  was  very  important  to 
remember  what  good  customers  for  our  manufacturers 
we  had  in  our  colonies.  Only  a day  or  two  since,  he 
saw  a statement  from  Melbourne  to  the  effect  thqt  the 
total  exports  from  Melbourne,  Adelaide,  and  Sidney, 
for  the  past  month  to  Great  Britain  had  been  : — Wool, 
15,000  bales;  tallow,  4,800  casks;  copper,  900  tons; 
copper  ore,  900  tons  ; wheat,  53,000  qrs.  ; fiour,  75,000 
tons  ; tin,  22,000  ingots.  He  had  as  much  correspond- 
ence with  the  colonies  as  most  people,  and  the  letters 
he  had  received  within  the  last  few  days,  fully  corrobo- 
rated the  views  of  Mr.  Bourne.  In  Canada  there  was 
a great  field  for  agriculturists,  if  these  had  skill,  capital, 
and  enterprise,  but  helpless  waifs  and  strays  who  would 
be  a burden  on  any  country  were  not  wanted.  It 
j would  be  impossible  for  England  to  do  without  free 

I trade,  and,  though  he  was  a small  landowner  himself, 

he  should  say  that  if  landowners  demanded  protection 
for  the  sake  of  increasing  their  rents,  they  ought  to  be 
' all  driven  into  the  sea. 

Mr.  Bdgecombe  said  it  had  been  clearly  shown  that 
other  countries  which  had  not  followed  England’s  free 
trade  policy,  had  made  more  rapid  progress.  At  the 
present  moment,  England  had  the  whole  world  against 
her  with  hostile  tariffs,  and  the  question  was  where 
was  she  in  fut\ire  to  obtain  a trade,  by  which  to  pay 
for  the  food  which  she  required.  It  appeared  to  him 
that  we  ought  so  to  legislate  as  to  induce  our  children 
to  migrate  from  the  home  country  to  the  colonies, 
so  that  British  land,  under  the  British  flag,  might 
send  the  corn  required,  and  tha,t  we  in  return 
might  find  our  commerce  increase.  He  could  not 
agree  with  Mr.  Bourne,  that  a uniform  tariff  for 
Great  Britain  and  aU  her  colonies  ought  to  be  in- 
' sisted  on  ; there  might  very  well  be  differential  duties 
in  some  colonies  which  required  to  raise  more  revenue 
for  their  own  purposes.  Everyone  would  agree  that 
our  trade  with  the  colonies  shoiffd  be  fostered  and  pro- 
tected as  far  as  possible. 


Mr.  Clements  said  he  had  never  listened  to  a paper 
which  had  given  him  more  satisfaction  than  the  present, 
ite  thought  all  countries  should  have  perfect  liberty  to 
adopt  any  fiscal  system  they  pleased.  This  country  had 
obtained  considerable  advantages  by  free  trade,  but  these 
had  not  l>een  unqualified  advantages,  and  concurrently 
with  its  introduction  had  come  the  development  of  the 
railway  system,  and  other  matters  which  were  great 
factors  in  the  increase  of  English  commerce.  The  excesa 
of  imports  was,  no  doubt,  due  to  the  increase  of^popu- 
lation,  being  principally  in  articles  of  food,  the  English 
farmer  not  being  able  to  compete  with  the  American  in 
the  growth  of  com.  He  thought  English  farmers  should 
turn  their  attention  to  other  kinds  of  produce,  such  as 
milk  and  vegetables,  which  would  pay  them  better. 

Mr.  Cook  said  ho  would  not  now  speak  of  frc« 
trade,  but  he  thought  that  at  some  other  time  it 
might  very  usefully  lx;  discus.sed.  He  should  like  to 
know,  when  it  was  said  that  the  excess  of  imports  con- 
sisted of  payments  for  inve.stments  in  foreign  countries, 
whether  it  was  merely  the  interest  we  were  receiving, 
or  the  capital  ; if  the  latter,  what  was  done  with  it  ? If 
we  were  paying  for  our  food  with  it,  we  were  certainly 
living  on  our  capital. 

Mr.  Trelawney  Saunders  could  not  mi.ss  the  oppor- 
tunity of  impressing  on  the  public  the  importance  of  the 
colonies  to  this  country,  and  of  this  country  to  the 
colonies.  AVith  regard  to  the  doctrine  of  the  flag,  he 
could  not  imagine  a stronger  instance  than  the  trade  we 
did  with  the  United  States— people  of  our  own  race  and 
language ; in  consequence  of  this  question  of  the 
flag,  we  exported  less  there  than  to  Au.stralia,  although 
the  population  was  twenty  times  as  large.  The  colonies 
were  necessary  to  this  country  if  we  were  to  rely  on  our 
own  soil  for  our  food.  AVithout  enlarging  upon  the 
vexed  question  of  free  trade,  he  worild  venture  to 
remind  the  gentlemen  who  spoke  so  despairingly  of 
the  present  condition  of  things,  that  within  his  own 
memory  there  was  not  a farmhouse  where  the  men 
did  not  eat  barley  bread  ; now  such  a thing 
was  unknown,  and  the  conditions  of  society  had 
improved  in  hke  manner  throughout.  A remark  had 
been  made  that  they  must  be  careful  in  all  their  dis- 
cussions to  avoid  politics,  and  he  qmte  agreed  that  they 
should  not  go  into  party  poHtics  ; but  until  a question 
became  one  of  party  it  oiight  to  be  open  to  them,  and 
it  was  impossible  to  consider  colonial  questions  without 
looking  at  their  political  aspects.  The  question  of 
tariffs  could  only  be  settled  on  the  basis  of  common 
legislation  at  present,  because  the  colonies  were  not  re- 
presented. Until  that  was  done,  it  was  no  use  talking 
about  intercolonial  or  international  tariffs.  He  hoped 
some  opportunity  would  be  given,  either  in  that  Society  or 
elsewhere,  to  consider  the  manner  in  which  a umon  of 
the  colonies  and  the  mother  country  could  be  brought 
about.  It  was  a question  which  could  not  be  allowed 
to  slide,  for  every  day  personal  interests  were  grovs^g 
up  which  constituted  obstacles  in  the  way  of  union. 
The  only  centre  from  which  union  could  be  brought 
about  was  the  mother  country,  because  Australia  and 
Canada  would  not  of  themseives  see  any  necessity  or 
advantage  in  being  -united  with  each  other.  The 
colonies  owed  their  existence  and  protection  to  us,  and 
he  thought  they  would  bo  willing  to  take  their  fair 
share  of  the  burden  and  responsibility.  He  felt  sure 
that  a severance  of  the  colonies  from  the  mother 
country  would  have  the  same  effect  as  the  breaking  up 
of  the  old  Greek  republics  ; we  should  simply  become 
the  prey  of  the  common  enemy. 

The  Chairman  said  they  would  all  agree  in  the  im- 
portance of  the  colonies  to  the  mother  country.  It  waa 
the  rule  here  not  to  go  into  political  questions ; but,  as 
had  been  said,  it  was  quite  impossible  to  deal  with  such 
j a question  as  the  colonies  altogether  apart  from  it.  He 
; begged  to  propose  a cordial  vote  of  thanks  to  Mr.  AVest- 
I garth  for  Ins  extremely  interesting  and  valuable  paper 
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The  vote  of  thanks  having  been  carried  unanimously, 

Mr.  Westgarth,  in  reply,  said  time  would  not  admit 
of  going  at  length  into  the  many  questions  that  had 
been  raised ; but  he  thought  Mr.  Bridgewater,  like  Mr. 
Euskin,  regretted  these  times  of  hurry  and  progress, 
and  would  Hke  to  go  back  to  the  old  sylvan  days,  when 
everybody  sat  quietly  under  his  own  fig-tree.  He 
would  only  say  to  him,  that  one  of  the  favourite 
arguments  of  Protectionists  was,  that  in  England 
wages  were  so  high,  that  the  manufacturer  in  this 
•country  required  protection  against  lower  wages  else- 
where. 


TWENTY-FIRST  ORDINARY  MEETING. 

Wednesday,  May  11th,  1881  ; Lieut. -Colonel 
Donnelly,  E.E.,  in  the  chair. 

The  following  candidates  were  proposed  for 
•election  as  members  of  the  Society : — 

Betts,  Edward  Peto,  M.A.,  The  Holm  wood,  Bickley, 
Kent. 

dark,  Eobert  Ingham,  West  Ham  Abbey,  Stratford, 

E. 

Cottrell,  James  MaskaU,  340,  Brixton-road,  S.W. 
Olover,  William,  Tower  Chemical  Works,  Victoria 
Docks,  E. 

Grant-Duff,  Malcolm,  Imperial -chambers,  Bowlalley- 
lane,  Hull. 

Treloar,  William  Purdie,  69,  Ludgate-hiU,  E.C. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Allison,  Herbert  John,  41,  Southampton-buildings, 
Holbom,  W.C. 

Baggallay,  Henry  Charles,  4,  Ada’s-avenue,  Hull, 
Yorkshire. 

Blakesley,  John  Holmes,  M.A.,  23,  Eopstone-road, 
South  Kensington,  S.W. 

Elliott,  Wilham  St,  George,  M.D.,  39,  Upper  Brook- 
street,  W. 

Eavarger,  Henri,  75,  Turnmill- street,  E.C. 

Heseltine,  Francis  J.,  Westnainster  Palace  Hotel, 
Victoria-street,  S.W. 

Inglefield,  Admiral  Sir  Edward,  K.C.B.,  99,  Queen’ s- 
gate.  South  Kensington,  S.W. 

Keefe,  John,  Colquitt-chambers,  6,  Colquitt-street, 
Liverpool. 

Longworth,  William,  Guildford,  Surrey. 

Matthay,  George,  E.E.S.,  Cheyne -house,  Chelsea 
Embankment,  S.W. 

Eamsden,  John  Carter,  Gristhorpe-hall,  near  Filey, 
Yorkshire. 

Eavens worth,  Earl  of,  9,  Mansfield-street,  W. 

Severn,  Walter,  9,  Earl’s-court-square,  S.W. 

Snape,  William,,  J.P.  (Mayor  of  Over  Darwen),  Lyn- 
wood, Darwen,  Lancashire. 

Sproston,  Hugh,  HughviUe,  South  Norwood,  S.E., 
and  Demerara. 

Thornton,  Edward,  C.B.  Bank-house,  Windsor. 
Warren,  W.  J.,  Cotford- villa,  Bomnemouth. 

The  paper  read  was — 

THE  MANUFACTUEE  OF  GLASS  FOE 
DECOEATIVE  PUEPOSES. 

By  H.  J.  Powell,  B.A. 

“ The  manufacture  of  glass  for  decorative  pur- 
poses” is  a subject  of  considerable  extent,  and  re- 
quires more  time  to  do  justice  to  it  than  is  at 
present  available.  The  subject  may  conveniently 


be  divided  into  three  parts: — 1.  The  development 
for  decorative  purposes  of  the  natural  properties  of 
glass ; 2.  The  production  of  decorative  forms,  or 
decorative  material,  by  the  manipulation  of  glass 
in  a plastic  or  viscous  condition  ; 3.  The  treatment 
of  the  surface  of  glass  with  a view  to  supplement 
the  effects  due  to  its  form  or  its  nature. 

I. — Nature  of  Glass. 

Glass  is  defined  as  an  amorphous  transparent 
solid,  and  the  existence  of  devitrified  glass,  which 
is  both  crystalline  and  opaque,  and  of  other  opaque 
glasses  to  which  I hope  to  allude,  need  not 
materially  damage  this  definition.  There  are  many 
different  glasses,  but  all  agree  in  being  built  up  of 
compounds  which  are  called  silicates,  a silicate 
being  formed  by  the  union  of  the  oxide  of  silicon, 
or  silica,  with  another  oxide.  The  large  family  of 
silicates  may  be  divided  into  two  groups,  the  one 
being  composed  of  alkaline,  and  the  other  of  the 
metallic  silicates.  It  is  only  necessary  to  mention 
a few  individuals  belonging  to  each  of  these  groups, 
namely,  those  of  the  first  group,  which  respec- 
tively contain  the  oxide  of  potassium  and  the 
oxide  of  sodium,  and  those  of  the  second,  which 
contains  the  oxide  of  lead,  the  oxide  of  calcium, 
and  the  oxide  of  barium.  Every  glass  must 
contain  at  least  one  silicate  belonging  to  the 
group  of  alkaline  silicates,  as  well  as  one  silicate 
belonging  to  the  group  of  metallic  silicates. 
Manufacturers  have  practically  nothing  to  do  with 
silicates  as  silicates,  but  knowing  that  the  nature 
of  a glass  depends  upon  the  natures  of  its  con- 
stituent silicates,  they  put  into  their  crucibles 
materials  of  such  a nature,  and  in  such  quantities, 
as  will  produce  the  silicates,  and  consequently  the 
glass  which  they  require.  The  raw  materials  are, 
as  a rule,  oxides  or  carbonates  ; a carbonate  being 
a compound  of  an  oxide  with  the  oxide  of  carbon 
or  carbonic  acid.  The  most  important  materials 
are  sand  (an  impure  form  of  oxide  of  silicon),  red 
lead  (a  mixture  of  the  oxides  of  lead),  and  the 
carbonates  of  potassium,  sodium,  barium,  and  cal- 
cium. The  whiteness  of  the  resultant  glass  depends 
upon  the  purity  of  the  raw  materials,  and  especially 
upon  the  absence  of  iron,  whether  as  an  oxide  or 
as  a metal.  The  silicate  of  lead  is  formed  by  the 
direct  combination  in  the  crucible,  under  the 
infiuence  of  intense  heat,  of  sand  with  the  oxide  of 
lead.  The  silicates  of  potassium,  sodium,  barium, 
and  calcium,  are  also  formed  in  the  crucible  by  the 
indirect  action  of  the  sand  upon  the  respective 
carbonates.  This  indirect  action  consists  in  the 
expulsion  of  carbonic  acid  gas  from  the  carbonate 
by  the  intensely  heated  oxide  of  silicon,  and  the 
consequent  union  of  the  latter  with  the  residual 
oxide.  Given  the  alkaline  and  metallic  silicates 
required  to  form  a certain  glass,  the  necessary  raw 
materials  for  the  required  silicates  are  simul- 
taneously thrown  into  the  crucible,  and  the  silicates 
will  be  simultaneously  produced  by  the  action  of 
the  heat  of  the  furnace  in  which  the  crucible  has 
previously  been  “ set.” 

The  simplest  form  of  a glass  furnace  is  a circular 
base,  covered  by  a flattened  dome.  In  the  centre 
of  the  base  is  a comparatively  small  grate,  and 
round  the  grate,  under  arches  formed  in  the  wall 
of  the  dome,  the  crucibles  are  placed.  Flues  pass 
through  the  dome  at  the  side  of  each  arch,  which 
direct  upon  the  crucibles  the  heat  and  flame  re- 
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fleeted  from  tlie  centre  of  the  dome.  The  arches 
serve  for  the  introduction  and  removal  of  crucibles 
a,8  well  as  for  the  removal  of  glass  from  the  cruci- 


bles, when  required  for  manipulation.  Crucibles 
are  built  of  fire-clay  roll  by  roll,  and  their  shapes 
are  regulated  according  to  the  nature  of  the  mix- 
tures which  they  are  intended  to  hold.  If  the 


mixture  for  a glass  contains  oxide  of  lead,  it  must 
be  protected  from  the  reducing  action  of  flame, 
and  the  crucible  must  be  closed  on  all  sides,  except 
where  no  flame  can  reach.  ^Mixtures  containing 
no  oxide  of  lead  are  exposed  in  large  open  fire-clay 
V)Owls  to  the  full  action  of  the  flame  and  heat  of 
the  furnace. 

Different  glasses  possess  different  qualities, 
according  to  the  number  and  nature  of  their 
constituent  silicates.  As  a general  rule,  a glass 
containing  two  silicates  is  less  fusible,  but  con- 
siderably purer  in  colour  and  texture,  than  one 
containing  a larger  number.  A hoiuogeneous 
glass  is  more  easily  obtained  when  its  constituent 
silicates  are  of  similar  or  approximate  s[>ecific 
gravity.  Plate  and  sliect  glass,  comi>oscd  of  the 
silicates  of  sodium  and  calcium,  arc  generally 
homogeneous,  but  possess  a green  tinge,  due  to  ihc 
silicate  of  sodium.  Crown  glass  is  white,  owing 
to  the  replacement  of  the  sodic  silicate  by  silicate 
of  potassium.  Flint  glass,  consisting  of  the  silicate 
of  lead  and  silicate  of  potassium  is  both  white 
and  brilliant.  The  brilliancy  of  flint  glass  is  due 
to  the  density  of  the  lead  silicate,  but  this  very 
density  is  frequently  the  cause  of  striae  and 
irregularities  in  the  substance  of  the  glass.  It  is 
almost  as  difficult  to  obtain  a clear  mixture  with 
the  silicates  of  lead  and  potassium,  as  with  water 
and  oil.  The  silicate  of  barium  is  used  for  pressed 
glass,  as  a cheap  substitute  for  the  silicate  of  lead. 
Venetian  glass  contains  three  silicates — namely, 
those  of  sodium,  calcium,  and  potassium,  it  is 
therefore  fusible,  and  its  density  is  trifling.  To 
these  two  properties  the  lightness  and  intricacy 
of  Venetian  work  are  to  be  attributed.  Venetian 
glass  is  generally  devoid  of  brilliancy,  and  very 
far  from  being  either  white  or  homogeneous,  but 
these  very  deficiencies  give  that  homy  efiect  which 
is  looked  upon  as  a characteristic  beauty. 


Bohemian  glass,  in  addition  to  the  silicates  of  I 
sodium,  potassium,  and  calcium,  contains  traces ' 
of  the  siUcates  of  magnesium  and  aluminium.  It 
is  fusible,  easily  manipulated,  and  developes,  with 
the  sub-oxide  of  copper,  a ruby  colour,  which  can- 
not be  attained  with  a glass  containing  silicate  of 
lead. 

When  fusion  and  purification  are  complete,  the 
glass  in  the  crucible  is  in  a condition  closely 
resembling  that  of  very  glutinous  treacle.  It  can 
be  withdrawn  from  the  crucible  by  pouring,  by 
ladling,  or  by  gathering.  Gathering  consists 
in  thrusting  the  heated  end  of  a hollow  iron  rod, 

* The  blocks  used  to  illustrate  this  paper  have  been  kindly  lent 
by  Messrs.  Spon  and  Co. 


measuring  from  5 to  6 feet,  into  the  molten  mass, 
and  turning  it  so  as  to  collect  a coil  of  the  semi- 
liquid material.  It  requires  some  skill  and  practice 
to  collect  the  exact  weight  of  glass  required  to 
reproduce  a given  pattern,  especially  as  a mistake 
in  this,  as  in  all  processors  of  glass  manufacture, 
is  irrevocable.  The  molten  glass,  as  it  comes  from 
the  crucible,  may  be  considered  to  be  physically 
porous,  as  heat  produces  mutual  repulsion  between 
the  molecules  of  a body.  These  physical  pores 
have  to  be  closed  by  a very  gradual  process  of 
cooling,  for  if  the  process  be  hurried,  the  outer 
crust  will  be  solidified,  whilst  the  interior  remains 
in  a porous  condition.  So-called  toughened  glass 
has  failed,  because  however  hard  the  surface  may 
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be  rendered  by  the  violent  contraction  caused  by 
sudden  cooling,  the  interior  remains  porous,  and 
the  unnatural  tension  excited  between  the  interior 


and  the  surface  generally  ends  in  the  destruction 
of  both.  Gradual  cooling,  or  “annealing,”  is 
practically  effected  by  placing  the  glass-ware 
immediately  after  manipulation  upon  movable 
trays,  and  slowly  removing  them  in  a continuous 
train  from  a constant  source  of  heat,  or  by 
placing  the  ware  in  a heated  oven  or  kiln,  and 
allowing  the  source  of  heat  to  die  out. 

^ The  effects  produced  respectively  by  the  refrac- 
tion, transmission,  or  reflection  of  light  by  glass 
may,  in  many  cases,  be  utilised  for  decorative 
purposes.  If  a beam  of  light  be  transmitted 
through  a glass  prism  or  lustre,  a more  or  less 
extended  spectrum  is  formed  in  proportion  to  the 
density  of  the  glass.  If  white  light  be  trans- 
mitted through  glass  containing  the  oxide  of 
uranium  in  solution,  rays  otherwise  unseen  become 
brilliantly  conspicuous.  If  certain  metallic  oxides 
be  introduced  into  a crucible,  together  with  the 
mixture  for  transparent  glass,  and  be  dissolved 
throughout  the  mass,  the  resultant  glass  acquires 
the  power  of  sifting  the  incident  rays,  and  of 
transmitting  effects  of  colour,  according  to  the 
nature  or  quantity  of  the  oxide  introduced. 
Different  permanent  transmitted  colours  are 
obtained  (1)  by  the  oxides  of  different  metals,  (2) 
by  the  different^  oxides  of  the  same  metal,  (3)  by 
different  quantities  of  the  same  oxide,  or  by 
different  thicknesses  of  the  resultant  glass.  The 
characteristic  colours  of  the  oxides  of  gold,  silver, 
copper,  manganese,  iron,  and  cobalt  are,  respec- 
tively, pink,  yellow,  peacock-blue,  violet,  dull 
green,  and  purple-blue.  Copper  and  iron  possess 
two  oxides  each,  namely,  a peroxide  containing  a 
large  proportion  of  oxygen,  and  a sub-oxide  con- 
taining a smaller  proportion.  The  peroxide  of 
copper  gives  a blue  or  green  colour,  and  the  sub- 
oxide a ruby  red.  The  peroxide  of  iron  gives  a 
yellow,  and  the  sub-oxide  a dull  green.  Certain 
oxides  are  valuable  for  their  power  of  respectively 
increasing  or  diminishing  the  oxidation  of  other 
oxides.  Thus,  to  obtain  an  iron  yellow,  which  is 
the  characteristic  colour  of  the  peroxide  of  iron,  it 
is  necessary  to  add  to  the  mixture  oxide  of 
manganese,  which,  at  a high  temperature,  parts 
with  its  oxygen  and  its  colouring  power  simul- 


taneously. The  oxygen  thus  set  free  goes  to 
the  assistance  of  the  peroxide  of  iron,  which 
has  a tendency  to  part  with  its  oxygen, 
and  to  produce  a green  colour.  The  sub-oxide  of 
copper  has  a great  tendency  to  rob  oxygen  from 
any  convenient  source,  and  to  produce  a blue  or 
green,  instead  of  a red ; it  is  therefore  necessary, 
when  a red  is  wanted,  to  mix  with  it  some  substance 
which  absorbs  oxygen  with  greater  avidity.  The 
oxide  used  for  this  purpose  is  the  sub-oxide 
of  tin.  It  often  happens  that  in  preparing 
the  pink  from  the  oxide  of  gold  and  red 
from  the  oxide  of  copper,  the  reductive  action  is 
carried  too  far,  and  instead  of  having  the  oxide  in 
solution,  the  metal  is  found  suspended  in  the  glass 
in  a state  of  extremely  fine  division.  The  glass 
in  this  condition  reflects  a red  colour,  but 
transmits  an  opalescent  blue.  If  the  particles 
of  the  metal  be  sufficiently  large  to  reflect  the 
characteristic  colour  of  the  actual  metal,  the  well- 
known  effect  of  avanturine  is  obtained.  The 
different  colours  produced  by  the  same  oxide  are 
best  observed  in  the  case  of  copper  and  cobalt.  A 
small  quantity  of  the  per-oxide  of  copper  gives  a 
blue,  and  a larger  quantity  a green.  In  the  same 
way  a strong  dose  of  the  oxide  of  cobalt  gives  a 
red,  a smaller  dose  a violet,  and  a comparatively 
minute  quantity  the  characteristic  blue,  or  a thick 
layer  of  cobalt  glass  transmits  red  rays,  a thinner 
layer,  violet  rays,  and  a still  thinner  one,  blue 
rays.  Opacity  may  be  produced  by  devitrification, 
by  the  semi-fusion  of  pulverised  white  or  coloured 
glasses,  and  by  the  addition  to  transparent  glass 
of  some  infusible  material.  Devitrification  has 
never  been  pressed  into  practical  use ; the  semi- 
fusion of  pulverised  glass  places  at  the  decorator’s, 
disposal  a material  of  great  strength,  possessing  a 
granular  and  irregular  surface,  together  with  the 
power  of  developing  almost  every  tint  of  colour  in 
an  absolutely  permanent  condition.  The  process 
is  also  valuable  to  the  manufacturer,  as  supplying 
a means  of  utilising  waste.  Opaque  black  glass  or 
black  enamel  is  formed  by  the  addition  to  trans- 
parent glass  of  an  excess  of  an  infusible  or  partially 
fusible  black  oxide,  as,  for  instance,  that  of 
iridium,  of  cobalt,  of  manganese,  or  of  iron.  White 
and  coloured  enamels  owe  their  opacity  to  the 
oxide  of  arsenic,  the  oxide  of  tin,  the  phosphate  of 
calcium,  or  to  cryolite,  a compound  of  sodium, 
aluminium,  and  fluorine,  and  their  colours  to 
different  metallic  oxides.  It  is  cryolite  which  gives 
the  opacity  to  the  well-known  hot  pressed  por- 
celain, good  specimens  of  which  have  been  kindly 
lent  by  Mr.  J.  G.  Sowerby,  of  Gateshead-on-Tyne. 

II. — Manipulation. 

The  molten  glass  gathered  on  the  end  of  the 
hollow  blowing  iron  may  be  placed  in  a mould, 
and  by  the  pressure  of  a workman’s  breath  on  its 
inner  surface,  may  be  forced  to  adapt  both  its 
internal  and  its  external  surface  to  the  form  and 
surface  of  its  environment.  By  this  means  the 
glass  may  not  only  receive  the  actual  form  of  the 
interior  of  the  mould,  but  may  also  be  imprinted 
by  any  depressed  or  raised  ornament,  wrought  on 
its  inner  surface.  If  instead  of  being  expanded  by 
the  workman’s  breath,  it  be  forced  to  adapt  itself 
to  the  mould  by  the  descent  of  a plunger,  it  will 
assume  on  its  outer  surface  the  internal  form  of  the 
mould,  together  with  any  decoration  which  may  be 
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wrought  upon  it,  and  on  its  internal  surface  the 
form  and  surface  of  the  plunger. 

The  molten  glass  may  also  be  fashioned  by  the 
breath  and  the  simple  tools  of  the  glass-blower. 
The  arms  of  the  chair  in  which  the  workman 
sits,  and  the  hollow  and  solid  rods  by  which  he 
holds  and  rotates  the  glass  with  his  left  hand, 
constitute  the  entire  mechanism  of  his  lathe. 
His  principal  tools  are  what  may  be  called  the 
sugar-tong  spring  tool,  the  shears,  the  battle- 
dore or  flattening  tool,  together  with  a variety  of 
simple  clips,  measure  sticks,  and  calipers.  How- 
ever simple  the  tools  may  be,  the  variety  of 
form  which  a blown  bulb  may  be  forced  to  assume 
is  inexhaustible.  The  molten  glass,  when  gathered 
from  the  crucible,  is  too  fluid  for  immediate  manipu- 
lation, and  requires  to  be  partly  solidified  by  rol- 


to  renew  the  plasticity  of  glass  essential  to 
manipulation  is  obtained  by  inserting  the  bulb  or 
vessel  into  the  mouth  of  a heated  crucible,  or 
into  a furnace  adapted  to  the  purpose.  If  to  the 
end  of  a solid  mass  or  hollow  bulb  of  glass  a second 
working  rod  be  attached  by  a seal  of  glass,  and 
the  workman  recedes  whilst  retaining  the  blowing 
iron,  and  an  assistant  recedes  carrjnng  the  second 
rod,  the  bulb  or  mass  which  unites  them  may  be 
indefinitely  extended.  If  a connection  be  formed be- 


ling  on  a polished  iron  slab,  or  by  insertion  in 
moistened  wooden  cup-shaped  moulds,  from  which 
the  glass  may  assume  a rough  outline  of  its  ulti- 
mate form.  The  first  process  in  every  case  is  blow- 
ing through  the  hollow  gathering  iron  until  the 
mass  of  glass  be  expanded  into  a bulb.  If  the  iron 
he  held  vertically,  with  the  bulb  downwards,  the 
bulb  is  elongated  by  gravitation,  and  expanded  at 
the  same  time  ; if  the  bulb  be  raised  and  blowing 
be  continued,  it  increases  in  circumference  only. 
The  bulb  may  also  be  elongated  by  gravitation 
alone,  assisted  by  a swinging  motion.  Whilst  the 
bulb  is  being  shaped  with  the  spring  tool,  it  must 
be  kept  in  constant  rotation  by  rolling  the 
rod,  to  which  it  is  attached  upon  the  arms 
of  the  chair,  as  otherwise  it  would  collapse.  If 
the  end  of  the  bulb,  remote  from  the  blowing 
iron,  be  opened,  and  the  bulb  be  rapidly 
rotated  and  heated  simultaneously,  it  will  suddenly 
fly  open  by  centrifugal  force  into  a flattened  disc. 
If  the  disc  be  re-heated,  and  the  iron  held  perpen- 
dicularly with  the  disc  downwards,  the  disc  will 
gradually  crumple  and  collapse.  The  heat  required 


tween  a source  of  molten  glass,  and  the  circumference 
of  a heated  wheel,  and  the  wheel  be  caused  to  re- 
volve with  speed,  a thread  is  coiled  upon  the  wheel 
in  an  extreme  state  of  tenuity.  This  thread  may 
be  spun  into  a decorative  fabric. 

III. — Treatment  of  Surface  in  Order  to 
Supplement  Effect  Due  to  Nature  or  Form. 

Decorative  surface  obtained  by  blowing  into  moulds. 
Venetian  sheet  glass. 

Ribbed  and  diamond  moulded  table  glass. 

Decorative  applications  to  surface  by  heat. 

1 . Colomed  and  metallic  gems,  seals,  and  frills. 

2.  Etchings  in  gold  leaf. 

3.  Sections  of  variegated  cane. 

4.  Threading,  imitation  leaves  and  feathers,  and 
various  forms  of  threading. 

5.  Reticulated  enamel  ornament,  with  bubbles. 

6.  Metallic,  coloured,  and  scale  decoration. 

7.  Frosted  glass. 

8.  Iridescence. 
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Decorative  applications  without  heat. 

1.  Iridescence  by  corrosion  and  decay. 

2.  Cutting. 

-3.  Engraving. 

4.  Sand  blast  process. 

5.  Acid. 

6.  Carving*.  Specimens  lent  by  Mr.  Thomas  Webb, 
of  Stourbridge  G-lass  Works,  Stourbridge.  The  origina- 
tion of  the  process  is  due  to  Mr.  North  wood. 

7.  Enamel  painting  and  gilding,  fixed  by  heat. 

8.  Mosaic  transparent  glass. 

9.  Mosaic  opaque  glass. 

10.  Stencilled  opaque  glass. 


Such  are  a few  of  the  processes  now  employed  in 
the  manufacture  of  glass  for  decorative  purposes. 
Additional  and  improved  processes  will  constantly 
be  introduced  as  long  as  the  demand  for  decorative 
glass  continues.  The  style  of  the  products  of  our 
Sint  glass  manufactories  has  so  completely  changed 
in  the  course  of  a few  years,  that  it  is  difficult  to 
foresee  upon  what  lines  the  manufacture  of  the 
future  is  likely  to  run.  The  change  is  clearly  in- 
dicated by  the  fact  that  whereas  flint  glass  was^ 
almost  entirely  sold  by  weight,  sale  by  weight  is 
at  the  present  time  an  exception.  This  change 


Fig.  6. — Wine-glass. 


indicates  a loss  of  a staple  product,  namely,  the 
heavy  ware  of  medium  or  common  quality.  The 
majority  of  this  ware  is  now  produced  on  the 
Continent;  the  remainder  has  been  retained  in 
England  by  the  perfection  of  the  material  of 
pressed  glass,  and  of  the  mechanism  by  which  it 


Fig.  7. — ^Application  op  Handles,  Sceolls,  kQ. 

is  produced.  Pressing  glass  is  a manufacture  by 
itself,  and  the  loss  remains  to  the  workmen  and 
manufacturers  of  flint  glass.  Decorative  glass  has 
taken  the  place  of  that  which  has  been  lost,  but  it 
is  doubtful  how  long  it  will  be  possible  to  produce 


it  with  proflt,  considering  the  increase  of  foreign 
competition.  English  flint  glass  manufactories 
are  now  mainly  turning  out  the  best  quality  of 
table  glass  and  decorative  glass,  and  their  chief 
profit  depends  upon  the  invention  of  a succession 
of  novelties.  The  only  safeguard  of  these  two 
branches  of  manufacture  is  to  adopt  an  English 
style  and  an  English  standard.  The  style  should 
be  determined  by  consideration  of  the  utility  of  the 
vessels  produced,  and  of  the  nature  of  the  material. 

It  is,  for  instance,  undesirable  to  expend  pro- 
longed labour  upon  the  decoration  of  glass  which 
is  essentially  fragile.  The  forms  and  decoration 
of  the  wares  produced  must  be  elegant  and  simple,  , 
and  every  care  must  be  taken  to  develop  the  effects  I 
due  to  the  natural  properties  of  the  material.  The 
standard  must  be  the  highest  possible,  and  no  i 
vessel  should  be  allowed  to  leave  the  sorter’s  hands  : 
which  is  not  perfect  both  in  material  and  work-  1 
man  ship. 

Effectual  assistance  in  the  competitive  struggle  \ 
may  be  derived  from  the  adoption  of  improved  i 
methods  of  working  and  the  application  of  im-  • 
proved  knowledge  and  of  greater  economy  through  - ; 
out  all  the  processes  of  manufacture.  Above  aU,  j 
it  will  be  advantageous  if  workmen  and  manu-  | 
facturers  can  discover  that  their  true  interest  is  i 
identical.  The  Flint  Glass  Makers’  Society  makes, 
and  has  made,  mistakes ; but  these  mistakes  form  I 
no  valid  reason  for  antagonism,  and  to  the  society  | 
are  due  the  increased  sobriety,  intelligence,  and  I 
productive  capacity  of  the  workmen. 
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DISCUSSION. 

The  Chairman,  in  inviting  discnsBion,  said  he  hoped 
Mr.  Webb  would  give  some  further  information  on  this 
important  subject. 

Mr.  Webb  said  he  should  have  been  happy  to  say 
something,  but  really  there  was  nothing  to  swld  to  the 
very  full  information  which  Mr.  Powell  had  given. 

Mr.  Clements  said  ho  was  not  practically  accpiainted 
with  the  manufacture  of  glass,  but  had  done  a little  at 
it  as  an  amateur,  and  had  often  witnessed  the  marvellous 
skill  with  which  the  glass-cutter  could  tell  whether  the 
facets  of  a piece  of  glass  were  of  uniform  size  without 
measurement.  Some  time  ago  he  endeavoured  to  got  up 
an  amateur  society  in  the  City,  one  of  the  objects  of  which 
was  to  practice  glass-blowing,  metal  and  wood  turning, 
&c.,  but,  unfortunately,  the  scheme  fell  through.  With 
regard  to  the  colours  which  had  been  mentioned.  Wlien 
different  oxides  were  treated  by  various  re-agents  in  a 
test-tube,  the  different  colours  would  be  seen,  produced 
by  the  rays  of  light  passing  through  the  substance.  It 
was  well  known  that  colour  was  caused  by  certain  rays 
of  light  being  absorbed,  and  others  being  allowed 
to  pass,  or  being  reflected.  If  all  the  I’ays  were  reflected 
or  transmitted,  the  colour  was  white  ; if  they  were  all 
absorbed,  it  was  black ; but  if  some  only  were  absorbed, 
the  remainder  would  cause  the  colour.  He  understood 
that  foreign  competition  was  very  severe  in  the  glass 
trade,  but  that  was  the  case  with  many  other  trades  as 
well.  The  sand-blast  was  shown  in  operation  at  the 
Loan  Exhibition  at  South  Kensington  some  years  ago. 

The  Chairman  said  that  as  there  seemed  to  be 
no  one  inclined  to  discuss  the  subject,  he  must  con- 
clude the  proceedings  by  proposing  a vote  of  thanks 
to  the  reader  of  the  paper.  He  must  say  he  was 
not  surprised  that  there  was  no  discussion,  for 
really  the  paper  was  so  full  of  matter,  that  they 
had  as  yet  been  hardly  able  to  sort  it  in  their 
minds.  There  was,  as  Mr.  Powell  had  told  him 
before  coming  in  the  room,  enough  matter  in  the  paper 
for  three  lectures.  As  far  as  he  was  concerned,  one 
very  clear  idea  brought  home  to  his  mind  was,  that  at 
all  events,  we  had  here  a manufacture  with  which, 
up  to  the  present  time,  machinery  had  little  to  do. 
When  he  saw  the  rough  tools  with  which  the  beauti- 
ful articles  were  made,  he  thought  that  even  Mr. 
Kuskin  might  find  some  pleasure  in  contemplating  the 
glass  manufacture.  There  did  not  seem  to  be 
any  portion  of  the  subject  in  which  machinery 
had  intervened,  except  in  that  one  process  of  the 
sand-blast ; and  it  was  certainly  some  satisfaction  to 
see  that  there  was  still  one  branch  left  in  wliich  real 
handicraft  skill  had  to  do  the  largest  portion  of  the 
work  ; and  they  could  all  reciprocate  the  wish  which 
the  reader  of  the  paper  had  expressed,  that  they 
should  have  an  English  st3'le,  and  that  this  iudustrj^, 
which  was  of  enormous  importance,  should  prosper 
in  this  country.  They  must  all  agree  with  him  that 
one  of  the  best  chances  of  its  succeeding,  would  be 
for  the  workmen  and  manufacturers  to  come  to  the 
conclusion,  and  to  act  upon  the  conclusion,  that 
their  interests  were  identical.  He  did  not  know 
that  there  was  anything  so  likely  to  conduce  to 
that  end,  as  when  a large  employer  of  laboiir  spoke  as 
Mr.  Powell  had  spoken,  of  the  society  wliich  came 
particularly  within  his  purview,  the  Flint  Glass  Makers’ 
Society,  and  when  they  found  that  the  manufacturer 
was  not  treating  the  trade  society  as  an  opponent,  but 
gave  it  full  credit  for  all  the  good  which  it  could  and 
did  do.  He  was  sure  they  owed  a hearty  vote  of 
thanks  to  Mr.  Powell,  for  the  admirable  paper  he  had 
read. 

The  vote  of  thanks  was  passed  unanimously,  and  the 
proceedings  terminated. 


MISCELLANEOUS. 


TECHNICAL  COLLEGE. 

The  first  sfime  of  the  City  and  Guilds  of  London 
Technical  College,  I'insburj’,  a building  adjoining  iho 
Cow])cr- street  8<  hools,  was  laid  on  Tuesday,  10th  in:-t., 
by  lI.R.lI.  rrimx!  Leopold.  The  cla.«se.s  of  young  men, 
previou.sly  held  in  the  s«:hoolH,  were  attended  in  18.  ^ by 
422  students,  and  related  ohiefly  to  ajjjdied  ]>h\’si(;  ini(l 
chemistry.  The  new  college  will  be  a jjlain  building  in 
cla.ssical  style.  It  will  eontain  .‘12  re.irns,  compri.-ing 
a large  laboratorj’-,  two  lecture  theatres,  cb'iss  r<  .in- 
fitted  with  appliances  for  b .-n  hing  various  branch'  - of 
physics,  chemi.stry,  and  mechanic.'i,  rooms  fiir  drawing, 
profcssor.s’  rooms,  workshoj>s,  an  (-ngine  room,  and 
clerks’  offices.  The  co.st  <ff  the  building  and  fitting-  is 
estimated  at  .€20,000  or  .€2.o,0oo.  The  funffs  hav«  h r u 
provided  by  the  City  comjjanics  and  the  City  of  Lond-on, 
and  are  administered  by  the  Citj'  and  Guild  -;  of  Loii:loii 
Institute  for  the  Advancement  of  Technical  Education. 

The  Lord  Chancellor  (Lord  Selbome',  on  behalf  of  the 
Council  of  the  City  and  Guilds  of  J.,ondon  Institute, 
Avelcomed  his  Roj'al  Highnes.s,  and  said  that  the  in.sti- 
tute  now  conducted  local  examinations  in  subjects  of  Z2 
industries,  and  in  85  different  jdace.s.  The  number  of 
candidates  at  the  examinations  three  j'cars  ago  was  202, 
last  year  it  was  31 G,  and  this  year  there  were  2,401 
entries.  Through  the  liberal  co-operation  of  the  KoA*al 
Commissioners  of  the  Exhibition  of  1851,  a valuable 
site  of  ground  at  South  Kensington  had  been  given,  or 
let  at  a nominal  rent,  to  the  Institiite,  for  the  purpose  of 
erecting  upon  it  a central  institution,  and  sufficient 
funds  were  already  provided  to  make  it  certain  that  it 
would  soon  be  established.  The  object  of  that  central 
institution  was  to  give  the  highest  kinds  of  instruction 
necessary  to  qualify  persons  to  become  teachers  of  the 
industrial  arts  and  their  principles  all  over  the  covmtry. 
The  Finsbury  College  was  not  to  interfere  with  the  neces- 
sary training  of  the  factory  and  the  workshop,  but  it  wa^i 
meant  to  give  artisans  that  knowledge  Avhich  Avould 
enable  them  to  receive  their  training  in  the  most  intelli- 
gent manner.  The  institution  had  received  from  28- 
firms  connected  with  the  business  of  cabinet -making  and 
furnishing  an  application  that  their  trades  might  be 
admitted  to  the  benefits  of  the  institiition,  and  it  wa.s 
intended  that  they  should  be  admitted.  The  institution 
held  an  intermediate  place  between  the  central  institu- 
tion at  South  Kensington  and  the  upper  schools,  whether 
technical  or  middle-class  schools,  from  which  the  pupils 
would  originally  come,  and  at  the  Finsbury  College 
they  Avould  receive  a sound  foundation  of  knowledge  for 
the  practice  of  their  different  arts  and  trades. 

Prince  Leopold  haA'ing  guided  the  stone  into  its 
proper  position,  said,  my  Lord  iMaj-or,  my  Lords, 
Ladies,  and  Gentlemen, — I have  uoav  had  the  pleasure 
of  laying  the  foundation  stone  of  the  first  technical 
college  ev'er  erected  in  London.  The  report  presented 
by  the  Coimcil  of  the  City  and  Guilds  of  London 
Institute  for  the  AdA^aucement  of  Technical  Education 
will  inform  those  intei'csted  in  this  most  important 
undertaking  of  the  magnitude  of  the  work,  and  of  the 
energy  and  perseA'erance  with  wliich  it  has  hitherto- 
been  pursued  under  somewhat  adi'erse  circumstances. 
The  object  which  the  institution  has  proposed  to 
itself  is  a truly  national  and  patriotic  one.  It  has 
proclaimed  its  determination  to  enter  into  a generous 
rivalry  Avith  other  countries  in  those  branches  of  trade 
and  commerce  in  wliich  one  must  needs  confess  that 
our  native  industries  have,  of  late  years,  not  taken  the 
position  which  we,  as  Englishmen,  would  wish  them  to 
occupy.  The  old  apprenticeship  system,  whatever  its- 
merits  may  be,  and  whatever  good  work  it  may  hare 
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done  in  the  past,  is  not  equal  to  the  exigencies  of  the 
present  age,  and  we  are  beginning  to  realise  that  a 
thorough  and  liberal  system  of  technical  education  must 
be  placed  within  reach  of  the  British  artisan,  in  order 
to  enable  him  to  hold  his  own  against  foreign  competi- 
tion ; and  when  this  is  done,  I believe,  as  I have  said 
on  a former  occasion,  that  we  need  not  fear  any  rivalry 
in  the  world. 

Mr,  F.  J,  Bramwell,  F.R.S.,  as  Chairman  of  the 
Executive  Committee  of  the  Institute,  proposed  a vote 
of  thanks  to  his  Royal  Highness,  which  was  seconded  by 
Mr.  Mundella,  M.P.,  and  carried  imanimously. 


DOMESTIC  SANITATION. 

At  a meeting  of  the  Ladies’  Sanitary  Association, 
held  in  the  Rooms  of  the  Society  of  Arts  on  Tuesday, 
10th  inst,,  H.R.H.  the  Priacess  Christian  presented 
the  prizes  and  certificates  adjudged  by  Dr.  B.  W. 
Rtchardson,  F.R.S.,  to  successful  candidates  in  the 
examinations  on  the  subject  of  his  lectures  on  Domestic 
Sanitation. 

Dr.  Richardson  said — The  presence  of  the  Princess 
Christian  to  distribute  the  prizes  connected  with  the 
lately  delivered  course  of  lectures  to  the  Ladies’  Sanitary 
Association,  makes  me  recall  an  incident  which,  though 
it  occurred  long  ago,  is  in  some  way  connected  with  the 
present.  In  the  year  1855,  when  sanitary  science  was 
not  so  popular  as  it  is  now,  when,  in  fact,  it  was  an 
ignored  if  not  a tabooed  subject,  a young  and  enthusiastic 
sanitarian  ventiired  to  initiate  and  edit  a new  journal 
called  the  Journal  ofFahlic  Health.  He  took  great  pains 
to  get  the  best  contributors  he  could,  and  to  make  the 
work  as  attractive  as  possible,  and  spent  some  time  in  in- 
venting a motto  for  the  title  page.  Many  of  these  efforts 
were  successful,  and  his  motto,  “ National  health  is 
national  wealth  ’ ’ has  passed  into  a proverb.  But  in  other 
respects  his  work  was  a failure  ; it  got  no  circulation. 
In  despair  he  was  about  to  give  up  sanitarv  labours 
altogether,  when  one  evening  he  received  a short  note 
from  his  good  friend  Sir  James  Clarke.  Sir  James  in 
effect  wrote,  “ I send  you  a hasty  line  to  tell  you  some- 
thing that  win  do  you  good,  I had  a conversation  to- 
day with  Prince  Albert.  The  Prince  has  seen  your 
journal,  and  is  pleased  with  the  tone  of  it.  He  considers 
your  article  on  the  sanitary  condition  of  the  army  very 
useful,  and  likes  your  motto,  ‘ National  Health,’  &c., 
extremely.  He  has  directed  two  copies  of  the  journal 
to  be  sent  regularly  to  the  Royal  Library,  and  wishes 
you  all  success  in  your  work,”  I can  assure  you,  ladies 
and  gentlemen,  that  no  poor  traveller  on  sandy  desert 
ever  drank  from  spring  of  fresh  water  more  cheerfully 
than  this  sanitarian  did  from  that  intelligence,  for  it 
came  to  him,  not  only  as  an  encouragement  from  the 
Prince  Consort,  but  as  from  a pioneer  in  sanitary 
progress,  who  was  one  cf  the  first  to  recognise  that  a 
truly  healthy  nation  must  be  a happy,  a contented,  and 
a prosperous  nation,  and  who  had  practically  striven  to 
set  the  foundations  of  that  health,  happiness,  content, 
and  prosperity,  by  showing  how  to  lay  them  in  good 
and  wholesome  and  beautiful  homes  for  the  people. 
From  the  time  he  received  the  note  of  Sir  James  Clarke, 
this  sanitarian  never  again  hesitated.  By  lectures,  by 
statistics,  by  argument,  and,  when  the  occasion  offered 
for  addressing  great  numbers,  by  allegory,  he  tried  to 
teach  still  that  “ national  health  is  national  wealth.” 
And  now  he  has  this  new  recognition,  which  will  always 
be  remembered,  that  after  a quarter  of  a century,  a 
Royal  lady,  who  is  amongst  the  nearest  to  the  good  and 
illustrious  Prince,  comes  forward  to  give  away  the 
prizes,  which  completes  his  latest  and,  in  some  degree, 
most  successful  effort  as  a sanitary  reformer.  The  course 
of  lectures  which  has  just  closed  is  one  of  several  courses 
that  have  been  delivered  before  the  Ladies’  Sanitary 
Association.  It  was  suggested  to  the  Association  by 


the  address  I had  the  honour  to  speak  before  the  last 
Congress  of  the  Sanitary  Institute,  so  ably  presided  over 
at  Exeter  by  Lord  Fortescue,  and  owing  to  the  zeal 
and  energy  by  which  the  movement  has  been  promoted 
by  the  committee,  and  the  unceasing  activity  of  the 
secretary.  Miss  Rose  Adams,  it  has  been  singularly 
fortunate.  Nearly  three  hundred  pupils  have  been  in 
regular  attendance,  and  have  formed  a class  it  has 
been,  indeed,  a real  pleasure  to  instruct.  The  subjects 
of  food  and  digestion,  of  the  circulation  of  the  blood,  of 
nutrition,  of  vital  warmth,  of  breathing,  and  of  ventila- 
tion, in  their  various  adaptations  to  domestic  sanitation, 
have  been  most  carefully  discussed  and  illustrated,  while 
the  handsome  prizes  offered  by  the  distinguished  veteran 
in  the  sanitary  cause,  Mr.  Edwin  Chadwick,  have 
made  the  work  go  forward  with  such  enthusiasm, 
that  no  fewer  than  seventy -five  competitors  (ladies 
and  gentlemen),  with  a grand  total  of  over  fifteen 
hundred  closely  - written  competitive  pages,  have 
entered  the  field  in  friendly  contest.  Three  sets  of 
papers  have  thus  been  composed  on  seventeen  questions 
submitted  for  answer,  and  so  excellent  are  the  majority 
of  the  papers,  so  clear,  so  methodical,  so  correct,  that 
adjudication  has  almost  been  a penalty.  The  papers 
have  all  come  to  me  anonymously,  marked  simply  by  a 
number,  so  that  I am  ignorant  at  this  moment  to  whom 
the  honours  are  awarded,  I wish  I could  have  awarded 
to  everyone,  for  none  are  actually  unworthy  of  recog- 
nition, while  to  those  who  are  the  recipients,  the 
merit  is  indeed  of  signal  character.  There  are  two 
“Chadwick”  Prizes,  a first  of  ten,  a second  of 
five  guineas  ; a third  prize  of  two  guineas,  by  Lady 
Mount-Temple  ; a fourth  prize  of  one  guinea,  by  Miss 
Marshall ; a fifth  of  one  guinea,  by  myself ; five  special 
first-class  certificates  of  merit,  sixteen  first-class  certifi- 
cates of  merit,  and  nineteen  second-class  certificates  of 
merit.  In  commenting,  in  the  briefest  manner,  on 
the  resxilts  of  this  trial  of  skill,  I will  allude  mainly 
to  one  or  two  of  the  most  practical.  In  some  of 
the  essays,  certain  candidates  have  evinced  more 
knowledge  and  skill  than  the  rest,  but  all  have 
shown  that  they  have  a sound  knowledge  of  four  sub- 
jects, viz.,  the  relative  values  of  the  substances  used  as 
foods  ; the  circulation  of  the  blood  ; the  process  of 
breathing,  with  the  conditions  which  produce  a pure 
and  healthy  dwelling  ; and  the  management  of  a sick 
room.  On  the  last  topic,  such  thoughtful  care  has  been 
bestowed  that,  if  I were  a sick  man,  I do  not  know 
where  I could  look  for  intellectual  and  skilful  nursing, 
with  so  much  hope  of  advantage,  as  amongst  the 
seventy-five  essayists  who  have  answered  the  questions 
on  this  all-important  domestic  accomplishment.  And 
now,  my  Lord  Aberdare,  the  time  has  come  when  those 
who  give,  those  who  receive,  and  those  who  look  on  will 
experience  equal  delight.  Her  Royal  Highness  will 
distribute  to  the  successful  candidates  their  weU-eamed 
rewards. 

Mr.  Chadwick,  in  moving  a vote  of  thanks  to  Her 
Royal  Highness,  said — It  is  permitted  me  to  move  a vote 
of  thanks  to  her  Royal  Highness  for  the  honour  of  her 
attendance  here  to-day,  and  the  high  sanction  she  has 
conferred  on  our  proceedings.  In  doing  so,  I venture 
to  express  the  gratification  which  I feel  will  be  felt 
by  all,  as  I may  presume  to  take  it  as  a manifestation 
of  the  continued  interest  bestowed  by  our  Royal  family 
on  sanitary  science — the  improvement  of  the  health  of 
the  people.  In  reference  to  it,  I had  grounds  for  the 
statement  that,  if  all  the  owners  of  cottages  in  the 
Empire  exercised  the  same  sanitary  care  that  has  been 
exercised  on  the  cottages  on  her  Majesty’s  private 
estates,  the  general  sickness  and  death-rates  would  be 
reduced  one -third  ; that  is  to  say,  it  would  be  as  if  on 
every  third  year  there  were  a jubilee,  and  no  sickness 
and  no  deaths.  At  the  first  International  Exhibition, 
when  Royal  Princes  exhibited  chiefl.y  decorative  objects 
of  art,  the  one  object  which  her  Royal  father  gave  as 
his  sole  personal  contribution  to  the  International  Ex- 
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hibition  was  a model  cottag’e — a model  of  the  available 
sanitary  principles  of  construction.  Where  that  model 
has  been  followed  with  the  sanitary  principles  embodied, 
as  they  have  been  very  extensively,  the  death-rates 
have  been  reduced  by  more  than  one-third,  as  compared 
with  the  rates  specially  prevalent  amongst  the  common 
dwellings  of  the  same  classes  of  the  people.  Now  the 
principles  propounded  in  the  able  sanitary  lectures  which 
Dr.  Richardson  has  given,  and  for  the  proofs  of 
attention  to  which  the  prizes  have  been  awarded, 
relate  mainly  to  principles  of  sanitation,  food,  clothing, 
and  to  the  use  of  the  house,  those  accessories  would  add 
largely  to  the  gains  from  the  improved  construction  of 
the  model  cottage  of  her  Royal  father,  and  would,  I 
expect,  bring  up  the  total  gains  from  its  use  to  one 
half  or  more.  I,  therefore,  move  that  our  cordial 
thanks  be  given  to  her  Royal  Highness  for  the  sanction 
she  has  given  to  our  objects  by  the  honour  of  her 
attendance,  and  the  assurance  it  implies  of  the  con- 
tinued support  of  herself,  as  a member  of  her  illustrious 
house,  to  labours,  such  as  tho.se  of  the  Ladies’  Sanitary 
Association,  for  the  prevention  of  suffering,  and  for 
improving  the  health  of  the  people. 

The  motion  was  seconded  by  Lord  Alfred  S Churchill, 
and  Lord  Aberdare  (the  Chairman)  responded  on  behalf 
of  the  Princess. 


BREAD  REFORM  LEAGUE. 

Miss  M.  Yates,  the  Hon.  Sec.  of  the  Bread  Reform 
League,  has  written  a letter  to  the  Miller,  in  answer 
to  the  remarks  of  Dr.  Graham,  noticed  in  this  Journal 
(April  8,  p.  448),  and  the  following  extracts  are  here 
given  at  her  request.  In  a previous  letter  she  points  out 
that  although  it  is  said  that  whole-meal  has  only  497 
per  cent,  of  phosphoric  acid,  and  only  3 4 per  cent,  of 
lime,  whilst  white  flour  has  43  7 per  cent  of  phosphoric 
acid,  and  6‘0  per  cent,  of  lime,  as  Professor  Church 
states  “ That  1 lb.  of  whole-meal  contains  119  grains  of 
mineral  matter,  whilst  1 lb.  of  fine  white  flour  only  con- 
tains 49  grains.  These  per-centages  show  that  in  a 
pound  of  whole-meal  there  would  be  59  1 grains  of 
phosphoric  acid,  whilst  in  fine  white  flour  there  would 
only  be  21  3.  The  same  figures  show  that  1 lb.  of 
whole-meal  instead  of  containing  less  lime  has  4-0  grains 
of  lime,  whilst  a pound  of  fine  white  flour  has  only  2 ■ 1 
grains  of  lime.”  As  Dr.  Edward  Smith  states  “That  a 
man  requires  daily  from  32  to  79  grains  of  phosphoric 
acid,  it  is  at  once  evident  what  an  advantage  whole- 
meal has  over  fine  white  flour,  and  how  essential  it  is 
that  people  who  cannot  afford  a plentiful  supply  of 
meat,  milk,  or  eggs,  should  be  able  to  obtain  bread 
which  contains  this  phosphoric  acid,  for  it  is  a com- 
ponent part  of  the  blood,  brain,  and  nerves.” 

“ But,  as  I have  before  stated,  we  are  not  relying 
upon  mere  chemical  analysis  to  prove  the  superior  ad- 
vantages of  wheat-meal  bread,  but  upon  practical  ex- 
perience of  its  benefits.  Men  who  can  easily  carry 
on  their  backs  from  four  to  five  hundred  pounds  weight 
can  scarcely  be  considered  ‘ poor  representatives  of 
physical  force.’  I myself  have  often  seen  this  done  by 
! men  whose  principal  food  was  wheat-meal  bread,  and 
j who  scarcely  ever  touched  meat,  but  who  said  they 
could  not  work  well  on  white  bread  alone,  as  they  felt 
" hungry  again  soon  after  eating  it.” 

I In  the  second  letter,  Miss  Yates  quotes  from  Drs. 
Edward  Smith,  Lankester,  Pavy,  and  Parkes,  to  prove 
that  albumen  is  as  essential  as  fibrine,  and  cannot, 
therefore,  be  any  disadvantage  in  a bread,  and  that  the 
cerealine  “ is,  from  a dietetic  point  of  view,  most  valu- 
able, for,  as  Dr.  Pavy  observes,  ‘ the  power  of  digesting 
starch  is  not  by  any  means  such  as  to  secure  the  diges- 
( tion  of  all  that  enters  the  alimentary  canal,’  it  is 
reasonable  to  suppose  that  the  cerealine  (which  resem- 
bles the  extract  of  malt,  which  is  now  being  so  exten- 
-Tively  prescribed)  will  assist  the  digestion  of  the  bread. 


The  benefit  derived  from  food  depend.s,  not  on  the 
amount  eaten,  but  on  what  is  as.similated.”  Miss  Yates 
concludes  her  reply  as  follows  : — 

“ Experience  shows  that  tho.se  nation-s  who  do  not  eat 
meat,  or  with  whom  meat  is  only  an  occasional  luxury, 
almo.st  invariably  adopt  brown  bread.  There  are  nume- 
rous example.s  of  people  being  healthy  and  vigoroits 
without  ever  touching  meat,  when  their  principal  food 
is  brown  bread.  I have  already  mentioned  the  Arab 
fellaheen,  Turki.sh  Hamals,  and  Sicilian  peasants.  That 
I have  seeTi  myself  pensonally.  From  friends  I hear 
that  the  Hindoos  of  the  North -We.stem  Provinces  can 
walk  fifty  or  sixty  miles  a day  with  no  other 
food  than  ‘chapatties’  made  of  whole-meal  with 
a little  ‘ghee’  or  Galam  butter.  The  Swedi.sh, 
Norwegian,  and  Russian  peasants  live  principally  on 
brown  bread.  The  French  peasantry,  at  the  beginning 
of  the  prc.sont  century,  lived  on  brown  bread,  and  the 
working  classes  of  England  have  only  generally  adopted 
white  bread  during  the  last  hundred  years.  Innumer- 
able examples  will  prove  that  the  majority  of  the  human 
race  have  used  brown  bread,  and  considered  white 
bread  a luxury.  However  much  chemi.sts  may  now 
differ,  science  must  eventually  corroborate  this  practical 
experience.  Now  that  wheat-meal  bread  can  be  ob- 
tained in  such  a palatable  and  digestible  form,  we  are 
certain  that  its  general  adoption  would  be  a great  benefit 
to  both  rich  and  poor,  for  they  will  find  by  experience 
that  it  sustains  and  nourishes  them  better  than  white 
bread  does,  and  that  a much  larger  amount  of  work  can 
be  done  on  it  alone  than  on  white  bread  alone.’ 


NOTES  ON  AMERICAN  SCIENCE  AND 
MECHANISM- 

ThE  PflOTOPriONE. 

At  the  meeting  of  the  National  Academy  of  Sciences, 
in  Washington,  U.S.A.,  on  the  21st  April,  Profe.ssor 
Graham  Bell  made  a communication  of  his  most  recent 
researches  on.  the  principles  of  the  photophone.  On 
his  return  from  Europe  a discovery  that  had  been 
made  relative  to  the  marked  results  obtained  when 
lamp-black  formed  an  ingredient  in  diaphragms  com- 
posed of  silks  and  worsteds,  led  to  this  pigment  being 
tried  alone,  with  the  result  that  when  a teaspoonful  of 
lamp-black  was  placed  in  a test  tube  and  exposed  to  an 
intermittent  beam  of  sunlight,  the  sound  produced  was 
the  loudest  that  has  yet  been  obtained.  When  a smoked 
piece  of  glass  was  held  in  the  intermittent  beam,  the 
sound  was  loud  enough  to  be  heard  in  any  part  of  the 
room.  When  the  beam  was  thrown  into  a resonator, 
the  interior  of  which  had  been  smoked  over  a lamp, 
curious  alternations  of  sound  and  silence  were  observed. 
The  interrupting  disc  was  set  rotating  at  a high  rate  of 
speed,  and  allowed  to  come  gradually  to  rest.  An  ex- 
tremely feeble  musical  tone,  at  first  heard  gradually, 
fell  in  pitch  as  the  rate  of  interruption  grew  less.  When 
the  frequency  of  the  interruption  corresponded  to  that 
of  the  fundamental  of  the  resonator,  the  sound  was  so 
loud  that  it  could  easily  be  heard  by  hundreds  of  people. 

There  seems  reason  to  think  that  a practical  result 
of  the  discovery  here  described  will  be  the  use  of 
lamp-black  in  an  articulating  photophona,  in  place  of 
the  electrical  receiver  hitherto  employed.  It  is  now 
definitely  established  that  the  colour  and  the  physical 
condition  of  the  solids  operated  on  determine  the  in- 
tensity of  the  sonorous  effects.  The  explanation  given 
by  Professor  Bell  is  to  the  following  effect  : — Lamp- 
black is  a substance  which  becomes  heated  by  exposure 
to  rays  of  all  refrangibility,  and  a mass  of  this  substance 
may  be  looked  upon  as  a sponge,  with  its  pores  filled 
with  air  instead  of  water.  When  a beam  of  sunlight 
falls  upon  this  mass,  the  particles  of  lamp-black  are 
heated,  and,  consequently,  expand,  causing  a contrac- 
tion of  the  air  spaces  or  pores  among  them.  Under 
these  circumstances  a pulse  of  air  should  be  expelled, 
just  as  water  would  be  squeezed  out  from  a sponge. 
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The  force  with  which  the  air  is  expelled  mtist  he  greatly 
increased  by  the  expansion  of  the  air  itself,  due  to  contact 
with  the  heated  particles  of  lamp-black.  The  converse 
process  takes  place  when  the  light  is  cut  off,  the  particles 
become  cool  and  contracted,  the  air  space  is  enlarged, 
and,  in  consequence,  a partial  vacuum  is  formed,  into 
which  there  is  a rush  of  air  from  the  outside.  Owing 
to  the  great  molecular  disturbance  that  takes  place  in 
lamp-black,  it  is  imagined  that  this  substance  will  en- 
tirely supersede  the  costly  seleniiim  electric  receiver. 

Very  curious  results  were  obtained  in  course  of  experi- 
ments with  the  solar  spectrum.  Different  substances— 
solids,  liquids,  and  gases — were  used  as  receivers,  dis- 
closing the  fact  that  the  maximum  of  sound  produced 
with  them  varied  in  point  of  position  on  the  spectrum 
in  a remarkable  manner.  With  the  lamp-black  receiver 
a continuous  increase  in  the  loudness  of  the  sound  was 
observed  upon  moving  the  receiver  gradually  from  the 
violet  into  the  ultra  red,  far  out  into  which  the  point  of 
maximum  sound  lay.  Beyond  this  point  a slight  motion 
of  the  receiver  caused  complete  silence,  so  abrupt  was 
the  passage  from  the  maximum  sound  into  its  absence. 
These  experiments  have  led  to  the  construction  of  a new 
instrument  for  use  in  spectrum  analysis.  The  eye -piece 
of  a spectroscope  is  removed,  and  sensitive  substances 
are  placed  in  the  focal  point  of  the  instrument,  behind 
an  opaque  diaphragm  containing  a slit.  Those  sub- 
stances are  put  in  communication  with  the  ear  by  means 
of  a hearing  tube,  and  thus  the  instrument  is  converted 
into  a “ spectrophone.”  While  it  is  not  claimed  that 
the  ear  can,  for  a moment,  compete  with  the  eye  in  the 
examination  of  the  visible  part  of  the  spectrum,  in  the 
invisible  part  beyond  the  red,  where  the  eye  is  useless, 
the  ear  will  be  invaluable ; and  for  this  reason  the 
“ spectrophone  ” must  ever  remain  an  adjunct  to  the 
spectroscope,  in  addition  to  its  having  a wide  and  inde- 
pendent field  of  usefulness  in  the  investigation  of 
absorption  spectra  in  the  ultra  red. 

The  EIbeley  Motoe. 

There  are  few  at  the  present  time  acquainted 
with  the  higher  walks  of  mechanism  who  have  not 
heard  of  the  “ Keeley  Motor.”  Now,  what  this 
“ motor  ” is,  no  person  seems  to  know  ; what  it 
proposes  to  do  after  it  has  once  been  brought  to  a state 
of  completion  is  really  invaluable,  inter  alia,  from  the 
charming  simplicity  with  which  its  claims  are  put 
forth,  viz.,  to  get  an  enormous  amount  of  mechanical 
power  from  nothing,  or  at  any  rate  from  nothing  at  all 
worth  speaking  of ; for  instance,  a glassful  of  water  to 
drive  a railway  train  for  over  a hundred  miles.  Keeley 
was  confident  of  his  being  able  to  solve  the  problem, 
and  the  stock-holders  and  stock-dealers  equally  confident 
that  there  was  something  in  it.  It  is  true  that  it  has 
long  been  the  standing  ridicule  of  mechanics  of  the 
every-day  school,  and  for  several  years  reputable 
journals  such  as  the  Scientific  American  have  always 
linked  the  word  “deception”  to  the  usual  title  of  the 
inchoate  power  ; but  what  more  easy  than  to  persuade 
moneyed  speculators  that  all  great  and  new  discoveries 
are  subject  to  detraction?  Accordingly  money  has 
flowed  in  plentifully,  imtil  recently  when  stock  holders 
began  to  demand  that  they  must  see  something,  plenty 
of  time  having  surely  elapsed  since  first  the  stock  was 
thrown  into  the  market.  But  as  Mr.  Keeley  retained  the 
“secret”  in  his  ownhands,  he  was  master  of  the  situation, 
and  if  they  would  not  advance  more  money  it  would  be 
their  own  loss,  as  his  invention  was  now  almost  perfected. 
A “first  public  exhibition”  of  the  Keeley  engine  was, 
however,  determined  upon,  and  was  given  in  Philadelphia 
on  the  evening  of  the  22nd  April,  in  presence  of  a large 
body  of  New  York  men,  among  whom  are  some  of  fairly 
high  social  and  political  standing,  but  none  whose  nameis 
are  recognised  as  belonging  to  the  world  of  practical 
machines.  When  the  visitors  were  seated,  they  saw  be- 
fore them  a well -polished  steel  machine  composed  of 
tubes  and  globes.  Like  a scene  connected  with  con- 


juring apparatus,  the  first  act  consisted  in  removing 
every  cock  and  tube,  ostensibly  to  show  that  the 
apparatus  was  empty.  Lights  were  placed  underneath, 
and  the  visitors  were  invited  to  look  into  and  through 
the  various  chambers.  The  performance  then  com- 
menced by  one  of  the  company  pouring  a glass  of  water 
into  half-a-dozen  funnel-topped  tubes,  and  in  exactly 
twenty-nine  seconds  after  the  last  drop  went  in  a pres- 
sure was  generated  sufficient  to  raise  a six-foot  lever 
(one  inch  fulcrum),  upon  which  were  hung  700  pounds 
weight.  The  pressure  was  asserted  to  be  15,000  pounds  to 
the  square  inch.  Pausing  for  a moment,  I may  remark 
that  inniunerable  Englishmen,  and  also  numerous 
Americans,  are  aware  that  a ' ‘ Geyser  ” apparatus  is,  and 
has  for  years,  been  in  London  an  article  of  commerce,  by 
means  of  which  cold  water  poured  into  a reservoir  at 
the  top  emerges,  after  a few  seconds,  from  a faucet  at 
the  bottom,  heated  to  the  boiling  point.  But  perhaps 
Mr.  Keeley’ s visitors  on  the  occasion  referred  to  were 
not  quite  aware  of  what  takes  place  when  a drop  of 
water  is  allowed  to  come  into  contact  with  a hot 
metallic  surface.  The  vapour  said  to  create  the  pres- 
sure, in  the  experiment  now  being  described,  was  then 
passed  into  a steel  cylinder  about  30  inches  long,  by  5 
inches  in  diameter,  through  the  centre  of  which  was 
stretched  an  ordinary  piece  of  piano  wire,  and,  by 
means  of  some  mysterious  influence  exerted  by  a kind 
of  mammoth  “ tuning  fork,”  was  said  to  be  “ vivified  ” 
by  its  vibrations.  This  vapour  was  then  conveyed  to- 
the  engine  in  another  room,  to  which  all  the  visitors 
were  then  invited  to  move.  Here  was  placed  an 
engine,  or  piece  of  mechanism,  that  at  present  must  be 
considered  as  indescribable.  After  the  opening  of  some 
cocks,  something,  that  was  termed  a “ spirophone,” 
contained  in  one  of  the  cylinders,  or  rather  drums,  of 
the  mechanism  began  to  roar,  and  a shaft  connected  i 
with  it  began  to  revolve  rapidly.  The  rapidity  of  the| 
revolutions  of  the  engine  were  controlled  by  Mr.  Keeley  j 
striking  an  iron  disc  or  drawing  a bow  over  a tightly  j 
stretched  steel  wire.  Now,  what  does  all  this  pretty  1 
piece  of  mechanical  legerdemain  amount  to  ? will  be  the 
inquiry  of  the  sober,  common-sense  mechanic.  The 
writer  has  sought  to  obtain  at  head-quarters  in  New 
York  some  reliable  information  concerning  this  alleged 
“ new  power,”  which  he  could  place  before  the  readers 
of  the  Journal  of  the  Society  of  Arts,  but  has  quite  failed 
up  to  the  present  time  in  being  able  to  accord  it  a 
position  of  reliability  or  genuineness,  notwithstanding 
that  Commander  Gorringe  and  others  speak  of  what 
they  saw  as  perfectly  wonderful. 

New  Ammonia  Engine. 

Different  altogether  from  the  “ motor  ” just  spoken 
of  is  a “ low  temperature  motor,”  into  which  a some- 
what searching  examination  has  just  been  made  by  the 
chief  engineer  of  the  Navy  Department  of  the  United 
States  of  America.  This  differs  ab  initio  from  the 
“ Keeley  Motor,”  in  that  there  is  no  alleged  mystery, 
everything  being  explainable  on  scientific  principles. 
Originating  in  a machine  in  which  ammonia  was  used 
as  a means  of  producing  ice,  experiments  have  led  tc 
the  discovery  of  a motor  which,  when  completed,  will, 
it  is  stated,  prove  of  inestimable  value.  Ammonia 
being  converted  into  gas  under  high  pressure  at  ordi- 
nary temperature  has  about  three  times  the  expansive 
force  of  steam.  While  water  requires  to  be  subjected 
to  a high  degree  of  heat  ere  its  powers  can  be  put  forth, 
ammonia,  on  the  contrary,  puts  forth  its  power  at  an 
ordinary  temperature.  The  difficulty  heretofore  hae 
been  to  get  the  ammoniacal  gas  condensed  after  it 
has  operated  on  the  end  of  a piston.  It  is  now  believed 
by  Chief  Engineer  Isherwood,  who  is  acting  in  thif 
matter  with  Professor  John  Gamgee,  that  this  diffioultj 
has  been  overcome.  In  the  new  ammonia  engine  there 
is  a high  pressure  boiler  where  the  ammonia  is  converted 
into  gas  by  the  heat  in  water  of  ordinary  atmospheric 
temperature,  and  a low-pressure  boiler,  in  which 
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amiaoiiia  is  kept  at  a considerably  less  tension  than  in 
the  other,  and  with  which  the  onj^ine  is  operated.  | 
After  doing  its  work,  the  cooled  and  slirunkcn  gas  and 
liquid  are  discharged  by  an  ejector  worked  by  the 
higher  pressure  in  the  high-pressure  boiler.  This  excess 
of  ammonia  in  the  liquid  form  is  pumped  from  the  low- 
pressure  back  to  the  high-pressure  boiler,  while  the 
excess  of  heat  is  continually  being  converted  into  the 
mechanical  work  done  by  the  en^ne.  The  high 
character  of  the  men  engaged  in  working  out  this  idea, 
and  the  open  manner  in  which  they  state  the  whole 
principles  upon  which  every  action  is  based,  proves  to 
some  extent  a guarantee  of  the  possibility  of  something 
valuable  being  eventually  achieved  by  its  agency,  for, 
unlike  the  “Keeloy  Motor,”  there  is  in  the  ammonia 
motor  no  secrecy  as  regards  either  principle  or  mode  of 
action. 

New  York,  April  26th,  1881. 


METEOROLOaiCAL  SOCIETIES. 

The  subject  of  Mr.  G.  J.  Symons’s  presidential 
address,  at  the  last  annual  general  meeting  of  the 
Meteorologieal  Society,  was  “ The  History  of 
English  Meteorological  Societies — 1823  to  1880.”  The 
earliest  English  effort  at  forming  a meteorological 
society,  or,  at  any  rate,  at  securing  observations  made 
with  comparable  instruments,  recorded  upon  a uniform 
system,  was  made  in  1723  by  Dr.  James  Jurin,  who 
was  then  secretary  to  the  Royal  Society.  In  the 
“Philosophical  Transactions”  i'or  that  year  will  be 
found  an  able  Latin  address  by  Dr.  Jurin,  in  which  he 
anticipates  nearly  all  the  conditions  which  we  now  con- 
sider essential  for  comparable  observations.  This  appeal 
did  not  lead  to  much  being  done,  and  20  years  later, 
on  May  3rd,  1744,  another  attempt  was  made  by  Mr. 
Roger  Pickering,  F.R.S.,  who  read  before  the  Royal 
Society  a paper,  entitled  ‘ ‘ Scheme  of  a Diary  of  the 
Weather,  together  with  Draughts  and  Descriptions  of 
Machines  subservient  thereunto.”  The  Royal  Society 
did  not  begin  their  register  until  1774,  and  then  they  only 
continued  it  consecutively  until  1781,  after  which  they 
allowed  several  years  to  elapse  before  they  again  xinder- 
took  it.  In  1780,  the  Meteorological  Society  of  the 
Palatinate  was  formed,  and  in  the  following  year  they 
commenced  their  observations.  The  secretary  of  this 
Mannheim  Society  died  in  1790,  and  from  that  time 
the  society  languished,  and  finally  became  extinct 
amidst  the  troubles  and  wars  of  the  French  Revolution. 
The  first  meeting  for  the  formation  of  the  Meteoro- 
logical Society  of  London  was  held  on  October  15th, 
1823,  at  the  London  Coffee-house,  Ludgate  - hill,  Luke 
Howard,  Thomas  Forster,  Dr.  Clutterbuck,  J.  G. 
Tatem,  &c.,  being  among  its  chief  supporters.  The 
society  languished  soon  after  its  foundation,  but  was 
revived  in  1836,  and  finally  died  about  1843.  Seven 
years  afterwards  the  British  Meteorological  Society 
was  founded  by  Dr.  Lee,  Admiral  Smythe,  and  many 
of  the  supporters  of  the  old  society.  In  1866,  the  society 
obtained  a Royal  Charter  of  Incorporation,  and,  ceasing 

to  he  the 'Bm.TiSK  Metf  or ological  Society,  became  Tue 
Meteorological  Society.” 


GENERAL  NOTES. 


Solar  Engine. — The  following  description  of  a solar 
engine  is  given  by  Mr.  G.  F.  Rodwell,  in  his  report  of  the 
meeting  of  the  French  Association  for  the  Advancement  of 
Science,  at  Algiers,  in  Nature “ In  the  Agricultural  Exhi- 
bition one  of  the  most  interesting  machines  is  the  solar  engine, 
the  boiler  of  which  is  placed  in  the  axis  of  a mirror  1 4 feet 
m diameter,  and  formed  of  three  portions  of  hollow  truncated 
^nes,  so  as  to  get  a close  approximation  to  the  parabola. 
When  the  sun  shines  a pressm-e  of  from  three  to  four 


atmospheres  is  produced  in  the  boiler,  and  a force  of  one- 
I horse  j>ower  is  produced  through  the  intervention  of  an 
ordinary  steam-engine.  The  mirror  is  of  silvercjd  copper  ; 

I the  boiler  is  blackened  and  is  surrounded  by  a gla.ss  cylinder, 

I which  of  course  permits  the  pa-ssage  of  the  sun’s  heat  {hrough 
it,  but  obstructs  its  ese^f>o  after  absorption.  The  whole 
thing  costs  4,000  francs,  and  it  coiuld  be  u.sed  in  many 
countries  for  at  least  200  days  in  the  year. 

Fruits  from  the  West  Indies. — The  saccess  which 
has  attended  the  experimental  shipinimts  of  ripe  fresh  fruits 
from  Australia  has  set  the  \V«  st  Indians  on  their  mettle, 
and  several  planters  have  turned  their  attention  to  the  culti- 
vation of  oranges,  pine-apples,  bananas,  and  other  fruits, 
especially  for  shipment  to  Europe.  Amcriea  has  hitherto 
been  the  chief  customer  of  the  \Ve.-,t  Indian  Islands  for  fresh, 
fruits,  but  there  is  no  reason  why  Entrland  should  not  share 
in  the  fruit  produce  of  her  nearest  tropical  eolonies.  At  the 
present  time  the  trade  in  pine-apidr  . is  pn-tty  well  monopo- 
lised by  the  Bahamas,  from  whence  we  receive  the  cheap 
fruits  which  are  displayed  in  a mr^re  or  less  damaged  con- 
dition on  the  costermongers’  barrows  in  tin;  .-tres-ts  of  Lindon 
during  the  summer  months.  But  if  rnor<  care  were  taken  In 
selecting  and  packing  the  fruit,  pinc-appb  might  her*  'oived 
in  excellent  condition  from  all  the  West  Indian  Islands,  and 
not  only  pine-apples,  but  bananas  and  oranges.  The  greater 
expense  which  would  be  incurred  by  a little  more  care  in 
packing  the  fruit,  and  the  additional  cost  of  freight,  would 
be  more  than  covered  by  the  higher  prices  which  would  be 
realised  for  ripe  oranges,  for  instance,  which  could  be  sold 
at  the  time  when  such  a luscious  fruit  would  be  most  highly 
appreciated,  viz.,  during  the  summer  months,  and  at  a time 
when  the  ordinary  supply  of  European  oranges  would  not  be 
in  the  market.  One  enterprising  cultivator  in  .Tamaica,  who 
has  lately  taken  to  growing  pine-apples  for  export,  has 
realised  as  much  as  £80  per  acre.  The  trade  in  bananas  is 
also  increasing,  at  least,  so  far  as  Jamaica  i.-^  cx>ncemed,  and 
last  year  nearly  half  a million  hunches  were  exported  from 
that  island,  valued  at  over  £38,000.  In  the  case  of  oranges 
the  value  exported  last  year  from  Jamaica  was  over  £11,000. 
Colonies  and  India. 

Gum  Arabic  at  Trieste— Mr.  L.  Ordega,  Consul- 
General  of  France  at  Trieste,  has  furnished,  under  date  of 
August  10,  1 880,  some  statistics  relating  to  the  amoxint  of 
^m  arabic  which  arives  at  Trieste  from  Africa.  The  total 
importation  and  exportation  during  the  years  1877, 1878,  and 
1879,  was  as  foUows  : — 

Importation.  Exportation. 

1877  2,695,100  kilos.  ..  2,707,600  kilos. 

1878  2,726,300  ,,  ..  2,796,400 

1879  4,638,400  „ ..  3,080,900  „ 

The  gums  are  divided  into  thirty- two  grades,  the  prices  of 
which  vary  from  about  75  dollars  for  the  best,  to  a.s  low  as  1 3 
dollars  per  1 00  kilos,  for  the  commonest  kinds.  The  available 
stocks  during  1 877  amounted  to  1 ,700,000  kilos.,  but,  in  1 879, 
they  exceeded  3,600,000  kilos,  and  even  this  enormous  reserve 
was  hardly  sufficient  to  satisfy  the  demands  from  the  various 
markets  of  Europe.  On  August  1,  1880,  the  stock  on  han4 
at  Trieste  was  as  follows : — 

. Kiloif, 

Arabic  387,000 

Ghizira 57,000 

Sennary 1,400 

Suakin  313,000 

Gedda 79,000 

Total  838,000 

The  construction  of  new  routes  has  rendered  the  transport  oli 
the  Suakin  gum  more  easily  from  its  place  of  origin  tc  the- 
port  of  debarkation.  OwingJo  the  interruption  of  conmnmi)- 
cation  caused  by  certain  rains  called  “ karif  ” in  Egj-pt,  nw 
arrivals  whatever  from  Suakin  reached  Trieste  during ’the 
whole  of  last  October. 

Fruit  Gardens  of  Bohemia. -The  number  of  fruit 
trees  in  Bohemia  of  all  sorts,  but  chieflv  apples,  appears 
from  some  recently  published  statistics,  to  amount  to 

14.000. 000.  Of  these,  10,000,000  are  in  gardens,  1,600,000 
in  waste  hmds,  and  about  2,000,000  on  the  sides  of  the  public 
roads.  The  number  of  young  trees  annually  planted  is  about 

1.500.000.  Betw’een  6,000  and  7,000  miles  of  road  are 

planted  vith  fruit  trees,  mostly  of  the  best  sorts,  and  the 
revenue  therefrom  is  very  large.  The  fruit  is  largel v ex  - 
ported  to  the  north  of  Germany  and  Russia.  “ ‘ 
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MEETINGS  OF  THE  SOCIETY. 

OeDINABY  MEETmGS. 

Wediiesday  evenings,  at  eight  o’clock: — 

HMay  18. — “ The  Electrical  Railway,  and  the  Trans- 
mission of  Power  by  Electricity.”  By  Alexander 
Siemens.  Dr.  Siemens,  E.R.S.,  wUl  preside. 

Foeeign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

Mat  31. — “The  Principality  of  Loo  Choo.”  By 
Consul  John  A.  Gtubbins. 

Applied  Chemistey  and  Physics  Section. 

Thursday  evenings,  at  eight  o’clock : — 

May  26. — “Telegraphic  Photography.”  By  Shel- 
®’oed  Bidwell,  Prof.  W.  G-.  Adams,  E.R.S.,  will 
preside. 

Indian  Section. 

Friday  evenings,  at  eight  o’clock : — 

Mat  13. — “Burmah.”  By  G-eneral  Sir  Arthur 
Thayre,  G.C.M.G-.,  K.C.S.I.,  C.B.  Sir  Rutherford 
Adcock,  K.C.B.,  will  preside. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantoe  Lectuees. 

Monday  evenings,  at  eight  o’clock : — 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
R.  Beiidenell  Caeter,  F.  R.C.S.  Three  Lectures. 

Syllabus  of  the  Course. 

Lecture  I. — Monday,  May  16. 

Introductory.  Nature  of  colour  vision  generally. 
Solar  light — its  composition.  The  prismatic  spectrum. 
Invisibility  of  certain  elements  of  the  spectrum  to  the 
colour-blind.  Appearance  of  the  combinations  of  the 
remaining  elements.  Varieties  and  definitions  of  the 
resulting  colour  blindness. 

Lecture  II. — Monday,  May  23. 

Mistakes  of  the  colour-blind  in  daily  life.  Their 
methods  of  endeavouring  to  counteract  the  consequences 
of  their  defect.  Modes  of  testing  for  colour  blindness. 
Sources  of  error  in  testing.  The  actual  prevalence  of 
the  affection  in  this  and  other  countries,  and^in  different 
classes  of  the  population. 

Lecture  III. — Monday,  May  30. 

Industries  chiefly  affected  by  colour  blindness — 
Engine-drivers,  pilots,  artists,  letter- sorters,  drapers, 
painters,  &c.,  &c.  Recent  legislation  affecting  colour 
blindness  in  America,  and  urgent  need  for  it  in  this 
^country.  Conclusion. 


Admission  to  Meetings. 

Members  have  the  right  of  attending  all  the 
■Society’s  meetings  and  lectures.  Every  Member 
■can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  16th. ..SOCIETY  OF  ARTS,  John -street,  | 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Mr.  R. 
Brudenell  Carter,  “ Colour  Blindness,  and  its  Influence  | 
upon  Various  Industries.”  (Lecture  I.) 

Institute  of  Surveyors,  12,  Great  George-street,  S.W.,  i 
8 p.m.  Resumed  Discussion  on  Mr.  J.  Freeman’s  • 
Paper,  “ Land  Law  Reform.” 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  Sir  i 
Joseph  Fayrer,  “The  Rainfall  of  India.”  ■ 

Social  Science  Association  and  Law  Amendment  Society,  1 , 
1,  Adam-street,  Adelphi,  W.C.,  8 p.m.  Lord  Norton,  | ■ 
‘‘  A Consolidation  of  the  Acts  relating  to  Reformatory  j 
and  Industrial  Schools.”  j 

Tuksday,  May  17th... National  Health  Society  (at  the  Hoitsk  h 
OF  THE  Society  of  Arts),  7.^  p.m.  Mr.  S.  Stevens  1 
Hellyer,  “ The  Science  and  Art  of  Sanitary  Plumbing.” 
(Lecture  I.) 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof,  j 
Dewar,  “ The  Non-MetaUic  Elements.”  (lecture  IV.) 

Civil  Engineers,  25,  Great  George-street,  Westminster,  : 
S.W.,  8 p.m.  Discussion  on  Mr.  John  I.  Thornycroft’s  |1 
Paper,  “Torpedo  Boats  and  Light  Yachts  for  High-  I 
Speed  Steam  Navigation.” 

Statistical,  Somerset-house-terrace,  Strand, 'W.C.,7J  p.m. 

Pathological,  53,  Berners -street,  Oxford  - street,  W.,  i 
^ p.m. 

Zoological,  11,  Hianover-square,  "W.,  ^ p.m. 

Wednesday,  May  18th... SOCIETY  OF  ARTS,  John-street,  1 
Adelphi,  W.C.,  8 p.m.  Mr.  Alexander  Siemens,  “ The  I 
Electrical  Railway,  and  the  Transmission  of  Power  by  I 
Electricity.”  j 

Meteorological,  25,  Great  George-street,  S.W.,  7p.m.  1.  i 
Mr.  Richard  H.  Curtis,  “ Comparison  of  Robinson’s  and  | 
Osier’s  Anemometei-s,  with  Remarks  on  Anemometry  l 
in  General.”  2.  The  Hon.  F.  A.  Rollo  Russell,  “Notes  | 
on  Waterspouts  observed  at  Cannes  in  January  or  i 
February,  1872.”  3.  Mr.  Alexander  Beazeley,  “ Some  I 
Swedish  Meteorological  Observations  in  connection  with  | 
the  Return  of  the  Seasons.”  i 

Pharmaceutical,  17,  Bloomsbury-square,  W.C.,  11  a.m.  | 
Annual  Meeting. 

Archaeological  Association,  32,  Sackville  - street,  W.,  1/ 
8 p.m.  Dr.  Phen6,  “Oak  Figures  Discovered  in  Britain,  i 
Brittany,  &c.” 

Sanitary  Institute  of  Great  Britain,  9,  Conduit-street,  W. , 

8 p.m.  Adjourned  Discus.sion  on  the  Address  by  Dr.  > 
Richardson,  “ Suggestions  for  the  Management  of  Cases  » ; 
of  Small-pox  and  of  other  Infectious  Diseases  in  the  1 1 
Metropolis  and  Large  Towns.”  j 

Thursday,  May  19th... Bankers’ Institute  (in  the  Theatre  of  the  I 
London  Institution,  Finsbury-circus,  E.C.),  6 p.m. 

1.  Sir  Richard  Temple,  ‘ ‘ The  General  Monetary  Practice  t 
amongst  the  Natives  of  India,  with  some  estimate  of  | 
the  use  and  probable  future  absorption  of  Silver  as 
Coin ; and  an  account  of  such  practices  amongst  the 
Natives  as  have  a Banking  character,  and  lead  up  to  the 
larger  Banking  operations  of  the  Country.”  2.  Annual 
General  Meeting. 

Royal,  Burlington-house,  W.,  p.m. 

Antiquaries,  Burlington-house,  W.,  8|^  p.m 

Chemical,  Burlington-house,  W.,8  p.m.  1.  Mr.  Lewis  T. 
Wright,  “ The  Re-action  between  Hydrogen  and  Nitric 
Oxide  in  the  presence  of  Spongy  Platinum.”  2.  Mr.  0. 

V.  Pisani,  “ A Method  for  the  Ready  Estimation  of  a 
Soluble  Sulphide  and  Free  Sulphurous,  or  Free  Siil- 
phuric  Acid,  even  in  the  Presence  of  Sulphates.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Mr.  Frank  Roland,  “The  Art 
Decoration  of  Auditoria.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Tyndall,  “ Paramagnetism  and  Diamagnetism.”  (Lec- 
ture rv.) 

Royal  Historical,  22,  Albemarle-street,  W.,  8p.m. 

Numismatic,  4,  St.  Martin’ s-place,  W.,  7 p.m. 

Philosophical  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6ip.m. 

Friday,  May.  20th.. ..Royal  United  Service  Institute,  Whitehall- 
yard,  3 p.m.  Vice-Admiral  G.  G.  Randolph,  “ The 
Relative  Values  of  the  Group  of  Three  and  Two  as  the 
Unit  for  Naval  Tactics.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  Weekly 
Meeting.  9 p.m.  Mr.  W.  H.  Pollock,  “ Shakspeare’s 
Criticism.” 

Philological,  University  College,  W.C.,  8 p.m.  Anni- 
versary. Annual  Address  by  the  President. 

National  Health  Society,  23,  Hertford-street.  W.,  4 p m. 
(Drawing-room  Lectures.)  Dr.  Siemens,  “ Stoves  and 
Grates.” 

Saturday,  May  2'st.. ..Royal  Institution,  Albemarle-street,  W., 

3 p.m.  Piof.  C.  E.  Turner,  “Russian  Literature.” 
(Lecture  I.)  Pouschkin. 
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FRIDAY,  MAY  20,  1881. 

All  communications  for  the  Society  should  he  addressed  to  the  Secretary 
John~streety  Adelphi,  London,  W.O. 


NOTICES. 


CONVERSAZIONE. 

The  Society’s  Conversazione  is  fixed  to  take  place 
at  the  South  Kensington  Museum  (by  permission 
of  the  Lords  of  the  Committee  of  Council  on 
Education),  on  Thursday,  June  2nd.  The  cards  of 
invitation  are  now  in  course  of  issue. 


CANTOR  LECTURES. 

The  first  lecture  of  the  fifth  Course,  on 
“ Colour  Blindness  and  its  Influence  upon  Various 
industries,”  was  delivered  by  R.  Brudenell 
Carter,  F.R.C.S.,  on  Monday,  16th  inst. 

The  lectures  will  be  printed  in  the  Journal 
during  the  autumn  recess. 


ART  FURNITURE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  applied  to  Furni- 
ture, in  connection  with  the  Exhibition  of  Fine  Arts 
at  the  Royal  Albert  Hall,  will  be  opened  to-morrow 
(Saturday).  The  following  are  the  exhibitors  : — 
J.  G.  Crace  and  Son;  Morant,  Boyd  and  Blandford; 
J ackson  and  Graham ; Gillow  and  Co. ; Holland  and 
Sons;  Howard  and  Sons  ; Wright  and  Mansfield; 
Collinson  and  Lock ; Gregory  and  Co. ; Shoolbred 
and  Co. ; Johnstone,  Jeans  and  Co. ; Sidney  Phelps; 
i Edward  Sears;  and  the  National  School  of  Wood 
Carving.  A non-transferable  season  ticket  for  the 
' Exhibition  will  be  sent  to  any  Member  of  the 
Society  who  may  apply  for  one  to  the  Secretary. 


PRACTICAL  EXAMINATION  IN  VOCAL  OR  INSTRU- 
MENTAL MUSIC. 

The  next  Examination  in  London  will  be  held 
by  Dr.  HuUah,  the  Society’s  Examiner,  at  the 
House  of  the  Society  of  Arts,  18,  John-street, 
Adelphi,  W.C.,  during  the  week  commencing  on 
the  4th  July,  1881. 

Full  particulars  can  be  obtained  on  application 
to  the  Secretary. 


PROCEEDINGS  OF  THE  SOCIETY. 


APPLIED  CHEMISTRY  AND  PHYSICS  SECTION. 

Thursday,  May  12,  1881;  Professor  F.  A.  Abel, 
F.R.S.,  Vice-President  of  the  Society,  in  the  chair. 

The  paper  read  was  on — 

RECENT  PROGRESS  IN  THE  MANUFAC- 
TURE AND  APPLICATIONS  OF  STEEL. 

By  Professor  A.  K.  Huntington, 

King’s  OjlU-gc,  lym'lcn. 

At  first  sight,  the  title  which  I have  given  the 
paper  I am  aViout  to  bring  before  you  this  ' vening, 
might  lead  some  to  supj)Ose  that  it  was  intended 
to  deal  with  ve^  recent  events,  such  as  might 
have  occurred  within  the  last  few  months,  or  say 
a year.  Such  anticipations  would  be  billy  ju;  tificd 
were  I to  address  you  on  recent  jirogress  in  the 
applications  of  electricity,  for  this  offsx>ring  of 
intellects  of  our  own  era  makes  marvellous  pro- 
gress from  day  to  day,  until  one  feels  tempted  to 
concede  to  it  a position  in  the  universe  similar  to 
that  occupied  in  the  human  body  by  nerve  force. 
In  fact,  the  want  of  continuity  betw-een  our  ner\m 
system  and  what  we  may  call  that  of  the  world 
is  fast  becoming  less  and  less.  We  can  already 
flash  our  ideas  and  our  voices  to  the  farthest 
parts  of  the  earth,  and  the  reproduction  of  the 
images  of  material  objects  by  similar  means  seems 
to  be  in  a fair  way  of  accomplishment.  But  the 
subject  of  our  attention  to-night  had  its  com- 
mencement in  times  so  remote  as  to  be  far  beyond 
the  reach  of  human  record,  and  its  rate  of  progress 
may  be  measured  by  that  of  the  world  itself  in  the 
Arts  and  Sciences. 

Improvements  in  the  Arts  and  Sciences  have 
gradually  modified  the  methods  of  producing  iron 
and  steel ; and,  in  their  turn,  the  Arts  and  Sciences 
have  felt  the  re-action ; for  all  improvements  in 
the  manufacture  of  iron  and  steel  have  been  not 
so  much  in  the  production  of  a better  quality  of 
article,  but  in  the  cheapening  of  production,  by 
the  application  of  the  principles  indicated  by  the 
progress  of  science,  and  by  the  use  of  superior  ma- 
chinery. The  direct  result  of  this  cheapening  has 
been  to  extend  the  af^plications  of  the  products  in 
the  Arts.  To  appreciate  this,  let  us  glance  back, 
and  see  by  what  means  steel  was  produced  up  to 
the  year  1855,  and  w^hat  wore  its  applications,  and 
then  trace  out  the  causes  of  the  changes  which 
have  since  taken  place  in  these  respects. 

The  discovery  of  steel  appears  to  have  naturally 
followed  that  of  the  means  of  reducing  iron  from 
its  ore.  In  all  primitive  methods  of  iron  smelting, 
steel,  in  more  or  less  quantity,  is  inevitably  ju’o- 
duced.  Such  methods  have  been  carried  on  in 
India  and  Africa  from  time  immemorial  to  the 
present  day.  A similar  furnace  has.  for  several 
centuries,  been  employed  in  Catalonia,  in  Spain. 
The  comparative  cheapness  of  iron  manufactured 
in  other  countries  by  improved  methods,  is,  how- 
ever, rapidly  causing  this  furnace  to  pass  out  of 
use. 

I propose  now  briefly  to  describe  to  you  the  process 
in  the  Catalan  furnace,  as  it  is  called,  in  the  form 
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into  which,  it  last  developed  in  Spain  and  the  South 
of  France,  in  order  that  we  may  clearly  understand 
the  essential  differences  between  iron  and  steel, 
both  as  regards  their  composition  and  properties, 
and  also  the  conditions  requisite  in  the  production 
of  each. 

Mode  of  Conducting  the  Process. — The  ore  is 
crushed  by  the  hammer,  and  divided  by  sifting 
into  lumps  (“mine”)  and  very  coarse  powder 
(“  greillade  ”).  The  furnace  being  still  red-hot 
from  the  last  operation,  it  is  filled  with  charcoal 
nearly  to  the  twyer,  the  hearth  is  then  divided  at 
a point  about  two-thirds  distance  from  the  twyer 
into  two  parts  by  a broad  shovel ; on  the  blast  side 
a further  quantity  of  charcoal  is  added,  whilst  that 
on  the  other  side  having  been  rammed  down  firm, 
ore  is  added,  so  as  to  fill  that  part  of  the  furnace  ; 
on  this  is  placed  moistened  charcoal  dust,  except 
at  the  top.  A good  blast  is  then  turned  on,  and  if 
the  whole  is  in  good  order,  jets  of  blue  flame  at 
once  issue  from  the  uncovered  portion  of  the  ore. 
After  a few  minutes  the  pressure  of  the  blast  is 
lowered  to  1*5  in.  of  mercury.  At  intervals  during 
the  process— which  lasts  about  sis  hours— the  blast 
is  gradually  raised  until  it  reaches  about  3 in., 
the  maximum  usually  employed. 

During  the  whole  of  the  process,  at  short  inter- 
vals, “ greillade  ” and  charcoal  are  added,  and  well 
moistened  with  water,  to  prevent  too  rapid  com- 
bustion. After  about  two  hours  from  the 
commencement,  the  wall  of  “mine,”  i.e.,  ore  in 
lumps,  is  pushed  well  forward  under  the  twyer, 
and  more  “ mine  ” is  thrown  into  the  space  thus 
made ; this  part  of  the  process  is  also  subsequently 
repeated  at  intervals,  until  sufficient  has  been 
added  to  form  a lump  of  iron  or  masse  of  the 
required  size.  From  time  to  time  slag  is  removed 
by  opening  the  tap-hole.  At  the  completion  of 
the  process,  a mass  of  metal  is  obtained  weighing 
jabout  3 cwt.,  which  invariably  consists  partly  of 
soft  iron,  and  partly  of  steely  iron  and  steel. 

Reactions  in  the  Furnace. — We  have  seen  that  in 
the  one  part  of  the  furnace  only  charcoal  and 
“ greillade  ” are  introduced,  and  in  the  other  only 
lumps  of  ore.  That  the  ore  should  be  in  lumps  at 
that  part  is  a very  important  point,  for  in  this  way 
the  hot  reducing  gas,  carbonic  oxide  (CO),  gene- 
rated by  the  action  of  the  blast  on  the  charcoal,  is 
able  to  pass  freely  through  the  mass  of  the  ore,  the 
effect  of  which  is  that  the  water  of  hydration  and 
the  moisture  are  first  driven  out  by  the  heat,  and 
then  the  ore  havhig  become  easily  permeable,  the 
carbonic  oxide  reduces  it  to  metallic  iron,  thus, 
Fe^Og  -f-  3CO  = Fe2+  3COa.  There  are,  however, 
several  stages  in  this  reduction,  magnetic  oxide 
being  first  formed  thus,  3Fe203  -f-  CO  = 2FegO^ 
-|-  CO2 ; and  protoxide  is  next  formed  before 
metallic  iron  is  obtained  thus,  2Fe30* -f- 2CO  =r 
6FeO  -t-  2CO2,  and  6FeO  -f  6CO  :=  3Fe^  -f  GCO^. 
At  the  same  time  that  these  reactions  are  going  on, 
the  ore  has  become  impregnated  with  carbon, 
^derived  from  the  decomposition  of  the  gases  with 
which  it  is  charged.  That  this  would  be  the  case, 
the  experiments  of  Mr.  Lowthian  Bell  and  others 
can  leave  no  manner  of  doubt. 

On  the  twyer  side,  where  are  placed  the  charcoal 
and  “ greillade,”  the  latter,  as  the  charcoal  is  burnt 
away,  descends  rapidly,  and,  to  a considerable 
extent,  doubtless,  escapes  reduction,  for  the 
arrangement  of  the  blast  is  such  that  most  of  the 


reducing  gas  is  projected  on  to  the  lumps  of  ore, 
and  does  not  pass  up  through  that  portion  of  the 
furnace  occupied  by  the  charcoal  and  “ greillade,” 
which,  besides,  are  constantly  damped.  This 
“greillade”  is  much  richer  in  silica  than  the 
larger  pieces,  from  which  it  results  that  the 
quantity  of  slag  will  vary  with  the  “greillade” 
added.  It  is  always  very  rich  in  oxide  of  iron. 

Now,  what  happens  in  this  process  appears  to 
be  this : carburised  iron  is  produced  by  the 

gradual  reduction  and  fusion  of  the  lumps  of  ore, 
and  this,  coming  in  contact  at  the  bottom  of  the 
furnace  with  slag,  very  rich  in  oxide  of  iron,  the 
carbon  of  the  one  combines  with  the  oxygen  of  the 
other,  and  the  result  is  that  iron  containing  more 
or  less  carbon  is  produced,  according  as  much  or 
little  oxide  was  present. 

The  obvious  conclusion  would  be,  that  the  less 
there  was  of  “ greillade”  present  the  more  steely 
would  be  the  iron  ; in  practice  this  is  found  to  be 
the  case.  This  circumstance  would  naturally 
suggest  the  total  suppression  of  the  “ greillade,” 
when  it  was  desired  to  produce  steel.  This  would, 
however,  be  impracticable,  for  it  is  necessary  that 
some  of  the  oxide  of  iron  should  remain  unreduced 
in  order  to  flux  off  the  silica,  which  occurs  in  con- 
siderable quantity  in  the  ore.  In  the  blast 
furnace,  this  difficulty  is  got  over  by  employing 
lime ; but  lime  at  the  temperature  of  the  Catalan 
furnace  would  not  produce  a sufficiently  liquid 
slag. 

All  that  can  be  done,  then,  is  to  employ  every 
available  means  to  prevent  decarburisation.  Ac- 
cordingly we  find  that  when  steel  is  required,  in 
addition  to  using  less  “greillade,”  the  slag  is 
tapped  out  more  frequently,  so  that  the  lump  of 
iron,  as  it  forms,  may  remain  as  little  time  as 
possible  in  contact  with  it.  The  bank  of  ore  is 
exposed  for  a longer  time  to  the  reducing  and 
carburising  gases,  and  is  pushed  more  gently 
towards  the  twyer,  so  as  not  to  become  decar- 
burised  by  the  air  which  has  not  had  time  to 
combine  with  the  carbon  of  the  charcoal.  Lastly, 
manganese  should  be  present.  It  is  found  that 
the  presence  of  manganese  has  a very  important 
influence,  which  is  probably  due  to  its  power  to 
replace  iron  in  the  slag.  A slag  containing 
manganese  is  more  liquid  than  if  it  contained  iron 
alone,  and,  according  to  Frangois,  has  not  the  same 
tendency  to  cause  decarburisation  at  the  tempera- 
ture of  this  process. 

In  order,  then,  that  steel  may  be  produced  by  this 
process,  every  precaution  is  taken  to  cause  as  much 
carburisation  as  possible;  the  unavoidable  presence 
of  oxide  of  iron  in  the  slag,  and  the  low  tempera- 
ture, effectually  preventing  the  formation  of  cast 
iron  ; the  former,  indeed,  making  it  very  difficult, 
as  we  have  seen,  to  obtain  steel. 

It  might  be  said,  why  not  increase  the  tempera- 
ture, so  as  to  obtain  a liquid  slag  without  using 
oxide  of  iron.  If  the  temperature  were  increased, 
cast  iron,  instead  of  steel,  would  be  produced  ; in 
fact,  that  is  exactly  how  cast  iron  first  came  to  be 
obtained  in  blast  furnaces. 

I have  gone  rather  fully  into  this  process,  be- 
cause the  principle  of  it  is  not  always  well  under- 
stood. nightly  looked  at,  it  explains  how  steel 
was  first  obtained,  and  what  the  essential  conditions 
are,  in  the  production  of  steel.  When,  owing 
to  the  increased  size  of  blast  furnaces,  and  the 
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consequent  increase  in  temperature,  cast  iron  be- 
came the  only  product,  it  naturally  followed  that 
this  substance  should  be  treated  with  a view  to  the 
production  of  steel.  This  was  first  effected  in  the 
fining  hearth,  and  formed  an  important  industry 
in  Styria,  Carinthia,  the  Tyrol,  and  other  places, 
in  some  of  which  it  is  still  carried  on. 

The  operation  was  conducted  in  a finery,  similar 
in  construction  to  those  employed  in  the  production 
of  iron — in  fact,  iron  and  steel  are  often  produced 
alternately  in  the  same  finery.  This  furnace,  in 
its  simplest  form,  consists  essentially  of  a shallow 
quadrangular  hearth,  formed  of  cast-iron  jdates. 
In  one  side  is  a twyer,  inclined  at  an  angle  of  10° 
to  15°.  The  bottom  is  kept  covered  with  a layer 
of  charcoal. 

In  the  Siegen  district,  a piece  of  pig  iron, 
weighing  50  lbs.  to  60  lbs.,  is  placed  on  the  hearth, 
having  been  previously  heated ; the  hearth  is  then 
three-parts  filled  with  burning  charcoal ; on  it  is 
placed  a portion  of  the  cake  produced  in  the  last 
operation,  and  which  has  been  kept  hot  in  burning 
charcoal,  at  the  back  of  the  furnace.  The  re- 
mainder of  the  hearth  is  then  filled  up  with  char- 
coal. The  other  six  or  seven  pieces  into  which 
the  last  cake  was  divided,  are  placed  on  the  top. 
In  this  process  the  production  of  steel,  and  the 
reheating  of  that  obtained  in  the  last  operation, 
preparatory  to  working  it  under  the  hammer,  are 
conducted  together.  The  blast  is  turned  on.  The 
piece  of  pig  iron  forms  into  a pasty  mass  ; cinder, 
rich  in  oxide  of  iron,  produced  during  the  latter 
part  of  the  preceding  operation,  is  then  thrown 
in  ; a second  piece  of  pig-iron,  weighing  about 
100 lbs.,  is  added,  and,  afterwards,  four  or  five 
pieces  of  spiegeleisen,  weighing  each  about  lOOlbs., 
are  successively  added.  (Spiegeleisen  is  cast  iron, 
containing  manganese,  in  this  case  aboutiper  cent.) 
If  the  metal  is  found  to  be  too  much  decarburised, 
more  spiegel  is  added.  The  cinder  is  usually 
allowed  to  rise  2 inches  or  3 inches  above  the  cake 
of  metal,  any  excess  being  tapped  off.  There  are 
several  modifications  of  this  process,  but  I have 
j said  enough  to  make  the  principle  clear.  In  this 
! process,  as  in  the  Catalan,  it  is  impossible  to  obtain 
a homogeneous  product.  The  principle  in  both  is 
essentially  the  same,  viz.,  decarburisation  by  oxide 
; of  iron.  In  the  finery  process,  in  addition  to  the 
j oxide  added  in  the  form  of  cinder  and  scale  pro- 
I duced  during  the  working  of  the  metal  under  the 
' hammer,  some  results  from  the  reheating,  which 
we  have  seen  is  carried  on  at  the  same  time.  In 
, this  process  manganese  also  plays  an  important 
1 part,  and  we  shall  see  that  in  every  process  for  the 
production  of  steel,  manganese  is  used  with  great 
advantage. 

! With  one  notable  exception — the  cementation 
j process — the  early  methods  for  the  production  of 
! steel  were  simply  modifications  of  the  methods 
for  producing  malleable  iron.  Accordingly,  we 
find  that  the  introduction  of  the  puddling  process, 
by  which  malleable  iron  is  produced  in  a re- 
' verberatory  furnace,  was  soon  followed  by  a similar 
process  for  the  manufacture  of  steel. 

The  essential  difference  between  the  finery  and 
I the  puddling  process  consists  in  the  use  of  a 
j reverberatory  furnace,  the  manipulation  of  the 
i metal  and  the  regulation  of  the  temperature 
being  thereby  greatly  facilitated.  The  decarburi- 
I sation  is  effected  by  the  addition  of  oxide  of  iron 


produced  during  rolling,  and  partially  by  the  air 
which  enters  the  furnace  as  the  metal  melts  slowly 
down;  manganese  is  added  during  the  x>rocess. 
It  is  important  that  the  temi)crature  should  be  k<  pt 
low.  It  is  difficult  to  weld  this  steed  i)erfectly ; 
this  is  probably  due  to  the  temperature  at  wliich 
the  steel  has  to  be  worked  being  too  low  to  make 
the  cinder  sufficiently  liquid  to  enable  it  to  be 
squeezed  out  under  tlie  hammer  to  the  same  extent 
that  it  is  in  the  case  of  malleable  iron.  This 
difficulty  has,  however,  been  got  over  by  com- 
pletely fusing  the  steel  before  working  it,  so  as  to 
enable  the  slag  to  completely  sejjaratc.  In  this 
form  metal  manufactured  by  this  i>rocess  has  been 
largely  used  by  Krupp.  This  defect  is  common  to 
all  steel  which  has  been  produced  without  fusion. 

The  same  principle  as  that  which  regulates  the 
production  of  steel  by  the  foregoing  methods  is 
taken  advantage  of  in  the  Uchatius  process,  which 
was  patented  in  1855. 

Pig  iron  is  first  granulated  by  running  it  while 
molten  into  cold  water.  The  granulated  metal  is 
then  mixed  with  about  20  cent,  of  roasted 
spathic  ore,  crushed  fine  ; the  mixture,  to  which  a 
little  flux  has  been  added,  if  necessap',  is  then 
fused  in  clay  crucibles.  If  very  soft  steel  is  required, 
some  wrought-iron  scrap  is  added. 

Lastly,  in  this  category  we  have  a process  which 
consists  in  heating  cast  iron,  but  not  so  as  to  soften 
it,  in  oxide  of  iron,  in  the  form  of  ore  or  iron  scale. 
In  this  way  partial,  or  even  total,  decarburisation 
of  the  metal  can  be  produced  at  will. 

So  far  we  have  seen,  then,  that  the  difference 
between  iron  and  steel  is  merely  one  of  degree 
depending  on  the  amount  of  carburisation.  The 
methods  we  have  considered,  in  fact,  are  only 
modifications  of  those  practised  for  the  production 
of  malleable  iron. 

We  will  now  pass  tothe  brief  consideration  of  the 
different  methods  of  procedure  for  the  production 
of  steel,  which,  however,  I think  I shall  be  able 
to  show  naturally  resulted  from  the  observation 
of  phenomena  occurring  in  the  first  process  we 
have  had  under  consideration. 

These  processes  have  for  their  object  to  impart 
a certain  amount  of  carbon  to  malleable  iron. 
The  Hindoos  have  practised  one  of  them  from  time 
immemorial.  They  place  in  unbaked  clay  cruci- 
bles of  the  capacity  of  a pint,  a piece  of  malleable 
iron,  and  some  chopped  wood,  and  a few  leaves  of 
certain  plants;  the  top  of  the  crucible  is  then 
closed  with  clay,  and  the  whole  well  dried  near  a 
fire.  A number  of  these  crucibles  are  then  strongly 
heated  for  about  four  hours  in  a cavity  in  the 
ground,  by  means  of  charcoal  and  a blast  of  air 
forced  in  by  bellows.  There  is  some  reason  to 
believe  that  an  excess  of  carbon,  over  that  re- 
quired to  i^roduce  the  hardest  steel,  has  to  be 
added,  in  order  to  fuse  the  metal  at  the  tempera- 
ture which  can  be  commanded  in  these  furnaces. 
Before  being  drawn  out  into  bars,  the  cakes  of 
metal  obtained  in  this  way  are  exposed  in  a char- 
coal fire  during  several  hours,  to  a temperature  a 
little  below  their  melting  point,  the  blast  of  air 
plajdng  upon  them  during  the  time.  The  object 
of  this  is,  doubtless,  to  remove  the  excess  of 
carbon. 

In  1800  a patent  was  taken  out  by  David 
Mushet,  for  a process  in  every  respect  analogous  to 
that  just  referred  to.  He  appears,  however,  to 
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have  applied  it  to  the  manufacture  of  a metal  low 
in  carbon,  and  therefore  intermediate  between  iron 
and  steel,  partaking  in  a certain  degree  of  the 
properties  of  both,  corresponding,  in  fact,  to  what 
we  have  referred  to  as  steely  iron.  Since  this 
metal  must  have  been  in  a state  of  fusion,  Mushet 
must  have  brought  to  bear  upon  it  a very  high 
temperature.  The  manufacture  was  conducted  in 
crucibles. 

In  another  method  referred  to  by  Biringuccio, 
in  1540,  steel  is  produced  by  keeping  malleable 
iron  in  molten  cast  iron  until  it  became  pasty, 
and  on  examination  was  found  to  possess  the 
properties  of  steel.  In  connection  with  the  theory 
of  steel  manufacture  this  process  is  of  great  interest. 
It  shows  that  iron  in  a strongly-heated  condition 
is  capable  of  absorbing  carbon  by  direct  contact, 
unless  we  suppose  that  the  carburisation  is  effected 
by  dissolved  gases,  which  is  possible,  for  Graham 
and  others  have  proved  that  iron  can  occlude  gases 
even  when  it  is  in  a solid  state. 

If  we  admit  that  the  mutual  affinity  of  carbon 
and  iron,  is  such  as  to  cause  them  to  unite  at 
the  temperature  of  molten  cast  iron,  it  is  then 
not  difficult  to  conceive  how  the  whole  mass  be- 
comes carburised  without  the  intervention  of 
occluded  gas.  In  asking  you  to  concede  that  the 
surface  of  the  iron  enters  into  combination  with 
the  carbon  in  this  way,  I am  strictly  within  fact, 
as  shown  by  the  Hindoo  and  Mushet  processes.  A 
marked  case  of  this  kind  occurs  when  sulphur  and 
silver  or  copper  are  brought  together  at  the  ordi- 
nary temperature,  combination  takes  place. 

The  particles  of  iron  at  the  surface  having  taken 
up  carbon,  their  affinity  would  be  satisfied,  but  the 
affinity  of  the  atoms  contiguous  and  beneath  would 
at  once  come  into  play,  and  would  only  be  satis- 
fied by  an  equal  division  of  the  carbon  between 
themselves  and  those  on  the  surface. 

Imagine  a man  carrying  four  cannon  balls,  his 
strength  just  sufficing  for  the  task  ; he  encounters 
an  enemy  equally  strong,  but  who  is  unen- 
cumbered, and,  therefore,  in  the  possession  of  his 
whole  strength. 

For  the  sake  of  simplicity,  we  will  call  the 
man  carrying  the  cannon  balls  A,  and  the  other  B. 
B first  applies  his  whole  strength  to  wrest  one  ball 
from  A,  and  succeeds,  for  the  chances  are  4 to  1 in 
his  favour,  A holding  the  ball  only  with  a fourth- 
part  of  his  strength,  whereas  B applies  the  whole 
of  his.  B then  tries  to  obtain  another  ball  from 
A,  and  again  succeeds,  for  the  force  he  applies  in 
relation  to  the  resistance  offered  by  A,  is  as  3 to  2. 
A and  B are  now  on  an  equal  footing ; each  is 
capable  of  taking  up  two  more  cannon  balls, 
should  the  opportunity  present  itself. 

How,  let  the  cannon  balls  be  represented  by  the 
carbon  atoms,  and  A and  B by  the  surface  and  the 
inner  contiguous  particles  of  iron,  then  the  bath 
of  molten  cast  iron  will  form  a reservoir  from 
which  A can  re-charge  itself.  In  the  mean  time 
other  particles,  C,  will  have  deprived  B of  part  of 
its  carbon,  just  as  B did  A,  and  B will,  therefore, 
be  again  in  a position  to  obtain  carbon  from  A. 

The  same  reasoning  would  apply  to  each  succes- 
sive layer  of  metal  throughout  the  mass,  that  on 
the  surface  taking  up  carbon  continuously  from  the 
bath  of  molten  metal,  until,  if  the  process  were 
continued  long  enough,  the  malleable  iron  would 
become  converted  into  cast  iron  of  the  same  com- 


position as  that  in  the  bath  into  which  finally  it 
would  dissolve. 

We  now  come  to  what  is  called  the  cementation 
process.  It  is  not  known  when  this  process  was 
first  used.  It  was  well  described  by  E^aumur  in 
1722.  In  this  method  bars  of  iron  are  kept  at  a 
glowing  red  heat,  surrounded  with  charcoal  in 
boxes,  into  which  the  air  is  prevented  from  enter- 
ing. The  operation  lasts  from  seven  to  ten  days, 
according  to  the  quality  of  steel  required.  These 
bars  are  never  uniformly  carburised,  and,  besides, 
they  contain  cinder,  as  the  metal  has  never  been 
fused.  The  process  had  been  a long  time  in  use, 
however,  before  it  occurred  to  any  one  to  fuse  the 
steel  and  make  it  homogeneous.  This  was  done  by 
Huntsman,  about  1760.  It  was  the  first  time  that 
steel  had  ever  been  intentionally  obtained  in  a 
molten  state,  unless  we  except  the  Hindoo  process, 
but  the  fused  product  in  that  case  was  probably 
too  highly  carburised  to  constitute  steel.  I have 
already  premised  that  the  addition  of  carbon  to 
malleable  iron,  in  order  to  produce  steel,  resulted 
from  the  observation  of  what  took  place  in  the 
processes  first  described.  It  was,  in  fact,  a matter 
of  common  observation  that  iron,  no  matter 
whether  solid  or  molten,  kept  in  contact  with 
carbon,  became  more  or  less  steely.  What  more 
natural  then  than  to  endeavour  to  produce  steel 
directly  in  this  way  ? 

By  all  the  processes  we  have  so  far  reviewed, 
good  steel  could  be  produced,  but  only  in  small 
quantity  and  at  great  expense.  The  applications 
of  steel  were,  in  consequence,  very  limited ; in  fact, 
practically,  its  use  was  confined  to  implements  with 
a cutting  edge. 

In  1845,  Heath  patented  a process  which,  had 
it  been  successful,  would  have  given  him  the  power 
of  producing  steel  in  quantity.  He  proposed  to 
melt  scrap  iron  in  a bath  of  molten  pig  iron  in  a 
reverberatory  furnace  heated  by  jets  of  gas.  There 
were  two  conditions  wanting  m this  method, 
which  caused  it  to  be  a failure,  viz.,  a sufficiently 
high  temperature  and  the  power  to  easily  regulate 
the  character  of  the  gases  employed.  Neverthe- 
less, in  this  suggestion  is  to  be  found  the  germ  of 
one  of  the  two  most  important  processes  of  the 
present  day.  By  the  foregoing  remarks  I do  not 
intend  to  imply  that  the  idea  of  mixing  wrought 
and  cast  iron  together  to  produce  steel  was  origi- 
nated by  Heath.  On  the  contrary,  as  we  should 
expect,  this  idea  was  a very  old  one.  In  1722, 
Eeaumur  tells  us  that  he  succeeded  in  making  good 
steel  in  a common  forge  in  this  way.  As  far  I am 
aware,  however,  Heath  was  the  first  to  suggest  the 
use  of  a reverberatory  furnace  and  gas  for  the 
purpose,  and  that  is  the  important  point. 

It  may  here  be  pointed  out,  that  the  manu- 
facture of  steel  by  this  method  does  not  depend  by 
any  means  entirely  on  the  adjustment  of  the  rela- 
tive proportions  of  wrought  iron  and  pig  iron,  as 
appears  sometimes  to  be  thought  by  those  not 
specially  acquainted  with  the  process.  There  is 
a good  deal  of  oxidation  going  on  during  the 
operation,  which  results  in  the  elimination  of  an 
equivalent  proportion  of  carbon  from  the  pig  iron. 

The  dominant  idea  in  treating  cast  iron  for  steel 
had  always  been  to  refine  the  metal  by  the  action 
of  atmospheric  air,  and  this  was  effected  by  causing 
a current  of  air  to  impinge  upon  the  surface  of  the 
metal,  by  means  either  of  blowing  apparatus  or 
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the  drawing  action  of  a chimney  stack.  What  more 
natural  than  that  it  should  occur  to  someone  to 
refine  iron  by  blowing  air  into  it,  instead  of  merely 
on  to  its  surface  ? We  find  that  this  idea  did 
actually  occur  to  several  persons,  widely  separated, 
in  the  year  1855.  It  is  a noteworthy  fact  that  a 
very  large  number  of  what  we  call  discoveries  or 
inventions  are  made  simultaneously  and  indepen- 
dently in  different  parts  of  the  world  by  pcojile  who 
previously  had  probably  never  heard  of  one  another. 

It  would  seem  as  if  the  records  of  observations 
accumulated  in  men’s  minds,  and  in  books,  until 
they  naturally  pointed  to  certain  conclusions. 
The  man  who  follows  up  these  conclusions,  and 
applies  them  in  practice,  is  not  always  the  one  who 
first  perceived  them.  To  carry  out  what  appears 
to  the  world  at  large  as  new  ideas,  requires  great 
strength  of  purpose,  and  such  a combination  of 
circumstances  as  to  afford  an  opportunity. 

In  this  year  (1855),  a patent  was  taken  out  by 
John  Gilbert  Martien,  for  refining  iron,  by  forcing 
air  through  it  as  it  flowed  from  the  blast  furnace 
or  cupola,  along  runners,  to  the  puddling  furnace. 
This  conception  was  a very  important  one  in  the 
sense  that  had  not  others  been  working  in 
exactly  the  same  direction  the  same  time,  it 
would  probably  have  assisted  in  working  out  the 
problem  involved.  The  process,  as  detailed  in  the 
patent,  was  impracticable,  and  shows  internal 
evidence  of  not  having  been  worked  out  on  a manu- 
facturing scale. 

Just  after  this  patent  was  taken  out,  we  find 
George  Parry,  of  the  Ebbw  Vale  Works,  making 
the  experiment  of  forcing  air  through  molten 
cast  iron,  on  the  bed  of  a reverberatory  furnace, 
by  means  of  perforated  pipes  imbedded  in  the  fire- 
clay bottom.  Vigorous  action  is  stated  to  have 
taken  place,  but,  unfortunately  for  the  experi- 
menters, the  metal,  through  an  accident,  escaped 
from  the  furnace,  and  the  further  trial  of  the  pro- 
cess was  discouraged  by  the  managing  director. 
There  can  be  no  manner  of  doubt  that  had  this 
experiment  been  continued,  very  important  results 
would  have  ensued.  As  the  Ebbw  Vale  Company 
had  bought  Martien’s  patent  rights,  it  would 
appear  that  their  experiments  were  really  based  on 
his  idea.  Of  this  I am  not,  however,  certain,  as  I 
am  not  aware  of  the  date  at  which  they  made  the 
purchase. 

Two  or  three  months  after  these  experiments, 
Henry  Bessemer  took  out  his  now  celebrated 
patent  for  the  production  of  cast  steel,  by  blowing 
air  through  molten  cast  iron ; it  should  be  clearly 
borne  in  mind  that  he  had  been,  for  a considerable 
time,  previously  engaged  on  experiments  on  the 
subject. 

Whether  Bessemer  originally  started  with  the 
idea  of  refining  pig  ready  for  puddling,  and,  in  the 
course  of  his  experiments,  made  the  discovery  that 
by  the  action  of  the  oxygen  of  the  air  on  the  carbon 
of  the  pig  iron,  such  an  enormous  heat  was  pro- 
duced that  the  resultant  iron  was  obtained  in  a 
molten  state — a thing  never  before  accomplished — 
I do  not  know.  The  only  alternative  is  that  he 
arrived  at  the  same  conclusion,  by  inductive 
reasoning,  which,  all  things  considered,  is  very 
improbable. 

Bessemer  first  carried  out  his  process  in  crucibles, 
placed  in  furnaces  and  arranged  so  that  the  con- 
tents could  be  tapped  from  the  bottom  into  moulds. 


Steam  or  air,  either  separately  or  together,  and 
by  preference  raised  to  a high  temperature,  wa> 
forced  down  into  the  crucible  through  a pipe. 
The  patent  goes  on  to  state  that  steam  cools  th. 
metal,  but  air  causes  a rafud  increa.se  in  iu 
temperature,  and  it  passes  from  a rod  to  an  intcn.‘-( 
white  heat. 

It  was,  and  still  is,  to  a less  extent,  an  infatua 
tion  of  patentees,  to  cmiJoy  steam  in  the  place  of 
air.  BessenuT  soon  discovered  the  essentia 
difference  which  exists  in  practice  thougli  no 
realised  Ijy  the  excited  imaginations  of  the  majorit\ 
of  would-be  inventors.  Be.ssemer  at  first  us(^  rx- 
traneous  heat  to  start  the  process,  if  not,  indeed 
during  its  progrcjss,  which  shows  that  he  was  no' 
then  aware  that  the  heat  created  by  merely  blow- 
ing in  air  would  be  sufficient. 

In  his  next  patent  taken  out  shortly  after, 
however,  he  di.spcn.ses  with  the  furnace  round  tin 
crucible,  and  instead  of  taj)ping  the  crucible  from 
the  bottom,  he  mounted  it  on  tmnnions,  and  by 
tipping  it  up  by  machinery’,  poured  the  content^ 
from  the  mouth.  This  apparatus,  devised  by 
Bessemer,  is  es.sentially  the  same  as  that  us^rl 
at  the  j)resent  day’.  The  way  in  which  he 
worked  out  the  proeess  in  every  detail  to  a grano 
practical  success  in  such  a short  space  of  time 
shows  him  to  have  been  possessed  of  a mind  ot 
great  powers  of  conception.  IIa%dng  the  fact-, 
before  him,  he  drew  the  right  conclusions  froic 
them  with  unerring  judgment,  and  from  one  ex- 
periment passed  to  another  suggested  by  it,  until 
with  indomitable  perseverence  he  succeeded  in 
bringing  about  greater  progress  in  the  manu- 
facture of  steel  in  a few  months  than  had 
occurred  in  centuries  before. 

It  was  very  soon  found  that  to  produce  steel  by 
thisprocess  which woiddworkproperly,  manganese, 
if  not  originally  present,  would  have  to  be  added. 
In  the  absence  of  manganese,  sulphur  and  oxy’gen, 
in  anything  more  than  very  minute  quantities, 
makes  the  steel  cnimble  when  worked  at  a red 
heat ; it  is  said  to  be  “ red  short.”  In  the  case  or 
the  oxygen,  the  manganese  combines  '«dth  it,  and 
passes  it  into  the  slag ; but,  -with  sulphur,  the  re- 
action is  different ; its  injurious  effect  is  simj)]}- 
counteracted  by  the  manganese  ; it  is  not  removed 
from  the  steel. 

At  first  manganese  w’as  only  employ’ed  in  the 
form  of  spiegeleisen — a variety’  of  cast  iron,  con- 
taining manganese.  The  use  of  this  substance  was 
first  suggested  by  Eobert  Mushet.  When,  how- 
ever, it  was  attempted  to  produce  very  soft  steels, 
a practical  difficulty’  arose.  If  sufficient  Spiegel 
was  added  to  impart  the  requisite  quantity’  of 
manganese,  then  too  much  carbon  would  have  been 
introduced.  This  ended  in  attempts  being  made 
to  produce  spiegel  richer  in  manganese.  By  suit- 
ably adjusting  the  conditions  in  the  blast  furnace, 
this  was  soon  easily’  accomplished  : and  instead 
of  spiegel  containing  less  than  10  per  cent, 
manganese,  a 20  per  cent,  spiegel  was  produced. 

At  the  suggestion  of  Bessemer,  attempts  were 
made  to  obtain  a still  richer  alloy.  This  was 
accomplished  by  reducing  rich  ores  of  manganese 
with  cast  iron  in  crucibles  or  in  a reverberatory’ 
furnace.  These  richer  alloys  are  known  by  the 
name  of  ferro-manganese.  They’  are  employed 
with  great  advantagewhen  very’mild  steel  is  being 
manufactured. 
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By  adding  at  tlie  end  of  the  process  a known 
quantity  of  spiegel  or  ferro-manganese,  con- 
taining a known  quantity  of  carbon,  steel 
of  any  required  hardness  could  be  obtained. 
There  was  but  one  important  drawback  to 
the  Bessemer  process,  and  that  was  that  phos- 
phorus was  not  in  the  least  degree  eliminated 
by  it ; consequently,  only  the  best  ores  could  be 
employed,  which  considerably  increased  the  cost  of 
production  over  that  which  it  would  otherwise 
have  been.  I will  refer  to  that  point  again 
presently. 

The  year  which  saw  the  birth  of  the  Bessemer 
process  was  doubly  remarkable,  for  it  was  at  that 
time  that  the  regenerative  system  of  heating  was 
first  introduced  by  Dr.  Siemens.  Nothing  can  be 
simpler  than  the  principle  involved  in  this  method, 
yet  it  was  destined  to  play  a most  important  part 
in  the  progress  of  the  arts.  The  idea  was  to  store 
up  the  heat  escaping  in  the  waste  gases  from  fur- 
naces, and  to  employ  it  to  raise  the  temperature 
of  the  gas  and  air  previous  to  their  combustion 
in  the  furnace.  This  was  accomplished  by  causing 
the  spent  gases  to  pass  through  two  chambers 
filled  with  loose  brickwork.  When  these  chambers 
have  become  heated  to  a high  temperature,  the 
waste  gases  are  made  to  pass  through  two  other 
similar  chambers,  and  the  air  and  gas  necessary 
for  combustion  in  the  furnace  are  caused  to  pass 
through  the  highly-heated  regenerators.  By 
causing  the  ingoing  gases  to  pass  alternately,  at 
suitable  intervals  of  time,  through  each  pair  of 
regenerators,  a very  high  and,  at  the  same  time, 
uniform  temperature  can  be  obtained  in  the 
furnace,  without  any  greater  consumption  of 
fuel  than  in  the  older  methods.  The  success 
of  this  process  depended  entirely  on  the 
fuel  being  first  converted  into  a combustible 
gas.  This  was  done  in  a chamber  to  which 
only  sufficient  air  is  admitted  to  convert  the  carbon 
into  carbonic  oxide,  which  is  then  conducted  by 
tubes  to  one  of  the  regenerators  to  be  heated,  and 
thence  to  the  furnace,  where,  coming  in  contact 
with  air  which  has  been  passed  through  the  other 
regenerator,  it  bums,  giving  out  intense  heat.  It 
is  at  once  apparent  that  we  have  here  the  very 
conditions  which  were  wanting  to  make  successful 
the  process  patented  by  Heath  in  1845,  for  not  only 
we  have  the  high  temperature  which  could  not 
then  be  obtained,  but  it  has  become  easy  to  create 
at  will,  by  regulating  the  relative  proportions  of 
combustible  gas  and  air,  either  an  oxidising,  a 
reducing,  or  a neutral  flame. 

There  are  two  methods  now  in  use  for  the  pro- 
duction of  steel  in  the  reverberatory  furnace  or 
open-hearth  as  it  is  called.  In  France,  pig  iron 
and  scrap^  steel  are  fused  together;  in  England, 
pig  iron  is  decarburised  by  means  of  iron  ore, 
some  scrap,  however,  being  generally  added  for 
the  sake  of  utilising  it.  As  in  the  Bessemer  pro- 
cess, the  necessary  amount  of  carbon  is  imparted 
to  the  metal  by  the  means  of  spiegeleisen  or  ferro- 
manganese. This  process  has  been  largely  employed 
for  the  production  of  ship  and  boiler  plates.  It 
has  the  great  advantage  that  the  metal  can  be 
kept  fluid  on  the  hearth,  and  its  composition 
adjusted  until  it  is  exactly  that  required. 

In  1876,  a patent  was  taken  out  by  M.  Pemot, 
in  which  it  was  proposed  to  produce  steel  on  an 
open-hearth  furnace  with  a revolving  bed,  inclined 


at  an  angle  of  5^  or  6°  to  the  vertical.  Pig 
iron  previously  heated  to  redness  is  placed  in 
the  bed  of  the  furnace  and  covered  with  scrap 
steel.  The  bed  of  the  furnace  is  then  made 
to  revolve  slowly,  the  pig  gradually  melts, 
and  the  scrap  is  alternately  exposed  to  the  strong 
heat  of  the  flame,  and  then  dipped  under  the 
molten  pig  iron.  In  this  way  the  fusion  is  very 
rapid  comparatively,  the  whole  mass  becoming 
fluid  in  about  two  hours.  The  process  is  then 
completed  in  the  ordinary  way.  When  repairs  are 
necessary,  the  bed  on  its  carriage  is  drawn  out. 

In  practice,  it  is  found  that  these  furnaces  re- 
quire very  frequent  repairing.  With  the  view  to 
make  this  easier,  M.  Pernot  has  arranged  a 
movable  roof,  which  has  besides  the  additional 
advantage  of  reducing  somewhat  the  strain  on  the 
structure  occasioned  by  such  great  variations  in 
temperature.  M.  Pernot  informs  me  that  he 
has  just  taken  out  a patent  for  an  arrange- 
ment of  his  furnace  by  means  of  which  he  can 
employ  gas  under  pressure,  and  that  within  the 
last  few  months  he  has  obtained  by  this  means 
results  which  have  never  been  equalled  before. 
He  states  that,  in  a seven-ton  furnace,  he  has 
obtained  five  charges  in  twenty-four  hours.  This, 
at  any  rate,  contrasts  favourably  with  the  figures 
given  by  Hackney,  in  1875.  He  says  five  charges, 
of  about  four  and  a-half  tons  each,  are  got  out  in 
each  twenty-four  hours ; the  coal  used  being  about 
eight  to  eight  and  a-half  cwts.  per  ton  of  steel. 
The  averages  obtained  with  furnaces  of  similar 
design,  and  working  under  similar  conditions,  but 
with  fixed  beds,  he  states  to  have  been  just  about 
half,  and  the  coal  used  per  ton  of  steel  to  have 
been  eighteen  cwts.  Mr.  Holley,  of  New  York, 
has  recently  stated  that  they  are  getting  with  the 
ordinary  Pernot  furnace  a seventeen-ton  charge  in 
six  and  a-half  hours,  all  cold  stock,  except  five 
tons  pre-heated  scrap. 

The  Steel  Company  of  Scotland  tried  the  Pernot 
system  and  abandoned  it.  They  appear  to  have 
come  to  the  conclusion  that,  owing  to  the  great 
trouble  and  expense  in  keeping  the  furnaces  in 
repair,  the  system  possessed  no  special  advantage 
over  the  ordinary  Siemens  furnace.  If  I am  not 
mistaken,  however,  the  Steel  Company  of  Scotland 
were  using  these  furnaces  for  soft  steel  for  ship 
plates,  whereas,  in  the  instances  referred  to,  rail- 
steel  was  being  manufactured.  This  is  an  important 
difference,  the  temperature  in  the  former  case 
requiring  to  be  much  higher  than  in  the  latter, 
the  carbon  being  less,  and  the  metal,  therefore, 
more  infusible  ; consequently,  the  wear  and  tear 
and  attendant  expenses  would  be  proportionately 
greater.  Be  that  as  it  may,  it  is  beyond  dispute 
that  this  system  has  achieved  a considerable 
measure  of  success  abroad,  which  will  probably 
increase,  as  modifications,  such  as  I have  referred 
to,  are  gradually  effected  to  reduce  wear  and 
tear,  and  facilitate  repairs. 

We  now  come  to  the  Ponsard  furnace. 
It  aims  at  combining  the  advantages  of 
the  Bessemer  and  open-hearth  processes.  The 
furnace  is  so  arranged  that,  by  giving  it  a half 
revolution  on  its  oblique  axis,  the  twyers  with 
which  it  is  supplied  may  be  brought  either  beneath 
or  above  the  surface  of  the  bath  of  metal.  By 
these  means  the  metal  can  be  rapidly  decarburised 
nearly  entirely,  as  in  the  Bessemer  converter,  and 
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then,  by  removing  the  twyers  from  beneath  the  , 
metal,  the  final  adjustment  of  the  carbon  can  be 
made  as  in  the  Siemens  process.  The  only  diffi- 
culty experienced  in  working  out  this  idea  to  a 
practical  success  appears  to  be  the  rapid  destruction 
of  the  t^vyers.  This  obstacle  is  certainly  a very 
great  one,  and  it  may  possibly  be  found  insur- 
mountable. 

It  may  here  be  remarked  that  some  firms  in 
France,  and,  indeed,  in  England,  too,  claim  to  be 
able  to  produce  steel  of  any  required  composition 
and  characteristics  with  equal  exactness  by  the 
Bessemer  process  as  by  the  Siemens.  There  can 
be  but  little  doubt  that  much  can  be  done  in  this 
way  by  the  Bessemer  process  where  the  work  is 
systematically  and  carefully  carried  on. 

x^ot withstanding  the  fact  that  phosphorus  can- 
not be  eliminated  in  the  ordinary  Bessemer  con- 
verter, enormous  quantities  of  steel  have  been 
made  by  this  process,  and  within  the  last  two  or 
three  years  means  have  been  devised  by  which  this 
bugbear  of  steel-makers  has  been  overcome.  I 
refer  to  what  is  known  as  the  Thomas-Gilchrist  or 
“ basic  ” process. 

In  the  ordinary  Bessemer  converter  the  lining  is 
formed  of  ganister,  a siliceous  material.  Now, 
silica  has  a greater  afiinity  for  oxide  of  iron  than 
phosphoric  acid  has,  consequently,  so  long  as  free 
silica  is  present  phosphoric  acid  cannot  remain  in 
combination  wuth  oxide  of  iron ; whilst,  then,  the 
lining  of  the  converter  was  of  silica,  it  is  sufficiently 
obvious  that  phosphoric  acid  could  never  be 
eliminated. 

You  will  at  once  say,  why  line  the  converter 
with  this  objectionable  substance  ? The  answer  is 
easy — no  substitute  was  known,  and  the  reason 
why  phosphoric  acid  was  not  removed  was  not  gene- 
rally understood. 

This  was  the  state  of  things  when  Messrs. 
Thomas  and  Gilchrist  commenced  their  experi- 
ments. The  object  they  had  in  view  was  to  sub- 
stitute for  the  ganister  a basic  material,  such  as 
lime.  The  difficulty  they  had  to  contend  with  was 
to  obtain  a lining  which  would  hold  together. 
After  many  failures  and  much  patient  labour,  a 
material  has  been  found  which  fulfils  the  necessary 
conditions.  This  material  is  magnesian  limestone ; 
by  grinding  it  and  mixing  it  with  pitch,  bricks  can 
be  formed,  which,  after  burning,  are  very  refrac- 
tory. In  lining  the  converter  it  was  impossible  to 
cement  the  bricks  satisfactorily  together ; they 
generally  get  a good  deal  curved  in  baking,  and 
fit  badly  together,  and  the  cementing  material  is 
easily  wmshed  out  by  the  molten  metal.  In  order 
to  get  over  this  difficulty,  the  converters  have  been 
lined  by  running  the  material  in,  and  then  drying 
and  heating  in  stoves  the  various  pieces  of  which 
the  converter  is  composed.  This  method  has  proved 
to  be  more  successful. 

From  an  enemy,  by  judicious  treatment,  we  may 
be  said  to  have  converted  phosphorus  into  a friend. 
In  the  acid  process,  it  is  essential  that  about  2 
per  ceut.  of  silicon  should  be  present,  for  it  is,  to  a 
great  extent,  due  to  the  presence  of  silicon,  that 
the  requisite  high  temperature  can  be  obtained. 
In  the  basic  process,  the  less  silicon  there  is  the 
better;  because  it  destroys  the  lining  by  fluxing 
it  away.  Here  it  is  that  the  phosphorus  befriends 
us,  for  it,  too,  is  capable  of  producing  a high 
temperature  by  combining  with  oxygen;  and  that 


being  the  case,  it  becomes  possible  to  work  with 
about  half  the  silicon  necessary  in  the  acid  x>rocess, 
which  practically  means  that  we  may  cjuphiy  a 
much  lower  grade  of  iron  ; for  the  lower  the  ^ade 
of  iron,  the  smaller  will  be  the  amount  of  silicon 
in  it. 

So  appreciated  has  this  hitherto  despised  sub- 
stance become,  that  it  is  actually  the  practice  to 
put  back  into  the  blast  furnace  a great  part  of  the 
slag  from  the  converter,  in  order  to  increase  the- 
amount  of  phosphorus  in  the  pig  iron,  subset- 
quently  to  be  converted  into  steel. 

There  is,  however,  a limit  to  the  lowmess  of  grade 
of  iron  which  can  be  used,  for,  although  the 
silicon  decreases,  the  sulphur  increases,  and  only 
about  half  the  sulphur  present  in  the  pig  iron  can 
be  removed  in  the  converter.  One-tenth  per  cent, 
of  sulphur  suffices  to  prevent  steel  from  rolling  in 
a sound  condition.  As  I have  already  pointed  out, 
the  way  to  counteract  the  influence  of  suljjhur  is  to 
employ  manganese  in  sufficient  quantity,  but  this 
is  not  without  a drawback,  for  manganese  is  ex- 
pensive. 

In  working  out  this  process,  much  difficulty  was 
at  first  experienced,  owing  to  the  mouth  of  the 
converter  getting  gobbed  up,  that  is  to  say, 
stopped  by  projected  slag.  The  basic  slag,  con- 
sisting as  .'t  does  principally  of  lime,  is  very  i)asty. 
This  incom  'enience  has  been  successfully  got  over 
bv  eranloviup-  converters  of  the  form  shown  on  the 
diagram/ if  'as  predicted  by  many  that  the 
slaland  metal  te  thrown  out  ot  the  mouth 

of  this  form  of  con  i that  has  not  been 

the  case,  and  it  is  no  t improbable  that  eventually 
this  shaped  vessel  will  universally  adopted  foi 
both  the  acid  and  the  processes.  Such  is 

already  the  case  at  Mes. 
and  Co.’s  works,  where,  un 
persevering  guidance  of  Mr.  ^ 

the  basic  process  has  first  been  made  a comm 
success  in  this  country.  , . 

One  word  as  regards  the  silicon, 
seen,  is  useful  as  a combustible  in 
process.  This  substance  produces  . ^ 

cold  shortness  in  steel,  which  has  to  be  ' -^r^jiths 
present,  in  even  so  smad  a quantity  as  ' ~d\Wel 
per  cent.  But  in  the  j)roduction  of  so  ^ I)-ae- 
castings,  it  has  been  found  to  exert  a veq 
ficial  influence  by  preventing  the  metal  fi 
coming  honey-combed  by  escaping  gases  -qp^o-' 
solidifying.  It  exerts  its  influence  by  combii  , 
with  oxygen,  which  would  otherwise  unite  itseli  ^ 
carbon,  and  form  a gaseous  compound ; the  silica  ' 
thus  produced  passes  rapidly  into  the  slag  in  com  - 
bination with  manganese,  which  is  introduced  at 
the  same  time  as  the  silicon  in  an  alloy  containing 
them  both. 

In  consequence  of  the  extremely  high  tempera- 
ture which  we  can  command,  either  in  the  Bessemer 
or  open-hearth  processes,  it  is  possible  to  obtain 
in  a molten  state  metal  practically  free  from  carbon, 
or  containing  carbon  to  any  required  amount.  It 
is  sufficiently  obvious  that,  having  regard  to  the 
original  and  commonly  understood  meaning  of  the 
word  steel,  some  other  name  should,  strictly  speak- 
ing, be  applied  to  all  metal  manufactured  by  these 
processes,  which  cannot  be  hardened  and  tempered. 

In  practice,  however,  there  are  many  obstacles  in 
the  way  of  this  being  done,  and  it  has  become 
customary  to  designate  by  the  term  steel  all  the 
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metal  wMoIl  has  been  producBd  in  a molten  con- 
dition by  the  Bessemer  or  open-hearth  furnaces. 

It  thus  has  resulted  that  we  speak  of  steel  ships, 
steel  boilers,  and  steel  rails.  The  metal  of  which 
ship  plates  are  made  contains  about  Tcm^hs  per  cent, 
of  carbon,  that  for  boilers  about  while  rails 

usually  have  about  y%ths.  The  first  and  the  second 
could  not  be  appreciably  hardened,  and  the  third 
is  considerably  below  what  would  formerly  have 
been  considered  steel. 

Although,  then,  metal  possessing  the  true 
characteristics  of  steel  can  be  made  by  these 
processes,  yet  that  which  is  ordinarily  made  is  not 
steel,  but  a metal  called  into  existence  by  our 
recently  acquired  power  of  obtaining  an  extremely 
high  temperature. 

This  new  metal,  as  we  may  fairly  call  it,  has 
properties  far  excelling  those  of  wrought  iron,  and 
it  has  only  been  a question  of  time  to  make  this 
universally  felt. 

At  the  present  moment  new  iron  rails  are  things 
of  the  past,  and  wooden  sleepers  have  begun  to 
follow  in  their  wake,  it  having  become  apparent 
to  all  that  our  new  metal  will  be  an  economical 
substitute.  So  with  ships,  the  wooden  walls  of  old 
England  are  no  more.  Steel  has  not  only  supple- 
mented wrought  iron  where  it  was  used,  but  the 
wood  also. 

At  present  there  is  but  one  sound  reason  why 
steel  should  not  universally  replace  iron  with 
advantage,  and  that  is,  that  in  some  cases  it  is 
cheaper  to  employ  iron.  Statistics  show  us  that 
the  enormous  quantities  of  steel  now  manufactured 
have  but  little,  if  at  all,  affected  the  production  of 
wrought  iron.  It  is,  however,  I am  convinced, 
but  a question  of  time.  When  the  day  comes,  and 
every  day  brings  us  nearer  to  it,  when  steel  will  be 
manufactured  as  cheaply  as  iron,  then  will  wrought 
iron  be  a thing  of  the  past  amongst  the  great 
civilised  nations. 

One  word  as  regards  the  employment  of  steel 
made  by  these  modern  methods  for  cutlery. 
Cutlery  manufacturers  would  tell  you  that  it  is 
useless  for  the  purpose ; nevertheless,  on  the  Conti- 
nent, it  is  very  largely  used,  and  in  this  country  to 
a considerable  extent.  I do  not  hesitate  to  assert 
that,  with  suitable  ores  and  proper  care  in  the 
manufacture,  steel  well  suited  for  cutlery  can  be 
made  both  in  the  open-hearth  and  the  converter. 
The  essential  in  the  ore  is  that  it  should  not 
contain  phosphorus  ; with  but  a trace  of  phosphorus 
present,  a good  cutting  edge  could  never  be 
obtained. 

I have  endeavoured  to  show  you  this  evening  in 
what  progress  has  really  consisted,  and  how  it  has 
been  brought  about.  If  we  glance  back  for  a 
moment,  we  see  that  the  open-hearth  processes 
cnjbody  the  same  principle  as  the  first  process  by 
which  steel  was  produced,  viz.,  the  mutual  action 
of  carburised  iron  and  oxide  of  iron  on  one  another, 
and  the  Bessemer  process  is,  after  all,  though  a 
splendid  offspring,  only  the  natural  descendent  of 
the  finery  process,  the  origin  of  which,  as  we  have 
seen,  was  due  to  modifications  in  the  primitive  blast 
furnaces.  There  is  perfect  continuity  throughout, 
and,  after  all,  what  more  natural  ? Progress  in  the 
art  of  manufacturing  steel  has  been  the  j oint  work 
of  the  scientific  chemist  and  the  engineer.  As  in  the 
past,  so  in  the  future,  success  will  depend  upon 
these  two  elements  working  harmoniously  together. 


DISCUSSION. 

Mr.  Michael  Scott  remarked  that,  within  the  limitsPro- 
fessor  Huntington  had  given  himself,  they  could  hardly 
have  had  a more  complete  sketch  of  steel  manufac- 
ture. He  would  venture  to  say,  with  regard  to  the  Bes- 
semer process,  that  as  James  Watt  left  the  steam-engine 
practically  perfect,  so  Mr.  Bessemer  deserved  credit  for 
having  left,  not  only  his  process  practically  perfect,  hut 
all  the  appartus  required  in  connection  with  it.  They 
were  even  now  reverting  to  some  of  his  old  arrange- 
ments of  machinery,  finding  they  were  better  and  more 
simple  than  those  which  had  since  been  invented  and 
applied.  With  respect  to  the  use  of  manganese,  it  was  ob- 
jected to  as  being  expensive,  hut  he  thought  there  was 
another  and  still  more  important  reason  why  it  should  be 
used  in  moderation.  Dr.  Siemens,  on  one  occasion,  men- 
tioned it  very  properly  as  being,  like  charity,  a thing 
that  covered  a mixltitude  of  evils.  But  it  only  covered 
the  evils,  and  he  had  reason  to  believe  it  did 
not  remove  them.  Not  very  long  ago,  he  saw  some 
specimens  of  steel  which  had  been  exposed  to  the 
atmosphere  for  two  or  three  months,  and  the  scaling 
was  something  perfectly  alarming.  He  made  inquiry 
with  respect  to  the  composition  of  the  metal,  and  the  only 
thing  he  could  find  which  could  account  for  it  was  an  ex- 
cessive dose  of  manganese.  Manganese  had  been  veiy 
useful,  and  it  was  very  important,  hut  it  had  been  used  to 
rather  too  great  an  extent.  With  regard  to  the  Ponsard 
and  Pernot  furnaces,  they  had  not  yet  been  very  success- 
ful in  England,  where  the  two  great  processes  of 
Bessemer  and  Siemens  were  preferred.  One  important 
advantage  claimed  was  that  the  time  would  be  reduced 
for  producing  a charge  of  steel.  No  doubt  they  could 
produce  steel  in  less  time  ; but,  on  the  whole,  the 
simple  furnace  shown  in  the  diagram,  for  Siemens’s 
process,  was  stiU  supposed  to  be  the  best.  With 
regard  to  the  Bessemer  process,  he  had  seen  steel 
of  the  very  highest  quality  produced  by  it.  He  believed, 
as  the  reader  of  the  paper  had  said,  that  it  could  be 
produced  for  cutlery  or  for  any  other  purpose,  but 
it  did  require  very  careful  attention.  At  present  the 
Bessemer  process  seemed  to  have  taken  the  chief  part  of 
the  rail  trade,  and  the  Siemens  process  the  chief  part  of 
the  plate  trade,  when  the  amount  of  carbon  was  ex- 
tremely low  and  the  tests  extremely  high.  Some  obser- 
vations had  been  made  as  to  the  recent  improvements 
in  steel,  the  progress  had  been  so  rapid  that  it  was  not 
only  a question  of  years  or  even  months,  but  practically 
of  weeks  and  days.  During  the  recent  meeting  of  the 
Iron  and  Steel  Institute,  in  London,  some  matters  of 
a startling  character  had  been  brought  forward,  so 
that  those  interested  in  the  subject  required  to  keep 
their  information  up  to  the  latest  possible  date.  No 
reference  had  been  made  to  the  diagram  on  the  waU 
which  he  believed  represented  Dr.  Siemens’s  latest 
improvement  in  gas-producers.  Perhaps  it  would 
be  rather  too  technical  to  go  into  it,  hut  so  far  as  he 
understoed,  it  had  been  a great  success.  It  certainly 
seemed  to  have  the  elements  of  success  in  it. 

Mr.  Shoolbred  said  he  should  Like  to  ask  Professor 
Huntington,  who  he  believed  had  carried  out  a series  of 
experiments  with  regard  to  this  material  called  ‘ ‘ steel,  ’ ’ 
to  give  some  information  as  to  its  capabilities  for  con- 
structive purposes.  To  himself  and  to  many  others  that 
branch  of  the  subject  was  becoming  of  great  moment. 
The  question  of  the  importance  of  the  vast  range  of  this 
substitution  of  steel  for  iron  had  not  been  imduly  dwelt 
upon,  since  there  was  scarcely  any  branch  where  iron 
was  at  present  used  where  steel  was  not  rapidly 
taking  its  place.  On  the  other  hand,  in  many 
instances  which  had  come  within  his  own  know- 
ledge of  structural  use,  the  expense  attending  the 
construction  of  steel  in  the  ordinary  forms  of  angle, 
T,  or  double  T,  required  for  joists  and  so  on,  even 
taking  its  greater  strength  into  consideration,  had 
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generally  proved  to  be  prohibitory.  They  were  told 
that  possibly  the  price  might  be  brought  down  ; but  a 
few  days  ago  he  had  occasion  to  ask  one  of  the 
largest  makers,  and  he  foimd  that  such  was  not  the 
case  at  present.  With  regard  to  the  Siemens’s 
regenerative  furnace,  it  might  perhaps  be  interesting 
to  mention  how  very  largely  they  had  come  into 
use  in  the  industrial  arts  generally  ; in  fact,  it 
meant  the  use  of  fuel  in  the  gaseous  instead  of 
the  solid  state.  A short  time  ago  he  had  occa- 
sion to  make  some  inquiries  on  that  head,  and  it 
was  pointed  out  to  liim  that  in  the  year  1879,  pro- 
bably no  less  than  million  tons  of  coal  in  the 
United  Kingdom  were  converted  into  gaseous  fuel,  by 
means  of  this  regenerative  furnace,  in  various  branches 
of  industry.  That  showed  how  largely  the  use  of 
gaseous  fuel  was  growing  ; and  not  long  ago,  in  that 
very  room,  there  was  an  interesting  discussion  on  the 
question  of  using  gaseous  fuel  in  domestic  arts,  in 
order  to  get  rid  of  London  fog  and  smoke. 

Mr.  F.  Maxwell  Lyte  said  it  might  be  interesting  to 
start  a discussion  on  the  question  of  the  honey-comb- 
ing which  occurred  in  Bessemer  steel  castings. 
The  subject  had  caused  a deal  of  discussion,  and  yet 
there  never  seemed  to  have  been  any  satisfactory  expla- 
nation given.  It  had  been  said  that  silicon  or  silicide 
of  iron  being  added  to  the  metal,  caused  a decomposition 
of  the  occluded  gases  therein  contained,  but  this  would 
appear  to  be  not  quite  the  case.  But  it  seemed  to  him 
that  the  carbon,  which  was  capable  of  deoxidising  silica 
under  certain  circumstances,  at  this  high  temperature, 
would  have  a tendency  rather  to  de- oxidise  any  slag 
which  might  be  contained,  than  to  have  its  oxygen 
withdrawn  from  it,  and  so  to  produce  a silica  which 
passed  into  the  slag.  W as  it  not  at  least  equally  possible 
that,  under  those  circumstances  where  silicon  or  manga- 
nese were  added  to  the  metal,  that  there  might  be  pro- 
duced a kind  of  aUoy,  incapable  of  occluding  gases  which 
would  be  occluded  by  a purer  iron  ? They  knew  that 
one  pure  metal,  silver,  for  instance,  was  capable  of 
occluding  oxygen  gas,  which  it  would  not  do  when 
alloyed.  Perhaps  some  gentlemen  present  who  had 
knowledge  on  this  subject,  would  be  able  to  throw  some 
light  on  the  question. 

Mr.  J.  S.  Jeans  said  he  should  like,  as  one  who  had 
bestowed  some  consideration  on  the  manufacture  of 
steel,  to  add  a few  words  of  congratulation  to  what  had 
already  been  said  on  the  very  excellent  paper  they  had 
heard.  If  there  was  any  defective  part  about  it,  it  was, 
perhaps,  the  absence  of  any  specific  information  as  to 
the  results  of  the  processes  which  had  been  described, 
in  their  statistical,  commercial,  and  industrial  aspects.  It 
might  be  interesting,  therefore,  if  he  mentioned  the 
fact  that,  about  25  years  ago,  the  total  quantity  of 
steel  produced  in  the  world  was  under  100,000  tons. 
That  was  previous  to  the  invention  of  the  Bessemer 
process.  Last  year,  the  total  quantity  of  steel  made 
by  the  Siemens  process  and  the  Bessemer  together 
was  over  4,000,000  tons.  These  figures  would  convey 
some  idea  of  the  enormous  progress  which  had  been 
made  in  the  interval,  and  of  the  great  industrial 
development  that  these  processes  had  contributed  to 
bring  about.  He  did  not  quite  agree  with  Mr. 
Himtington,  in  thinking  that  the  application  of  steel 
in  the  future  would  be  such  as  to  completely  displace 
iron.  It  was  never  wise  to  prophecy  unless  you 
happened  to  be  aware  of  the  facts,  but,  having  had 
occasion  recently  to  inquire  into  that  matter,  he  found 
that  in  the  six  iron-producing  countries  in  the  world 
after  Great  Britain,  the  production  of  the  manufactured 
iron  had,  within  the  last  ten  years,  increased  by 
30  per  cent.  Of  course,  that  increase  was  nothing  like 
commen.surate  with  the  increase  which  had  in  the  same 
interval  taken  place  in  the  manufacture  of  steel,  but  it 
was  sufiicient  to  encourage  the  idea  that  for  a great 
many  years  to  come,  at  all  events,  manufactured  iron 


would  continue  to  hold  its  own.  He  remembered  an 
ex-president  of  the  Institution  of  Civil  Engineers  re- 
marking, not  long  ago,  that,  in  his  opinion,  before  many 
years  were  over,  for  aU  purposes  except  the  ordinary 
working  of  a blacksmith’s  forge,  steel  would  be  used  in 
place  of  iron.  But  they  were  evidently  a long  way  from 
that  as  yet.  There  was  no  doubt  that,  however  good  the 
qualities  of  steel  might  be,  there  still  remained  a great 
many  prejudices  to  be  overcome,  and  recent  occurrences, 
with  which  most  of  them  were  familiar,  were  likely  to 
retard  its  progress  considerably  in  the  near  future.  That 
these  difficulties  would  ultimately  be  surmounted  nobody 
would  for  a moment  doubt,  but,  at  the  same  time,  there 
could  be  no  question  that  a great  deal  yet  remained  to 
be  accomplished  by  the  chemist,  the  metallurgist,  and 
the  engineer,  before  they  found  a metal  which  for  all 
purposes,  and  under  all  circumstances,  was  perfectly 
trustworthy.  He  should  have  been  glad  if  the  Pro- 
fessor had  shown  amongst  the  many  interesting 
diagrams  illustrating  his  paper  the  fixed  converter, 
which  was  adopted  at  Gefle,  in  Sweden,  at  a 
very  early  stage  of  the  Bessemer  process.  He 
believed  that  there  were  stiU  in  operation  in 
Sweden  some  fixed  converters,  and  that  on  account 
of  the  great  purity  of  the  pig  iron  used  in  that 
country,  Bessemer  steel  was  there  made  without  the  use 
of  manganese.  They  were  given  to  understand,  by  no 
less  an  authority  than  Dr.  Siemens,  that  it  was  quite 
within  the  bounds  of  possibility,  if  not  already  an 
accomplished  fact,  that  very  good  steel,  even  the  best, 
might  ultimately  be  made  entirely  without  manganese, 
which  Dr.  Siemens  had  described  as  being  simj)ly  a 
cloak  for  imperfections.  In  the  Bessemer  process,  how- 
ever, there  was  no  doubt  that  a great  deal  remained  to 
be  accomplished  before  that  was  attained.  He  should 
also  like  to  hear  some  details  concerning  the  manu- 
facture of  puddled  steel.  Even  to  the  present  day  that 
was  a considerable  industry  in  some  parts  of  Germany, 
and  also  in  Austria  and  France,  though  he  was  not 
aware  that  any  puddled  steel  was  now  made  in  this 
country.  It  was,  of  course,  not  employed  to  anything 
like  the  same  extent  as  the  steel  made  by  the  Bessemer 
and  open-hearth  process,  which,  for  all  practical  pur- 
poses, might  be  regarded  as  the  only  two  processes  of 
the  future.  It  was  rather  largely  due  to  the  failure  that 
took  place  in  connection  with  the  application  of  puddled 
steel  to  ship  building,  that  steel  had  not  been  sooner 
used  for  that  purpose.  Some  thirty  years  ago  a boat  was 
built  for  Dr.  Livingstone  of  puddled  steel,  and  the  Doctor 
sent  an  account  of  the  residts  obtained  to  the  Society. 
He  found,  as  might  have  been  expected  from  the  pro- 
cess of  manufacture,  that  it  was  a material  more  akin 
to  wrought  iron,  laminated  and  heterogeneous,  than  to 
the  homgeneous  ingot  metal  with  which  they  were  now 
familiar,  and  the  results  of  its  application  did  not  realise 
expectations. 

Mr.  Scott  said  there  were  essential  differences  between 
steel  and  iron.  Steel  was  a more  obdurate  metal  to 
work,  and,  consequently,  could  not  be  worked  so 
cheaply  as  iron.  In  addition  to  that  there  were  other 
considerations  ; steel  shafting  running  in  u*on  was 
said  to  out  into  it;  therefore  there  would  always  be 
disadvantages  connected  with  its  use  for  some  pur- 
poses. 

Mr.  Clements,  with  regard  to  a remark  made  that 
steel  would  eventually  be  used  for  ahnost  every  purpose 
for  which  iron  was  used,  said  he  thought  that  in  the 
construction  of  roof  trusses,  cast  iron  would  con- 
tinue to  be  used,  perhaps  for  ever,  where  there 
were  strains  of  compression.  He  did  not  know 
exactly  what  the  compression  of  steel  was,  but 
he  knew  the  force  of  compression  of  cast  iron  was  very 
great  indeed.  Malleable  iron,  cast  iron,  and  steel, 
each  had  qualities  of  its  own,  and  would  be  used  for 
special  purposes.  He  believed  the  Bessemer  steel  was 
very  well  suited  for  ordinary  purposes,  for  raOs  and 
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other  forme  in  which  steel  was  required  in  the  form  of 
mass,  and  that  Siemens’s  steel  was  more  adapted  for 
plates.  With  regard  to  honey-combing,  he  thought 
that  was  produced  from  the  condensation  of  occluded  gas, 
because  there  was  no  doubt  that  when  metals  were  in 
a heated  state,  carbonic  anhydride  and  oxide  were 
present,  and  as  the  metal  cooled,  the  gas  would  also  cool 
and  leave  vacant  spaces.  The  same  thing  was  found  to 
occur  on  a large  scale  in  nature,  in  minerals  thrown  out 
by  volcanoes.  The  Thomas- Gilchrist  process  appeared 
to  be  the  greatest  discovery  lately  made  for  removing 
the  phosphorus  from  the  steel,  as  made  in  the  Bessemer 
or  other  processes.  It  seemed  to  him  that  there  were 
now  few  (Bscoveries  yet  to  be  made  with  regard  to  the 
monufacture  of  steel,  which  had  arrived  almost  at  a 
state  of  perfection,  and  that  in  the  future  the  perfection 
of  the  metal  would  be  more  due  to  manipulative  processes 
by  which  small  quantities  of  impurities  might  be  got 
rid  of. 

Mr.  Joseph  Gordon  said,  with  regard  to  the  observation 
made  about  bringing  the  price  of  iron  and  steel  more 
nearly  together,  from  what  the  president  of  the  Iron  and 
Steel  Institute  stated  last  week,  it  would  be  confessed 
that  the  prices,  as  far  as  rail  metal  went,  were  as  nearly 
as  possible  together  now.  Taking  into  consideration 
the  difference  made  in  the  tests  of  iron  and  steel  plates 
in  ship  building,  he  did  not  think  consumers  could  very 
well  ask  steel- makers  to  come  down  to  the  extremely 
low  prices  before  paid  for  ordinary  iron  plates.  In  that 
direction,  he  did  not  think  any  rapprochement  could  be 
expected,  though  he  trusted  it  would  be  possible  to 
reduce  the  absolute  price  of  steel  in  future,  when  the 
commoner  ores  which  were  found  in  England  could  be 
used  with  the  expensive  ores  got  from  a&oad. 

Professor  Huntington,  in  reply  to  Mr.  Scott,  said 
that,  as  regards  manganese,  the  same  remark  would 
apply  to  it  as  to  anything  else ; it  was  possible  to  have 
too  much  of  it.  If  you  found  metal  which  was 
imperfect,  which,  on  investigation,  contained  too  much 
manganese,  it  was  not  a thing  to  be  surprised  at,  when 
you  remembered  manganese  was  used  in  every  process 
by  which  it  was  produced.  Manganese  was  used  in 
every  process  in  the  production  of  steel.  It  was  used 
equally  in  the  crucible  process,  by  which  the  finest 
cutlery  ever  produced  was  manufactured,  and  in  the 
Bessemer  and  every  other  process.  Unless  Mr.  Scott 
could  suggest  some  means  of  getting  good  steel  without 
manganese,  he  feared  they  must  continue  to  use  it. 
With  regard  to  the  Ponsard  and  Pernot  furnaces,  he 
brought  them  forward  because  the  paper  was  to  be  on 
the  recent  processes  in  the  manufacture  of  steel,  and 
they  might  fairly  look  upon  them  as  being  at  any  rate  in 
the  direction  of  progress.  It  was  impossible  to  say  until  a 
process  had  been  in  use  some  years  that  it  was  a commer- 
cial success ; there  were  many  difficulties  to  be  overcome 
which  required  a considerable  amount  of  time,  and  an 
expenditure  of  a great  deal  of  brain  power.  It  required 
hundreds  or  thousands  of  men  to  be  working  at  a pro- 
cess before  it  was  brought  to  perfection.  These  pro- 
cesses, to  his  mind,  had  certain  portions  about  them 
which  might  ultimately  cause  them  to  be  successful. 
Beyond  that  neither  he  nor  anyone  else  could  speak 
with  certainty.  With  regard  to  the  use  of  steel  for 
constructive  purposes,  no  doubt  it  possessed  very  great 
advantages,  and  like  everything  else  new,  required  to 
be  studied  and  imderstood.  In  order  to  use  steel  satis- 
factorily, it  was  necessary  that  the  architect  should 
know  something  of  the  properties  of  the  metal  he  was 
dealing  with,  and  adjust  the  proportions  of  the  metal 
in  his  structure  accordingly.  He  had  not  gone  far  into 
the  question,  but  from  what  he  understood  generally 
there  coffid  be  little  doubt  that  steel  for  the  purposes  of 
construction  should  undergo  some  modification  in  form, 
the  properties  of  the  metal  being  difficult  to  those  of 
wrought  iron.  If  those  who  were  engaged  in  the  arts 
of  construction  would  give  the  metal  a little  attention,  he 


thought  a large  amount  of  good  would  result.  It  was  not 
sufficient  simply  to  reduce  the  section  in  all  parts  of  a 
complicated  piece  of  metal  work.  As  regards  honey- 
combing,  he  had  attempted  to  explain  what  was  generally 
considered  to  be  the  cause  of  the  removal  of  honey- 
combing as  found  by  those  who  had  e.xperimented  on 
the  subject.  As  regards  the  alloy  which  Mr.  Maxwell 
Lyte  had  suggested  as  a cause  of  the  removal 
of  honey- combing,  he  could  not  agree  with  it,  for 
he  saw  no  reason  to  suppose  that  an  alloy  would  not 
occlude  gas,  when  a metal  would ; because  they  knew 
from  the  experiments  of  Graham  and  many  others,, 
that  all  metal  occluded  gas,  in  fact,  ail  fluids  did  so, 
even  the  bottle  of  water  before  him,  if  frozen  suddenly,, 
would  show  a mass  of  bubbles  of  air  throughout.  All 
fluids  took  up  gas,  and  as  the  pressure  and  the 
temperature  changed,  so  would  a greater  amount, 
of  gas  be  occluded,  or  given  off.  Mr.  Jeans 
had  rather  taken  him  to  task  for  not  gi\ing 
statistics,  but  he  coffid  only  say  that  he  had  filled  up 
the  hour  allotted  to  him,  and  when  he  had  written  down 
that  much,  he  felt  he  shoffid  have  exceeded  his  duty  to- 
write  more.  There  were  many  other  matters  he  should 
like  to  have  mentioned,  but  it  would  have  necessitated 
detaining  the  meeting  for  a week.  The  figures  men- 
tioned by  Mr.  Jeans  were  no  doubt  interesting,  and  they 
could  be  found  by  anybody  on  referring  to  the  proceed- 
ings of  the  Iron  and  Steel  Institute.  He  appeared  to 
be  of  opinion  that  manufactured  iron  would  hold  its. 
ov>^n.  He  believed  it  was  a question  of  time,  and  the 
prices  coming  down.  As  improvements  were  made  and 
time  went  on  the  price  would  come  down,  and  then 
steel,  which  he  did  not  think  any  man  conversant  in  the 
two  metals  would  deny  was  infinitely  superior  to  iron,, 
would  replace  it.  Although  fixed  converters  had  held 
their  own  in  Sweden,  wherever  new  ones  were  put,  one 
similar  to  that  employed  in  Europe  generally  was  used, 
showing  that  fixed  converters  were  practically  things  of 
the  past.  Mr.  Jeans  was  not  quite  accurate  in  referring 
to  the  purity  of  the  pig  iron  used  in  Sweden  preventing 
the  necessity  of  using  the  manganese,  because  it  already 
contained  sufficient  for  the  purpose.  He  had  not  time 
to  refer  to  the  puddled  steel  further  than  he  had.  He 
would  only  say  in  conclusion,  that  steel  was  a metal 
absolutely  and  indisputably  superior  to  iron,  and  could 
be  used  for  every  purpose  for  which  wrought  iron  was. 
now  used. 

Mr.  F.  Maxwell  Lyte  wished  to  explain,  with  regard 
to  his  previous  remark,  that  they  knew  that  several 
pure  metals  were  capable  of  dissolving  gas  to  a con- 
siderable extent,  whereas  alloys  of  those  same  metals 
were  not.  One  per  cent,  of  copper  would  totally  prevent 
silver  from  dissolving  oxygen,  which  it  took  up  in  a 
very  large  quantity  when  in  a perfectly  pure  state,  and 
so  would  one,  or  even  a half  per  cent,  of  gold.  Pal- 
ladium, by  being  alloyed  in  the  same  manner,  was  pre- 
vented from  absorbing  hydrogen.  He  only  threw  out  the 
suggestion  whether  an  alloy  being  formed  between  iron 
and  manganese  might  possibly  prevent  the  absorption, 
or  cause  the  expulsion  of  the  gases,  and  he  thought  it 
was  worth  investigation. 

The  Chairman  said  Professor  Huntington  had  given, 
in  a most  lucid  manner,  an  account  of  the  recent 
points  in  the  steel  manufacture.  It  was  impossible 
to  deal,  in  the  space  of  an  hour,  with  a subject 
which  would  fully  occupy  many  lectures,  without 
omitting  a point  here  and  there  which  would  have 
been  interesting  to  all.  In  connection  with  this  very 
subject — honey-combing — for  instance,  he  had  not  re- 
ferred to  the  interesting  and  important  result  obtained 
by  Sir  Joseph  Whitworth  on  the  compression  of  steel ; 
but  it  was  impossible,  in  the  time  at  his  disposal,  to 
have  dealt  with  the  whole  subject  more  comprehensively. 
That  steel  had  made  enormous  strides  they  must  all 
admit,  but  they  had  much  to  learn  ; they  were,  in  fact, 
not  yet  quite  in  accord  with  each  other  as  to  what  steel 
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really  was.  Mechanical  engineers  and  chemists  had 
for  years  been  engaged  on  the  question  of  the 
definition  of  steel,  and  he  believed  every  one  would 
admit  there  was  no  satisfactory  definition  yet.  Again, 
with  regard  to  the  varieties  of  steel  and  the  extra- 
ordinary physical  modifications  which  it  underwent 
when  subjected  to  the  action  of  heat  under  different 
conditions,  or  the  effects  produced  by  hardening  and 
tempering,  they  might  be  almost  said  to  know 
nothing.  It  was  to  gentlemen  like  Professor  Huntington, 
who  dealt  scientifically  and  practically  with  these  sub- 
jects, that  they  looked  with  confidence  to  make 
important  contributions  to  the  knowledge  of  the 
manufacture,  of  the  conditions  which  would  insure  a 
uniform  manufacture  of  steel,  and  of  the  proper  methods 
of  applying  it.  He  would  conclude  by  moving  a cordial 
vote  of  thanks  to  Professor  Huntington  for  the  excellent 
manner  in  which  he  had  brought  the  subject  under  their 
notice,  and  the  large  amount  of  food  he  had  given  them 
for  reflection. 

The  resolution  was  carried  unanimously. 


TWENTY- SECOND  ORDINAKY  MEETING. 

Wednesday,  May  18th,  1881 ; F.  J.  Bramwell, 
V.P.Inst.C.E.,  F.E.S.,  Chairman  of  the  Council,  in 
the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Armitage,  Wilham  James,  Famley-house,  Chelsea,  S.W. 
Brebner,  Robert  Charles,  10,  Henry-street,  Carlisle. 
Britton,  Percy  Wilson,  14,  Augusta-road,  Ramsgate. 
Johnson,  Thomas  Hilton,  F.C.S.,  36,  Raweliffe-road, 
Rice-lane,  Walton,  Liverpool. 

Lloyd,  Alfred,  B.A.,  Bush -lane.  Cannon -street,  E.C. 
Walker,  Philip  F.,  29,  Prince’ s-gate,  S.W. 

Young,  Charles  Edward  Baring,  12,  Hyde-park- 
terrace,  W. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Bonar,  Lionel  Ninian,  o7|.  Old  Broad-street,  E.C. 
Butler,  Lieut. -Col.  Hemw  Thomas,  66,  Prince’ s-gate, 

S.W. 

Campbell -Walker,  Capt.  Arthur,  Ashley  Warren, 
W alton-on-Thames. 

Gibbs,  Sir  B.  T.  Brandreth,  13,  Pelham -crescent.  South 
Kensington,  S.W. 

Hudleston,  Wilfrid  H.,  M.A.,  F.C.S.,  F.G.S.,  23, 
Cheyne-walk,  Chelsea,  S.W. 

Lee,  Charles  John,  Eairlight-villa,  Sydenham -road, 
Croydon. 

Nesbit,  A.  Anthony,  F.C.S.,  38,  Gracechurch-street, 

E.C. 

Nevill,  Lady  Dorothy,  45,  Charles- street,  Berkeley- 
square,  W. 

Stirrat,  Robert  B.,  7,  Grey-street,  Newcastle-on-Tyne. 
WaUrinshaw,  William,  Hartley -grange,  Winchfield, 
Hants. 

The  paper  read  was  on — 

ELECTRIC  RAILWAYS  AND  TRANSMISSION 
OF  POWER  BY  ELECTRICITY. 

By  Alexander  Siemens. 

When  electricity  was  first  utilised  for  practical 
purposes,  the  cost  of  producing  it  precluded  its 
application  to  anything  but  giving  signals  or 
working  small  and  delicate  apparatus,  requiring 
only  weak  currents  to  perform  their  functions; 
but  by  the  discovery  of  the  dynamo-electric 


principle,  some  fourteen  years  ago,  powerful 
electric  currents  have  been  placed  at  our  disposal, 
at  a cost  which  enables  us  to  transform  into  com- 
mercial processes  a number  of  experiments  which, 
up  to  that  time,  served  only  as  illustrations  of 
scientific  lectures. 

The  machines  which  have  caused  this  revolution 
in  the  application  of  electricity  consist  essentially 
of  two  parts — the  fixed  electro-magnets,  by  which 
a powerful  magnetic  fi.eld  is  created,  and  the  re- 
volving armature,  which  is  connected  with  the 
commutator.  When  the  machine  is  in  action,  the 
rapid  motion  of  the  copper  wire  through  the 
magnetic  field  induces  an  electric  current,  which 
leaves  the  helix  by  the  brushes  pressing  against 
the  commutator  on  opposite  sides.  From  the 
brushes  the  current  passes  to  the  electro-magnets, 
and  afterwards  to  the  outer  circuit,  where  it  has 
to  perform  the  useful  work.  In  traversing  the 
coils  of  the  electro-magnets,  it  increases  the 
intensity  of  the  magnetic  field,  which  in  its  turn 
induces  a more  powerful  current,  and  this  mutual 
strengthening  of  current  and  magnetic  field  goes 
on  until  a balance  establishes  itself  in  the  manner 
afterwards  described. 

The  researches  of  Sir  William  Thomson,  Dr. 
Hopkinson,  Professor  Ayrton,  and  others  have 
proved  that  such  machines,  if  properly  constructed, 
will  render  in  the  form  of  electrical  work  up  to 
90  per  cent,  of  the  energy  expended  upon  them 
in  the  form  of  motive  power.  It  may,  there- 
fore, be  conceded  that  they  are  very  efficient 
transformers,  and  that  we  can  hardly  hope  to 
exceed  the  results  already  obtained  by  the  best 
types  of  dynamo-electric  machines.  If,  instead  of 
using  such  a machine  to  generate  electricity  you 
send  a current  into  it,  the  magnetic  attraction 
created  between  the  poles  of  the  electro-magnets 
and  the  currents  traversing  the  armature  will 
cause  the  latter  to  rotate,  and  this  motion  can  be 
communicated  to  other  machinery  in  the  usual 
ways.  A pair  of  such  machines,  one  for  producing 
electricity  and  the  second  for  re-transforming  the 
current  into  motive  power,  can  therefore  be 
utilised  for  transmitting  power  to  a distance.  In 
order  fully  to  understand  the  manner  in  which 
this  transmission  is  effected,  a large  number  of 
experiments  were  made  at  the  works  of  Messrs. 
Siemens  and  Halske,  in  Berlin,  by  Dr.  Frolich,  and 
the  results  obtained  were  laid  before  the  Royal 
Academy  of  Science  in  Berlin  by  Dr.  Werner 
Siemens  on  the  18th  November,  1880. 

The  principal  conclusions  arrived  at  were  the 
following  On  applying  Ohm’s  law  to  a magneto- 
electric machine  (a  machine  with  permanent 
magnets)  we  find  that  the  strength  of  current  for  a 
given  total  resistance  is — 

In  this  formula  C signifies  the  strength  of 
current ; n,  the  number  of  convolutions  of  wire 
on  the  armature  ; v,  the  number  of  revolutions  per 
minute  ; R,  the  total  resistance  in  circuit ; M,  the 
total  E.M.F.  produced  by  the  permanent  magnets 
and  the  iron  of  the  armature  in  one  convolution  of 
wire,  when  v = 1;  this  quantity  will  afterwards 
be  called  “ effective  magnetism  ” of  the  machine. 

The  same  formula  holds  good  for  a dynamo- 
electric  machine.  In  this  case,  however,  the 
“effective  magnetism”  (M)  depends  on  the 
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strength,  of  current  (C),  and  the  formula,  by  sub- 
stituting / (G)  for  n (M),  becomes — 


(2.) 


C = 


R ’ 


or  , = 


/(O) 


In  the  latter  form,  the  very  important  law  is 
expressed  that  the  strength  of  the  current  in  a 
given  dynamo -electric  machine  depends  only  on 
the  ratio  of  the  number  of  revolutions  per  minute 
to  the  total  resistance  in  circuit.  If  we  deter- 
mine, therefore,/ (C)  for  a machine,  we  can  calculate 
beforehand  the  strength  of  current  it  will  produce 
with  a given  number  of  revolutions  in  a given 
resistance. 

The  first  series  of  experiments  was  made  to 
test  the  correctness  of  this  conclusion,  and  the 
curves  I.,  II.,  and  III.,  embody  the  results  obtained 
by  working  one  of  the  largest  “ Siemens’  ” dynamo 
machine  (type  Dq.)  through  various  resistances 
at  diffierent  speeds.  The  total  resistance  of  the 
machine  was,  in  case  (I.),  *435  S.U. ; in  case  (II.), 
*725  S.U. ; and,  in  case  (HI.),  7’14  S.U. 

By  way  of  comparison,  the  curve  IV.  was  set 
out  from  results  published  by  Messrs.  Meyer  and 
Auerbach  in  “Wiedemann’s  Annalen,”  Band  8, 
p.  494,  who  had  experimented  with  a “ Gramme  ” 
dynamo  machine.  As  will  be  seen,  all  these  curves 
do  not  differ  materially  from  a straight  line,  and, 
for  the  limits  of  practical  working,  they  fully 
confirm  the  above  theory.  There  exists,  there- 
fore, a curious  similarity  between  magneto-electric 
and  dynamo -electric  machines.  In  both,  the 
strength  of  current  is  proportionate  to  the  ratio 
of  revolutions  per  minute  to  total  resistance, 
although  the  magnetism  of  the  magneto  machines 
is  a constant  quantity,  and  that  of  the  dynamo 
machines  varies  with  the  strength  of  current. 
The  important  difference  between  the  two  kinds 
of  machine  is,  that  magneto  machines  give  a 
current  however  slow  their  motion  is,  whereas 
dynamo  machines  only  begin  to  give  a current 
when  the  ratio  of  number  of  revolutions  to  total 
resistance  attains  a certain  magnitude. 

The  nature  of  the  / (C)  was  then  further 
examined,  and  the  influence  on  the  magnitude  of 
the  “ effective  magnetism  ” of  the  currents  set  up 
in  the  iron  of  the  armature  by  its  quick  rotation 
in  a magnetic  field,  and  by  the  currents  traversing 
the  coils  of  the  armature.  The  results  arrived  at 
are  represented  by  the  curves  V.,  VI.,  VII.,  for  the 
large  Siemens  machine,  and  by  the  curve  VIII.  for 
the  Gramme  machine  referred  to  above.  They 
show  that  at  first  the  “ effective  magnetism  ” 
increases  in  proportion  to  the  increase  of  current, 
then  it  deviates  more  and  more  until  it  very 
gradually  reaches  a maximum,  and  for  still  more 
powerful  currents  it  decreases  again.  The  latter 
peculiarity  is  to  be  accounted  for  by  the  fact, 
that  the  iron  bars  of  the  electro-magnet  cannot 
be  magnetised  beyond  a certain  point,  whereas 
the  diminishing  influence  of  the  currents  on  the 
magnetism  in  the  iron  of  the  armature  increases 
continually  with  the  strength  of  these  currents. 
In  practical  applications  such  powerful  currents 
are  seldom  met  with,  and  it  will  sufS.ce  for  the 
present  purpose  to  assume,  that  the  “effective 
magnetism  ” gradually  approaches  a maximum. 

_ When  two  machines,  identical  in  their  construc- 
tion, are  connected  to  transmit  power,  the  “effective 
magnetism  ” in  both  should  be  equal,  as  the  same 


current  circulates  through  both  of  them.  The 
following  equations  will,  therefore,  exist  between 
the  various  quantities  : — 


= « M ; Eg  = n M ; 


w M X 


R 


Wi  = a X E^  X C = a C"  E, 


W2  = « X E^  X C = a C2  K - — ^ 
H=  a X C2  X E;  Wi  = H-{- W^; 


In  these  formulae  the  index  1 refers  to  the 
machine  producing  the  current,  and  the  index  2 
to  the  machine  giving  out  the  power ; E stands 
for  electro-motive  force ; n,  M,  v,  C,  signify 
the  same  quantities  as  iDefore ; a is  constant 
depending  upon  the  construction  of  the  n/‘ichines  ; 
H is  the  heat,  generated  in  the  system ; is  the 
work  expended  upon  the  primary  machine ; W2  is 
the  work  given  out  by  the  secondary  machine ; N 
is  the  useful  effect. 

In  comparing  these  formulae  with  observations, 
it  is  easily  seen  that  they  cannot  be  quite  correct. 
This  is  most  conspicuous  with  the  formula  for  the 

useful  effect,  N = ^,  according  to  which  this 

should  be  greatest  the  more  the  velocity  of  the 
second  machine  approaches  the  velocity  of  the  first 
machine,  whereas  actual  experiments  show  that  N 
is  a maximum  for  a certain  velocity  of  the  second 
machine,  and  will  decrease  for  any  greater  or 
lesser  number  of  revolutions  of  the  secondary 
machine.  The  cause  of  this  discrepancy  is  the 
influence  of  the  so-calUd  Foucault’s  currents, 
which  are  set  up  in  the  iron  of  the  revolving 
armatures  by  the  proximity  of  the  powerful  electro- 
magnets. 

In  the  primary  machine  these  currents  circulate 
in  the  same  direction  as  the  currents  in  the  cover- 
ing wire  of  the  armature,  and  by  weakening  the 
“effective  magnetism,”  and,  consequently,  the 
EjM.F  — Ej,  they  increase  the  work  Wj  expended 
upon  the  primary  machine.  In  the  secondary 
machine,  however,  in  which  the  armature  turns  in 
the  opposite  direction,  these  Foucault  currents  circu- 
late in  the  opposite  direction  to  the  currents  of  the 
armature  wires,  and  by  thus  strengthening  the  effec- 
tive magnetism  and  the  electromotive  force  Eg, 
they  diminish  the  work  W2,  given  out  by  the 
secondary  machine. 

As  our  machines  are  supposed  to  be  of  identical 
construction,  the  following  formula  wiU.  express 
the  relative  proportion  of  the  different  quanti- 
ties relating  to  the  Foucault  currents  : — 

Ml  = M — ecj^;  Mg  = M -{-  5 

Ml  V,  1 El.  ^ _ 1 Ea. 

f'l  = = — . — , ‘'2  — — • — > 

u n u u n u 

M signifies  the  effective  magnetism,  such  as  it 
would  be,  if  no  Foucault  currents  existed;  Mi  and 
Ma,  the  actual  effective  magnetism  of  the  two 
machines  ; Ci  and  C2,  the  strength  of  the  Foucault 
currents ; u,  the  resistance  through  which  these 
currents  circulate ; v and  n,  having  the  same  meaning 
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as  before ; and  e being  a constant,  depending  on 
the  construction  of  the  machines. 

If  we  calculate  from  the  above  equations  the 
value  of  Ml  and  Mo,  substituting  at  the  same  time 
e 

y = — ; we  have: — 

Ml  = M (1  — y yj  ; = M (I  + ^ v^) ; 

and  for  the  electromotive  force  of  the  two 
machines — 


E,  = «Mi  y,  =wM  (1  — y v^)  ; 

Eg  = n Mo  Vg  = « M (1  -f  y t’2)  ^2  ; 
this  gives  us  for  the  current — 

p E,  — E2 n M p 

— R —R  1^1— '^^—yivr  +V2^)y, 

and  for  the  work  expended  and  given  out  respec- 
tively— 

Wi  = an  CM,  tq  -f-  ac^  Mi  yq  ; 

^2  = an  CMg  «q  — ac„  M2  i\  ; 


or  if  we  substitute  p = ' 

n2U 


Wi  = aCEi  -fpE,2  ; 

W.  ^ri 

e.L 


W, 


a CE2  — P Ej 


N = = 


Wi 


■P  (E1+E2)-]. 

aC  J ? 

H = a C (El  — Eg)  ; El  = p Ei^  ; E2  = p E.,^ 

Wi  = Wg  -f  H + El  -f  E2. 


In  these  formulae  the  symbols  have  the  same  signi- 
fication as  before,  and  Fi  and  Fg  signify  the  work 
done  by  the  Foucault  currents. 

The  electrical  quantities  Ei,  Eg,  and  C admit  of 
an  easy  measurement,  and  by  the  help  of  the 
above  formulae,  the  quantities  Wi  and  Wg  can 
be  determined  beforehand,  when  the  constants  of 
the  machines  are  known. 

A great  number  of  experiments  were  then  made, 
in  which  all  the  quantities  were  measured,  and  the 
observed  results  were  compared  with  the  quantities 
calculated  from  the  above  formulae,  and  it  was 
found  that  they  agreed  very  well.  It  is  hardly 
necessary  to  observe  that  these  formulae  are  appli- 
cable to  all  types  of  dynamo-electric  machines, 
whatever  their  construction  may  be,  the  character 
of  each  type  determining  the  constants. 

The  idea  of  utilising  these  machines  for  trans- 
mission of  power  presented  itself  to  Dr.  Werner 
Siemens  as  long  ago  as  1867,  when  he  discussed 
at  the  Paris  Exhibition  with  other  members 
of  the  jury  the  possibility  of  elevated  electric 
railroads;  but  the  dynamo  machine  was  at  that 
time  not  sufficiently  developed  to  admit  of  a 
practical  execution  of  the  idea,  and  when  the 
present  more  perfect  forms  were  invented  electric 
lighting  monopolised  for  a time  all  the  attention 
that  was  bestowed  upon  the  practical  application 
of  the  machines. 

During  the  efforts  which  have  been  made  to  in- 
troduce electric  lighting  on  a large  scale,  the  idea 
of  applying  the  light-giving  machines  during  day- 
time to  distribute  power,  has  come  to  the  front 
again,  and  as  such  an  application  means  a further 
utilisation  of  the  invested  capital,  the  combination 
of  lighting  with  transmission  of  power  is  sure  to 
be  made. 

For  this  purpose  a central  station  has  to  be 
established  in  a district,  in  which  powerful  steam- 
engines,  working  on  the  most  economical  princi- 
ples, drive  a number  of  dynamo  machines,  which 


produce  the  electric  currents.  Secondary  batteries, 
similar  to  those  constructed  by  M.  Plante,  and 
improved  by  M.  Faure,  may  be  employed  to 
receive  the  electricity,  and  keejj  it  ready  for  use 
in  the  same  manner  as  the  gas  is  stored  in  large 
gas-holders,  and  as  accumulators  are  used  in  con- 
nection with  hydraulic  machinery. 

From  the  station  cast-iron  pipes  are  laid  through 
the  streets,  similar  to  those  now  in  use  for  dis- 
tributing gas  or  water,  and  insulated  wires  are 
drawn  into  them  for  conveying  the  currents  from 
the  machines  to  their  destination.  At  convenient 
intervals  the  wires  are  made  accessible  by  so- 
called  “ road  boxes,”  inserted  in  the  pipes,  from 
which  the  connection  to  houses  or  lamp-posts  can 
be  made.  Two  separate  sets  of  wires  would  be 
required  for  the  lighting  and  for  the  transmission 
of  power,  the  commutators,  for  directing  the 
currents,  being  placed  in  the  station ; and 
additional  commutators  could  be  fixed  in  the 
houses  for  switching  the  current  from  secondary 
machines  to  lamps,  without  communicating  with 
the  station. 

There  is,  no  doubt,  that  much  has  to  be  learnt 
before  all  the  details  of  such  a central  station,  and 
of  a practical  system  of  distribution  have  been 
brought  to  perfection ; but  there  are,  nowadays, 
few  obstacles  that  cannot  be  surmounted,  and  even 
our  present  knowledge  is  advanced  enough  to  teach 
us  that  there  is  nothing  impossible  in  the  idea 
sketched  out  above! 

When  a certain  amount  of  power  has  to  be  trans- 
mitted by  electricity  to  the  given  distance,  it  is 
easy  to  determine,  experimentally,  what  power  is 
required  to  drive  the  primary  machine,  as  the 
exact  conditions,  under  which  the  trial  was  con- 
ducted, can  be  readily  reproduced  in  the  practical 
application.  In  this  respect,  the  transmission  of 
power  by  electricity  possesses  a great  advantage 
over  the  transmission  of  power  by  water  or  air,  as 
the  friction  and  leakage  of  the  pipes,  through 
which  the  latter  have  to  be  conducted,  can  never 
be  determined  in  advance.  It  further  has  the 
advantages  that  the  secondary  machine  works 
without  producing  any  waste,  which  has  to  be  dis- 
posed of,  and  that  the  small  size  and  low  weight 
of  the  machines  obviates  the  necessity  of  heavy 
foundations  for  them. 

In  considering  the  possibility  of  employing  the 
electric  current  to  distribute  power  from  a central 
station,  the  proportion  of  the  power  given  out  by 
the  secondary  machine  to  the  power  expended 
upon  the  primary  machine,  will  not  be  of  that 
deciding  influence,  as  is  generally  supposed. 
Granted  even  that  not  more  than  than  45  per  cent, 
of  the  power  expended  can  be  reclaimed,  it  wiU 
still  be  possible  to  produce  the  power  required  at 
a cheaper  rate,  than  if  each  small  place  had  its  own 
steam-engine.  For,  at  the  central  station,  1 h.p. 
could  be  produced  by  the  large  steam-engines  with 
about  21  lbs.  of  coal,  so  that  1 h.p.  given  out  by 
the  secondary  dynamo  machine  would  be  produced 
by  burning  5 lbs.  of  coal  per  hour.  There  are  few 
small  steam-engines  which  will  produce  a horse- 
power with  that  expenditure  of  fuel,  and  if  we 
take  into  account  the  trouble  and  risk  connected 
with  the  running  of  steam-engines,  it  maybe  readily 
admitted  that  this  loss  is  no  real  obstacle^  to  the 
introduction  of  the  electrical  transmission  of 
power.  Of  still  less  consequence  will  this  loss  be 
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where  waterfalls  or  other  ii.itiiral  forces  can  be 
employed  to  drive  the  primary  machines,  in  which 
case  the  power  would  cost  practically  nothing, 
beyond  the  interest  on  the  capital  and  the  deprecia- 
tion of  the  machines.  The  applications  which  it 
has  hitherto  found  have,  to  a certain  extent,  been 
of  a tentative  nature  only,  and  on  a small  scale, 
but  they  are  nevertheless  very  instructive,  as  they 
show  that  economical  results  can  be  obtained  by  it. 

About  three  years  ago.  Sir  William  Armstrong 
erected  a turbine  at  his  country  seat,  Craigside, 
near  Newcastle,  and  drives  by  it  a Siemens 
dynamo -electric  machine,  the  current  of  which  is 
conducted  to  his  residence  about  half  a mile 
distant  from  the  waterfall.  In  day-time  this  cur- 
rent transmits  the  power  of  the  turbine  to  the 
house,  where  it  is  used  for  various  purposes,  and  at 
night  it  is  converted  into  light  by  means  of 
“ Swan  ” lamps,  of  which  it  works  between  thirty 
and  forty.  This  application  deserves  special 
mention,  because  it  is  one  of  the  earliest 
examples  of  transmission  of  power  by  electricity 
for  practical  and  permanent  purposes. 

In  the  same  way  Dr.  Siemens  utilises  some 
dynamo  machines  at  his  country  house  near  Tun- 
bridge-wells,  the  power  to  drive  the  primary 
macHnes  being,  in  this  case,  obtained  by  means  of 
a Tangye  “ Soho  ” steam-engine.  The  waste  steam 
from  the  engine  is  utilised  to  warm  the  hot  houses, 
and  the  gardener  attending  the  houses  takes  also 
care  of  the  steam-engine  and  the  dynamo  machines 
driven  by  it.  In  this  way  the  cost  of  fuel  and  of 
attendance  is  reduced  to  a minimum. 

The  electric  current  is  utilised  during  the  whole 
of  the  night  to  produce  two  lights,  by  the  influence 
of  which  various  fruits  and  plants  are  growing  ; 
and  the  current,  in  daytime,  from  one  machine 
sets  in  motion  a similar  machine,  which  works  the 
chaflcutter,  and  some  other  machinery,  at  the  farm 
about  a quarter  of  a mile  away  from  the  hothouses. 
The  current  from  the  other  machine  is  conducted 
to  the  pumping- house,  a distance  of  about  half  a 
mile,  and  the  secondary  machine  there  has  sup- 
planted a small  vertical  steam-engine  that  used  to 
pump  the  water  up  to  the  house.  In  this  case,  the 
return  conductor  is  formed  by  the  wire  fence,  care 
being  taken  to  connect  the  wires  from  one  side  to 
the  other  of  the  intervening  gates. 

By  these  arrangements,  one  man  at  the  farm 
can  do  the  work  of  three ; and,  instead  of  a man 
having  to  drive  a steam-engine  at  the  pumping- 
station,  to  say  nothing  of  transporting  coals  there, 
and  losing  time  in  getting  up  steam,  he  can  set 
the  pump  in  motion  without  going  near  the  place, 
an  occasional  visit  only  being  required  for  reeling 
the  lubricators. 

There  are  many  similar  instances,  in  which  it  is 
advantageous  to  connect  a number  of  small  ma- 
chines, which  work  at  irregular  intervals,  by  means 
of  the  electrical  transmission  of  power  with  one 
steam-engine,  not  only  when  the  distance  between 
the  machines  is  considerable,  but  also  when  they 
are  comparatively  close  together. 

Several  applications  of  the  latter  nature  have 
been  made  at  Messrs.  Siemens’s  works  at  Charlton; 
among  others  the  apparatus  for  testing  the  me- 
chanical strength  of  cables,  is  set  in  motion  by  a 
dynamo  machine;  and  a small  pump,  which  keeps 
the  water  in  circulation  in  the  core-tanks,  is  driven 
by  another  machine.  In  both  cases  it  would  have 


been  more  costly  to  transmit  the  necesssary  power 
in  the  usual  way  by  shafts  and  belting.  A few 
months  ago  a machine  was  placed  upon  a crane 
on  the  wharf,  and  it  was  found  that  by  it  a ton 
could  be  lifted  about  12  feet  per  minute,  and  smaller 
weights  proportionately  quicker.  It  is  only  fair  to 
add,  that  the  crane  was  not  constructed  for  the 
purpose,  and  that  the  arrangement  was  made  more 
with  the  view  to  demonstrate  the  possibility  of 
working  cranes  by  electricity,  than  to  obtain  the 
best  results. 

The  electrical  transmission  of  power,  on  account 
of  the  compactness  of  the  machines,  and  the  ease 
with  which  the  conducting  cables  can  be  shifted, 
is  particularly  adapted  to  be  used  in  cases  where 
the  driven  machinery  is  erected  only  for  temporary 
purposes.  As  an  example,  it  may  be  mentioned 
that,  when  the  cable  ship  Faraday  was  last  at 
the  works  of  Messrs.  Siemens,  the  machinery,  by 
which  the  cable  is  pulled  on  board,  was  driven  part 
of  the  time  by  a dynamo-electric  machine. 

Another  illustration  of  the  same  kind  was  fur- 
nished by  M.  Felix,  of  Sermaize-les-Bains  (Marne), 
who  worked,  in  June,  1879,  one  of  Howard’s 
double-furrow  ploughs  by  a Gramme  dynamo 
machine.  The  motion  was  conveyed  from  the 
electrical  machine  to  a drum,  and  thence  by  a coil 
of  wire  to  the  plough.  There  was  no  stoppage  of 
any  kind,  but  the  plough  did  its  work  steadily, 
digging  up  the  ground  to  the  depth  of  about  eight 
inches.  In  the  following  year,  M.  Felix  showed 
at  the  local  agricultural  exhibition  at  Bar-le-duc  a 
plough  and  a threshing  machine,  both  worked  by 
electrical  transmission  of  power,  with  perfect 
success. 

As  mentioned  above,  one  of  the  flrst  thoughts  of 
Dr.  Werner  Siemens  was  to  employ  dynamo-electric 
machines  for  working  elevated  railroads,  but  it  was 
only  about  three  years  ago  that  he  was  induced  to 
take  the  matter  into  serious  consideration,  by  the 
owner  of  a coal  mine  asking  him  to  design  a loco- 
motive to  draw  the  coal  waggons  in  the  mine.  The 
result  was  that  Messrs.  Siemens  and  Halske  showed 
at  the  Berlin  Exhibition,  in  the  summer  of  1879, 
the  model  of  an  electric  railway,  which  has  since 
been  exhibited  at  Diisseldorf  and  Brussels,  and  is 
at  present  working  in  the  Crystal  Palace.  The 
total  length  of  this  circular  railway  was  at  Berlin 
300  metres,  and  the  gauge  one  metre.  A dynamo 
machine,  mounted  on  a carriage  by  itself,  served 
as  locomotive,  and  the  passengers  were  conveyed 
in  three  carriages,  each  having  seats  for  six  persons. 
The  current  was  conveyed  from  the  primary  machine 
to  a rail  laid  between  the  rails  on  which  the 
carriages  run  ; thence  it  was  taken  off  by  brushes 
fixed  to  the  machine  and  sliding  on  the  centre 
rail,  it  returned  to  the  primary  machine  by  the 
outer  rails.  When  the  carriages  were  prevented 
from  moving,  the  locomotive  exerted  a pull  of  about 
4 cwt.  (200  kilos.)  on  them;  and  when  the  train  was 
in  regular  motion,  the  pull  varied  between  cwt. 
and  Ifcwt.  (70-80  kgr.),  which  represents,  as  the 
speed  was  about  10  feet  (3  metres)  per  second, 
three-horse  power. 

Small  as  the  railway  was,  it  clearly  demonstrated 
that  such  a mode  of  transport  is  feasible ; and  the 
advantages  of  having  light  carriages,  of  being  able 
to  propel  them  without  noise  and  smoke,  induced 
Messrs.  Siemens  and  Halske  to  lay  before  the 
authoiities  in  Berlin  a plan  to  make  an  elevated 
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railway  through  one  of  the  streets  in  Berlin, 
altogether  about  6^  miles  (10  kilom.)  long. 

Along  the  kerbstones  of  the  street,  iron  columns, 
formed  by  two-channel  irons,  were  to  be  erected, 
about  11  yards  apart,  carrying  wooden  sleepers  on 
top,  which,  in  their  turn,  support  longitudinal 
girders.  To  ensure  the  stability  of  the  structure, 
wooden  struts  keep  the  girders  apart,  and  serve,  at 
the  same  time,  to  insulate  them  from  each  other. 
The  clear  height,  from  the  level  of  the  street  to 
the  under  side  of  the  girder,  is  about  14  ft.  6 in. 
(4’4  metre),  and  the  depth  of  the  girder  about 
16  in.  (40  cm.)  Steel  rails  are  laid  on  top  of  the 
girders,  and  the  girder  and  rail  on  one  side  serve 
as  the  conductor  from  the  primary  machine,  and 
the  other  rail  and  girder  form  the  return  wire  ; in 
this  way  the  electrical  resistance  of  the  line  is 
reduced  to  a very  low  figure. 

The  gauge  of  the  line  was  to  be  one  metre,  and 
the  carriages,  resembling  ordinary  tram-cars,  were 
to  be  about  o'b”  broad  (1*65  m.)  and  8 feet 
(2*46  m.)  high  above  the  rails.  The  dynamo 
machine,  placed  out  of  sight,  underneath  the  car, 
imparts  the  motion  by  means  of  belts  to  the  two 
wheels,  which  have  to  be  insulated  from  each 
other,  as  the  current  arrives  through  one  rail, 
passes  through  the  machine,  and  returns  by  the 
other  rail  as  desciibed  above. 

The  speed  at  which  these  carriages  were  intended 
to  travel  is  30  kilometres  (18 '6  English  miles),  and 
ten  of  them  were  to  be  supplied  for  the  railway,  of 
which  six  would  be  in  use,  and  four  in  reserve, 
10  h.-p.  being  required  to  drive  the  primary 
machine  of  each  carriage.  The  cost  was  carefully 
worked  out,  and,  as  it  serves  as  an  indication  what 
such  railways  may  be  expected  to  cost,  a short 
summary  of  the  principal  items  will  not  be  out  of 
place. 

First  cost  o/  10  kilometres  {^\'miles),  elevated  railway^ 


single  line. 

Railway  itself , including  10  stations £61,000 

Ten  carriages,  to  hold  15  persons  each 3,150 

Stationary  steam-engine  and  dynamo -machine  1,950 

Buildings  1,185 

Land  4,500 

General  expenses  715 


£72,500 

or  about  £11,600  per  mile. 

This  estimate  includes  the  cost  of  erection  of  the 
railway,  and  of  the  station,  at  which  the  steam- 
engine  works,  together  with  the  necessary- 
buildings  to  protect  the  rolling  stock  against  the 
weather,  when  it  is  not  used.  The  cost  of  working 
the  railway  was  calculated  to  be,  for  one  year  : — 


Current  Expenses, 

Wages £2,190 

Fuel 1,110 

Oil  and  waste 50 

Lighting 80 

£3,420 

Depreciation  and  Repairs, 

3®/o  on  £62,500  (railway  and  buildings)  £1,875 

16°7oOn  £5,000  (carriages  and  machinery)  800 

£2,675 

Interest  on  Capital, 

6%  on  £75,500  £3,625 


Total  cost  per  annum £9, 720 


or  about  £4  6s.  per  English  mile  per  day. 


The  intention  was  to  run  about  200  trains  per 
day,  and  if  the  charge  of  Id.  per  mile  had  been 
made,  the  £4  6s.  per  mile  could  have  been  earned, 
if  on  the  average  five  or  six  j)ersons  had  been  con- 
veyed in  each  case.  The  concession  for  this  rail- 
way was  not  granted,  j)artly  because  the  inhabit- 
ants strongly  objected  to  having  i>eople  looking 
into  their  first  floor  windows,  and  partly  because 
the  Emperor  did  not  wish  to  see  “ The  Linden,” 
which  this  electric  railway  was  to  cross,  disficfured. 

Subsequently,  Messrs.  Siemens  and  Ilalske 
obtained  permission  to  build  a railway  on  the 
ground  level  from  Lichterfelde,  a suburban  station 
on  the  Beriin-Anhalt  Railway,  to  the  Military 
Academy,  and  this  railway  has  just  been  success- 
fully opened  for  regular  tratfic.  It  is  a single 
line  of  1 metre  gauge,  a little  over  English 
miles  long.  The  permanent  way  has  been  con- 
structed in  exactly  the  same  way  as  that  of  rail- 
ways ; wooden  sleepers  and  steel  rails  are  em- 
ployed, the  rails  being  connected,  in  addition  to 
the  usual  fish  plates,  by  short  straps  of  iron,  bent 
in  the  shape  of  a bridge,  so  as  to  admit  the  adjust- 
ment of  the  rails  to  different  temperatures,  and 
to  reduce  at  the  same  time  the  electrical  resistance. 
As  the  currents  are  low  tension  currents,  it  was 
not  necessary  to  provide  further  insulation,  and 
no  difficulty  is  experienced  in  using  one  rail  as 
the  positive,  and  the  other  as  the  negative  con- 
ductor. 

About  a third  of  a mile  from  the  Lichterfelde 
station  the  primary  machine,  with  its  steam- 
engine,  is  erected  in  the  engine-house  of  the  water- 
works, and  the  current  is  conveyed  from  there  to 
the  rails  by  underground  cables.  The  car  is 
exactly  similar  to  an  ordinary  tram-car,  and 
is  constructed  to  hold  20  persons  besides  the 
gaard.  It  is  symmetrical,  and  can  move  back- 
ward and  forward,  each  end  being  provided  with 
a starting  lever  for  the  guard,  a brake  handle,  and 
a signal-bell.  The  dynamo  machine  is  placed 
underneath  the  car,  and  transmits  its  movement  to 
the  wheels  by  means  of  spiral  steel  springs.  The 
tires  of  the  wheels  are  insulated  from  their  axles, 
and  are  in  electrical  connection  with  brass  rings, 
fastened  on  the  axles,  but  insulated  from  them. 
Contact  brushes  press  against  these  brass  rings, 
and  from  them  the  current  is  conducted  to  the 
dynamo  machine,  and  sets  it  in  motion. 

The  authorities  were,  for  some  time,  doubtful 
how  to  class  this  novel  railway,  and^  after  long 
deliberation  they  have  decided  to  rank  it  as  a one- 
horse  tram-car.  In  consequence  of  this  decision,  the 
average  speed  on  the  railway  must  not  exceed  9 '3 
English  miles  (15  kilometres)  per  hour,  and  the 
greatest  speed  at  any  moment  must  not  exceed 
12*4  English  miles  (20  kilometres)  per  hour.  The 
time  for  traversing  the  whole  distance  is,  there- 
fore, not  to  be  less  than  ten  minutes,  although  the 
car  could  make  the  journey  in  about  half  the  time 
with  perfect  safety. 

If  the  railway  continues  to  work  in  a satisfactory 
manner  it  is  to  be  extended,  and  there  is  no  doubt 
that  the  success  of  the  railway  at  Lichterfelde  will 
greatly  assist  in  the  further  introduction  of 
electrical  railways,  either  on  the  level  of  the 
streets,  or  elevated,  like  the  steam  railways  of 
New  York.  Over  any  other  system,  worked  by 
steam  or  by  compressed  air,  the  electrical  has  the 
advantage  that  no  heavy  machinery  has  to  be 
carried  about  to  set  the  train  in  motion.  The 
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carriages  can,  therefore,  be  built  in  a lighter 
manner,  thus  reducing  the  power  necessary  to 
move  them,  and  permitting  all  bridges  and  other 
superstructures  to  be  built  more  cheaply  than  usual. 
Several  carriages,  each  with  a dynamo  machine, 
can  be  joined  to  one  train,  and  by  this  distribution 
of  the  motive  power  much  steeper  inclines  can  be 
overcome  than  when  the  same  train  is  drawn  by 
a single  locomotive. 

In  addition  to  the  ordinary  brakes,  means  can 
be  provided  to  short  circuit  the  machines  on  the 
carriages,  and  to  cause  them  in  this  way  to  act  as 
very  powerful  brakes.  The  use  of  large  stationary 
engines  reduces  the  amount  of  fuel  necessary  to 
develop  a certain  power  on  the  travelling  carriage, 
and  if  waterfalls  can  be  utilised,  the  cost  of  work- 
ing these  railways  will  be  further  diminished.  It 
seems,  therefore,  probable  that  such  railways  can 
be  usefully  and  economically  constructed  to  faci- 
litate the  traffic  in  crowded  streets,  or  in  situations 
where  local  circumstances  favour  their  application. 

From  all  that  has  been  done  during  the  last 
few  years,  it  is  quite  evident  that  the  art  of 
transmitting  power  by  electricity  has  advanced 
rapidly,  and  that  its  practical  application  is 
continually  gaining  ground.  This,  however, 
should  not  be  regarded  as  a sign  that  the  electric 
transmission  -will  supersede  every  other  system  of 
transmitting  power  to  a distance,  but  rather  that 
there  is  a sphere  for  it,  where  it  meets  existing 
demands  better  than  our  present  means  ; and  it 
should,  therefore,  not  be  treated  as  an  enemy  of 
existing  systems,  but  as  a supplement  to  them,  by 
the  aid  of  which  problems  can  be  solved,  that 
could  not  otherwise  be  attempted. 


DISCUSSION. 

The  Chairman  said  the  subject  brought  before  them  that 
evening  was  one  which,  though  of  the  highest  importance, 
had  been  presented  in  a modest  unassuming  manner ; 
but  there  was  in  the  paper  matter  for  very  deep  con- 
sideration. The  great  utility  of  some  means  of  trans- 
mitting power  to  a distance  had  long  been  recognised, 
and  must  be  appreciated  by  all  who  thought  on  the 
subject.  The  same  argument  was  frequently  made  use 
of  which  had  been  advanced  to-night,  that  if  power 
could  be  laid  on  to  houses  in  small  quantities,  it  might 
turn  the  course  of  industry  from  the  system  of  large 
factories  to  a system  in  which  each  workman  might 
work  in  his  own  dwelling ; but  he  was  not  at  all  pre- 
pared to  say  that  such  a change,  except  in  special 
cases,  was  desirable.  The  probability  was  that  the 
workman  would  have  bad  ventilation,  that  he  would  not 
attend  to  his  duties  so  well  as  he  would  in  a large 
factory,  and  that  all  the  economies  arising  from  a well- 
organised  establishment  and  the  sub-division  of  pro- 
cesses would  be  done  away  with,  the  only  advantage 
being  the  somewhat  sentimental  one,  that  the  man 
worked  in  his  own  house.  However,  this  was  rather  a 
qiiestionfor  the  pohtical  economist  than  for  an  engineer. 
Attempts  at  transmitting  power  from  a distance  had 
been  made  for  many  years.  He  was  apprenticed  to  an 
engineer  (John  Hague)  who  was  the  very  earliest  to 
make  the  attempt  on  a large  scale.  His  mode  was  the 
exhaustion  of  air  by  pumps  worked  by  water-wheels  or 
other  suitable  prime  movers,  the  exhausted  mains  being 
connected  to  engines  in  the  nature  of  a steam-engine, 
and  the  pressure  which  the  atmosphere  exerted  on  the 
piston  caused  it  to  work.  In  that  way  power  was  con- 
veyed very  well  indeed — considering  the  time  at  which 
it  was  done — and  very  usefully.  Notably,  it  was  con- 
veyed to  underground  engines  in  coal  mines,  where  it 


provided  a motor  free  from  the  objections  of  steam- 
engines  in  such  positions ; it  was  also  conveyed  from 
a steam-engine  into  gunpowder  manufactories,  so  as  to 
obviate  the  necessity  of  fires  within  the  manufactory. 
Since  then  they  had  had  the  transmission  of  power  by 
compressed  air,  and  also  by  water  \mder  pressure,  as 
perfected  by  Sir  Wfiliam  Ajunstrong,  by  means  of  accu- 
mulators and  various  hydraulic  engines.  He  could  not 
quite  agree  with  Mr.  Alexander  Siemens,  that  the  great 
advantage  in  the  electric  mode  of  transmission  over  these- 
last  two,  lay  in  the  fact  that  with  them  the  loss  by 
friction  and  leakage  could  not  be  accurately  calcidated ; 
because  the  loss  by  friction  was  easily  calculated,  and 
that  by  leakage  was  dependent  on  the  care  with  which 
the  work  was  carried  out,  and  it  ought  to  be,  and  was  in 
fact,  extremely  small.  Then  again,  there  was  the  trans- 
mission of  power  by  means  of  endless  ropes,  of  which 
there  was  a magnificent  example  at  Schaffhausen, 
where  the  water  of  the  Hhine  was  made  to  work 
large  turbines  which  drove  endless  ropes ; these  were 
carried  about  three-quarters  of  a mile  along  the  bank 
of  the  river,  and  drove  shafting  vmder  the  side  streets, 
from  which  the  power  was  laid  on  to  various  houses, 
and  he  did  not  Imow  a more  interesting  sight  than  te 
see  the  power  of  the  Rhine  thus  utilised.  But  this, 
evening  we  had  before  us  a means  of  transmitting 
power  by  electricity,  and  no  doubt  if  such  a slender 
conductor  as  was  on  the  table  could  be  substituted 
for  the  large  exhausted  main  of  John  Hague,  for  the 
smaller  main  carrying  compressed  air,  or  the  still 
smaller  one  carrying  water  under  pressure,  or  for 
the  rope  running  over  guide  pulleys,  a great  step 
would  be  gained.  Mr.  Alexander  Siemens  had  put  it 
that  this  mode  would  be  economical  even  supposing 
only  45  per.  cent,  of  the  power  developed  in  the 
steam-engine  was  available  at  the  spot  where  it 
was  utilised,  and  did  so,  on  account  of  the  greater 
economy  in  working  one  large  central  steam-engine, 
rather  than  a number  of  small  ones,  and  in  that  he 
quite  agreed  with  him,  as  also  in  the  statement  that 
25lbs.  of  coal  per  h.-p.  was  a liberal  allowance  for  a 
large  condensing  engine,  and  that  at  least  5 lbs.  were 
used  in  small  non-condensing  engines.  He  had  also 
pointed  out  that  where  water-power  was  available,  it 
might  be  utilised  in  a manner  which  it  could  not  be  at 
present,  as,  instead  of  factories  having  to  be  built  in 
inaccessible,  out  of  the  way  places,  the  dynamo  machines 
could  be  placed  there,  and  connected  by  wires  to  sites 
where  the  manufactures  could  be  carried  on  with 
comfort,  and  where  transport  was  easy.  He  had 
had  the  good  fortune  to  see  the  arrangements  of 
Sir  William  Armstrong,  at  Craigside  ; there  was  a 
fall  of  water  which  drove  the  machine,  the  wires  were 
led  to  the  house  nearly  three-quarters  of  a mile  off,  and 
during  the  day  the  force  was  employed  to  work  a saw 
bench,  and  at  night  for  illuminating  the  house.  He 
had  not  been  there  since  the  Swan  lights  were  intro- 
duced; but  Sir  William  Armstrong  wrote  to  him  a couple 
of  months  ago,  saying  that  the  fighting  had  been  much 
improved  since  he  saw  it.  Sir  William  stated  that  the 
fight  was  perfect,  so  much  resembling  daylight  that,  At 
the  time  of  writing,  he  had  even  been  obliged  to  get 
up  and  draw  the  curtains,  because  there  was  a thrush 
outside  trying  to  commit  suicide  by  coming  through 
the  window.  It  appeared  that  the  authorities  at  Berlin 
did  not  know  how  to  classify  this  new  railway ; but 
their  putting  it  down  as  a one-horse  tram-car  reminded 
him  of  a curious  classification  he  heard  of  not  long  ago, 
when  he  visited  the  celebrated  cavern  near  Trieste.  This 
was  fit  by  candles,  and  the  landlord  of  the  hotel  com- 
plained that  the  electric  fight  had  been  proposed,  but 
the  Prefect  objected,  citing  a resolution  which  had  been 
passed  by  the  authorities,  that  neither  aluminum, 
electricity,  nor  any  other  smoke -producing  means  of 
illumination  should  be  employed.  With  regard  to 
another  mode  of  using  electric  force,  which  had  been 
touched  upon  in  the  paper,  he  might  say  that  he  had 
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had  all  the  evening  a most  agreeable  perfume  coming 
from  a melon  on  the  table  before  him,  which  Dr.  Siemens 
had  grown  by  the  sim,  aided  by  electricity  ; and  he 
had  no  doubt  it  would  prove  as  good  as  other  fruits 
he  had  tasted  from  the  same  source.  In  this  paper  they 
had  the  opening  out  of  a subject,  the  importance  of 
which  it  was  difficult  to  exaggerate.  If,  by  means  of 
electricity,  they  could  practically  convey  power  to  a 
distance,  and  give  it  forth  when  required  in  anything 
like  a reasonable  proportion  of  the  power  originally 
employed,  it  was  perfectly  certain  that  they  had 
thereby  a means  of  utilising  the  forces  of  nature, 
which  now  were  wasted.  AU  round  England  they  had 
a sea  which  ebbed  and  flowed  with  varying  range,  but 
probably  the  average  would  be  about  15  feet;  and  if  they 
could,  by  means  of  water  mills,  utilise  that  enormous 
tidal  force,  and  transmit  it  electrically  to  centres  of 
population,  they  must  economise  the  coal  now  employed 
for  the  purpose  of  motive  power,  and  reserve  it  for  those 
purposes  for  which,  up  to  the  present  time,  it  would 
seem  that  coal  was  needed,  viz.,  for  metallurgical  and 
other  similar  purposes.  At  the  same  time  he  by  no 
means  despaired  of  hearing  that  it  was  no  longer 
needed  directly  even  for  these  operations,  for  it  was 
beginning  to  appear  that  electricity  was  able  to  do 
that,  in  the  way  of  melting  refractory  materials, 
which  had  hitherto  been  done  by  the  expenditure  of  fuel. 
The  subject  of  the  paper  was  so  large  and  important, 
that  he  thought  it  would  not  be  too  much  to  ask  the 
Council  of  the  Society  to  devote  next  Wednesday 
evening  to  a continuance  of  the  discussion. 

Professor  Ayrton  said  the  first  point  which  occurred 
to  hiin  on  hearing  the  paper,  was  in  connection  with  the 
formula  by  which  Mr.  Siemens  arrived  at  the  result 
that  the  efficiency  of  electrical  transmission  ought  to 
reach  the  maximum  when  the  velocity  of  the  motor  was 
equal  to  that  of  the  generator  ; but  who  went  on  to  say 
that  there  seemed  to  be  something  wrong  in  this  theo- 
retical conclusion,  because  it  was  not  borne  out  by  experi- 
ment, andtheexplanation given  was  theEoucault  currents 
which  were  set  up  by  induction  in  the  iron.  He  ventured 
to  think  there  was  another  explanation  altogether  which 
would  account  for  the  formula  not  according  with  ex- 
perimental results,  and  indeed  he  should  not  have  pre- 
dicted that  the  formula  would  agree  with  the  results. 
He  presmned  that  the  experiments  to  which  they  re- 
ferred were  made  with  dynamo  machines,  in  which 
the  current  generated  by  the  machine  was  used  to 
excite  the  field  magnets.  Now,  supposing  they  had 
two  dynamo-electric  machines,  one  driven  by  a steam- 
engine,  and  producing  a current,  and  the  other  pro- 
ducing work  by  means  of  that  current,  and  imagine 
them  running  at  exactly  the  same  speed,  what  would 
be  the  result  ? There  would  be  no  current  whatever 
passing  the  wire  joining  them  ; because,  if  running 
at  the  same  speed,  the  electro  motive  force  of  the 
generator  must  be  equal  and  opposite  to  that  of  the  motor. 
But  if  there  was  even  little  current  passing  between 
the  two  machines,  it  was  impossible  for  the  second 
machine  to  receive  power  at  all,  since  there  could  be 
no  magnetisation  of  the  field  magnets.  And  yet  for 
the  motor  to  revolve  rapidly  work  must  be  spent  in 
friction,  even  if  no  useful  work  were  given  out ; hence 
it  was  really  the  use  of  dynamo  machines  which  caused 
the  theoretical  result  to  differ  from  the  practical.  The 
machines  which  ought  to  be  used  were  either  dynamo - 
electric  machines  with  separate  exciters,  or  else  magneto- 
electric machines.  For  the  transmission  of  power  effi- 
ciently and  economically  it  was  absolutely  necessary  that 
the  magnetisation  of  the  field  magnets  should  not  be 
product  by  the  current  passing  through  the  wires  join- 
ing the  two  machines.  But  when  such  an  arrangement  a s 
he  referred  to  was  carried  out,  there  would  be  little  differ- 
encebet  ween  the  theoretical  and  practical  result.  It  would 
be  found  that  the  economy  of  the  transmission  increased 
as  the  velocity  of  the  motor  more  and  more  approached 


that  of  the  generator ; and  when  both  velocities  were 
extremely  high,  and  nearly  equal,  the  efficiency  would 
approach  very  nearly  to  1.  There  were  various  con- 
siderations which  would  bear  this  out.  If  you  made 
experiments,  as  his  students  had  done,  with  magneto - 
electric  machines  as  motors,  measuring  the  electric 
energy  put  into  the  magneto -electric  machine,  and  at 
the  same  time  measuring  the  amount  of  work  given  out 
by  it,  you  did  not  find  that  there  was  a maximum  jxjint 
after  which  the  efficiency  diminished.  All  the  experi- 
ments he  had  seen  showed  that  the  efficiency  increased 
with  the  speed ; and  he  had  actually  obtained  with  a 
very  high  speed  an  efficiency  of  92  per  cent.  He 
thought,  on  the  whole,  the  conclusions  Mr.  Siemens 
had  arrived  at  tended  to  show  what  Professor  Perry 
and  himself  had  advanced  several  times,  that  they 
ought  to  use  either  magneto-electric  machines  or 
dynamo  machines,  with  separate  exciters  ; and,  to  a 
certain  extent,  this  conclusion  was  borne  out  by 
practical  experience,  because  he  learned  that  in  electric 
lighting,  which  was  but  one  mode  of  tran.smitting  power, 
it  was  becoming  the  practice  to  use  separate  exciters  for 
the  djmamo  machines  ; and  that  was  the  method  adopted 
by  Dr.  Siemens  in  the  City.  As  the  Chairman  had 
pointed  out,  the  great  advantage  of  electricity  as  a 
means  of  transmitting  power  was  not  that  the  friction 
and  leakage  inseparable  from  other  methods  could  not 
be  calculated ; but  experiments  seemed  to  show  that 
electricity  had  no  mass  ; that  there  was  no  inertia  in  it ; 
and  there  was  no  waste  of  power  in  making  it  go  round 
a comer,  as  there  was  -with  water  or  any  kind  of 
material  fluid.  In  many  respects,  of  course,  the  flow  of 
electricity  through  a wire  was  like  the  flow  of  water 
through  a pipe  ; the  quantity  of  current  was  constant, 
and  the  electricity  lost  potential,  just  as  water  lost  head ; 
but  there  was  this  great  difference  between  the  two, 
when  you  had  to  make  water  go  round  a bend  you  lost  a 
great  deal  of  power,  and  the  form  of  the  bend  made  a 
considerablejffifference.  If  you  had  two  or  more  bends  in 
a pipe,  in  opposite  directions,  you  lost  more  power  than 
if  there  were  a contiimous  curve  in  the  same  direction  ; 
but  this  was  not  so  with  an  electric  conductor,  since 
bends  made  absolutely  no  difference  in  the  electric  re- 
sistance of  a wire.  The  Chainnan  had  alluded  to  the 
great  advantage  which  would  result  from  an  enor- 
mous quantity  of  waste  power  being  utilised,  and 
with  that  he  concurred,  not  so  much  with  regard  to 
the  tide,  the  utilisation  of  which  he  feared  lay  in 
the  dim  future,  in  consequence  of  the  great  expense 
of  storing  the  water  when  the  tide  rose,  but  rather 
with  regard  to  the  water-power  of  streams.  It  was 
quite  lamentable  to  walk  about  the  neigh^urhood 
of  Sheffield  and  see  the  number  of  old  grindstones 
which  formerly  were  worked  by  water-power,  now 
lying  idle,  the  grinders  having  all  gone  into  Sheffield, 
where  they  used  grindstones  worked  by  steam-power, 
which  cost  them  more ; but  they  saved,  on  the  whole, 
on  account  of  the  expense  of  transportation.  If  those 
streams  could  be  used  to  work  magneto-electric  machines, 
from  which  the  power  could  be  conveyed  into  the  town, 
and  there  utilised,  it  would  be  an  immense  advantage. 
There  was  another  point  about  electric  railways  w hich 
might  not  have  struck  some  of  those  present.  At  pre  sent 
locomotives  weighed  from  40  to  60  tons,  necessitating 
very  substantial  and  expensive  bridges  and  permanent 
way,  and  it  was  impossible  to  make  them  much  lighter, 
or  they  would  not  have  sufficient  adhesion  on  the  rails- 
to  puU.  a train  ; you  could  not  much  diminish  the  weight 
so  long  as  you  drove  a train  by  one  or  two  pair  of 
driving  wheels.  But  if  you  di-ove  the  train  by  nearly 
all  the  pairs  of  wheels,  as  could  easily  be  done  electri- 
cally, it  might  be  made  comparatively  light,  and  there 
would  be  no  loss  by  slip.  The  great  value  of  the 
paper  lay  in  its  technical  character ; it  was  a laud- 
able example  of  the  application  of  principles  of  science 
to  practice,  which  characterised  aU  the  work  of  the 
Messrs.  Siemens  ; and  if  he  had  ventured  to  differ  a little 
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from  some  small  part  of  the  theoretical  considerations 
advanced,  he  wonld  conclude  hy  assuring  the  meeting 
that  no  one  more  highly  appreciated  its  practical  hearing. 

Mr.  J.  N.  Shoolbred  said  he  had  made  some  experiments 
on  the  transmission  of  power,  and  was  much  struck  by 
the  remarks  of  Professor  Ayrton  on  the  amount  of  useful 
power  the  formulae  disclosed,  and  also  as  to  the  nature 
of  the  machines  which,  in  his  opinion,  would  have  to 
be  employed.  He  agreed  with  him  as  to  the  errors, 
which  had  probably  arisen  from  the  use  of  two  dynamo 
machines,  one  as  the  generator  and  the  other  as  the 
motor.  He  had  himself  long  seen  reason  to  doubt  the 
ordinary  statement  that  there  must  be  a loss  of  50  per 
cent,  in  the  second  machine,  and  he  hoped,  by  some 
means  or  other,  they  would  be  able  to  discover  the 
proper  formula.  With  regard  to  the  two  classes  of 
machines,  spoken  of  by  Professor  Ayrton  as  the  best 
form  of  primary  machines,  either  magneto  machines  or 
dynamo  machines  with  separate  exciters,  he  thought — 
especially  where  the  same  machines  were  used  for  light- 
ing and  for  transmitting  power  in  the  daytime — that 
dynamo  machines  would  be  chiefly  employed ; but  they 
would  generally  fall  under  the  condition  of  having  one 
common  exciter,  and,  consequently,  according  to  Pro- 
fessor Ayrton,  about  80  per  cent,  of  the  original  duty 
given  ofl  might  be  recovered. 

Professor  Ayrton  wished  to  explain  that  the  figures 
he  had  used,  and  which  were  quoted  in  the  paper,  did 
not  mean  that  if  you  gave  a certain  amount  of  power  to 
the  dynamo -electric  machine  you  could  get  out  90  per 
cent,  of  that  in  the  electric  light  produced  by  that 
machine  ; it  only  meant  that  90  per  cent,  of  the  power 
given  to  the  machine  was  reproduced  as  electric  energy. 
Some  of  that  energy  was  employed  in  producing  light, 
but  a large  portion — often  nearly  half,  or  more — was 
employed  in  heating  the  wires  or  the  magnets. 

Dr.  C.W.  Siemens,  F.E.S.,  saidhe  would  only  makeafew 
remarks  that  evening,  and  speak  more  at  length  when  the 
discussion  was  resumed  next  wee]^.  Professor  Ayrton  had 
remarked  that  the  dynamo  machine  would  be  superseded 
by  the  magneto  machine,  or  by  a dynamo  machine  with 
a separate  exciter,  and  he  confessed  that  he  went  a long 
way  with  him  in  his  argument ; indeed,  last  year  he 
communicated  a paper  to  the  Royal  Society  in  which  he 
showed  certain  defects  in  the  dynamo  machine,  and  sug- 
gested certain  remedies.  The  dynamo  laboured  under 
this  defect,  that,  with  an  increase  of  work,  the  power  to 
overcome  the  resistance  diminished.  The  current  pro- 
duced by  the  rotation  of  the  coils  in  the  magnetic  field 
had  to  excite  the  coils  of  the  magnet  itself,  and  the 
current  then  passed  on  to  the  second  machine  or 
to  the  light,  to  the  place  where  the  work  was 
to  be  performed.  Now  if  that  work  should  present 
increased  resistance,  the  machine  which  had  to  over- 
come it  should  increase  in  energy,  whereas  the  greater 
resistance  caused  a weakening  of  the  current  and 
a falling  off  in  the  power  of  the  magnets  by 
which  the  current  was  produced,  thus  causing  those 
fluctuations  which  were  so  troublesome  in  electric 
lamps,  but  which,  by  different  arrangements,  had  been 
almost  overcome,  and  would  be  entirely  overcome  by 
the  aid  of  further  experience.  It  was  quite  true  that  in 
the  City  they  were  working  with  dynamo  machines 
having  separate  exciters,  but  the  dynamo  machine 
could  be  so  arranged  that  a portion  only  of  the  current 
was  set  aside  to  excite  its  own  magnet,  and  if  that 
arrangement  were  properly  applied,  he  believed  aU  the 
advantages  of  a separate  exciter  could  be  secured  with 
a single  machine.  The  subject  especially  before  them, 
however,  was  the  application  of  electricity  to  the  pro- 
pulsion of  railways  and  the  transmission  of  power,  of 
which  the  propulsion  of  carriages  was  only  one  branch. 
Several  other  methods  by  which  propulsion  could  be 
effected  might  be  mentioned.  Only  a few  days  ago 
he  had  been  in  Paris,  and  had  arranged  for  the 


construction  of  a short  line  of  comparatively  broad 
gauge,  which  was  to  be  carried  out  by  the  omnibus 
company  of  Paris,  in  connection  with  the  Electrical 
Exhibition.  An  ordinary  tram-car  w'ould  be  run 
from  the  Place  de  la  Concorde  to  the  Exhibition,  upon 
rails  laid  in  the  usual  manner,  having  a suspended  con- 
ductor along  the  side  of  the  railway.  This  conductor 
would  have  a little  carriage  passing  along  it,  in  order  to 
transmit  the  electric  current  from  the  suspended  wire  to 
the  machine,  and  back  through  the  rails  themselves. 
That  arrangement,  which  was  devised  by  Hr.  Werner  Sie- 
mens, made  them  independent  of  partial  insulation  of  the 
rails  upon  which  the  carriage  ran,  and  also  independent 
of  the  partial  insulation  of  the  wheels  of  one  side  from  the 
other,  leaving  the  rolling  stock  very  much  the  same  as 
at  present,  transferring  the  current  to  a separate  con- 
ductor, something  analogous  to  a single  wire  telegraph, 
upon  which  the  contact  roller  ran  and  conveyed  the 
current  to  the  machine.  Another  arrangement  by 
which  an  ordinary  omnibus  might  be  run  upon  the 
street  would  be  to  have  a suspender  thrown  at 
intervals  from  one  side  of  the  street  to  the  other, 
and  two  wires  hanging  from  these  suspenders  ; 
allowing  contact-rollers  to  run  on  these  two  wires, 
the  current  could  be  conveyed  to  the  tram-car, 
and  back  again  to  the  dynamo  machine  at  the 
station,  without  the  necessity  of  running  upon  rails  at 
all.  He  merely  mentioned  this  to  show  that  the  system 
was  not  one  which  must  be  carried  out  in  one 
particular  way  only,  but  was  capable  of  very  wide 
modification  and  extension  according  to  circumstances. 
The  paper  referred  to  certain  applications  which  he  had 
made  of  electricity,  near  Tunbridge -weUs,  to  horticul- 
ture, and  on  the  table  was  a melon  which  had  been 
produced  by  the  aid  of  the  electric  light.  He  hoped 
the  Chairman  would  take  it  home,  and  report  upon  it 
next  week. 

The  Chairman  said  if  it  turned  out  as  good  as  other 
electrically -grown  fruit  which  he  had  tasted,  his  duty 
would  be  far  from  a disagreeable  one.  He  then  de- 
clared the  meeting  adjourned  tmtil  Wednesday  next. 


MISCELLANEOUS. 


BRUSSELS  INTERNATIONAL  EXHIBITION. 

This  Exhibition,  due  to  private  initiative,  was  started 
with  the  object  of  receiving  foreign  products  and 
inventions  which  were  not  admissible  at  the  purely 
national  exhibition  in  the  Champ  des  Manoeuvres. 
The  Palais  du  Midi,  which  was  originally  built 
for  a market,  was  completed  with  a special  view 
to  its  present  destination,  and  formally  opened  by 
the  King  and  Queen  of  the  Belgians,  accompanied 
by  Sir  Savile  Lumley,  the  British  Minister,  on 
1st  June,  1880.  It  was  intended  to  be  permanent but 
the  great  falling  off  in  attendance  during  the  winter 
months  has  induced  the  committee  of  management  to 
terminate  the  present  exhibition  with  its  first  year  of 
existence,  and  on  1st  June  next  to  open  the  first  of  a 
series  of  annual  exhibitions,  from  June  to  October, 
with  special  classes,  varying  each  year. 

The  classes  fixed  upon  for  the  present  year  are  : — 1. 
Carpets  of  all  kinds,  including  felt,  mats,  and  india- 
rubber  ; 2.  Tapestry  and  other  fabrics  connected  with 
furniture,  including  American  cloth  ; 3.  Upholstery, 
curtains  and  hangings  ; 4.  Works  of  the  decorator,  in- 
cluding plaster  of  Paris,  carton-pierre  and  papier- 
mache  ; 5.  Shawls ; 6.  Lace  and  tuUe ; 7.  Military 
trimmings  and  embroidery  ; 8 . Dress  and  its  accessories  ; 
9.  Ceramic  ware,  both  porcelain  and  pottery ; 10.  Grlass 
and  crystal  ware;  11.  Window  and  stained  glass, 
mirrors,  &c.  ; 12.  Art  bronze,  zinc,  and  iron-work ; 
lighting  and  heating  appliances ; 13.  Goldsmiths’  work ; 
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14.  Jewellery;  15.  Arms  and  cutlery,  including  surgical 
instruments;  16.  Musical  instruments;  17.  Cab^inet 
work;  18.  Art  joinery  and  parquetry;  19.  Decorative 
sculpture  and  marble  work ; 20.  Travelling  and  miscel- 
laneous objects:  21.  Artificial  flowers;  22.  Usual 
applications  of  the  arts  of  drawing  and  wood-cutting, 
including  mechanical  drawings,  lithography,  chromo- 
lithography,  engraving,  photography  and  phototypy ; 
23.  "Wall-paper,  including  imitation  leathers,  writing 
paper,  and  office  requisites  ; 24.  Clocks,  watches,  chro- 
nometers, pedometers,  clepsydrae  and  sand-glasses ; 
25.  Specimens  of  typography,  autographic  proofs,  new 
works  and  editions,  periodical  publications,  atlasses,  art 
buildings,  printing  ink  and  accessories  ; and  26.  The 
various  machines  employed  in  the  above  classes. 

The  Commissioner  is  M.  B.  F.  Pasquier,  engineer;  and 
the  Administrative  Coimcil  comprise  MM.  Felix  Tasson, 
Wynand- Janssens,  H.  Weber,  Alfred  Brasseur,  and 
Charles  Washer ; the  engineer  is  M.  Th.  Devadder, 
honorary  engineer  of  the  Belgian  State  Railways,  who 
designed  the  buildings  at  the  Exposition  d’ Hygiene  in 
1876.  Further  information  may  be  obtained  from,  and 
all  goods  should  be  addressed  to,  the  Gteneral  Manager, 
M.  Ernest  de  Bavay,  Palais  du  Midi,  Brussels. 

Several  objects  in  the  Exhibition,  now  about  to  close, 
present  features  of  industrial,  humanitarian,  or  sanitary 
interest. 

An  interesting  demonstration  of  the  saving  of  sub- 
stances which  have  hitherto  been  allowed  to  pass  away 
to  waste,  is  afforded  by  a collection  shown  by  the  Societe 
Anonyme  des  Produits  du  Fleuu,  Belgium,  of  the  sub- 
products obtained  in  their  process  of  coke  making. 
There  are  some  excellent  specimens  of  tar,  ammoniacal 
liquor,  benzole,  benzine,  various  light  oils,  heavy  oils 
for  preserving  timber,  naphthaline,  anthracene,  pitch, 
liquid  ammonia,  &c. 

The  Exhibition  contains  some  new  applications  of  iron, 
both  wrought  and  cast.  The  Compagnie  des  Forges 
d’ Aiseau  show  some  hexagonal  pavings,  which  they  make 
by  pressing  out  sheet  iron  into  moulds,  giving  them  a 
pattern,  and  at  the  same  time  a deep  flange,  so  as  to 
cause  them  to  keep  their  place  when  imbedded  in  sand. 
M.  Leopold  Gilquart,  of  Labuissi^re,  shows  a similar 
application  for  roofing  purposes.  He  presses  out  the 
sheet  iron  into  the  form  of  roofing  tiles  for  overlapping 
each  other ; and  some  of  them  are  provided  with  a 
small  pane  of  gla.ss.  A new  industry  has  lately  sprung 
up  in  Belgium,  that  of  enamelled  wrought-iron  ware  for 
superseding  crockery ; it  has  the  disadvantage,  however, 
that  a fall  causes  the  enamel  to  fly  off  at  the  spot  where 
the  article  has  struck.  The  Societe  des  Fonderies  et 
Emailleries  show  a case  containing  representative 
samples  of  the  new  ware,  which  is  ornamented 
with  patterns  like  earthenware,  from  which  it 
can  scarcely  be  distinguished  by  sight.  M.  Per- 
rody,  of  Geneva,  exhibits  some  paving-blocks  con- 
sisting of  a hollow  cast-iron  shell  filled  with  concrete, 
and  also  some  tramway  chairs  made  in  the  same  manner. 
Some  of  the  latter  have  been  taken  up  after  service,  and 
are  broken  to  show  the  fracture.  The  same  inventor 
also  shows  his  system  of  insulating  undergroimd  tele- 
graph wires.  He  makes  small  cylinders  of  enamelled 
earthenware,  pierced  with  holes  in  the  direction  of  their 
length.  The  wires  pass  through  these  holes,  and  the 
cylinders  are  protected  and  kept  in  place  by  lengths  of 
cast-iron  tubes,  divided  longitudinally  and  horizontally 
for  ease  of  laying. 

A new  method  of  reproducing  industrial  drawings, 
which  is  said  to  be  greatly  superior  to  the  prussiate  of 
potash  “blues”  that  have  lately  become  common  on  the 
Continent,  is  exhibited  by  M.  Ad.  Joltran,  of  Paris. 
The  copies  are  produced  by  the  aid  of  the  sun  acting  on 

papier  gommo-ferrique and  the  lines  appear  of  an 
indigo  tint  on  a white  ground,  with  aU  the  clearness  of 
the  originals. 

A model,  one-tenth  real  size,  is  shown  of  some  tem- 
pirary  wards  which  have  been  put  up  for  cases  of  in- 


fectious diseases  at  the  Hotel  Dieu,  Chatelet,  designed 
by  Dr.  Gallez.  They  are  isolated  by  a system  of  passage, 
the  two  sides  of  which  are  closed  by  framework,  but  can 
be  left  open,  if  desired,  so  as  to  allow  the  free  access  of 
air.  The  framework  is  of  1-inch  pitch-pine,  varnished, 
and  made  double,  so  as  to  enclose  spent  tan,  saturated 
with  a solution  of  sulphate  of  iron,  for  preventing  any 
danger  of  infection  to  other  patients.  The  wards  are 
warmed  by  the  ventilating  stove  of  the  Societe,  H.  J. 
Piron  et  Cie,  of  Hodimont  Verviers,  which  produces  an 
active  ingress  of  fresh  air,  and  is  so  constructed,  that 
the  warmed  air  does  not  come  in  contact  with  the 
furnace.  Mr.  F.  "V.  Mouly,  of  Brussels,  shows  his 
“ Calorifere  atmospherique  et  hydroth6rapique,”  which 
permits  of  simultaneou.sly  warming  and  ventilating  an 
inhabited  building,  a gi’eeu-house,  and  a place  of  publi« 
rtunion,  while  supplying  hot  water  for  the  baths  and 
lavatories.  The  heating  surface  warms  the  air,  com- 
bined with  water  for  hygienic  considerations ; but  the 
flues,  uniting  in  a single  chimney,  also  contribute  to 
warm  the  building  and  draw  off  vitiated  air,  being  sur- 
mounted by  a special  aspirator.  Mr.  E.  G.  Banner  was 
awarded  a gold  medal  for  his  ventilators,  some  new 
forms  of  which  are  exhibited  ; while  it  was  practically 
demonstrated  that  the  wind,  blowing  with  average 
velocity  through  a one  inch -cowl,  is  capable  of  draw- 
ing foul  air  through  72  feet  of  one-inch  india-rubber 
tubing. 

M.  Systermans  contributes  a full-sized  section  of  rail- 
way carriage  filled  with  his  safety  appliances  for  the 
protection  of  the  guards  when  passing  from  carriage  to 
carriage.  A belt,  passed  round  the  guard’s  waist,  is 
attached  by  a swivelling  spring  catch  to  a ferule,  which 
slides  along  a continuous  handrail,  attached  to  tbe  off- 
side of  the  carriage.  The  ferule  is  so  arranged  as  to 
clear  the  fastenings  of  the  hand-rails,  which  are  con- 
nected from  carriage  to  carriage  by  a jointed  rod,  so  as 
to  afford  uninterrupted  communication.  Mr.  W.  Bren- 
ton,  of  St.  Germans,  received  a silver  medal  for  his 
safety  door  and  window  fastenings  ; he  also  shows  some 
traction  springs,  made  by  Messrs.  Fairholme  and  Co., 
of  London,  for  facilitating  the  start  of  tram-cars,  rail- 
way trucks,  and  other  heavy  vehicles  drawn  by  horses. 

The  engine  driving  the  machinery  in  motion  is  sup- 
plied with  steam  by  a system  of  safety  boiler,  which  was 
designed  by  M.  De  Nayer,  papermaker,  of  Willebrock, 
for  his  own  use,  but  is  now  becoming  generally  used  in 
Belgium.  The  boiler  is  composed  of  tubes,  in  which  the 
steam  is  generated,  connected  by  wrought  or  malleable 
iron  receivers.  Two  tubes  form  an  “element;”  and  these 
are  in  turn  connected  by  short  tubes  with  conical  joints, 
perfectly  tight,  without  any  cement  or  packing.  The 
small  diameter  of  the  tubes,  and  the  great  strength  of 
the  materials  employed,  render  this  boiler  practically 
inexplosive  ; but  if,  through  any  unf orseen  defect  in  the 
metal,  a tube  should  give  way,  the  explosion  would  be 
confined  to  that  tube,  and  produce  none  of  those 
disastrous  effects  attending  the  bursting  of  ordinary 
shell  boilers.  The  evaporation  is  from  eight  to  nine 
povmds  of  water  per  pound  of  small  coal.  M.  J.  Barbe, 
of  Brussels,  exhibits  his  additional  safety  valve,  which 
he  applies  to  the  under-side  of  ordinary  boilers  for  pre- 
venting explosions.  Messrs.  A.  H.  Bateman  and  Co  , 
of  East  Greenwich,  who  were  awarded  a bronze  medal, 
show,  among  other  objects,  their  safety  boiler  fittings, 
consisting  of — (1.)  A new  safety  valve,  in  which  three 
spiral  springs  are  substituted  for  a single  large  one  ; 
a lever  is  added  for  raising  the  valve  off  its  seat  from 
time  to  time,  to  make  sure  that  it  has  not  set  fast,  and 
when  once  adjusted  to  the  required  pressure  the  engine- 
man  cannot  alter  it,  although  the  working  parts  are 
perfectly  visible.  (2.)  A new  water-guage,  in  which, 
on  the  glass  breaking,  all  escape  from  the  boiler  is  at 
once  prevented,  thus  obviating  the  danger  of  scalding 
so  common  on  locomotives.  (3.)  An  improved  steam 
sentinel,  which  gives  warning,  by  whistle,  of  an  excess 
of  pressure,  having  a lever  added  to  prevent  the  valve 
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from  remaining  fast  on  its  seat.  (4.)  An  improved 
conical  form  of  fusible  plug,  for  preventing  explosions, 
owing  to  deficiency  of  water. 

Life-saving  on  the  water  was  represented  by  Messrs. 
C.  W.  Meiter,  of  London,  with  Colonel  de  la  Sala’s 
folding  boats  and  rafts ; and  M.  Verhaaren  Rowet 
showed  his  safety  air-tight  cans  for  holding  volatile  and 
infiammable  substances. 


FAURE’S  SECONDARY  BATTERY. 

Considerable  interest  has  lately  been  aroused  by  the 
announcement  that  a Paris  electrician  has  discovered  a 
new  method  of  storing  electricity.  The  invention  is 
really  a new  secondary  battery,  or,  rather,  an  improve- 
ment on  the  well-known  secondary  battery  of  M.  Plante. 
A secondary  battery,  it  is  hardly  needful  to  say,  is  one 
which  is  charged  by  the  action  of  a battery,  or  machine, 
and  then  gives  out  this  charge  as  required. 

In  the  Plante  battery  the  electrodes  are  of  lead,  and 
they  are  immersed  in  acidulated  water. 

In  M.  Faure’s  battery  the  two  lead  plates  of  the  couple 
are  each  covered  with  minium  (red  lead)  or  another  in- 
soluble oxide  of  lead,  then  enclosed  in  felt,  kept  in  place 
by  lead  rivets.  These  two  electrodes  are  then  put  side  by 
side  in  a vessel  of  acidulated  water.  If  they  are  very  long, 
they  are  rolled  up  like  those  of  M.  Plante.  Thus  con- 
structed, the  couple  is  charged  by  causing  an  electric  cur- 
rent to  traverse  it,  when  the  red  lead  is  reduced  to  the 
state  of  peroxida  on  the  positive  electrode  and  lead  upon 
the  negative  electrode.  When  the  whole  mass  has  been 
thus  electrolysed  the  couple  is  ready  for  discharging.  On 
being  discharged  again,  the  reduced  lead  is  oxidised, 
and  the  peroxide  is  reduced  until  the  couple  becomes 
inert.  It  is  then  ready  for  a new  charge  of  electricity. 

It  is  stated  that  a quantity  of  energy  can  be  stored 
capable  of  performing  a horse-power  of  external  work 
during  an  hour  in  a Faure  battery  of  75  kilograms  in 
weight. 

A correspondent  of  the  Times,  “F.L.R.S.”  has  since 
given  an  account  of  a meeting  of  the  Societe 
d’ Encouragement  pour  1’ Industrie  in  Paris,  presided 
over  by  Mens.  J.  B.  Dumas,  at  which  Mons.  Faure’ s 
battery  was  exhibited,  and  the  following  somewhat 
enthusiastic  description  of  a box  containing  four  batteries, 
which  was  taken  by  the  writer  from  Paris  to  Glasgow : — 

On  Monday,  9th  inst.,  in  Paris,  a Faure  battery,  or 
pile  secondaire,  was  charged  with  the  electric  fluid  direct 
from  the  ordinary  Grove  battery,  and  in  my  presence. 
In  may  be  more  economically  done  from  a Gramme  or 
Siemens  machine.  The  receptacle  consisted  of  four 
Faure  batteries,  each  about  5 in.  diameter  and  10  in. 
high,  forming  a cylindrical  leaden  vessel,  and  contain- 
ing alternate  sheets  of  metallic  lead  and  minium 
wrapped  in  felt  and  rolled  into  a spiral,  wetted  with 
acidulated  water,  and  the  whole  placed  in  a square 
wooden  box,  measuring  about  one  cubic  foot,  and  weigh- 
ing some  75  lb.  This  was  protected  by  a loose  wooden 
cover,  through  which  the  electrodes  (in  lead)  protruded, 
and  were  flattened  down  for  convenience  of  transport. 
This  box  of  ‘ ‘ electric  energy  ’ ’ was  handed  to  me  by 
M.  Faure,  at  my  request,  with  the  object  of  sub- 
mitting it  for  examination  and  measurement  to  our 
eminent  electrician.  Sir  William  Thomson,  F.R.S.,  at 
the  University  of  Glasgow.  I had  the  box  by  me  all 
through  the  journey  from  Paris  on  Tuesday  night, 
including  a five  hours’  delay  at  Calais.  I arrived  at 
Charing-cross  at  11  a.m.  on  Wednesday,  after  running 
the  gauntlet  of  customs  and  poKce  authorities,  who 
suspiciously  looked  askance,  and  seemed  to  doubt  my 
statement  that  my  box  only  held  “condensed 
lightning,”  and  contained  no  infernal  machine  or  new 
explosive  destined  to  illustrate  some  diabolical  socialistic 
tragedy.  From  time  to  time  on  the  journey  I tested 
the  force  of  the  discharge,  and  found  it  to  have  well 
maintained  its  energy.  From  London  to  Glasgow 


required  only  another  10  hours,  and  finally,  in  about  72 
hours  from  the  time  of  charging  in  Paris  I had  the 
satisfaction  of  presenting  to  Sir  William  Thomson,  M. 
Faure’ s rare  offering  of  a “ box  of  electricity,”  intact 
and  potent,  holding  by  measurement  within  that  small 
space  of  one  cubic  foot,  a power  equivalent  to  nearly 
one  million  of  foot  pounds  ! This  wonderful  box  is  now 
deposited  in  the  laboratoi'y  of  the  Glasgow  University, 
under  the  vigilant  eye  of  its  director,  and  being  sub- 
mitted to  a series  of  tests  and  measurements. 


TASAR  SERICICULTURE  IN  INDIA. 

The  following  report  from  Major  Coussmaker  has  been 
forwarded  by  the  Secretary  of  State  for  India  for  publi- 
cation in  the  Journal  of  the  Society  : — • 

Camp  Eajur,  Ta’luka  Akola,  6th  March,  1881. 

Sir, — I have  the  honour  of  acknowledgiog  your  letter 
(No.  659)  of  the  23rd  ultimo,  with  its  accompaniments, 
and  beg  herewith  to  submit,  for  the  information  of 
Government,  my  report  upon  the  progress  made  by  me 
in  tasar  sericulture  during  the  last  year. 

2.  I must  first  state  that,  though  I have  not  succeeded 
in  gathering  a crop  of  cocoons  of  my  own  rearing,  I 
have  yet  gained  so  much  more  experience  of  the  know- 
ledge of  the  difficulties  in  the  way  that  I believe  I shall 
eventually  be  able  to  overcome  them  without  increasing 
the  expense  of  the  cultivation. 

3.  My  failures  last  monsoon  were  owing  to  the  im- 
perfect construction  of  the  cages  in  which  I tried  to  rear 
the  worms.  These  were  at  first  entirely  made  of  tarred 
screens  of  split  bamboo,  and  served  the  purpose  of  keep- 
ing out  rats,  mice,  birds,  squirrels,  and  lizards,  but 
being  dark,  the  plants  did  not  thrive  well,  and  the  worms 
were  always  striving  to  escape.  I then  altered  the  con- 
struction, made  them  longer  and  put  netting  at  the  top 
instead  of  pieces  of  screen,  and  here  everything  throve 
well  for  a time,  until  some  wasps  and  other  insects 
managed  to  get  in  and  puncture  the  silkworms,  from 
the  effects  of  which  the  majority  died,  and  very  few 
lived  to  spin  their  cocoons.  I shall  try  to  counteract 
this  next  monsoon  with  coarse  open  cotton  cloth,  which 
will,  I expect,  turn  out  to  be  cheaper  than  netting. 

4.  The  small  plantation  which  I have  laid  out  is 
thriving,  and  wiU,  eventually,  be  able  to  support  a con- 
siderable number  of  worms,  but  I have  had  to  alter  the 
plan  to  a certain  extent.  I adhere  to  my  original  inten- 
tion of  keeping  the  plants  well  pruned,  and  of  not 
letting  them  grow  more  than  three  or  four  feet  high, 
but  in  order  to  make  the  junctions  of  the  screens  more 
secure  and  vermin  proof,  I must  have  the  ridges  or 
banks  seven  feet  wide  instead  of  four.  I have  also  re- 
moved to  other  ground  all  the  other  plants  except  the 
“ Lagerstramia  Indica”  {^Gul  Mendhi  or  Baiyetx)  and 
the  “ Zizyphus  Jujuba”  {Bher  or  Bhori),  as  these  are 
the  two  lands  which  thrive  best  with  me,  and  I have 
now  five  hundred  feet  of  the  former  and  three  hundred 
of  the  latter  available  for  feeding  purposes,  besides 
several  cuttings  and  seedlings  which  are  coming  on. 

5.  My  collection  of  cleaned,  perforated  cocoons  ready 
for  the  manufacture,  now  amounts  to  about  30,000, 
weighing  about  60  lbs. , and  sown  up  in  bags,  in  which 
state  they  will  remain  without  deterioration  for  an 
indefinite  period.  Of  this  amount  the  Forest  Depart- 
ment, working  under  Mr.  Shuttleworth’s  instructions, 
contributed  this  season  about  17,000,  while  the  re- 
mainder consist  of  those  which  I have  collected  from 
other  sources,  or  carried  forward  from  last  season.  I 
propose  to  wait  till  I have  got  1 cwt.  before  I take  any 
steps  towards  disposing  of  this  material,  as  no  manu- 
facturer would  care  to  purchase  a small  amount. 

6.  One  of  the  most  promising  facts  in  connection  with 
tasar  sericulture  is  the  effort  which  is  being  made  by 
Mr.  George  Baird  with  the  encouragement  of  the 
Maharaja  to  establish  a plantation  at  Oodej  pur.  Two 
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of  the  most  advanced  students  in  Mr.  Baird’s  school 
came  to  Poona  by  the  direction  of  the  Maharaja,  and 
attended  my  house  daily  for  some  weeks,  watching  the 
habits  of  tbe  insects,  and  taking  copious  notes,  which 
will,  I hope,  bear  fruit  some  day. 

7.  I kept  up  my  usual  correspondence  with  individuals 
interested  in  the  scheme,  and  distributed  eggs  to  them 
at  Oodeypur,  Khandesh,  Coorg,  Rangoon,  Ceylon,  and 
Bombay. 

8.  Owing  to  changes  among  the  members  of  the 

Forest  Department,  I have  not  yet  been  able  to  get  aU 
my  accounts  settled,  but  as  far  as  I can  tell,  I shall 
have  expended  about  Rs.  220  of  the  500  placed  at  my 
disposal  by  Government  last  year,  of  which  about  Rs.  45 
will  have  been  paid  to  villagers  for  cocoons,  Rs.  10  on 
posi  age,  and  the  remainder  on  laying  out  and  maintain- 
ing the  plantation,  in  tending  the  silkworms,  and  in 
preparing  cocoons  for  storage. — I have  the  honour  to 
be,  &c.,  G.  CoussMAKEB,  Major. 


BRITISH  ASSOCIATION. 

The  following  arrangements  have  been  made  for  the 
fifty-first  meeting-  of  the  British  Association,  to  be  held 
at  York  : — The  first  general  meeting  will  be  held  on 
Wednesday,  August  31,  at  8 p.m.  precisely,  when  A. 

C.  Ramsay,  F.R.S.,  V.P.G.S.,  will  resign  the  chair, 
and  Sir  John  Lubbock,  Bart.,  M.P.,  F.R.S.,  President- 
Elect,  will  assume  the  presidency,  and  deliver  an 
address.  On  Thursday  evening,  September  1,  at  8 
p.m.,  a soiree ; on  Friday  evening,  September  2,  at  8.30 
p.m.,  a discourse  by  Professor  T.  H.  Huxley,  LL.D., 
Sec.R.S. ; on  Monday  evening,  September  5,  at  8.30 
.m.,  a discourse  by  W.  Spottiswoode,  D.C.L.,  LL.D., 
resident  of  the  Royal  Society ; on  Tuesday  evening, 
September  6,  at  8 p.m.,  a soiree;  on  Wednesday, 
September  7,  the  concluding  general  meeting  will  be 
held  at  2.30  p.m.  No  report,  paper,  or  abstract  can  be 
inserted  in  the  Report  of  the  ^^.ssociation,  unless  it  is 
given  in  before  the  conclusion  of  the  meeting.  Excur- 
sions to  places  of  interest  in  the  neighbourhood  of 
York  will  be  made  on  the  afternoon  of  Saturday, 
September  3,  and  on  Thursday,  September  8. 

The  general  officers  are— General  Secretaries  : Capt. 
Douglas  Galton,  C.B.,  D.C.L.,  F.R.S.;  Philip  Lutley 
Sclater,  Ph.D.,  F.R.S.  Acting  Secretary : George 
Griffith,  M. A.,  F.C.S.,  Harrow;  General  Treasurer: 
Prof.  A.  W.  Williamson,  F.R.S.  Local  Secretaries : 
Rev.  Thomas  Adams,  M.A.;  Tempest  Anderson,  M.D., 
B.Sc.,  York.  Local  Trea.surer : W.  W.  Wilberforce, 
York. 

The  sections  are  arranged  as  follows : — 

A.  Mathematical  and  Physical  Science. — President : 
Prof.  Sir  William  Thomson,  F.R.S.  Secretaries:  Prof. 
W.  E.  Ayrton;  Oliver  J.  Lodge,  D.Sc.  ; and  Donald 
McAlister,  B.A.,  B.Sc.  (Recorder). 

B.  Chemical  Science.  — President : Prof.  A.  W. 

Williamson,  For.  Sec.  R.S.,  V.P.C.S.  Secretaries: 
Harold  B.  Dixon,  M.A.,  and  P.  PhilHps-Bedson,  D.Sc. 
(Recorder). 

C.  Geology. — President : Andrew  Crombie  Ramsay, 

LL.D.,  F.R.S.  Secretaries  : W.  Topley,  F.G.S. 

(Recorder)  and  W.  Whitaker,  F.G.S. 

D.  Biology. — President:  Richard  Owen,  C.B.,  F.R.S. 
Secretaries : G.  W.  Bloxam,  M.A.,  F.L.S. ; W.  L. 
Distant ; W.  A.  Forbes,  F.Z.S.  ; Professor  M‘Nab, 
M.D.  ; John  Priestley;  and  Howard  Saunders,  F.L.S. , 
F.Z.S.  Department  of  Zoology  and  Botany. — Richard 
Owen,  C.B.,  F.R.S.  (Pre.sident) , will  preside.  Secre- 
taries: Professor  M‘ Nab,  M.D.  (Recorder),  and  Howard 
Saunders,  F.L.S.,  F.Z.S.  Department  of  Anthropology. 
— Professor  W.  H.  Flower,  F.R.S.  (Vice-President), 
win  preside.  Secretaries  : G.  W.  Bloxam,  M.A.,  F.L.S. 
(Recorder;,  and  W.  L.  Distant.  Department  of  Anatomy 
and  Physiology. — Professor  J.  S.  Burdon  Sanderson, 


F.R.S.  _(Vice-Pre.sident),  will  preside.  Secretaries: 
John  Priestley  (Recorder),  and  W.  A.  Forbes,  F.Z.S. 

E.  Geography.  — President : Sir  J.  D.  Hooker, 

K.C.S.I.,  C.B.,  F.R.S.  Secretaries:  H.  W.  Bates, 
Assist.-Sec.  R.G.S  , F.L.S.,  and  E.  C.  Rye,  Librarian 
R.  G.  S. , F.  Z.  S.  (Recorder) . 

F.  Economic  Science  and  Statistics. — President  : The 
Right  Hon.  M.  E.  Grant  Duff,  M.P.,  F.R.S.  Secre- 
taries : Constantine  MoUoy  (Recorder),  and  J.  F.  Moss. 

G.  Mechanical  Science. — President  : Sir  W.  G.  Arm- 
strong, C.B.,  F.R.S.  Secretaries : A.  T.  Atchison, 
M.A.  (Recorder),  and  H.  Trueman  Wood,  B.A. 

Tickets  for  the  meeting  may  be  obtained  of  the  Local 
Secretaries  at  York,  and  at  the  office  of  the  A.ssociation, 
22,  Albemarle -street,  London,  W. ; or  on  application 
by  letter,  from  August  17  to  August  24,  to  the 
General  Treasurer,  Professor  A.  W.  Willamson, 
British  Association,  University  College,  London,  W.C. 


QUEBRACHO  WOOD. 

Mons.  F.  Rhem  has  lately  communicated  a paper  cn 
the  “ Quebracho  Wood  ” to  the  Societe  Industnelle  du 
Rouen,  from  which  the  following  particulars  are  ex- 
tracted: — This  wood  belongs  to  the  family  of  the 
Asclepiades,  and  comes  from  America.  Being  very 
hard,  and  composed  of  a great  quantity  of  interlaced 
fibres,  the  tannin  it  contains  is  different  from  that  of 
chestnut  or  of  oak.  Gelatine  precipitates  this  tannin 
out  of  a water  solution  with  a flesh  colour,  while  salts 
of  protoxide  of  iron  give  an  ash  - grey  precipitate, 
and  the  peroxyde  salts  a dirty  greenish  colouratior- . 
When  boiled  with  weak  sulphuric  acid,  the  tannin  is 
not  converted  into  gallic  acid.  According  to  a German 
chemist,  quebracho  wood  contains  18  percent,  of  tannic 
acid.  The  back  of  this  wood  contains  an  alkaloid 
analogous  to  quinine.  Extract  of  quebracho,  now  much 
used  in  wool  dyeing,  giving  a yellow  shade  v*ith  a tin 
solution.  It  gives  even  shades,  resembling  those  of  cutch, 
if  used  with  bichromate  of  potash,  but  its  principal  use 
is  for  obtaining  blacks,  for  which  the  wool  is  given  first  a 
bottom  of  the  extract,  then  passed  throughiron,  and  dyed 
with  the  quebracho  ; this,  in  these  conditions,  can  re- 
place cutch.  Solutions  of  quebracho  wood,  or  extract, 
will  only  keep  limpid  if  heated  to  a certain  temperature, 
but  get  turbid  on  cooling.  Dyeing  experiments,  with 
the  dry  quebracho  extract,  as  manufactured  by  a French 
firm,  in  comparison  with  cutch,  have  proved  the  former 
of  more  value,  since,  with  a lower  price,  it  possesses  a 
greater  richness  of  colouring  matter.  Three  series  of 
trials  were  made  : one,  by  passing  the  cotton  prepared 
in  a quebracho  or  cachou  bath  through  bichromate  of 
potash ; the  second,  through  iron ; and,  in  the  third,  the 
patterns  were  passed  through  iron  and  then  chromed. 
In  aU  cases  the  same  results  were  obtained,  showiug  the 
advantage  of  the  quebracho  over  cutch,  in  spite  of  a 
slightly  more  greyish  shade  of  the  colom-s  obtained  -VN-ith 
the  former.  The  same  results  have  been  got  by  print- 
ing mordants  on  calico,  ageing,  dunging,  and  dyeing  with 
quebracho  extract  or  cutch  ; in  all  cases  the  quebracho 
shades  being  identical  with  those  of  cutch,  not  only  for 
the  tone  of  colour,  but  also  in  regard  to  fastness. 


GENERAL  NOTES. 


Ladies’  Sanitary  Association.— At  the  meeting  of  this 
association,  held  last  week,  on  the  occasion  of  the  distribu- 
tion of  prizes  by  H.R.H.  Princess  Christian,  of  Schleswig- 
Holstein  (see  Journal,  p.  552),  Sir  Henry  Cole,  in  reply- 
ing to  a vote  of  thanks  passed  to  the  Society  of  Arts  for  the 
use  of  the  hall,  said  it  was  the  business  of  that  Society  to  do 
what  other  people — Government  especially — did  not  do,  and 
to  show  the  Government  a better  way  of  doing  things.  At 


678 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Ma\  20,  i881. 


Present  the  Society  was  engaged  in  a most  interesting  work. 

jadies  were  doubtless  aware  that  in  this  country  the  system 
of  teaehing  needlework  was  confined  to  senior  wranglers. 
Now  this  Society  was  trying  to  induce  ladies  to  conduct  a 
course  of  instruction  in  domestic  economy,  including  the 
teaching  of  needlework,  the  making  of  clothing,  cooking, 
and  other  arts  in  which  woman  shone  pre-eminent,  but  the 
teaching  of  which,  by  accident,  had  got  into  the  hands  of  men. 

Suez  Canal. — In  the  course  of  1880,  2,017  ships 
passed  through  the  canal  with  a tonnage,  according  to 
ofiicial  reckoning,  of  2,860,448,  but  really  amounting  to 
4,378,964.  The  number  of  hands  employed  in  the  naviga- 
tion was  128,453 ; the  number  of  passengers,  53,517.  Of 
the  2,860,448  tons  ofiicial  reckoning,  2,247,306  were  British, 
177,771  French,  75,820  Austrian,  124,083  Dutch,  71,039 
Italian,  56,245  Spanish,  38,162  German,  29,607  Russian, 
7,203  Turkish,  and  8,032  Egyptian,  while  25,180  tons  be- 
longed to  other  States. 

Total  Production  of  Coffee. — According  to  the  Batavian 
Journal  of  Agriculture,  the  production  of  coffee  by  the 
whole  world,  in  1855,  was  330,152  tons,  and,  in  1878,  no  less 
than  490,843  tons,  showing  an  increase  during  the  23  years 
of  1 60,675  tons.  These  quantities  were  yielded  % the  follow- 
ing countries : — 


1855. 

1878. 

Brazil  

. .163,400  tons. 

225,500  tons. 

Dutch  Indies  

..  71,322  „ 

91,405 

5) 

West  Indies 

..  29,300  „ 

41,800 

)) 

British  India  and  Ceylon  , 

..  28,780  „ 

53,422 

South  Africa  

..  22,315  „ 

35,890 

M 

Arabia  

..  6,176  „ 

2,779 

Africa  

..  4,000  „ 

4,000 

J > 

Central  America 

..  3,500  „ 

32,500 

M 

Philippine  Islands 

..  1,359  „ 

3,397 

Oceania 

> • j> 

•• 

150 

J) 

330,152 

490,843 

MEETINGS 

OF  THE  SOCIETY. 

Ordinaby  Meetings. 


Wednesday  evenings,  at  eight  o’clock: — 

May  25. — Adjourned  Discussion  on  Mr.  Alexander 
Siemens’s  paper  on  “ The  Electrical  Railway,  and  the 
Transmission  of  Power  by  Electricity.” 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock: — 

May  31. — “The  Principality  of  Loo  Choo.”  By 
Consul  John  A.  G-ubbins. 

Cantor  Lectures. 

Monday  evenings,  at  eight  o’clock : — 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
R.  Brudenell  Carter,  F.  R.C.S.  Three  Lectures. 

Lecture  II. — Monday,  May  23. 

Mistakes  of  the  colour-bhnd  in  daUy  life.  Their 
methods  of  endeavouring  to  counteract  the  consequences 
of  their  defect.  Modes  of  testing  for  colour  bhndness. 
Sources  of  error  in  testing.  The  actual  prevalence  of 
the  affection  in  this  and  other  countries,  and  in  different 
classes  of  the  population. 

Lecture  III. — Monday,  May  30. 

Industries  chiefly  affected  by  colour  blindness — 
Engine-drivers,  pilots,  artists,  letter- sorters,  drapers, 
painters,  &c.,  &c.  Recent  legislation  affecting  colour 
blindness  in  America,  and  urgent  need  for  it  in  this 
country.  Conclusion. 


MR.  SHELFORD  BID  WELL’S  PAPER. 

In  consequence  of  Mr.  Bid  well’s  severe  indis- 
position, he  has  been  unable  to  prepare  his  paper 
on  “ Telegraphic  Photography,”  announced  to  be  1 


read  before  the  Applied  Chemistry  and  Physic 
Section  on  Thursday,  May  26th,  and  the  reading 
has,  therefore,  been  unavoidable  postponed. 


INDIAN  SECTION. 

Sir  Arthur  Phayre’s  paper  on  “ Burmah,”  and 
the  discussion,  will  be  printed  in  next  week’s 
Journal. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  23rd. ..SOCIETY  OF  ARTS,  John -street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Mr.  R. 
Brudenell  Carter,  “ Colour  Blindness,  and  its  Influence 
upon  Various  Industries.”  (Lecture  II.) 

National  Indian  Association,  11,  Chandos-street,  W., 
8^  p.m.  Mr.  C.  N.  Banerjee,  “ Home  Education  for 
Indian  Ladies.” 

Royal  Geographical,  University  of  London,  Burlington- 
gardens,  W.,  2 p.m.  Annual  Meeting. 

British  Architects,  9,  Conduit-street,  W.,  8 p.m.  1.  Dis- 
tribution of  Medals  and  Prizes.  2.  Prof.  Donaldson, 
Some  Observations  on  the  Mariette  Excavations  at 
Sakkara,  in  reference  to  Discoveries  recently  made 
there.” 

Geologists’  Association,  University  College,  W.C.  Exclu- 
sion to  Sheppey. 

Tuesday,  May  24th. ..Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Prof.  Dewar,  “The  Non-MetaUic  Elements.” 
(Lecture  V.) 

Medical  and  ChirurgicaJ,  53,  Bemers-street,  Oxford- 
street,  W.,  8^  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  1.  Discussion  on  Mr.  John  I.  Thomycroft’s 
Paper,  “Torpedo  Boats  and  Light  Yachts  for  High- 
Speed  Steam  Navigation.”  2.  Mr.  Richard  Henry 
Brunton,  “ The  Production  of  Paraffin  and  Paraffin 
Oil.” 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 
8 p.m.  Dr.  Allen  Thomson,  “Some  Bone  Necklaces 
from  the  Andaman  Islands.  2.  Mr.  E.  H.  Man,  “ The 
Auts  of  the  Andamanese  and  Nicobarese.”  3.  Mr.  M.  J. 
Walhouse,  “ Some  Vestiges  of  Girl  Sacrifices,  Jar  Burial, 
and  Contracted  Interments  in  India  and  the  East.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  May  25th. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Adjourned  Discussion  on  Mr. 
Alexander  Siemens’s  paper,  “ The  Electrical  Railway, 
and  the  Transmission  of  Power  by  Electricity.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Dr.  Henry 
Hicks,  with  an  appendix  by  Mr.  R.  Etheridge,  “ The 
Discovery  of  some  Remains  of  Plants  at  the  base  of 
the  Denbighshire  Grits,  near  Corwen,  North  Wales.” 
2.  Mr.  Edgar  Willett,  “Notes  on  a Mammalian  Jaw 
from  the  Pm-beck  Beds  at  Swanage,  Dorset.”  3.  Prof. 
H.  G.  Seeley,  “ The  Reptile  Paima  of  the  Gosau  For- 
mation.” 

Royal  Society  of  Literature,  4,  St.  Martin’ s-place,  W.C., 
8 p.m.  Mr.  C.  Pfoundes,  “ The  Popular  Literature  of 
Old  Japan.” 

Telegraph  Engineers  and  Electricians,  4,  The  Sanctuary, 
Westminster,  S.W.,  8 p.m.  Mr.  P.  V.  Luke,  “ The 
Construction  and  Working  of  a Military  Field  Tele- 
graph, based  upon  Experience  gained  during  the  Cam- 
paigns in  Afghanistan  in  1878-79-80.” 

National  Education  Union,  Westminster  Palace  Hotel, 
S.W.,  2g  p.m.  Annual  Meeting. 

Ascham  Society,  18,  Baker-street,  W. 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  2 p.m. 
Summer  Exhibition. 

Thursday,  May  26th... Lionean,  Burlin^on-house,  W.,  3 p.m. 
Anniversary  Meeting  and  President’s  Address. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Tyndall,  “ Paramagnetism  and  Diamagnetism.”  (Lec- 
ture V.) 

Inventors’  Institute,  4,  St.  Martin’ s-place,  W.C.,  4 p.m. 
Annual  Meeting. 

Friday,  May.  27th.... Royal  United  Service  Institute,  WhitehaU- 
yard,  3 p.m.  Major-General  D.  J.  Newall,  “ Military 
Colonisation  as  a Reserve  for  India.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  Weekly 
Meeting.  9 p.m.  Prof.  H.  E.  Roscoe,  “Artificial  Pro- 
duction of  Indigo.” 

Q,uekett  Microsc  pical  Club,  University  College,  W.C., 
8 p.m. 

Clinical,  53,  Bemers-street,  W.,  8j  p.m. 

National  Health  Society,  23,  Hertford-street,  W.,  4 pm. 
(Drawing-room  Lectures.)  Air.  Ernest  Hart,  “ Recent 
Progress  in  Health  Knowledge.” 

Saturday,  May  28th... Physical,  Science  Schools,  South  Kensing- 
ton, S.W.,  3 p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof.  C. 
E.  Turner,  “ Russian  Literature.”  (Lecture  II.)  Ler- 
montoff. 
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AR  communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.O. 


NOTICES. 


CONVERSAZIONE. 

Tlie  Society’s  Conversazione  is  fixed  to  take  place 
at  the  South  Kensington  Museum  (by  permission 
of  the  Lords  of  the  Committee  of  Council  on 
Education),  on  Thursday,  the  2nd  June. 

A Promenade  Concert  will  be  given  by  the  String 
Band  of  the  Eoyal  Engineers,  in  the  North  Court. 
Mr.  R.  Corney  Grain  will  give  Three  short 
Entertainments  in  the  Lecture  Theatre.  Madame 
Frick enhaus  will  give  a Pianoforte  Recital  in  the 
Picture  Gallery. 

The  Galleries  containing  the  Raphael  Cartoons, 
the  Sheepshanks  Collection,  the  Wm.  Smith  Collec- 
tion of  Water  Colour  Drawings,  the  Dyce  and 
Forster  Pictures,  the  Collection  of  Paintings  lent 
by  the  Trustees  of  the  late  Rev.  Pryce  Owen,  and 
“ The  Chan  trey  Bequest,”  will  be  open. 

The  Courts  and  Corridors  of  the  Ground  Floors 
will  be  open. 

The  Reception  will  be  held  in  the  Architectural 
Court,  by  Mr.  F.  J.  Br.uiwell,  F.R.S.,  Chairman, 
and  other  Members  of  the  Council. 

The  cards  of  invitation  have  been  issued  to 
members. 


CANTOR  LECTURES. 

The  second  lecture  of  the  fifth  Course,  on 
“ Colour  Blindness  and  iis  Influence  upon  Various 
Industries,”  was  delivered  by  R.  Brudenell 
Carter,  F.R.C.S.,  on  Monday,  23rd  inst.  The 
lecturer  related  some  of  the  mistakes  of  the 
colour-blind  in  daily  life,  and  their  methods  of 
endeavouring  to  counteract  the  consequences  of 
their  defect.  He  described  the  modes  of  testing 
for  colour  blindness,  and  the  sources  of  error  in 
certain  modes  which  have  been  adopted.  Prof. 
Holmgren’s  test,  by  means  of  skeins  of  coloured 
worsted,  was  explained  and  illustrated,  and  the 
lecture  concluded  with  statistics  of  the  actual 
prevalence  of  colour  blindness  in  this  and  other 


countries,  and  in  different  classes  of  the  popula- 
tion. 

The  lectures  will  be  printed  in  the  Journal 
during  the  autumn  recess. 


ART  FURNITURE  EXH  BITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Royal  Albert  Hall,  was  opened  on 
Saturday,  21st  inst.  A non-tranferable  season 
ticket  will  be  sent  to  any  member  of  the  Society 
on  application  to  the  Secretary. 


PRACTICAL  EXAMINATION  IN  VOCAL  OR  INSTRU- 
MENTAL MUSIC. 

The  next  Examination  in  London  will  be  held 
by  Dr.  Hullah,  the  Society’s  Examiner,  at  the 
House  of  the  Society  of  Arts,  18,  John-street, 
Adelphi,  W.C.,  during  the  week  commencing  on 
the  4th  July,  1881. 

Honours. 

The  Examination  in  Honours  will  consist  of 
three  sections,  viz.,  a paper  to  be  worked,  an 
examination  similar  in  form  to  the  practical 
examination  for  a First  and  Second-class,  and  a 
viva-voce  examination. 

First  and  Second-class. 

Vocal. 

Candidates  for  a First  or  Second-class  Certificate 
in  Vocal  Music  will  be  required — 

[1.]  To  sing  a solo,  or  to  take  part  with  another 
candidate  in  a duet,  already  studied. 

[2.]  A key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds  or 
intervals,  or  successions  of  sounds  or  intervals, 
played  or  sung  by  the  Examiner. 

[3.]  To  sing  or  sol-fa  at  sight  passages  selected 
generally  from  classical  music. 

Instrumental. 

Candidates  for  a First  or  Second-class  Certificate 
in  Instrumental  Music  will  be  required — 

[1.]  To  play  a short  piece,  or  a portion  of  a 
larger  work,  already  studied. 

[2.]  A key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds  or 
intervals,  played  by  the  Examiner. 

[3.]  To  play  a piece  or  portion  of  a piece  at 
sight. 

The  examination  of  each  candidate  will  be 
private ; no  one  but  the  Examiner  and  the  accom- 
panyist  being  present,  unless  it  be  a member  of 
the  Society  of  Arts’  Committee. 

No  list  of  Candidates  will  be  published. 

FuU  particulars  can  be  obtained  on  applicatioa 
to  the  Secretary. 
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PEOCEEDIHGS  OF  THE  SOCIETY. 


INDIAN  SECTION. 

Friday,  May  13th,  1881  ; Sir  Eutherford 
Alcock,  K.C.B.,  in  the  chair. 

The  paper  read  was — 

BEITISII  BUEMA. 

By  General  Sir  Arthur  Phayre,  G.C.M.G.,  K.C.S.I.,  C.B. 

The  province  of  British  Burma,  by  the  rapid 
progress  that  it  has  made  in  material  prosperity 
during  the  last  twenty  years,  has  attracted  the 
attention  of  all  who  are  interested  in  the  empire 
of  India.  In  submitting  to  this  Society  a brief 
account  of  the  present  condition  of  that  country, 
it  is  necessary  to  state  that  statistics  of  trade  and 
revenue  are  not  available  for  a later  period  than 
1879-80,  but  the  population  by  the  census  of  this 
year  has  just  been  received,  and  that  for  the 
purpose  of  illustration  of  the  comparative  progress 
of  the  province,  it  is  not  proposed  to  do  more 
than  briefly  refer  to  some  of  the  statistics  for 
a few  years  preceding  that  above  mentioned. 

It  is  scarcely  necessary  to  remind  you  that  the 
country  called  Burma,  that  which  is  inhabited 
mainly  by  people  of  the  Burmese  race,  and  which 
is  as  distinctively  the  country  of  the  Irawadi  and 
its  tributaries  as  Egypt  is  the  gift  of  the  Mle,  is 
divided  politically  into  two  parts  : British  Burma, 
and  Independent  Burma.  It  is  proposed  on  the 
present  occasion  to  deal  principally  with  the 
former,  and  to  refer  only  incidentally  to  the  latter. 

British  Burma  was  formed,  to  speak  generally, 
from  the  union  of  three  maritime  provinces,  two  of 
which,  Arakan  and  Tenasserim,  were  annexed  to 
the  British  Indian  Empire  in  1826,  and  one, 
Pegu,  which  became  British  territory  in  1852. 
The  province  has  a direct  sea  coast  line  extending 
about  nine  hundred  miles  along  the  eastern  shore 
of  the  bay  of  Bengal.  Though  for  such  an  extent 
the  number  of  ports  is  limited,  yet  the  outlets  of 
the  great  rivers  give  at  Akyab,  Bassein,  Eangoon, 
and  Moulmein,  admirable  positions  for  trade  with 
other  countries.  The  province  has  an  area  of 
about  94,000  square  miles,  being  a little  larger 
than  Great  Britain. 

The  Burmese  people  who,  including  the  Talaings 
or  Peguans,  form  about  five-sixths  of  the  popula- 
tion of  British  Burma,  are  classed  by  ethnologists 
as  Mongoloids.  The  numerous  hill  tribes,  Karens, 
Khyengs,  Kamis,  and  others,  belong  to  the  same 
family.  The  Burmese,  by  their  physiognomy  as 
well  as  by  their  language,  show  that  they  belong 
to  the  same  family  as  the  Bhote,  or  people  of 
Tibet.  The  connection  from  the  one  to  the  other, 
though  their  countries  are  so  far  apart,  may  be 
traced  by  similarity  in  the  physical  form,  and 
speech  of  tribes  dwelling  on  the  south-eastern 
border  of  the  great  plateau  of  Tibet,  and  border- 
ing the  way  along  the  courses  of  rivers  to  the 
country  of  the  middle  Irawadi.  The  Burmese 
language  may  be  roughly  described  as  mono- 
syllabic, though  this  classification  can  only  be 
applied  to  it  with  considerable  modification.  The 


Talaing  people,  who  chiefly  inhabit  the  delta  of 
the  Irawadi,  may,  no  doubt,  be  traced  to  the 
same  original  seat  as  the  Burmese ; but  their 
ancestors  appear  to  have  left  ifc  at  a much  earlier 
period  than  the  forefathers  of  the  latter.  Their 
language,  which  now  differs  materially  from  that  of 
the  Burmese,  has  become  nearly  extinct,  and  there 
is,  perhaps,  a larger  Talaing-speaking  people  in 
Siam  than  in  Pegu.  The  total  population  of 
British  Burma,  by  the  census  of  this  year,  amounts 
to  3,704,253  souls.  In  order  to  show  the  great 
increase  in  population  which  has  taken  place,  it 
may  now  be  stated  that,  in  1855-6,  the  population 
amounted  to  1,252,555  souls.  Probably  the  number 
may  then  have  been  under-stated  from  defective 
returns  ; but  even  supposing  that  the  deficiency 
reached  to  so  much  as  a quarter  of  a million,  about 
one-fourth  of  the  whole,  the  fact  will  remain  that, 
in  a quarter  of  a century,  the  population  has  nearly 
trebled.  This,  no  doubt,  has  resulted  largely 
from  immigration  from  Upper  Burma,  but  the 
people  are  also  increasing  from  natural  causes,  con- 
sequent on  freedom  for  their  industry,  the  absence 
of  war,  and,  it  is  believed,  generally  improved 
sanitary  condition  from  better  food  and  clothing. 

The  amount  of  imperial  revenue — that  is  not 
including  what  is  collected  by  municipal  rates — 
raised  from  this  population  amounted,  in  1879-80, 
in  round  numbers  to  £2,100,000.  That  is  a far 
greater  proportional  amount  than  is  paid  by  any 
other  province  under  the  Government  of  India.  It 
may,  at  the  same  time,  be  noted  that  the  amount 
collected  in  1855-56  was,  in  round  numbers, 
£531,792.  While,  therefore,  in  twenty-five  years 
the  population  has  nearly  trebled,  the  revenue  has 
nearly  quadrupled.  This  great  increase,  I feel 
assured,  has  resulted  from  general  increase  of 
prosperity,  and  not  from  excessive  taxation.  I 
may  add  that  the  only  item  on  which  I would  wish 
to  see  a reduction  in  the  annual  revenue  is  on  that 
arising  from  the  consumption  of  opium.  The 
quantity  consumed  might  be  very  much  reduced 
by  Governmental  action  with  great  advantage  to 
the  community,  and  I learn  within  the  last  few  days 
that  measures  have  been  adopted  for  that  purpose. 

In  considering  the  question  of  progress  in  the 
prosperity  of  British  Burma,  nothing  is  more 
instructive  than  the  continued  regular  advance 
in  the  area  of  cultivated  land.  By  far  the 
most  important  agricultural  product  is  rice. 
It  m.ay  almost  be  considered  the  one  agri- 
cultural product  of  British  Burma,  so  much  does 
it  exceed  in  quantity  all  others.  This  results 
from  the  soil  and  climate  being  very  suitable  te 
that  cereal,  and  to  the  people  thoroughly  under- 
standing the  method  of  cultivation  required.  Under 
the  native  Government,  rice  was  not  allowed  to 
be  exported  by  sea,  from  the  notion  that  so  neces- 
sary an  article  of  food  should  be  kept  in  the  country, 
as  a reserve  in  case  of  famine.  Consequently,  not 
more  was  produced  than  was  required  for  local 
consumption.  After  the  country  became  British, 
and  sale  of  produce  was  unrestricted,  the  people 
at  once  extended  their  cultivation.  The  result  will 
be  seen  in  the  following  figures.  In  1855-56,  the 
total  area  of  cultivated  land  paying  revenue  to 
Government  was  1,075,374  acres.  In  1879-80,  the 
area  was  3,364.726  acres.  The  value  of  rice  ex- 
ported by  sea  was,  in  1855-6,  £1,482,475  ; and  in 
1879-80,  £5,274,311. 
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Land  in  Burma  is  owned  by  small  proprietors. 
The  right  of  property  in  the  soil  is  independent  of 
the  governing  power,  and  is  so  laid  down  in  the 
Buddhist  scriptures.  The  average  area  of  each 
estate  on  which  rice  is  raised,  is  not  more  than 
seven  to  eight  acres.  That  is  the  area  available 
for  cultivation.  Grazing  land  is  that  which  is  left 
wild  round  each  village,  and  is  common  to  the 
landowners  thereof.  All  owners  exercise  the  right 
of  sale,  lease,  gift,  and  mortgage,  though  sale 
outright  is  very  seldom  made.  There  appears  to 
be  an  objection  to  it  which  may  almost  be  called 
religious,  irrespective  of  the  rights  of  heirs,  which 
cannot  be  alienated,  and  when  land  is  sold  by  deed, 
it  is  generally  expressed  that  the  object  of  the 
purchaser  is  to  build  a pagoda  or  other  religious 
edifice  thereon.  This  is  supposed  to  justify  the 
sale.  Bice  land  is  occasionally  let  from  year  to 
year,  on  verbal  engagement,  the  tenant  agreeing 
to  pay  ten  per  cent,  of  the  produce. 

The  development  of  commerce  in  British  Burma 
has  kept  pace  with  the  increase  of  population  and 
cultivation.  The  export  of  rice  has  already  been 
stated  in  connection  with  the  extension  of  cultiva- 
tion. The  trade  pf  the  province  may  be  classed  as 
(1)  that  carried  on  by  sea  with  foreign  countries, 
and  with  British  India ; and  (2)  that  carried  bn  by 
river  navigation,  or  by  inland  caravan  traffic  with 
Independent  Burma,  China,  and  Siam. 

The  great  increase  in  the  sea-borne  trade  will  be 
seen  from  a comparison  of  figures  for  1879-80, 
with  those  for  1871-72.  For  both  years  all  imports 
and  exports  of  goods  on  account  of  the  Government 
have  been  excluded. 

1871-72. — Imporii  aud  Exports. 

Value  of  merchandise  £6,938,202 

Treasure  1,311,356 

Total 8,249,558 

1879-80. — Imports  and  Exports. 

Value  of  merchandise £12,348,373 

Treasme 3,206,939 

Total 15,555,312 

It  will  not  be  necessary  to  do  more  than  mention 
the  principal  articles.  The  two  of  most  import- 
ance to  the  United  Kingdom  are  the  cotton  and 
silk  piece  goods,  the  cotton  twist  and  yarn  of 
British  manufacture.  The  value  of  those  goods 
imported  in  the  year  1871-72,  amounted  to 
£1,385,011,  and  woollen  goods  to  £88,372.  In 
1879-80,  the  value  of  the  former  amounted 
to  £2,006,453 ; and  woollen  manufactures  to 
£225,915.  When  I say  these  were  of  British 
manufacture,  it  should  be  noted  that,  strictly 
speaking,  97  per  cent,  of  the  goods  were  shipped 
from  the  United  Kingdom.  Considering  the 
population  of  British  Burma  small  in  comparison 
with  that  of  most  provinces  in  British  India,  this 
is  a very  large  proportional  amount  of  annual 
consumption.  Of  the  quantity  of  such  goods 
which  is  supplied  to  people  in  the  interior,  in 
countries  beyond  the  British  frontier,  I will  speak 
when  I come  to  notice  the  inland  trade. 

The  exports  from  British  Burma  by  sea  consist 
principally  of  rice,  the  value  of  which  has  already 
been  stated  for  one  year.  The  next  article  in 
importance  is  teak  timber,  which  is  probably  the 
most  valuable  wood  known  for  ship-building  and 


industrial  purposes.  There  has  been  a consider- 
able falling  off  in  the  export  of  teak  timber 
within  the  last  five  years.  In  1875-76,  the  value- 
exported  amounted  to  £432,389,  and  in  1879-80, 
to  only  £273,967. 

Teak  timber  exported  is  grown  both  in  British 
territory  and  beyond  it.  The  teak  forests  in 
British  Burma  are  the  property  of  Government,, 
and  are  carefully  conserved.  No  care  appears  to- 
be  taken  of  those  in  Independent  Burma,  or  in 
Siam,  and  it  is  to  be  feared  that  the  destruction 
now  going  on  must  in  a few  years  render  it 
impossible  to  find  large-sized  timber  in  those 
countries,  in  such  positions  as  to  be  available  for 
the  market.  In  the  districts  of  British  Burma, 
which  were  annexed  in  1826,  similar  waste  was 
allowed.  It  was  only  in  1852,  when  experience 
had  shown  the  absolute  necessity  of  guarding 
against  indiscriminate  felling  of  trees,  that  the- 
Marquis  of  Dalhousie  issued  orders  for  ther 
formation  of  a forest  department  in  the  province. 
First  under  Dr.  McClelland,  and  afterwards 
under  the  present  Inspector- General  of  Forests 
in  India,  Dr.  Brandis,  successful  measures  were 
adopted,  for  the  conservancy  of  forests.  This  it 
was  which  led  to  the  formation  of  a Forest, 
Department  for  all  India,  which  it  is  now  acknovv"- 
lodged  has  been  of  vast  benefit  to  the  empire. 

The  growth  of  teak  trees  in  British  Burma  is 
secured  partly  by  planting  in  suitable  localities, 
and  by  guarding  against  destructive  agencies  all 
young  trees  whether  planted  or  of  natural  growth. 
The  principal  destructive  agencies  are : — Fire,  which 
in  the  dry  season,  unless  prevented,  frequently 
spreads  over  hundreds  of  square  miles,  and  kills' 
young  trees;  parasitical  plants;  and  the  method  of 
clearing  ground  for  cultivation  on  mountain  slopes 
carried  on  by  the  hill  tribes,  who  indiscriminately 
fell  trees  and  burn  them  in  one  mass.  The  latter 
enemy  to  forest  conservancy  is,  perhaps,  the  most 
difficult  to  deal  with,  as  there  is  great  danger  of 
exciting  the  ill  will  of  the  hill  tribes  by  interference- 
with  what  they  have  from  time  immemorial  con- 
sidered their  right.  Great  caution  therefore  is 
necessary,  and  has  been  observed  in  carrying  out 
measures  necessary  to  check  the  destruction  of 
trees  by  that  means.  Teak  trees  which  have 
arrived  at  maturity,  that  is  at  the  age  of  eighty  to 
ninety  years,  are  girdled  two  or  three  years  before 
they  are  intended  to  be  felled.  The  rise  of  the  sap 
being  thus  intercepted,  the  trees  die,  and  they  become 
thoroughly  seasoned  while  still  standing.  They  are 
then  capable  of  being  floated  down  the  streams 
and  rivers  without  delay  after  having  been  felled. 
During  the  last  five  years  there  has  been  a material 
decrease  in  the  yield  of  teak  timber  in  the-  forests 
of  British  Burma.  This  will  be  seen  from  the 
following  table  of  the  actual  quantity  brought 
down  during  each  year : — 

Tons. 

1875- 76  46,597 

1876- 77  46,431 

1877- 78  39,081 

1878- 79  22,763 

1879- 80  17,585 

It  must  not  be  supposed  that  the  diminution  in 
the  annual  supply  brought  to  market  indicates  a 
diminution  in  the  actual  number  of  mature,  or  full- 
sized  teak  trees  existing  in  the  forests.  The 
reduction  proceeds  from  various  causes,  and  it  may 
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be  confidently  pronounced  that  the  effect  of  the 
forest  conservancy  in  British  Burma  has  been  to 
render  available  for  public  use  a valuable  natural 
product,  while  guarding  against  wasteful  felling, 
which  would,  in  a course  of  years,  extinguish  the 
supply  for  future  generations.  Various  other 
timber  trees  are  cared  for  in  the  forests  of  Burma, 
which  is  not  necessary  to  enumerate.  Cinchona 
trees  have  been  planted,  but  the  result,  as  yet,  has 
not  been  favourable. 

As  regards  the  teak  timber  floated  down  the 
rivers  into  British  Burma  from  the  neighbouring 
countries,  it  will  suffice  to  observe  that  the  quantity 
is  about  four  times  that  derived  from  forests  in 
British  territory.  But,  as  already  stated,  as  no 
conservancy  is  exercised  in  those  countries,  the 
supply,  before  many  years,  will  probably  be  much 
reduced.  Other  articles  exported  from  Burma  are 
cutch  cotton  and  petroleum,  but  they  do  not  call 
for  any  particular  remark.  One  abundant  natural 
vegetable  substance,  however,  promises  to  become 
utilised,  and  to  add  to  the  products  exported  to 
other  countries.  I allude  to  the  manufacture  of 
paper  from  bamboo  fibre,  which  has  been  under- 
taken by  Mr.  Thomas  Eoutledge.  This  enterprise 
will  turn  to  good  account  a plant  which  grows 
rapidly  in  ^very  part  of  British  Burma  ; and  there 
are  many  tracts  where  plantations  of  it  may  be 
formed  for  the  object  in  view.  The  material  would 
be  exported  in  the  shape  of  fibrous  paper  stock. 

The  inland  trade  of  British  Burma  with  Inde- 
pendent Burma  and  the  Shan  States  is  only  yet  in 
its  infancy ; but  it  has  made  great  strides  within 
the  last  few  years.  The  progress  during  eleven 
years  has  been  gradual,  and  is  shown  by  the 
following  figures : — 

1869-70. 


Value  of  exports £1,283,588 

Value  of  imports 905,308 

Total 2,188,896 


1879-80. 

Value  of  exports £1,880,052 

Value  of  imports 1,983,354 


Total 3,863,406 

In  order  to  show  the  value  of  the  inland  trade  of 
British  Burma  in  articles  of  British  manufacture, 
and  its  progressive  increase  in  eleven  years,  the 
following  statement  of  the  value  of  exports  of 
textile  and  fibrous  fabrics  is  given  : — 

1869-70  1879-80 

Cotton  piece  goods  ....  £44,549  . . £191,821 

Silk  piece  goods  9,025  ..  168,936 

Woollen  piece  goods  ..  7,941  ..  43,524 

Cotton  twist  and  yarn. . 49,281  . . 157,924 

Total  110,796  ..  562,205 

The  g^eat  bulk  of  the  trade  with  Independent 
Burma  is  carried  on  by  the  Eiver  Irawadi.  It  is 
worthy  of  notice  that,  notwithstanding  the  un- 
satisfactory state  of  the  relations  of  the  British 
Government  with  the  Court  of  Mandalay,  trade 
between  the  two  countries  has  not  materially 
suffered.  ^ The  great  object  of  establishing  and 
maintaining  a direct  trade  with  Yunnan  has  not 
been  accomplished.  The  main  obstacle  to  success 
may  be  attributed  to  the  Chinese  merchants  settled 
in  Burma,  and  to  the  Chinese  local  authorities  on 
the  border.  The  opposition  of  the  former  arises 


from  jealousy  of  foreigners,  and  what  every  other 
people  similarly  circumstanced  shows,  dread  of 
losing  a profitable  trade.  On  the  whole  the 
Burmese  Government  lias  been  faithful  to  its 
treaty  engagements  with  the  Governor- General 
of  India,  and  with  prudence  and  avoidance  of 
aggressive  conduct,  which  is  certainly  not  likely  to 
arise  from  the  Burmese  Government,  there  is  no 
reason  for  doubting  that  the  interests  of  both 
countries,  as  regards  friendship  and  commerce,  will 
be  maintained. 

Means  for  ready  locomotion  and  conveyance  of 
produce  are,  of  course,  directly  connected  with 
trade  and  all  material  progress.  When  the  province 
was  first  occupied  by  the  British  Government,  there 
was  an  entire  absence  of  means  for  internal  com- 
munication, except  by  the  rivers.  In  Ark  an  and 
Tenasserim  the  great  annual  rainfall  constituted 
a serious  obstacle  to  the  construction  and  mainte- 
nance of  roads,  the  outlay  necessary  to  resist  the 
abrading  force  being  great,  and  the  prospect  of  re- 
turn or  benefit  in  a sparsely-populated  country, 
remote.  In  Pegu,  the  Irawadi  has  always  been  a 
great  highway,  and  in  the  delta  which  extends 
over  ten  thousand  square  miles,  hundreds  of  inter- 
secting navigable  creeks  form  an  excellent  medium 
for  movement  by  vessels  of  all  sizes,  from  the  tiny 
canoe  to  barges  of  a hundred  or  more  tons  burden. 
But  made  roads  for  wheeled  vehicles  were  un- 
known. Main  lines  of  metalled  road  have,  under 
the  British  Government,  been  constructed,  but  only 
to  a small  extent.  The  total  length  of  these  does 
not  exceed  five  hundred  miles.  The  building  of 
village  and  distinct  roads  to  connect  with  main 
lines  will  yet  occupy  many  years.  A railway  has 
been  built  from  Eangoon  to  Prome,  a distance  of 
163  miles.  The  success  of  the  line  after  four  years 
has  been  greater  than  could  have  been  anticipated, 
considering  the  bulky  nature  of  the  products  to  be 
carried,  and  the  nearness  of  the  river  to  the  line. 
The  net  earnings  by  the  last  account  were  4 per 
cent,  on  the  outlay.  The  chief  source  of  profit 
appears  to  be  by  passenger  traffic. 

The  navigation  of  the  Irawadi  by  the  steamers  of 
the  Irawadi  Flotilla  Company  continues  uninter- 
rupted, notwithstanding  occasional  reports  of  un- 
friendly relations  with  Independent  Burma.  In 
1879-80  there  were  made  129  trips  up,  and  121 
down,  between  Eangoon  and  Mandalay.  No  trip  to 
Bamau  appears  to  have  been  made.  A canal  to 
connect  the  Pegu  river  with  the  Sittang  river 
completes  the  water  highway  between  Eangoon 
and  Toungoo,  and  is  a great  advantage  to  trade. 
A railway  between  the  same  towns  has  also  been 
sanctioned  by  Government,  and  will  be  commenced 
at  once.  The  coast  of  British  Burma,  and  the 
several  ports  are  well-provided  with  lighthouses. 
There  are  seven,  and  one  light  vessel. 

Among  remunerative  public  works,  the  embank- 
ment of  the  Irawadi  takes  a prominent  place.  An 
exhaustive  report  thereon  has  been  made  by  Mr. 
Eobert  Gordon,  C.E.,  under  whose  direction  the 
works  now  are.  The  object  of  the  embankment 
was  to  protect  cultivated  and  cultivable  land  from 
inundation.  This  has  to  a considerable  extent 
been  effected.  But  as  is  to  be  expected  in  dealing 
with  a great  river,  having  a rise  of  about  forty 
feet  when  in  flood,  and  an  extreme  discharge  in 
the  rainy  season,  thirty  miles  above  the  head  of 
the  delta,  of  two  millions  of  cubic  feet  per  second, 
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many  complications  have  arisen,  and  the  question 
of  further  embankment  is  still  under  considera- 
tion. In  the  lower  part  of  the  delta  there  are  some 
thousands  of  square  miles  which  can  be  made 
culturable  by  an  embankment,  and  where  the 
difficulty  from  the  destructive  force  of  current  is 
much  reduced.  Mr.  Gordon  has,  with  reference 
to  the  periodical  rise  of  the  Irawadi,  the  rainfall 
in  the  eastern  Himalaya,  and  the  discharge  of 
water  by  the  rivers  entering  the  Brahmapootra 
from  the  north,  in  Assam  below  Sadiza,  concluded 
that  the  Irawadi  is  the  continuation  of  the  Sanpo 
of  Thibet.  This  is  one  of  the  few  great  questions 
in  the  geography  of  Asia  which  has  still  to  be 
solved,  and  which  has  been  a subject  of  contro- 
versy since  the  time  of  d’ Anville. 

A paper  proposing  to  treat  of  British  Burma, 
however  cursorily,  would  be  incomplete  without 
some  notice  of  the  state  of  education.  Elementary 
knowledge  of  reading  and  writing  is  more 
generally  diffused  among  the  people  of  Burma 
than  is  the  case  in  India,  and  even  in  some 
countries  of  Europe.  This  has  resulted  from  the 
fundamental  principles  of  Buddhism.  For  the 
Buddhists  having  originally  protested  against 
Brahman  exclusiveness  in  matters  of  religion,  and 
as  reo:ards  the  acquisition  of  knowledge  by  those 
outside  their  own  body  ; and  having  contended  for 
the  right  of  all  to  rise  by  personal  merit  to 
ecclesiastical  and  secular  eminence,  and  to  inherit 
a higher  reward  by  transmigration,  the  doctrine 
led  to  a general  diffusion  of  instruction  among 
the  masses  of  the  people.  Hence  in  Burma  all 
male  children  are  taught  letters ; the  national 
schools  are  the  Buddhist  monasteries,  and  the 
schoolmasters  or  the  directors  of  the  studies 
are  the  rahans  or  monks.  There  are  also  in  some 
towns  lay  schools,  in  which  both  boys  and  girls  are 
taught.  The  rules  of  Buddhist  monks  prevent 
them  from  teaching  girls  ; but  female  education  is, 
among  the  higher  classes,  carried  on  in  families, 
as  well  as  in  lay  schools.  The  great  importance  of 
attention  being  directed  to  the  indigenous  schools 
of  British  Burma  will  be  seen  from  the  number  of 
scholars  in  the  monasteries  and  lay  schools,  the 
heads  of  which  have  agreed  to  receive  Government 
inspection.  The  number  is  70,858  boys,  and  3,330 
girls. 

Ill  these  indigenous  schools  the  medium  of  in- 
struction of  course  is  the  vernacular  language  of 
the  country.  In  the  majority  of  instances  the 
instruction  does  not  extend  beyond  mere  reading, 
writing,  and  arithmetic.  In  the  monasteries  there 
is  generally  very  little  of  the  latter,  as  it  is  not 
regarded  as  a part  of  religious  knowledge,  and  is, 
therefore,  a hindrance  rather  than  a help  to  the 
progress  of  those  who  enter  the  path.  The  rahans 
have,  however,  had  the  good  sense  to  allow  this 
branch  of  secular  knowledge  to  be  taught  in  their 
monasteries.  In  the  monasteries  those  boys  who 
it  is  intended  by  their  parents  should  become  monks 
remain  for  years,  while  the  great  majority  leave 
early.  The  object  of  the  Government  in  connection 
with  the  monastic  schools  has  been  to  avoid  all 
interference  with  the  religious  teaching,  and  to 
induce  the  head  monk  of  each  monastery  to  admit 
in8[>ectors,  in  order  that  the  secular  studies  should 
be  more  systematically  pursued,  and  the  course  be 
more  advanced  than  hitherto.  For  this  purpose 
elementary  books  on  arithmetic,  geography,  and 


other  subjects  have  been  supplied,  and  are  used. 
The  monastic  schools  are  far  more  numerous  than, 
the  lay,  there  being  in  1879-80,  2,693  of  the  former 
to  355  of  the  latter.  But  more  difficulty  has  been 
formed  in  bringing  the  former  into  connection  with 
the  Government,  and  it  is  only  in  the  latest  report 
that  it  is  stated — 

“The  monastic  schools  have  made  a remarkable 
advance,  especially  in  the  most  important  districts. 
Annual  examinations  of  the  monastic  and  lay  schools 
are  held,  and  prizes  awarded.  The  girls  in  the  lay 
schools  are  distinguished  for  their  zeal  and  aptitude.” 

The  Chief-Commissioner,  in  his  resolution  on  the 
results  of  the  year,  observes  : — 

‘ ‘ After  some  years  of  only  partial  success,  the  Edu- 
cation Department  has,  mainly  through  the  instru- 
mentality of  Burmese  inspectors,  got  the  teachers  of 
monastic  schools  to  accept  with  gladness,  wliich  now 
seems  to  be  heartfelt,  the  visits,  the  inspection,  and  the 
guidance  of  our  educational  officers.” 

When  it  is  remembered  that  the  object  in  view 
necessitated  action  by  Europeans,  through  native 
agency,  in  the  denominational  schools  of  an  Asiatic 
people,  and  made  it  imperative  to  convince  the 
heads  of  those  schools  of  the  entire  absence  of  any 
wish  or  intention  to  interfere  with,  or  counteract 
the  religious  instruction  going  on  under  the  same 
roof  to  the  same  pupils,  it  will  be  felt  that  success 
could  only  have  been  attained  by  a rare  union  of 
tact,  discretion,  and  earnest  perseverance  on  the 
part  of  those  to  whom  the  work  was  entrusted. 
For  the  result,  the  Education  Department  of 
British  Burma,  under  the  direction  of  Mr.  Hordern, 
may  well  be  proud. 

Of  other  educational  work,  it  will  only  be 
necessary  briefly  to  observe  that  numerous  schools 
have  been  established  in  British  Burma  by  Ameri- 
can, French,  and  English  missionaries.  The 
American  Baptist  missionaries  were  the  earliest  in 
the  field,  and  have  achieved  great  results  among 
the  Karen  people.  The  missionary  societies  have 
primary  vernacular  schools,  and  also  secondary 
schools,  in  which  the  English  language  is  taught. 
All  these  receive  aid  from  Government,  on  account 
of  the  secular  instruction  given.  The  Govern- 
ment have  also  second-class  schools  in  each 
district,  while  in  Rangoon  there  is  a High  school, 
which  has  lately  been  affiliated  to  the  Calcutta 
University.  Each  year  pupils  pass  the  University 
entrance  examination,  and  some  are  now  reading 
for  the  First  Arts  examination.  Considering  that 
the  most  populous  part  of  Burma,  which  furnishes 
the  great  majoirity  of  students,  has  been  a British 
possession  for  less  than  thirty  years,  it  may  be 
jironounced  that  the  advance  made  in  sound  educa- 
tion has  been  satisfactory,  and  is  evidence  of  the 
capacity  of  the  people,  and  their  desire  for  im- 
provement. 

I have  endeavoured,  in  the  time  allotted  to  me^ 
to  place  before  you  the  several  points  in  the  present 
condition  of  a people  differing  in  race,  in  language, 
and  ill  religion,  from  the  people  of  India ; and  I 
trust  that  the  result  will  appear  favourable  to 
their  moral  and  material  progress.  It  is  evident 
that  the  country  and  the  people  have  before  them 
a great  future. 

DISCUSSION. 

Sir  Henry  Norman,  K.C.B.,  said  he  had  twice  visited 
British  Burma,  and  on  each  occasion  had  experienced  the 
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greatest  possible  interest  in  doing  so.  The  first  occasion 
was  more  than  20  years  ago.  To  speak  of  Burma, 
w’-as  to  speak  of  Sir  Arthur  Phayre,  for  the  two  seemed 
to  be  inseparably  connected.  Sir  Arthur  Phayre  was 
almost  the  first  British  representative  in  Burma.  He 
started  the  province,  and  after  many  years  of  good 
government,  left  it  in  a fair  way  of  that  progress 
which  had  hitherto  continued.  Certainly,  no  pro- 
vince in  India  that  he  knew  of  had  made  such 
wonderful  progress  in  the  last  25  years,  and  it  seemed 
as  if  that  progress  would  still  go  on  at  the  same  rate. 
How  much  of  that  was  due  to  Sir  Arthur  Phayre 
some  of  those  present  knew.  It  would  be  very  interest- 
ing if  some  of  the  gentlemen  who  had  spent  many 
years  in  Burma,  whom  he  saw  present,  would  add 
to  the  information  which  had  been  given.  Up  to 
a recent  date  almost  the  only  mode  of  travelling 
in  Burma  was  by  water,  and  that  was  accomplished 
with  great  comfort,  and  he  hoped  with  profit  to 
the  steamboat  company ; but,  within  the  last  few 
years,  railways  had  been  started.  At  first  there  was  a 
good  deal  of  opposition  to  the  project,  and  fears  as  to 
its  result,  but  these  doubts  seem  to  have  been  quite 
dispelled  by  the  experience  already  gained.  He  hoped 
the  railway  systems  now  projected  in  British  Burma 
would  be  carried  out,  and  he  was  quite  sure  they 
would  be  not  only  profitable  to  the  State,  but  would 
conduce  to  the  prosperity  and  progress  of  the  country. 

Mr.  E.  G.  Man  desired  to  thank  Sir  Arthur  Phayre 
for  his  excellent  paper,  which  was  really  exhaustive. 
He,  as  an  old  Anglo-Burman,  recognised  several  gentle- 
men who  had  passed  many  years  in  the  country,  but  if 
he  might  speak  for  them  as  well  as  himself,  he  should 
say  that  every  subject  had  been  touched  upon  in  so 
masterly  a manner  by  one  who  Imew  Burma  so  much 
better  than  most  of  them,  that  it  would  be  superfluous 
to  add  anything.  He  would  only  make  one  remark  on 
one  part  of  the  paper,  and  that  was  with  regard  to  the 
statement  that  there  was  no  communication  at  pre- 
sent, or  were  none  last  year,  between  Mandalay  and 
Bhamoo.  He  believed  steamers  had  been  running 
betw^een  those  places  up  to  the  present  time.  He  had 
also  something  to  do  with  the  timber  business  there, 
and  could  endorse  every  statement  made  with  regard  to 
the  destruction  which  had  taken  place  amongst  the  teak 
forests.  Every  year  the  size  of  teak  timber  was  so 
decreasing  that  they  had  to  go  farther  and  farther  inland 
for  it ; and  even  in  the  independent  province  of  Upper 
Burma,  tlic  teak  forests  had  been  so  worked  out  that,  at 
the  present  moment,  there  was  very  little  about,  and  in  a 
tow  years  there  would  not  be  a tree  of  any  fair  size  to 
be  got  at.  Of  course,  water  carriage  was  of  great  im- 
jiortance  in  this  respect,  to  enable  them  to  get  the 
timber  down  Eangoon,  so  that  the  merchants  could  sell  it 
with  any  chance  of  realising  a profit.  With  regard  to 
the  question  of  education,  also,  be  could  fully  endorse 
Sir  Artliur  Phayre’s  statement  respecting  the  experi- 
ments made  by 'Mr.  Horden  and  the  Educational  De- 
p.'irtment.  There  was  no  doubt  that  Burma  was  one 
•>f  the  best  educated  countries  in  the  East.  The 
people  seemed  anxious  to  learn;  the  monks  taught 
them  uncommonly  well.  He  had  not  the  slightest 
hmbt  there  was  a great  future  before  British  Burma. 

Mr.  Wm.  Botly  desired  to  make  a remark  or  two  on 
‘ho  influence  of  forestry  on  the  climate  and  agricultural 
iukircsts  of  the  country.  Only  that  day  he  was  reading, 
- ;i  tlie  Boyal  Agricultural  Society’s  Journal^  just  pub- 
li.'hed,  a statement  that  the  idea  of  an  international 
c .cliange  of  reports  on  com  and  forestry  was  first  started 
in  1872,  when,  in  Pesth,  resolutions  were  passed  in 
f.'ivour  of  agricultural  meteorology  receiving  attention. 
1 hat  was  brought  before  the  Meteorological  Congress 
at  Rome,  in  1879 ; and  a Congress  was  held  in  September 
last  year  in  Vienna,  which  was  attended  by  22  members, 
rc'presenting  meteorology  and  agriculture  of  Europe 
in  about  equal  proportions.  Austria  sent  8 representa- 


tives, France  3,  Germany  6,  Hungary  2,  Belgium, 
Denmark,  Italy,  and  Switzerland  1 each.  Russia  and 
Great  Britain  were  not  represented,  unfortunately ; but 
in  our  own  case,  the  Meteorological  Society  had 
taken  the  programme  of  subjects  to  be  discussed 
into  careful  consideration,  and  had  drawn  up  and 
forwarded  a series  of  replies  to  the  various  questions 
therein  contained.  For  further  information  as  to 
the  result  of  the  Conference,  he  must  refer  gentlemen 
to  the  Journal  of  the  Royal  Agricultural  Society,  as  it  was 
too  long  to  repeat.  It  showed  the  great  interest  taken 
throughout  Europe  in  this  question,  and  there  could  be 
no  doubt  that  it  was  of  equal  importance  in  India  and 
Burma.  He  was  glad  that  it  had  received  attention  in 
the  paper,  and  hoped  the  Government  would  do  aU  it 
possibly  could  to  preserve  the  forests. 

Mr.  Pfoundes  asked  if  Sir  Arthur  Phayre  thought 
Burma  would  be  a likely  field  for  research  with  regard 
to  ancient  literature.  Perhaps,  at  some  future  time,  he 
might  give  them  further  information  about  the 
indigenous  Literature  of  the  country.  Something  had 
been  said  about  education,  but  he  did  not  notice  anything 
with  regard  to  old  literature.  He  should  like  to  know 
whether  it  was  much  affected  by  the  ancient  Chinese, 
or  by  the  more  modern  Chinese  under  the  Buddhist ; or 
if  there  were  any  traces  of  old  Arabic  literature.  He 
believed  also  there  was  a wide  field  in  Burma  for 
anthropological  investigation. 

Mr.  Thomas  Routledge  said  he  was  very  glad  to  have 
an  opportunity  of  adding  a few  remarks  to  the  very 
interesting  and  instructive  paper,  especially  as  being 
greatly  desirous  of  utilising  some  of  the  present  waste 
products  of  Burma.  For  nearly  thirty  years  he  had 
devoted  his  attention  to  the  utilisation  of  raw  fibres  for 
paper-making,  and  during  the  last  six  or  seven  years 
had  devoted  himself  especially  to  the  bamboo  omni- 
present in  Burma  as  a valuable  paper-making  material. 
There  were  numerous  other  fibrous  plants  indi- 
genous to  that  country,  which  might  be  cultivated  with 
advantage,  but  the  bamboo  received  his  special  attention, 
because  it  grew  in  almost  inexhaustible  abundance,  in 
many  districts  occupying  many  hundreds  of  square 
miles,  to  the  exclusion  of  all  other  vegetation,  and  the 
facility  of  its  treatment  was  unexampled.  AU  the 
other  fibres,  such  as  the  aloe,  the  penguin,  the 
plantain  {musa  textilis),  &c.,  required  a large  amount 
of  manipulation,  and,  hitherto,  no  suitable  machinery 
had  been  devised  for  the  purpose.  This  created  a 
difficulty  in  utilising  them,  because  the  country  being 
sparsely  populated,  the  labour  requisite  for  treating 
these  fibres,  which  were  chiefly  suitable  for  textiles, 
could  not  be  obtained.  A paper-maker  was  com- 
pelled, from  the  exigencies  of  his  trade,  to  be  content 
with  the  refuse  of  these  fibres,  and  he  feared  that 
the  expense  of  producing  them  as  textiles  would,  for 
some  years  to  come,  be  prohibitive.  The  bamboo,  on 
the  contrary,  threw  up  long  shoots  every  year,  almost 
perennially— for  60  or  70  years  at  least  when  once 
established.  All  you  had  to  do  was  to  cut  them  down, 
pass  them  into  one  of  those  streams  with  which  the 
country  abounded,  float  them  down  to  the  port,  crush 
them,  and  convert  them  into  rough  “stock”  (a  sample  of 
which  he  produced),  and  there  was  the  material  that 
paper-makers  were  so  much  in  want  of.  These  bamboos 
cost  nothing  but  the  collection,  and  though  the  popu- 
lation was  sparse,  he  believed  the  difficulty  could  be  got 
over.  Of  course  the  population  could  not  live  in  the 
impenetrable  jungle,  but  as  it  became  cleared,  the 
population  would  follow,  provided  there  were  occupa- 
tion for  them.  In  a small  pamphlet,  published  some 
time  ago,  he  drew  a parallel  between  the  bamboo  and 
asparagus,  the  main  difference  being  that  you  could  only 
cut  asparagus  for  five  or  six  weeks,  while  the  bamboo 
season  lasted  several  months.  He  believed  it  would 
ultimately  form  a good  textile  material.  The  Burmese 
made  rope  of  it ; the  houses  they  lived  in,  the  masts 
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and  spars  of  their  vessels,  and  nearly  everything  else  was 
formed  of  bamboo.  An  important  Blue-book  had  lately 
been  issued  by  the  Government  of  India,  written  by  Mr. 
Liotard,  of  the  Agricultural  Department,  giving  a 
history  of  the  materials  suitable  for  paper -making  in 
India.  As  he  had  said,  Burma  was  exceedingly  rich  in 
other  fibres,  as  hemp,  flax,  jute,  and  the  hibiscus  tribe  ; 
but  all  these,  like  the  aloe,  required  to  be  cultivated,  to 
be  cut  and  dried,  then  steeped,  or  retted,  and  then  hand 
manipulation  was  needfid  to  prepare  them  for  the 
market ; whereas  the  bamboo  required  nothing  at  aU. 
The  process  the  bamboo  imder went  was  simply  to  crush 
the  raw  stem  and  boil  it,  and  reduce  it  to  a tow-like 
condition,  when  it  could  be  compressed  like  jute  or 
cotton,  and  it  woidd  then  come  into  the  ordinary  freight- 
age of  those  articles — about  45  cubic  feet  to  the  ton. 
This  was  done  by  a process  he  had  patented  in  India. 
The  bamboo,  when  dried  and  in  its  natural  con- 
dition was  very  hard  and  intractable,  and,  with  any 
system  of  simple  crushing,  could  not  be  brought  into  a 
suitable  bulk  for  freightage,  which,  after  all,  was  a most 
important  point,  as  affecting  the  cost  of  any  raw 
material.  A ton  of  produce,  whatever  it  might  be, 
should  not  occupy  more  than  about  40  cubic  feet  as  dead 
weight,  but  the  bamboo,  crushed  to  the  utmost  possible 
extent,  would  occupy  96  cubic  feet,  and  if  merely 
crushed  in  the  ordinary  way,  even  under  a pressure  of 
two  or  three  tons  to  the  square  inch,  would  occupy  125 
cubic  feet,  and,  therefore,  it  could  not  come  ^ to  this 
country-  as  a raw  material  without  some  previous 
treatment.  Treated  as  he  proposed,  its  cost  here 
would  be  about  the  same  as  the  very  cheapest 
material  in  the  market.  He  was  glad  to  say  that 
he  had  received  the  very  warmest  support  from  the 
Indian  Government,  and  he  was  pleased  to  have  this 
public  opportunity  of  expressing  his  acknowledgements 
to  the  Chief  Commissioner  Mr.  Bernard,  Dr.  Brandis 
the  Inspector -General  of  Forests,  and  Mr.  Ribbentrop 
and  Major  Seaton,  the  Forest  Conservators,  with  whom  he 
had  been  in  communication.  There  were  at  first  some 
cavillers,  but  on  the  whole  they  were  now  coming  round 
to  his  views.  He  had  now  a special  concession  from 
the  Indian  Government  in  Burma,  having  chosen 
that  province  on  account  of  its  very  favourable 
climatic  conditions,  particularly  the  large  amount  of 
rainfall  on  the  coast,  which  was  as  much  as  160  to  200 
inches  per  annum.  In  some  parts  there,  rain  or  showers 
fell  nine  months  out  of  the  twelve,  which  was  very 
favourable  to  the  rapid  growth  of  the  bamboo. 
Towards  the  north  there  was  not  so  much  rain. 
The  soil  was  a rich  loam,  and  in  Arrakan  there 
was  an  abundance  of  streams,  which  enabled  you 
to  float  the  stuff  down  to  the  port.  (He  produced 
samples  of  crushed  bamboo,  “ paper  stock,”  “half- 
*tufi,”  and  also  paper  made  entirely  of  bamboo.) 
Sir  Arthur  Phayre  had  referred  to  the  enormous 
increase  in  the  shipments  of  rice  from  Brnma,  and  he 
might  mention  that  the  first  shipment  of  3,000  tons 
was  made  by  his  friend  Mr.  Begbie,  in  1855.  In  1856, 
the  shipments  were  50,000  tons  ; and  by  1860,  80,000 
tons ; while,  last  year,  they  exceeded  800,000  tons. 
He  had  tried  rice  straw  for  paper,  but  it  was  too  costly, 
and  not  good  enough.  For  the  cultivation  of  rice 
in  Aorakan  they  had  been  compelled  to  introduce  labour 
from  Chittagong,  but  where  things  would  grow  to  give 
a profit,  labour  would  follow.  In  the  southernmost 
parts  of  the  province,  he  was  informed  there  was  an 
abundance  of  Chinese  labour,  and  he  had  no  doubt 
that  if  sufficient  inducement  were  offered  to  those 
industrious  people  they  would  make  their  way  into  other 
districts.  Jute  again  showed  the  same  wonderful  de- 
velopment as  rice.  In  1861,  the  imports  did  not 
exceed  27,000  tons,  but  last  year  they  exceeded 
400,000  tons.  Esparto  had  developed  just  in  the 
same  way.  In  November,  1856,  a paper  was  read  in 
that  room  by  Dr.  Hoyle,  and  the  Society’s  Journal^  con- 
taining the  paper,  was  printed  on  esparto  paper,  which 


he  (Mr.  Routledge)  had  then  first  introduced.  In 
fact,  in  1860,  he  was  the  only  paper -maker  using  it, 
whereas  now  200,000  tons  a year  were  used.  It  was 
now  getting  very  scarce  and  dear ; it  had  been  almost 
exhausted  in  Spain  ; the  same  thing  was  occurring  in 
Algeria  ; and  he  feared  the  result  of  the  French  inter- 
ference in  Tunis  and  Tripoli  would  be  to  put  a pro- 
tective duty  upon  it  from  there.  Everything,  there- 
fore, pointed  to  the  desirability  of  developing  the 
resources  of  India  and  Burma,  so  that  we  might  be 
independent  of  foreign  nations. 

Mr.  F.  Barlow  said  he  had  just  returned  from  Biirma, 
but  his  tour  only  consisted  of  a three  months’  hurried 
journey  through  the  country,  so  that  he  was  not  com- 
petent to  say  much  on  the  subject.  He  was  most 
heartily  received  by  Mr.  Bernard  and  all  the  officials, 
and  it  so  happened  that  he  was  included  in  the  census 
in  some  out  of  the  way  village  near  the  frontier,  from 
which  in  fact  many  of  the  inhabitants  had  gone  over  the 
frontier,  fearing  something  was  going  to  happen  to  them 
from  the  census  papers  being  sent  round.  No  one  had 
alluded  to  the  Bmrmese  themselves  ; but  they  were  the 
most  charming  and  interesting  people  he  ever  saw, 
except  the  Japanese,  whom  in  some  respects  they 
much  resembled.  The  women  were  exceedingly 
pretty,  and  dressed  in  the  most  graceful  and  becom- 
ing way.  The  men  were  always  cheery  and  nice, 
and  you  became  friendly  with  them  at  once ; very 
different  from  the  natives  of  India.  Whether  Mr. 
Routledge  would  get  over  the  labour  difficulty  he  did 
not  know,  but  he  never  saw  a Burmese  man  work  at  aU ; 
he  made  the  women  cut  wood  and  draw  water,  and  em- 
ployed Malagasy  labour  to  gather  his  produce  and  till 
the  ground.  The  inhabitants  of  the  hiUs  were  of  a 
more  barbarous  type;  their  cultivation  consisted  in  burn- 
ing down  great  tracts  of  forest ; and  at  present  the 
Government  was  trying  to  confine  them  to  given  dis- 
tricts, so  as  to  preserve  the  teak.  In  one  district  when 
he  was  there,  they  came  and  asked  leave  to  burn  the 
forest,  and  were  told  they  might  do  so  if  they  would 
plant  young  teak  trees  and  keep  them  weeded  ; but  this 
concession  they  declined,  knowing  that  when  once  the 
teak  was  planted,  it  would  be  strictly  preserved. 
He  might,  perhaps,  say  a word  or  two  on  the  question 
of  opiiim.  He  travelled  with  the  Chief  Commissioner 
over  a great  part  of  Burma,  and  at  every  village  he 
turned  into  the  opium  shops  to  see  what  effect  opium 
smoking  had  on  those  who  indulged  in  it.  Those  who 
came  out  were  certainly  horrible  looking  specimens,  but 
when  you  asked  one  who,  from  an  extraordinary  look 
about  the  eyes,  was  evidently  a confirmed  opimn  smoker, 
how  long  he  had  taken  to  it,  the  answer  always  was, 
just  two  months  ago,  whereas  he  had  probably  been 
indulging  in  it  for  something  like  twenty  years.  It 
was  a question,  he  thoiight,  whether  a total  prohibition 
of  opium  in  a malarious  country  would  be  wise.  It  was 
probably  a useful  drug  in  its  way,  and  with  it,  as  with 
most  other  things,  moderation  would  do  no  harm  ; it  was 
the  excess  which  did  the  mischief.  In  Burma  he 
doubted  whether  it  was  excessively  indulged  in  to  any 
great  extent ; but  he  had  only  gathered  his  information 
second  hand. 

Mr.  Christian  Mast  hoped  he  might  be  permitted,  as 
a native  of  a foreign  county,  but  as  an  Englishman 
by  naturalisation,  to  express  the  great  pleasure  he  had 
felt  in  hearing  about  a foreign  country  like  Burma, 
and  the  way  in  which  this  province  seemed  to  be  ad- 
ministered. He  had  often  listened  to  papers  read  in  that 
room,  but  rarely  with  such  pleasure  to  an  exposition  of 
the  mode  of  action  in  a British  province  as  he  had 
that  evening.  Very  often  they  had  heard  about 
spreading  civilisation  in  a manner  which,  if  analysed, 
was  anything  but  civilisation;  but,  to-night,  they 
had  heard  that  the  real  means  of  civilisation,  namely, 
education,  commerce,  and  trade,  seemed  to  be  em- 
ployed in  Burma,  and  the  rulers  seemed  also  to 
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enter  into  the  spirit  of  the  people,  and  not  to  run 
counter  to  their  inclinations.  He  was  much  struck 
with  the  skill  with  which  the  governor  seemed  to  have 
found  out  what  the  people  Uked,  and  to  have  escaped 
running  counter  to  their  religious  feelings,  so  that  for 
once  the  English  race  went  hand  in  hand,  he  would 
not  say  with  a semi -civilised  race,  because  the  Budd- 
hists were  highly  civilised,  and  their  civilisation  was 
older  than  the  English,  but  with  an  old  race,  and  he 
hoped  it  would  always  be  so. 

Sir  Arthur  Phayre,  in  reply,  said  he  was  glad  to  hear 
it  stated  that  steamers  had  gone  up  from  Mandalay  to 
Bamau  last  year  as  usual,  as  it  showed  the  trade  with 
the  frontier  of  China  was  likely  still  to  go  on,  without 
any  further  interruption.  The  time  he  alluded  to  was 
1879-80,  when,  according  to  his  information,  there  had 
been  no  steamers.  He  had  been  asked,  with  regard  to 
the  literature  of  the  Burmese,  whence  it  was  derived, 
and  whether  it  had  been  influenced  by  the  Chinese. 
As  far  as  he  knew,  the  ancient  Burmese  literature  had 
not  been  influenced  by  China  ; but  he  spoke  with  great 
diffidence.  He  believed  the  Burmese  were  taught 
letters  by  Buddhist  missionaries  from  India— probably 
from  G-angetic  India — but  the  present  literature  of  the 
country  might  be  said  to  be  derived  almost  entirely  from 
the  Pali  literature  of  Ceylon.  From  that,  a vernacular 
literature  had  arisen  ; much  as,  they  might  suppose,  the 
literature  of  England  arose  or  had  followed,  from  the 
Latin  used  in  the  Middle  A ges.  He  had  lately  heard  that 
remarkable  discoveries  had  been  made  as  to  the  extent 
of  the  Pah  literature.  While  he  was  in  the  country, 
no  researches  were  made  on  the  subject ; but,  within 
the  last  two  years,  a German  gentleman  had  been 
appointed  Professor  of  Pali  in  the  High  School  of 
Bangoon,  and  he  had  made  some  very  remarkable  dis- 
coveries as  to  Pali  works  existing  in  the  country,  and 
also  as  to  translations  into  Pali  from  the  Sanscrit,  and 
again  from  that  into  the  vernacular. 

The  Chairman  said  that,  so  far  as  his  information 
extended,  and  certainly  what  Sir  Arthur  Phayre  had 
adduced  confirmed  the  impression,  whatever  discus- 
sions there  might  have  been  at  the  time,  or  difference 
of  opinion  as  to  Lord  Dalhousie’s  proceeding  in 
annexing  the  territory  of  Burma,  the  inhabitants 
had  been  only  gainers  by  the  process.  Not  only  had 
their  numbers  more  than  doubled,  but  the  commerce 
had  quadrupled  ; in  fact,  there  appeared  to  be  all  the 
evidence  of  improved  government,  aud  of  the  perfect 
freedom  of  development  necessary  to  the  welfare  of  the 
people.  Certainly,  if  they  had  any  doubts  as  to  the  mode 
of  proceeding  in  different  regions,  it  was  a great  satis- 
faction at  least  to  know  that  there  could  be  no  question 
as  to  the  results  on  the  welfare  and  happiness  of  the 
people  that  came  under  our  rule.  Mr.  Routledge  had 
given  some  very  interesting  facts  with  reference  to 
paper-making  which  had  especially  interested  him,  the 
‘ ‘ bamboo  ’ ’ being  a very  old  friend  of  his.  He  had  spent 
great  many  years  in  two  countries  where  there  was  this 
singular  state  of  things.  In  China,  where  rags 
abounded,  they  never  used  a bit  of  rag  in  paper,  but  it 
was  entirely  made  of  bamboo.  In  Japan,  where  also 
they  had  abundance  of  rags — in  fact,  they  were  a perfect 
drug  in  the  market — they  neither  used  them  nor  bamboo, 
of  which  they  had  plenty  also,  but  the  bark  of  the  mul- 
berry tree,  with  some  twigs  of  other  shrubs.  The  bamboo 
paper,  which  was  well-known  to  artists  many  years 
ago,  being  specially  favourable  to  fine  proof  impressions 
from  copper-plate,  was  called  India  paper,  because  it 
was  brought  home  in  India  ships ; but  it  was  really 
China  paper,  and  there  it  existed  to  this  day.  That 
colossal  empire,  like  other  megatheria,  moved  very 
slowly,  and  had  not  shown  the  slightest  dispositon  to 
use  either  rags  or  mulberry  bark.  The  bamboo  paper 
had  one  objection,  that  it  was  exceedingly  perish- 
able and  brittle  ; it  tore  with  the  slightest  effort,  whereas 
that  shown  by  Mr.  Boutledge  was  cured  of  this  defect. 


Japanese  paper  also,  though  often  as  fine  as  cambric, 
was  almost  as  difficult  to  tear.  Of  course,  both  in 
China  and  Japan,  the  paper  was  made  for  Indian 
ink,  which  again  was  really  Chinese  ink.  The  Japanese, 
with  their  marvellous  development  of  industry  in  the 
last  ten  or  twelve  years,  had  now  got  various  paper 
mills  on  the  European  pattern,  and  made  a good  deal  of 
paper  entirely  of  rags  or  rag  mixed  with  other  ingredients. 
The  Chinese,  on  the  other  hand,  went  on  making  their 
bamboo  paper  as  they  did  3,000  years  ago,  and  for  aught 
he  could  see,  would  go  on  doing  so  for  another  1,000 
years.  Mr.  Boutledge’ s bamboo  paper  was  much  superior 
in  many  respects  to  that  of  the  Chinese  though  they  had 
been  using  it  so  long.  He  supposed  it  would  be  necessary 
to  have  crushing  machinery  wherever  the  chief  supplies 
might  be  drawn  from,  in  order  to  reduce  the  bamboo  to 
some  manageable  condition  for  freight.  The  Chinese 
were  rocked  in  bamboo  cradles  when  they  were  young, 
fed  with  bamboo,  and  beaten  with  it  when  they  were 
growing  up;  they  lived  under  it  in  their  houses,  and,  in 
fact,  without  bamboo  one  could  scarcely  understand  how 
a Chinese  population  could  exist.  There  did  not  appear 
to  be  any  trace  of  race  hatred  or  religious  fanaticism  in 
Burma,  to  prevent  harmony  between  subjects  and 
governors,  as  there  were  in  China,  where  missionaries 
were  continually  being  massacred,  and  their  houses 
burnt  over  their  heads.  He  had  not  heard  of  anything 
of  that  kind  in  Burma,  and  he  presumed  the  Burmese 
were  a more  easily  governed  race,  or  had  less  race  pre- 
judices. They  must  all  rejoice  at  the  great  progress 
which  Burma  had  made  under  the  auspices  of  Sir 
Arthur  Phayre  ; and,  in  conclusion,  he  would  propose  a 
cordial  vote  of  thanks  to  him  for  the  very  excellent  and 
interesting  paper  which  he  had  given  them. 

Sir  Joseph  Fayrer,  F.E.S.,  said  he  was  aware  it  was 
not  usual  to  second  the  vote  of  thanks  on  these  occasions, 
but  he  would  ask  leave  to  do  so  in  order  to  say  a few 
words.  He  could  hardly  express  the  great  pleasure  it 
gave  him  to  be  present  that  evening,  when  he  thought 
of  28  years  ago,  at  which  period  he  had  the  honour  of 
serving  in  Bangoon  with  Sir  Arthur  Phayre,  the  latter 
being  the  first  Chief  Commissioner,  and  he  the  first  Civil 
Medical  Officer.  At  that  time  he  could  hardly  have 
anticipated  that  at  so  distant  a period  he  should  have 
had  the  great  gratification  of  seeing  Sir  Arthur  looking 
in  such  excellent  health,  and  of  hearing  from  him  sa 
gratif  ying  an  account  of  the  country  he  had  so  admirably 
governed.  The  population  had  been  doubled,  probably 
more  than  doubled ; the  revenue  had  been  quadrupled 
everything  had  prospered.  The  nation  was  happy  and 
contented,  and  had  preserved  its  individuality.  Its 
religion  was  undisturbed ; the  people  had  been  peaceful 
and  contented  throughout  the"'  whole  of  that  part  of 
Burma  which  had  had  the  good  fortune  to  be  under 
British  rule.  They  might  indeed  congratulate  Sir  Arthur 
Phayre  upon  this  state  of  things,  as  no  one  could  doubt 
that  it  was  mainly  due  to  his  administration. 

The  vote  of  thanks  passed  unanimously,  and  the  pro- 
ceedings terminated. 


A paper  on  “ British  and  Upper  Burma,”  by  Colonel 
W.  E.  B.  Laurie,  was  printed  in  the  Journal  for  Juno 
11,  1880  (vol.  xxviii,  640.)  On  p.  644,  col.  1,  1.  23,  for 
“ British  Burma  ” should  be  read  “Upper  Burma.” 


TWENTY- THIRD  ORDINARY  MEETING. 

Wednesday,  May  25th,  1881 ; W.  H.  Peeece, 
Memb.  Inst.  C.E.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 
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Brearley,  James  Bames,  77,  Old-road,  Middleton,  near 
Manchester,  and  Jessamine -house,  Barton-on-Irwell, 
Lancashire. 

Groth,  Lorenz  Albert,  97,  Finsbury-pavement,  E.C. 
Harrison,  Samuel,  11,  Queen  Victoria -street,  E.C. 
Hesketh,  Everard,  Dartford,  Kent. 

Johnston,  Thomas  Euddiman,  108,  George -street, 
Edinburgh. 

Lasseter,  Frederic,  5,  Porchester-g  ate,  Hyde-park,  W. 
PfeU,  A.  L.  A.,  Frognal,  Hampstead,  N.W. 

■\Vickham,  William  Henry,  14,  Essex-street,  Strand, 
W.C.,  and  Wimbledon- hill,  Surrey. 

The  follovtdng  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society  : — 

Betts,  Edward  Peto,  M.A.,  The  Holmwood,  Bickley, 
Kent. 

Clark,  Eobert  Ingham,  West  Ham  Abbey,  Stratford, 

hi. 

Cottrell,  James  Maskall,  340,  Brixton-road,  S.W. 
Glover,  William,  Tower  Chemical  Works,  Victoria 
Docks,  E. 

Grant-Duff,  Malcolm,  Imperial -chambers,  Bowlalley- 
lane,  HuU. 

Treloar,  William  Purdie,  69,  Ludgate-hill,  E.C. 

The  Adjourned  Discussion  of  Mr.  Alexander 
Siemens’s  paper  on  “Electric  Eailways,  and  Trans- 
mission of  Power  by  Electricity,”  was  resumed. 

The  Chairman  said  that  amongst  the  numerous  in- 
ventions which  had  characterised  the  past  two  or  three 
years  in  the  application  of  electricity  to  useful  purposes, 
no  one  had  yet  succeeded  in  inventing  a process  by  which 
the  human  body  could  be  in  two  places  at  one  time,  and 
the  absence  of  such  an  invention  had  prevented  him  from 
being  present  when  the  paper  was  read  by  Mr.  Siemens, 
but  owing  to  the  admirable  manner  in  which  the  proceed- 
ings of  the  Society  were  published,  he  had  had  an  oppor- 
tunity of  carefully  studying  the  paper.  From  one  point  of 
view,  the  paper  reflected  the  very  greatest  credit  upon  its 
author,  because  it  was  eminently  a practical  paper,  and 
dealt  in  an  able  manner  with  a very  abstruse,  difficult, 
and  novel  subject.  Unfortunately,  in  the  present  day” 
there  is  a strong  tendency  to  push  practice  on  one  side 
and  to  bring  theory  and  imagination  very  much  to  the 
front ; and  this  was  especially  the  case  with  certain 
nations.  In  one  particular  country,  practice  was  thrust 
aside,  and  the  wildest  imagination  allowed  to  gallop  in  the 
columns  of  newspapers  with  the  greatest  possible  nonsense . 
There  was  something  in  electricity  that  gave  a latitude 
to  the  exercise  of  this  imagination : it  was  something 
striking,  something  that  at  once,  by  its  marvellous 
adaptation  to  the  telephone,  the  electric  light,  and 
various  other  purposes,  seemed  to  carry  one  beyond  the 
practical  age,  to  an  age  somewhere  beyond  the  days  of 
their  grandfathers,  and,  as  a result,  they  found,  when- 
ever any  application  of  electricity  was  proposed,  that  a 
great  deal  of  nonsense  was  talked  and  written.  A few 
days  ago  a letter  appeared  in  the  Tunes,  written  by  some 
enthusiast  who  happened  to  be  in  Paris,  where  he  was 
introduced  to  a battery  known  as  Faure’s  secondary 
battery.  He  described  briefly  this  wonderful  battery, 
and  after  travelling  night  and  day  to  Glasgow, 
and  depositing  it  with  Sir  ‘William  Thomson,  it  was 
described  by  that  gentleman  as  “ a little  witch.”  This 
battery  had  attracted  attention,  because  people  had  been 
led  to  imagine  that  it  was  a process  by  which  electricity 
could  be  stored,  carried  about,  and  utilised  for  various 
purposes.  Eecently,  when  in  Paris,  being  somewhat  of  a 
practical  turn  of  mind,  he  (the  Chairman)  examined  this 
battery  carefully,  and  came  to  the  conclusion  that  there 
was  not  much  in  it.  The  battery  had  a pretty  high  amount 
of  force,  being  equal  to  about  2^  DanieU’s  cells,  but  it 
was  a battery  of  very  low  internal  resistance,  and,  there- 


fore, able  to  give  a considerable  current.  In  all  ques- 
tions of  this  kind  where  electricity  was  applied,  a very 
important  element  was  introduced,  viz.,  the  element  of 
time.  It  was  perfectly  feasible  and  practical  to  produce 
a powerful  current  of  electrify  that  would  last  a minute, 
or  even  three  minutes,  but  for  lighting  and  tramway  p\ir- 
poses,  or  the  ordinary  power  purposes  in  arts  and 
manufactures,  they  wanted  something  that  would  last  a 
very  much  longer  time.  This  particular  battery,  that 
was  supposed  to  store  electricity,  lasted  but  a short 
time ; it  gave  a powerful  current,  it  was  a pretty  thing, 
but  it  was  not  at  present  practical.  Again,  to  illustrate 
the  fact  that  imagination  rather  departed  from  practice, 
he  might  mention  that,  not  long  ago,  a paper  was 
read  before  the  Society  by  no  less  an  authority  than 
Professor  Perry,  in  which  he  said  that  he  believed  that, 
at  no  distant  date,  they  would  have  great  central 
stations,  possibly  situated  at  the  bottom  of  coal  pits, 
where  enormous  steam-engines  would  drive  enormous 
electric  machines  ; that  wires  would  be  laid  along  every 
street,  and  tapped  into  houses  like  gas,  and  registered  by 
a meter  ; and  that  electricity  would  be  used  for  driving 
machinery  as  well  as  for  giving  Light.  Now,  judging 
from  practice,  he  thought  there  was  about  as  much 
probability  of  such  a state  of  affairs  arising  in  this 
country,  as  there  was  of  being  able  to  emulate  the 
example  of  the  yoimg  ladies  mentioned  by  Bulwer 
Lytton,  who  put  wings  on  their  shoulders,  and  floated 
about  beautifully  in  the  air.  There  seemed  to  be  in  the 
present  day  a great  tendency  to  ignore  experience.  He 
had  been  personally  engaged  in  the  practical  application 
of  electricity  for  over  30  years,  and  scarcely  a day  passed 
without  his  dealing  in  some  shape  or  form  with  electric 
currents,  consequently  he  might  fairlj  claim  to  have 
some  practical  experience  in  the  application  of  electricity ; 
but  on  mildly  venturing  to  suggest  that  a certain  ffmi 
engaged  in  establishing  the  electric  light  was  committing 
what  might  be  regarded  as  a crime  in  the  telegraj>h 
world — he  was  told  that  telegraph  men  knew  nothing 
about  electric  light  currents.  Now,  if  anyone  did  know 
anything  about  electric  currents  and  the  disturbance  to 
which  currents  were  liable,  they  were  telegraph  men ; 
and  in  the  question  of  the  transmission  of  force  to  a dis- 
tance, and  the  application  of  electricity  to  certain  pur- 
poses, he  thought  there  was  some  experience  in  the 
telegraph  world  which  might  be  of  service.  For  instance, 
it  was  proposed  to  transmit  to  a distance  ciu’rents 
for  the  production  of  electric  light  and  for  the  pro- 
duction of  power.  Many  persons  were  aware  that  on 
previous  occasions  he  had  spoken  of  the  application 
of  the  electric  current  to  lighting  purposes,  and  had 
thown  some  cold  water  upon  it,  for  the  simple  reason 
that  the  experience  of  telegraphists  showed  that  it  was 
impossible,  with  their  present  knowledge,  to  distribute 
electric  currents  through  towns  and  other  places,  so  as  to 
carry  out  the  dream  of  the  projectors  of  electric  lighting 
enterprises.  The  question  of  the  transmission  of  i^ower 
was  an  entirely  different  matter,  and  the  difficulties  in 
its  way  were  of  a totally  different  kind  to  those  attach- 
ing to  the  unlimited  division  of  the  electric  current.  He 
maintained  that  the  sub-division  of  the  electric  light 
with  the  notion  of  entirely  supplanting  gas  was  as  futde 
and  as  absurd  as  the  philosopher’s  stone.  Although 
there  were  difficulties  surmounting  the  transmission  of 
electric  current  for  the  purpose  of  the  transmission 
of  power,  stm  they  were  not  so  great,  the  chief 
reason  being  this,  that  to  distribute  light  over  a 
large  area,  or  through  a town  or  a mmiber  of  houses, 
you  must  have  a very  high  electric  motive  force; 
whereas  to  distribute  the  electric  cui’rent  for  the 
purpose  of  ]iroducing  power  you  did  not  want  a high 
electric  force.  High  electric  motive  force  meant  danger 
to  the  wires  conveying  the  currents,  as  had  lately  been 
seen  in  the  case  of  one  of  the  companies  now  illuminating 
the  City,  the  electric  current  having  broken  down  the 
wires.  Having  said  something  on  the  merits  of  Mr. 
Siemens,  it  wonld  now  be  as  well  to  make  what  remarks 
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he  had  to  make  in  criticism  of  him.  He  liked  his  paper, 
but  he  did  not  Like  his  mathematics.  He  would  not  go 
very  deeply  into  that  point,  because  it  would  doubtless 
be  considered  a bore  by  the  audience.  The  mathematical 
part  of  the  paper  seemed  to  be  based  on  the  labours  of 
Hr.  Trolich ; but  here  was  introduced  a term  which 
seemed  to  require  some  explanation,  which  he  hoped 
Mr.  Siemens  would  be  able  to  give.  That  was  the  use 
of  the  term  “effective  magnetism”  to  express  what  was  in 
reality  electro-motive  force.  The  electricians  present 
would  feel  that  that  to  apply  a function  of  electro- 
motive force  as  an  effect  of  the  machine  was  to  commit 
what  logicians  called  an  anomaly  magnestism.  Again,  to 
explain  something  which  was  very  simple  in  itself,  he 
had  been  compelled  to  introduce  what  were  called 
Houcault  currents.  These  currents  were  currents  created 
by  the  author  to  account  for  certain  effects  of  heating 
observed  in  the  armatures  magnetised ; but  he  thought 
what  took  place  could  be  explained  better  by  another 
weU-known  cause.  It  was  shown  in  the  paper  that  there 
were  certain  relations  existing  between  the  power  put  into 
one  machine,  and  the  power  taken  out  by  the  other  ; 
and  the  whole  practical  value  of  the  paper,  and  of  the 
transmission  of  power  by  electricity,  depended  on  the 
exactitude  of  these  formulse.  He  did  not  question  the 
formulae  themselves — they  were  perfectly  exact,  but  he 
wanted  to  enlarge  them  a bit  in  order  to  explain  the 
anomaly  which  was  found  there,  for  which  Foucault’s 
currents  had  been  invoked.  If  you  had  an  armature 
wound  with  wire,  revolving  at  a given  velocity,  and 
springs  pressing  against  it  to  take  up  the  current  pro- 
duced by  the  rotation  of  the  armature  between  the  poles 
of  a powerful  magnet,  either  a permanent  or  an  electro- 
magnet, the  wire  from  one  of  these  brushes  might  go  to 
earth,  the  other  might  be  attached  to  the  wire  of  one 
coil  of  an  electro-magnet,  and  pass  through  the  other  coil, 
and  then  through  a wire  of  any  length  to  another 
similar  apparatus,  with  a rotating  armature  and 
springs,  and  then  to  earth.  In  the  one  place  magnet- 
ism was  produced,  and  a coil  of  wire  rotated  with 
great  velocity  within  the  sphere  of  that  magnet. 
The  result  was  that  currents  of  electricity  passed 
along  the  line  wire,  it  might  be  100  yards  or  10  miles, 
and  then  they  came  to  another  armature,  precisely 
similar  to  the  first ; they  passed  through  it,  through  the 
coils  of  the  field  magnet,  where  they  produced 
magnetism,  and  established  a field  which  produced 
mutual  reactions  between  the  currents  of  magnetism, 
and  thus  caused  the  second  armature  to  rotate.  [Mr. 
Preecc  drew  a diagram  on  the  black  board  to  illustrate 
his  meaning.]  It  was  the  rotation  of  the  second 
armature  which  was  utilised  as  power  to  turn  machines, 
drive  railway  trains,  and  so  on.  He  would  point  out 
that  there  was  a certain  relation  between  the  power 
applied  to  the  first  machine,  called  the  generator,  and 
the  power  developed  in  the  second  machine,  called  the 
motor.  The  electric  current  developed  by  these 
machines  was  an  exact  measure  of  the  power  put  into 
the  machine,  so  that  a proper  instrument  of  this  kind 
would  be  one  of  the  most  accurate  and  exact  dynamo- 
meters a mechanician  could  use  for  small  powers.  Now 
the  relation  between  the  first  machine  and  the  second 
was  given  by  a very  simple  formula.  You  could  find 
anywhere  the  horse-power  expended  in  the  circuit  by 
multiplying  the  electro -motive  force  by  the  current  in 
the  circuit,  and  dividing  it  by  the  resistance.  In  the 
second  machine  the  electro-motive  force  was  called  E2, 
and  the  formula  showing  the  amount  of  work  was — 

w -E3) 

In  the  first  place  there  was  the  coil  rotating  very  rapidly 
by  direct  application  of  mechanical  force  in  the  field  of 
a magnet,  which  produced  the  electro -motive  force  E^. 
This  produced  a curx’ent  through  the  system,  and  this 
caused  the  second  armature  to  rotate.  But  it  rotated  in 
the  opposite  direction,  and  by  so  doing  it  set  up  a 


counter  electro-motive  force,  and  therefore  the  current 
in  the  circuit  was  produced  by  the  difference  between 
the  two  forces ; and  so  they  got  the  above  equation. 
Now,  since  Eg  is  a variable,  we  can  differentiate  the  above 
equation  with  respect  to  it,  and  by  putting  its  differential 
CO -efficient  = 0,  we  obtain  the  maximum  result  which 

E 

could  possibly  be  obtained.  This  occurs  when  Eg  = — 

Ji 

There  was  force  put  into  the  generator  to  obtain  an  effect 
in  the  motor ; and  it  was  impossible  that  the  rotation  of 
the  second  could  equal  the  first,  because  then  there  would 
be  no  current  at  all ; therefore  the  rotation  of  the  second 
machine  must  be  less  than  the  first.  On  the  other  hand, 
the  rotation  of  the  first  must  be  pretty  rapid,  or 
there  would  be  no  work  at  all.  It  followed,  from 
the  formula  he  had  given,  that  to  produce  the  maximum 
effect,  the  electro-motive  force  in  the  motor  machine 
must  be  exactly  half  that  in  the  generator.  Applying 
thattoMr.  A.  Siemens’s  figures,  they  found  that  the  useful 
effect  of  every  machine  was  at  a maximum  when  the 
electro -motive  force  of  the  motor  was  half  that  of  the 
generator,  when  the  velocity  of  rotation  of  the  motor 
was  half  that  of  the  generator,  and  when  also  the  work 
done  in  the  one  was  just  half  that  of  the  other.  Hr. 
Hopkinson  and  others  had  shown  that  in  a Siemens 
dynamo  machine  you  had  90  per  cent,  of  energy  con- 
verted into  electro -motive  force,  and  they  had  heard 
it  proved  that  the  power  given  out  by  the  second 
machine  was  half  that  of  the  first.  The  result 
was,  if  you  put  5 h.p.  on  to  the  first  machine,  you 
got  a little  less  than  2^  h.p.  in  the  motor.  In  fact, 
half  90  per  cent,  was  45  per  cent.,  and  that  was 
about  what  Mr.  A.  Siemens  said  was  the  amount 
of  force  given  out.  He  had  shown  them  that  it  ought 
to  be  so,  and,  therefore,  there  was  no  necessity  for  con- 
juring up  imaginary  Foucault  currents  to  account  for 
the  result.  Mr.  A.  Siemens,  however,  was  quite  correct 
when  he  stated  that  it  would  still  be  economical  to  have 
large  stationary  engines  to  work  small  motor  engines 
at  a distance,  because  large  engines  only  consumed 
2|lbs.  of  coal  per  h.p.,  whilst  small  ones  used  five  or 
six  pounds.  But  there  were  difffculties  to  be  overcome. 
As  regards  distance,  that  was  nothing ; the  effect  of 
distance  could  be  easily  got  over  ; b^ut  there  was  a 
serious  difficulty  when  you  came  to  a number  of 
small  motor  machines.  All  these  theories  were  qidte 
true  when  you  were  dealing  with  one  machine 
driving  another  machine ; but  when  you  talked  of  wires 
being  laid  along  the  streets,  tapped  into  houses  like  gas- 
pipes,  you  introduced  not  one  opposing  force,  but  a dozen, 
or  it  might  be  500  ; and  here  the  practical  experience  of 
the  telegraphist  came  into  play.  They  knew  what  it  was 
to  introduce  many  instruments  on  one  circuit.  When 
there  was  only  one  instrument  on  a circuit,  they  worked 
at  250  or  300  words  a minute,  but  when  they  came  to 
apply  intermediate  stations  and  additional  instruments, 
the  speed  ran  down  by  the  introduction  of  that  same 
counter  electro -motive  force,  and  the  effective  force 
was  reduced  accordingly.  There  were  other  difficulties 
to  which  he  would  not  stop  to  aUude.  He  would 
conclude  by  again  expressing  his  sense  of  the  value  of 
Mr.  Siemens’s  paper. 

Dr.  Siemens,  F.R.S.,  said  Mr.  Preece,  with  his  well- 
known  ability,  had  j ust  shown  that  the  powertobe  obtained 
from  the  motor  machine  could  not  exceed  one -half  that 
communicated  to  the  generator.  That,  however,  was  a 
question  which  had  been  much  discussed  amongst  elec- 
tricians, and  Mr.  A.  Siemens  had  adopted  the  safer 
course,  of  rather  under  than  over- stating  the  results, 
which  might  be  and  had  been  obtained.  There  was  by 
no  means  such  a limit  as  50  per  cent.  Experiments  of 
undoubted  accuracy  had  shown  that  you  could  obtain 
60  or  70  per  cent.,  and  that  the  point  of  maximmn  effect 
was  not  limited  to  half  the  velocity ; though  he  quite 
agreed  with  Mr.  Preece  that  there  was  a limit.  If  the 
velocities  were  equal  theoretically,  the  maximum  result 
shoffid  be  obtained,  but  the  counter  current  produced 
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in  that  case  was  also  a maximum,  so  that  practically 
the  maximum  lay  between  the  two  results  of  half  velocity 
and  equal  velocity.  He  had  in  his  hand  a report,  received 
only  that  day,  with  reg’ard  to  the  working  of  the  little 
railway  at  Berlin,  in  which  his  brother  put  it,  as  the 
result  of  observation  and  measurement,  that  60  per  cent, 
of  useful  etfect  was  realised  ; but  this  was  under  very 
peculiar  conditions.  And  it  was  one  of  the  remark- 
able features  connected  with  the  electric  transmission 
of  power,  that  as  the  resistance  to  be  overcome  in  the 
railway  carriage  increased,  so  did  the  force  increase  to 
overcome  the  resistance.  Thus,  in  going  on  a level, 
the  power  used  to  propel  the  train  might  be  10  h.p.  ; 
but  when  the  train  ascended  a gradient  of  1 in  80, 
which  was  the  steepest  on  the  line,  then  the  power 
necessary  to  drive  the  dynamo  machine  at  the 
station  increased,  and  the  power  transmitted  to  the 
carriages  increased  in  a still  greater  ratio.  Indeed, 
it  was  a surprise  to  everyone  who  had  investigated 
this  little  railway  to  see  with  what  determined  force  the 
carriages  ascended  the  incline,  with  comparatively  little 
decrease  of  velocity.  Of  course,  in  order  to  overcome 
the  greater  resistance,  the  velocity  had  to  decrease.  It 
was  stated  in  the  paper  that  the  velocity  of  the  train  had 
been  limited  to  ten  miles  an  hour ; but,  seeing  the 
facihties  with  which  the  train  ran,  greater  speed  had 
been  allowed,  and  the  carriages  had  gone  to  the  distant 
station  and  back  in  seven  and  a-half  minutes,  which 
meant  an  average  speed  of  about  twenty-five  miles  an 
hour.  A difiiculty  had  arisen,  as  happened  with  most 
new  inventions,  and  this  difficulty  was  of  a most  peculiar 
kind.  In  the  Berlin  railway,  one  rail  conducted  the 
current  towards  the  carriages,  and  the  other  took 
it  back  to  the  station.  Now,  if  a man  passed  over  the 
line  at  a level  crossing,  no  harm  was  done,  because  he 
put  his  foot  on  only  one  rail  at  a time  ; but  a horse 
being  endowed  with  four  feet,  he  sometimes  put  one 
foot  on  one  rail  and  another  on  the  other,  and  thus 
experienced  a most  inconvenient  shock,  so  much  so, 
that  horses  decidedly  objected  to  these  level  crossings, 
and  it  became  necessary  to  make  some  special  arrange- 
ments to  avoid  this  inconvenience.  It  sufficed  to  put 
one  rail  at  the  crossings  out  of  circuit,  and  to  connect 
the  backward  and  forward  rail  electrically.  This  experi- 
ment showed  the  practicability  of  the  system,  but  his 
brother  entirely  agreed  with  him  that  it  was  not  by  any 
means  to  be  supposed  that  the  electric  railway  would 
banish  locomotive  engines  from  our  great  thoroughfares. 
The  electric  transmission  of  power  would  be  efficacious, 
no  doubt,  for  local  traffic,  such  as  tramways,  and  also 
for  Lines  conveying  minerals  from  the  interior  of  a mine 
to^  the  bank,  and  in  exceptional  cases  for  the  trans- 
mission of  heavy  trains  along  rails.  One  of  these  cases 
was  presented  by  the  St.  Gothard  Tunnel.  The  com- 
pany to  which  that  belonged  were  fully  alive  to  all 
modem  improvements,  and  had  requested  them  to  work 
out  a plan  for  utilising  the  hydraulic  power,  which  could 
be  had  in  great  abundance  near  the  mouth  of  the  tunnel, 
for  the  passage  of  the  train  through  the  tunnel.  By 
the  accomplishment  of  that  object,  very  great  advantages 
would  be  gained ; for,  as  those  who  had  travelled  through 
the  Mont  Cenis  Tunnel,  or  through  the  one  on  the  line 
between  Alessandria  and  Genoa,  were  aware,  great  in- 
convenience resulted  from  the  emission  of  the  products 
of  combustion  from  the  engines  during  the  transit.  If 
a train  could  be  sent  through  this  long  Alpine  tunnel 
by  electric  force,  a great  inconvenience  would  be  saved 
t j the  passenger,  and  at  the  same  time  a great  saving 
would  be  effected  for  the  company.  Nearer  home  there 
was  a case  which  would  lend  itself  admirably  to  electric 
transmission — the  Underground  District  Bailway.  All 
those  who  were  in  the  habit  of  using  that  railway 
aopreciated  the  facilities  it  offered  in  going  to  the 
C ty  or  from  it ; but  they  also  felt  the  inconveniences 
of  the  products  of  combustion  choking  the  atmosphere. 
P ans  had  been  proposed  for  more  thoroughly  ventilating 
the  tunnel,  but  they  were  only  palliatives ; the  cure 


would  consist  in  finding  a source  of  power  without  the 
inconvenience  of  combustion  being  carried  on  in  the 
tunnel.  A plan  had  been  proposed  for  working  the 
engines  by  compressed  air,  and  he  had  nothing  to  say 
against  it,  but  it  did  not  do  away  with  the  necessity  of 
having  an  engine  nearly  as  heavy  as  the  present  loco- 
motive. He  believed  if  electric  transmissions  were 
tried  on  that  railway  in  such  a way  as  to  make  the 
rails  act  as  the  return  conductor,  making  them  all 
“ earth,”  and  fixing  guide  rails  imder  the  roof  for  the 
conveyance  of  the  current,  to  be  taken  into  each 
carriage  by  means  of  a metaUic  rope,  great  certainty  of 
action  would  be  obtained,  and  the  trains  would  be  pro- 
pelled through  the  tunnel  without  fear  of  their  being 
stopped  midway,  and  at  a very  economical  rate.  These 
were  the  features  of  this  innovation ; that  it  lent  itself 
to  the  conveyance  of  power  to  any  reasonable  distance, 
and  that  it  could  be  applied  without  any  of  those  incon- 
veniences which  now  beset  our  locomotive  traffic.  He 
hoped  that  before  long  a trial  would  be  made  of  the 
system,  not,  perhaps,  on  a very  large  scale  at  first,  but 
sufficient  to  show  its  merits. 

The  Secretary  said  he  had  written  to  Sir  Wniiam 
Thomson,  with  a view  of  having  the  secondary  battery 
which  had  been  alluded  to  shown ; but  Sir  William 
informed  him  that  he  and  Mr.  Bottomley  were  engaged 
on  a series  of  tests  in  connection  with  it,  and,  until  they 
were  completed,  he  could  not  let  it  leave  Glasgow. 
Otherwise,  he  would  have  been  very  pleased  to  send  it. 

Mr.  Hale  was  not  very  sanguine  that  this  method 
would  answer  for  the  Metropolitan  District  Railway. 
The  line  was  not  all  tunnel,  and  he  did  not  understand 
from  Dr.  Siemens  whether  he  intended  trains  only  to  be 
taken  through  the  tunnel  by  electricity,  and  then  on  by 
an  ordinary  locomotive  ; but,  if  so,  that  would  be  a 
great  obstacle  and  delay.  The  locomotives  were  very 
heavy,  and  even  the  carriages  weighed  12  to  14  tons 
each.  Again,  did  he  understand  that  the  influence 
of  the  transmitted  power  would  be  as  great  30  miles 
from  the  central  station  as  a few  miles  only  ? It 
occurred  to  him  that  that  was,  at  present,  only  theory. 
He  should  like  to  know  the  weight  of  the  carriages  on 
the  Berlin  line,  and  if  the  figures  quoted  of  the  cost 
were  absolutely  exact. 

Mr.  J.  N.  Shoolbred  wished  to  add  a word  or  two  to 
what  he  had  said  last  week  in  regard  to  the  efficiency 
of  electrical  machines.  Dr.  Hopkinson  had  read  a 
paper  at  the  Institution  of  Mechanical  Engineers,  as  to 
the  efficiency  of  electric  machines,  as  Mr.  A.  Siemens 
had  stated ; but  a year  later,  Mr.  Gray,  of  Silvertown, 
had  also  given  the  result  of  a similar  series  of  experi- 
ments, which  he  had  carried  out  during  the  interval 
with  a Gramme  machine,  the  one  used  by  Dr.  Hopkinson 
being  a Siemens.  On  the  wall  were  two  diagrams, 
showing  the  results  of  each  series  of  experiments,  and 
it  would  be  observed  that  there  was  a wonderful 
similarity  between  the  curve  shown  as  developed  by  the 
Gramme  machine,  and  the  curve  shown  by  Mr.  Siemens, 
as  the  result  of  experiments  carried  out  on  a similar 
machine  by  Meyer  and  Auerbach.  The  peculiarity 
about  it  was  the  sudden  dip  at  a certain  point, 
near  the  end,  which  Dr.  Hopkinson  suggested  must 
have  been  due  to  a slip  in  the  driving  band,  or  some 
accident  of  the  kind.  Mr.  Gray,  however,  felt  quite 
certain  that  such  could  not  be  the  case,  but  ‘ ‘ that  it  was 
due  to  the  magnetism  of  the  field  magnets  falling*  off, 
after  the  external  resistance  had  been  reduced  beyond 
a certain  point;  and  was  somewhat  analogous  to  the 
action  in  a battery  due  to  polarisation.  This  effect 
would  be  produced  in  a Siemens’s  machine  only  when 
the  external  resistance,  had  been  still  further  reduced 
than  in  the  case  of  a Gramme  machine.”  The  curve  of 
Dr.  FroHch’s  experiments  on  the  Siemens  machine  also 
confirmed  the  accuracy  of  this  statement.  With  regard 
to  Mr.  Preece’s  remarks,  he  had  long  hesitated  about 
accepting  the  dictmn  that  the  loss  of  power  must  neces- 
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sarily  be  50  per  cent.,  and  he  must  now  decline  to  accept 
it,  especially  as  the  opposite  view  was  confirmed  by 
the  remarks  of  Dr.  Siemens  and  Professor  Ayrton. 
Generally,  two  machines  of  similar  construction  had 
been  used,  but  if  instead  of  that  the  secondary  machine  | 
was  of  a lower  electro -motive  force,  you  would  thereby 
increase  the  difference  on  which  the  effective  result 
depended.  Some  time  ago  he  had  occasion  to  try 
experiments  with  different  sized  machines,  and  he  at 
first  drove  with  a large  machine  using  a large  amount 
of  mechanical  power,  but  with  a low  electro- 
motive force;  whilst  the  secondary  machine,  being 
smaller,  had  a higher  electro -motive  force.  He 
then  reversed  the  machines,  and  drove  from 
the  smaller  machine,  which  required  a smaller 
amount  of  energy ^ but  which  possessed  in  its  internal 
construction  a higher  electro -motive  force  than  the 
bigger  machine;  and  the  same  amount  of  work  was 
then  done  with  a smaller  expenditure  of  mechanical 
energy.  Consequently,  in  the  second  case,  where  a 
machine  with  this  lower  electro -motive  force  was  the 
di'iven  one,  you  got  a better  result  than  in  the  first 
instance.  The  main  point  was  to  get  as  great  a 
difference  as  possible  between  E,  and  E2,  but  you  could 
obtain  that  not  merely  by  difference  of  speed,  which 
could  be  obtained  with  two  machines  of  the  same  kind, 
but  also  by  employing  two  machines  having  each  a 
different  electro -motive  force.  Speed  was  a matter 
which  settled  itseK  according  to  the  load.  A high  speed 
in  the  generator  meant  a large  amount  of  power ; a low 
speed  in  the  motor  meant  that  it  was  doing  a large 
amount  of  work.  What  Dr.  Siemens  had  said  about 
the  effect  of  inclines  on  the  railway,  came  to  much  the 
same  thing.  It  had  been  explained  by  Dr.  Siemens  in 
a very  interesting  way  in  a paper  read  before  the  Society 
of  Telegraph  Engineers.  The  difference  of  potential 
between  the  two  machines  was  at  a maximum  when  the 
second  was  at  rest ; the  moment  it  started,  it  went  at  a 
tremendous  velocity,  and  until  they  settled  down  to 
work,  it  increased  in  velocity.  The  effect  of  ascending 
the  incline  was  to  throw  more  work  on  it,  diminishing 
its  own  speed,  and,  consequently,  the  augmenting 
potential  of  the  other  one.  He  would  refer  anyone 
who  was  interested  in  the  subject,  to  this  paper  of 
Dr.  Siemens,  where  it  was  most  clearly  explained. 

Mr.,  Donnithorne  said  he  had  noticed  a spark  at  the 
point  of  contact  between  the  wheel  and  the  rail  last 
week,  and  he  wished  to  ask  whether  there  would  not 
be  a loss  of  power  in  consequence. 

Mr.  Bright  (Mayor  of  Leamington)  asked  whether 
there  would  not  be  a danger  in  wet  weather  of  the  elec- 
tricity passing  from  one  rail  to  the  other,  in  the  same 
way  as  when  the  horse  stood  upon  it. 

Mr.  Dipnall  asked  whether  this  system  would  be 
applicable  to  large  ocean  steamers  and  purposes  of  that 
sort. 

Mr.  Clements  thought  there  was  not  any  great  diffi- 
culty in  understanding  this  subject,  especially  as  there 
was  a railway  now  in  operation,  which  would  give 
great  encouragement  to  the  opening  of  other  railways 
of  a similar  kind,  which  he  hoped  might  be  tried.  They 
all  knew  the  great  difficulties  which  the  present  rail- 
Vfay  schemes  had  to  contend  with  at  their  inception, 
especially  from  the  immense  Parliamentary  expenses, 
and  perhaps  these  might  be  saved  in  the  case  of 
electric  railways.  He  referred  to  the  various  difficulties 
which  beset  ordinary  railways,  and  thought  the  present 
gauge  was  too  wide.  It  would  also  be  a great  advan- 
tage if  the  power  of  water  could  be  utilised  as  had  been 
suggested. 

Mr.  Crompton,  being  called  upon,  said  he  had  used 
the  transmission  of  power  by  electricity  experimentally 
in  lectures,  and  for  such  purposes,  and  had  driven  ma- 
chines at  a distance,  but  he  had  not  measured  the  power 
employed  at  the  generator,  or  given  out  at  the  motor ; 
and  without  such  experiments  he  did  not  feel  that  he 


could  add  any  valuable  information  to  what  was  already 
before  the  meeting. 

Mr.  A.  Siemens,  in  reply,  said  he  would  not  weary 
the  audience  very  long  with  replying  to  objections  to 
the  theoretical  part  of  the  paper,  and  would  answer 
Messrs.  Ayrton,  Shoolbred,  and  Preece,  all  in  one.  To 
begin  with,  it  was  true  he  had  applied  the  letter  M in  his 
formulie  to  electro-motive  force ; that  was  because  he 
already  had  two  letter  E’s,  and  he  thought  it  would  be 
clearer  if  he  followed  the  example  of  Dr.  Erolich,  and 
called  this  electro -motive  force  unit  M ; it  was  merely 
not  to  have  too  many  letters  E in  the  formulae.  Mr. 
Preece  had  very  ably  explained  how  he  arrived  at  the 
equation  he  had  given,  but  he  had  overlooked  that  the 
same  equation  had  been  given  in  the  paper,  and  the 
diagram  on  the  wall  showed  that  the  work  done  in  the 
second  machine  was  equal  to  a constant  multiplied  by 
the  electro -motive  force  of  the  second  machine  multiplied 
by  the  current.  The  current  was  equal  to  the  electro- 
motive force  of  the  first  machine,  less  the  electro -motive 
force  of  the  second,  divided  by  the  resistance,  and  if 
you  replaced  C,  by  this  expression,  the  equation  would 
be  the  same  as  that  given  by  Mr.  Preece.  He  had 
hurried  over  the  theoretical  part  of  the  paper,  because 
he  did  not  want  to  be  too  scientific  in  a Society  devoted 
to  applied  science.  As  regards  Mr.  Shoolbred,  the 
suggestion  that  the  difference  should  be  as  great  as 
possible  between  the  two  machines  was  not  correct, 
as  according  to  mathematical  rules  the  product  is  a 
maximum  when  E2  is  exactly  half  of  Ej  ; he  there- 
fore could  not  agree  that  the  second  machine  should 
have  as  low  an  electro -motive  force  as  possible. 
Professor  Ayrton  and  Mr.  Shoolbred  recommended 
machines  with  permanent  magnets,  instead  of  dynamo 
machines,  but  he  could  not  agree  in  that  view,  and 
they  aU  knew  that  these  magneto  machines,  although 
known  for  over  40  years,  had  never  been  used  for 
transmitting  power.  That  fact  alone  showed  that 
they  were  not  fit  for  the  purpose.  As  regards 
exciting  all  dynamo  macliines  by  separate  exciters,  that 
had  also  been  treated  in  the  paper,  by  Dr.  Erolich.  Mr. 
Preece  rather  doubted  the  presence  of  the  Eoucault 
currents,  and  seemed  to  think  that  Dr.  Erolich 
or  himself  was  the  originator  of  them,  but  that 
was  not  so.  In  some  machines  they  had  light 
bobbins  revolving  in  a powerful  magnetic  field  ; 
they  began  by  protecting  those  bobbins  to  keep 
them  in  shape  by  putting  small  copper  plates  on  each 
side,  and  they  then  found  that  simply  turning  the 
machines,  without  closing  the  outer  circuit,  took  very 
great  power,  and  that  these  plates  got  very  much 
heated,  although  there  was  no  current  whatever 
passing  through  the  wires  of  the  bobbins.  It  was 
simply  the  Eoucault  currents  circulating  in  the  metal 
plates  on  the  two  sides  of  the  wire,  which  created  this 
heat,  and  made  the  exertion  of  power  necessary.  The 
same  thing  happened  if,  in  a dynamo  machine,  the 
iron  armature  was  quickly  moved  in  a magnetic 
field.  He  might  also  say  that  the  method  Dr. 
Siemens  had  alluded  to  of  having  separate  leading 
wires  suspended  overhead,  instead  of  using  two  rails 
for  the  two  leading  wires,  was  going  to  be  applied  to  a 
tramway  in  the  suburbs  of  Berlin,  where  a small  car- 
riage would  run  on  the  wire  and  be  connected  with  the 
ordinary  tram-car  by  a metal  rope,  the  ordinary  rail  of 
the  tramway  serving  as  a return  conductor.  That  would 
a,t  once  answer  one  of  Mr.  Hale’s  questions.  If  such 
an  electric  railway  were  to  be  apphed  to  the  metro- 
politan lines,  the  wires  connecting  the  current  to  the 
carriages  would  be  suspended  in  the  tunnel  just  under 
the  roof,  and  between  the  tunnels  they  might  be 
supported  on  poles.  It  had  been  said  that  it  would 
be  very  difficult  to  distribute  the  current  in  houses, 
because  you  had  not  to  deal  with  the  simple  ques- 
tion of  having  one  machine  generating  the  current 
and  another  utilising  it,  but  you  might  have  a 
lot  of  machines,  some  going  and  some  not.  He 
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had  not  gone  into  the  details,  because  he  wished  to 
keep  his  paper  as  practical  as  possible.  As  regards 
heavy  trains  on  the  Metropolitan  Railway,  it  would 
not,  of  course,  be  possible  to  take  one  of  the  small 
machines  he  had  shown  to  pull  a heavy  train,  but  it 
would  be  quite  practicable  to  construct  more 
powerful  machines  for  the  work.  Dr.  Siemens  had 
mentioned  that  there  was  a scheme  on  foot  for  running 
trains  through  the  St.  G-othard  Tunnel  by  electricity  ; 
in  that  case  they  would  have  to  have  a locomotive  to 
replace  the  steam  locomotive  at  the  mouth  of  the  tunnel, 
80  as  to  utihse  the  same  rolling  stock;  the  electro- 
motive motor  would  be  just  as  heavy  as  the  locomotive, 
and  would  have  the  same  adhesion,  and  there  was  no 
difference  to  the  passengers  in  the  train.  He  under- 
stood that  locomotives  were  often  changed  on  English 
railways,  and  in  the  case  of  the  express  which  went  to 
Scotland,  the  passengers  took  refreshments  while  the 
operation  went  on ; if,  therefore,  the  time  lost  in 
exchanging  locomotives  were  the  only  difficulty,  they 
might  make  a refreshment-room  at  the  mouth  of  the 
tunnel,  and  then  no  one  would  complain ; but,  of  course, 
on  the  metropolitan  lines,  special  rolling-stock  could  be 
employed,  and  a special  dynamo  machine  could  be  put 
on  each  carriage,  and  then  trains  could  be  made  up  in 
the  usual  way,  long  or  short.  Of  course,  he  could  not 
go  to-morrow  and  run  an  electric  train  on  the  Metro- 
politan Railway,  or  even  lay  a full  scheme  before  the 
authorities  for  the  purpose ; what  he  wanted  to  prove 
was  that  the  electric  transmission  of  power  had  made  a 
great  deal  of  progress  during  late  years,  and  was 
applicable  in  certain  circumstances,  and  would  no  doubt  be 
applied.  As  to  the  distance  from  the  stationary  engine, 
the  resistance  in  a circuit  was  so  small  that  it  would  make 
practically  no  difference  if  it  were  extended  to  thirty 
miles.  As  regards  the  cost  of  the  railway,  that  was  the 
only  part  of  the  paper  where  he  had  dealt  with 
estimates,  and  not  facts.  The  items,  of  course,  were 
got  out  with  the  greatest  possible  accuracy,  but  accord- 
ing to  Berlin  prices,  where  labour,  and  also  iron,  he 
believed,  is  cheaper  than  in  England.  Another  ques- 
tion put  was  as  to  what  would  happen  in  wet  weather. 
The  line  from  Lichterfelde  had  worked  exceedingly 
well  in  such  weather.  It  had  excited  a great  deal  of 
curiosity,  and  a deputation  from  the  Society  of  Railway 
Engineers  of  Germany  paid  a visit  to  it,  and  fortunately 
they  came  in  wet  weather,  when  the  rails  were  rusty  and 
the  ground  quite  damp.  The  tension,  however,  of  the 
current  being  so  very  low,  the  resistance  of  the  wet 
ground  was  still  sufficient  to  keep  the  insulation, 
and  the  car  ran  along  just  as  if  it  were  dry 
weather.  If  overhead  conductors  were  used  they 

could  be  insulated,  as  the  present  telegraph  lines 
were,  and  wet  weather  would  have  still  less  influence. 
With  regard  to  the  little  machine  showing  sparks  on 
the  railway,  that  was  due  to  its  small  weight,  if  it  had 
been  heavier  the  wheels  would  have  made  better  contact 
with  the  rails,  and  no  spark  would  have  been  seen.  He 
did  not  think  the  electric  transmission  of  power  would  be 
suitable  for  steam-ships  because  you  must  have  some 
power  to  work  the  primary  engine,  and  a secondary 
machine  below  to  work  the  propeller,  and  if  you  had  a 
steam-engine  on  board  it  would  be  more  advantageous 
to  apply  it  directly  to  the  screw.  The  only  other  way 
out  of  the  dlfiiciilty  would  be  to  have  a stationary 
engine  on  shore  connected  with  the  ship  by  a cable,  and 
then  it  would  be  very  awkward  if  the  cable  broke.  It 
had  been  said  by  several  speakers  that  if  the  secondary 
machine  was  turned  with  the  same  speed  as  the  first, 
Ej  would  equal  E^,  and  there  would  be  no  current. 
Being  of  a practical  turn  of  mind,  he  thought  it  would 
be  as  well  to  try  that,  and  so  he  had  two  machines  tried, 
the  first  onerunning  at  684  turns  per  minute,  the  secondary 
machine,  running  loose,  ran  730,  or  46  turns  quicker 
than  the  first,  and  at  that  time  there  was  a 
current  of  three  webers  going  through  the  system. 
Then  he  had  a brake  applied  to  the  second  machine 


which  brought  it  down  to  652  revolutions,  a little 
slower  than  the  first,  and  then  the  current  increased  to 
7 ’8  webers.  Then  he  had  another  experiment  made, 
because  he  thought  it  might  be  objected  that  the  first 
machine  had  a greater  or  smaller  electro-motive  force 
than  the  other  ; he  therefore  reversed  them,  and  made 
the  secondary  one  the  primary,  it  was  then  driven  at 
682  revolutions,  there  was  a current  of  4 webers,  and 
the  second  one  ran  at  755,  or  73  quicker  than  the  other. 
Then,  again,  he  applied  the  brake,  and  he  found  the 
primary  machine  ran  at  690,  and  the  second  at  684,  there 
was  a current  of  7 '8  webers,  and  a little  bit  of  work 
done,  ‘07  h.p.  This  seemed  to  contradict  theory  ; but  he 
thought  the  explanation  would  be  found  in  the  mode 
in  which  the  brushes  were  applied  to  the  revohnng 
armature  ; because,  when  applied  in  the  most  efficient 
manner,  for  the  machine  turning  in  one  direction,  they 
would  be  not  properly  placed  for  obtaining  the  greatest 
effect  when  the  direction  was  reversed.  Therefore  it 
was  possible  to  drive  the  second  machine  a little  quicker 
than  the  first,  although  the  theory  seemed  to  prove  that 
it  was  impossible. 

The  Chairman,  in  proposing  a hearty  vote  of  thanks 
to  Mr.  A.  Siemens,  for  his  able  and  practical  paper,  said 
the  weight  of  the  carriage  was  not  of  much  conse- 
quence ; if  the  carriage  weighed  20  tons,  it  would 
require  160  lbs.  to  pull  it;  and  inasmuch  as  by  the 
system  of  electro -dynamo  machines,  they  could,  with- 
out difficulty,  transport  to  a distance  of  20  or  30  miles, 
as  the  case  might  be,  from  5 to  10  h.p.,  it  was 
quite  evident  that  whatever  might  be  the  weight  of  the 
carriage,  Siemens’s  currents  would  be  strong  enough  to 
move  them  quite  fast  enough.  He  was  afraid  that 
Mr.  Alexander  Siemens,  at  one  time,  was  going  to 
upset  his  own  theory,  for  he  proved  that,  when  the 
machines  ran  under  certain  circumstances,  these  ran  at 
nearly  the  same  velocity  ; in  some  instances,  the  second 
machine  ran  faster  than  the  first,  but  he  took  care  to 
let  it  be  known  that  the  second  machine  was  doing  no 
work.  Now,  it  was  well  known  that  one  could  not 
have  his  cake  and  eat  it  too,  and  if  you  had  a 
machine,  as  the  second  machine,  driving  a wagon, 
the  power  could  only  be  utilised  at  the  expense  of 
power  absorbed  elsewhere.  If  you  put  a 5 h.p. 
into  the  machine  at  one  point  you  would,  under  the 
circumsances,  only  get  2|  h.p.,  the'other  2|  h.p.  being 
absorbed  in  heating  the  machine.  Notwithstanding 
what  Mr.  Shoolbred  had  said,  he  was  prepared  to  stand 
on  the  formulae  he  had  given  as  being  correct,  accord- 
ing to  experiments  which  had  been  made,  and,  more- 
over, it  accorded  with  facts.  The  advantages  in  favour 
of  electricity  were  the  ease  with  wliich  the  power 
could  be  transported  from  place  to  place,  the  cheapness 
with  wliich  it  could  be  utilised  to  different  purjjoses,  its 
freedom  from  danger,  and,  above  all,  it  fulfilled  to  the 
very  highest  degree  one  of  the  principal  duties  of  the 
engineer,  namely,  the  utilising  for  the  benefit  of  man- 
kind the  waste  forces  of  nature. 

The  vote  of  thanks  ha\dng  been  unanimously  ac- 
corded, the  meeting  terminated. 


MISCELLANEOUS. 


art  furniture  exhibition. 

The  private  view  of  the  Exhibition  of  Works  of  Art 
applied  to  Furniture,  promoted  by  the  Society  of  Arts,  in 
connection  with  the  Fine  Arts  Exhibition  at  the  Royal 
Albert  Hall,  was  held  on  Saturday,  21st  inst.,  and_  the 
Exhibition  was  opened  to  the  public  on  Monday,  23rd  inst. 

The  objects  are  arranged  in  a series  of  twelve  bays 
in  the  galleries  roimd  the  hall,  each  bay  being  arranged 
by  a particular  firm. 
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Bay  No.  1 contains  a cabinet  of  carved  walnut- wood, 
an  octagon  table  of  the  same,  a cabinet  of  satin-wood, 
and  chairs,  exhibited  by  Messrs.  J.  Gr.  Grace  and  Son, 
besides  stained  glass  by  Messrs.  Heaton,  Butler,  and 
Bayne,  and  china  by  Messrs.  Minton  and  Co. 

Bay  No.  2 contains  a screen  showing  the  side  of  a 
room  decorated  in  the  English  style  of  late  18th  century, 
with  silt  in  the  panels,  and  an  oval  mirror  in  a gilt 
frame  of  same  period  on  the  centre  of  panel ; satin- 
wood  cabinets,  pole-screens,  and  arm-chairs,  marque- 
terie  writing-table,  mirrors,  &c.,  exhibited  by  Messrs. 
Morant,  Boyd,  and  Blanford  ; also  three  dishes  of  gold 
lustre-ware,  by  Mr.  William  de  Morgan. 

Bay  No.  3. — The  walls  and  ceiling  are  decorated  in 
the  Louis-Seize  style,  and  the  bay  contains  a cabinet 
and  chimney-piece  in  the  Oriental  Greek  character, 
composed  of  boxwood,  ivory,  pear,  ebony,  and  other 
woods ; several  other  cabinets,  tables,  chairs,  &c. , and 
various  specimens  of  old  Japanese  lacquer,  and  Chinese 
and  J apanese  ornaments,  e:^bited  by  Messrs.  Jackson 
and  Graham  ; also  wrought-iron  dogs,  by  Eeetham  and 
Co.,  and  combination  gaseliers  in  ormolu,  and  cut-glass, 
by  Messrs.  E.  and  C.  Osier. 

Bay  No.  4. — Messrs.  GUlow  and  Co.  show  part  of  a 
room  in  the  Italian  style.  The  walls  are  hung  with 
green  velvet,  the  embroidered  borders  executed  from 
designs  of  the  firm  by  the  School  of  Art  Needlework. 
The  Oriental  carpets  and  curtains  from  Messrs.  Vincent 
Bobinson  and  Co.  The  chased  metal  works  and  orna- 
ments by  Messrs.  Elkington  and  Co.  Painted  vases 
and  tazzi,  in  the  Italian  style,  by  Messrs.  Minton  and 
Co. ; and  the  Doulton  ware  and  painted  plates,  by 
Messrs.  Doulton,  Lambeth.  The  stained  glass  window 
from  the  Royal  Stained  Glass  Works,  Windsor,  and 
cut-glass,  and  chandelier,  supplied  by  Messrs.  Webb 
and  Co.,  of  Stourbridge.  Messrs.  Gillow  exhibit 
mantelpiece,  carved  walnut  secretaire,  satin  - wood 
cabinet,  tables,  seats,  tripods,  &c.  Wood  carvings  of 
birds,  of  a Shakespeare  cabinet,  and  of  the  head  of 
Shakspeare,  by  Mr.  W.  Perry. 

Bay  No.  6. — Messrs.  Holland  and  Sons  exhibit  a 
dressoir  for  dining-hall,  of  oak,  inlaid  and  relieved 
with  gilding,  the  centre  of  canopy  surmounted  by  a 
tablet  with  carved  subject,  and  mottoes  from  Pericles, 
the  metal  work  entirely  of  hand -wrought  brass,  designed 
by  the  late  B.  J.  Talbert ; a cabinet  in  ebony,  designed 
and  partly  executed  by  Barbetti,  of  Elorence,  and  a 
writing-table. 

Bay  No.  6. — Messrs.  Howard  and  Sons  exhibit  a 
special  treatment  of  wall  elevation  and  embroidery, 
cabinet  work  and  parquet  flooring.  The  Barberini  and 
Milton  vases  in  carved  glass,  are  exhibited  by  Mr.  P. 
Pargeter. 

Bay  No.  7 contains  a specimen  of  wall  decoration 
of  the  18th  century,  after  the  style  of  the  Messrs. 
Adam,  a mahogany  inlaid  sideboard,  and  cylinder 
writing-table  of  the  same  period,  a pianoforte  case  of 
marqueterie  work  of  Louis  XY.  period,  mahogany 
writing-table  of  the  18th  century,  after  “ Chippendale,” 
and  various  specimens  of  carving  and  gilding,  all 
exhibited  by  Messrs.  Wright  and  Mansfield. 

Bay  No.  8 contains  dressoir^  mantel-piece,  chairs, 
and  other  decorative  furniture  exhibited  by  Messrs. 
Collinson  and  Lock. 

The  corridor  contains  specimens  of  Doulton  ware, 
exhibited  by  Messrs.  Doulton  and  Co.,  consisting  of 
terra-cotta  panels,  designed  and  executed  by  Mr.  G. 
Tinworth,  decorative  panels  by  Miss  Jane  Atkinson, 
tiles  and  plaque  by  Mr.  Edward  Sears ; also  stained 
glass  by  Mr.  Sears,  and  Algerian  carpets  worked  by  hand 
by  S.  Moline,  of  Algiers. 

Bay  No.  9. — Messrs.  Gregory  and  Co.  exhibit  a col- 
lection of  cabinets,  tables,  chairs,  &c.,  in  solid  rosewood, 
of  the  modern  English  school.  Turkoman  tapestry, 
curtains,  and  portieres  of  a special  manufacture,  suitable 
for  rooms  where  Oriental  carpets,  &c.,  are  used. 

Bay  No.  10. — Messrs.  Shoolbred  and  Co.  exhibit 


carved  cabinets,  tables,  mantelpiece,  aud  other  art 
furniture. 

Bay  No.  11. — Messrs.  Johnstone,  Jeanes,  and  Co. 
exhibit  carved  Italian  walnut  buffet,  and  dining-room 
chair  to  correspond,  walnut  panelling  for  side  of  £ning- 
room  or  haU,  and  specimens  of  stained  glass.  The  china 
in  this  bay  is  shown  by  Messrs.  Minton  and  Co.,  and 
the  metal  work  by  Messrs.  Perry  and  Co. 

Bay  No.  12. — The  School  of  Art  Wood-Carv^iag 
exhibit  a copy  of  18th  century  English  mantel- 
piece, 3 feet  deal  moulding,  executed  by  Miss  M. 

L.  Irwin,  two  pilasters  by  Miss  E.  E.  Rowe  and 

M.  Young,  the  fittings  by  Messrs.  Eeetham  and 
Co.  Mr.  Sidney  Phelps  exhibits  panels  of  a balcony, 
two  pairs  of  sconces,  and  a pair  of  fine  dogs  in 
iron-work.  Mr.  E.  Gleeson  exhibits  an  ivory  fan 
mounted  with  Mechlin  lace,  and  carved  fan  sticks  in 
mother-of-pearl,  ivory,  tortoiseshell,  and  pearl  and 
ebony.  Messrs.  Morton  and  Co.,  of  Edinburgh,  exhibit 
examples  of  Tynecastle  tapestry,  a new  fabric  for  the 
covering  of  walls,  &c.,  the  invention  of  Mr.  W.  Scott 
Morton.  Mr.  Thomas  Jacob  exhibits  two  ornamental 
cabinets. 

With  reference  to  the  award  of  the  Society’ s medals 
and  certificates,  it  has  been  decided  that  the  names  of 
the  designers  and  art  workmen  who  have  been  engaged 
in  the  production  of  the  art  manufactures  now  exhibited, 
shall  be  given  to  the  jury  appointed  to  award  the 
medals  and  certificates  of  the  Society  of  Arts,  and  that 
the  names  of  those  to  whom  the  awards  are  made  shall 
be  published  in  the  Journal. 

The  Council  of  the  Royal  Albert  Hall  have  agreed  tO' 
present  each  member  of  the  Society  of  Arts  with  a non- 
transferable  season  ticket,  and  any  member  wishing  for 
such  ticket  can  have  one  on  application  to  the  Secretary, 
Society  of  Arts. 


THE  PROPAGATION  OE  SPONGE  BY 
CUTTINGS. 

By  C.  G.  Warnford  Lock. 

In  a recent  report  on  the  Bahamas  (see  Journal y 
December  31,  1880,  p.  102),  Professor  Ray  Lankester 
called  attention  to  the  account  of  the  efforts  made  by 
the  Austrian  Government  to  improve  sponge  culture  in 
the  Adriatic,  published  by  Dr.  Emil  von  Marenzeller  in 
the  Transactions  of  the  Zoological-Botanical  Society 
of  Vienna.”  The  following  abstract  from  the  German 
original  will,  doubtless,  have  an  interest  for  many 
readers  of  the  Society  of  Arts  Journal : — 

The  history  of  the  experiments.  Dr.  Marenzeller  dis- 
misses in  a few  lines.  Professor  0.  Schmidt,  in  an  article 
in  the  Wiener  Zeitung,  and  in  his  work  on  the  Adriatic 
sponges  (both  in  German),  expressed  a conviction  that, 
if  a perfectly  fresh  sponge  were  cut  into  suitable  pieces, 
and  these  were  again  placed  in  the  sea,  they  would  grow, 
and  in  time  become  perfect  sponges.  This  was  put  to 
the  test  by  an  experiment  conducted  in  the  Bay  of 
Socolizza,  on  the  north-east  point  of  the  island  of  Lesina, 
commenced  in  1863,  and  concluded  in  November,  1872. 
Success  was  rendered  impossible  by  the  unceasing  dis- 
turbance of  the  locality  with  fishing  nets,  and  even  by 
actual  robbery  of  sponges  and  apparatus.  The  pile- 
worm,  which  contributed  to  the  mischief  by  destroying 
the  woodwork  used,  was  harmless  in  comparison  with 
the  determined  opposition  of  the  local  populace,  inspired 
by  a deep  prejudice  against  the  innovation.  These  un- 
fortunate circumstances,  however,  did  not  prevent  the 
accumulation  of  a mass  of  valuable  information,  well 
calculated  to  form  a basis  for  the  repetition  of  the 
attempt  under  more  favourable  circumstances  elsewhere. 

The  most  suitable  season  for  commencing  the  propa- 
gation is  the  winter.  The  growth  of  the  sponge,  aud 
the  healing  of  the  cut  surfaces,  proceeds  much  more 
slowly  in  winter  than  in  summer ; but  a high  tempera- 
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ture  is  dangerous,  by  reason  of  the  great  tendency  of 
the  sponge  to  undergo  rapid  putrefaction.  In  winter,  a 
living  sponge  may  remain  dry  for  several  hours  ; in 
summer,  it  is  ruined  in  a few  minutes  after  leaving  the 
sea,  especially  if  not  constantly  supplied  with  fresh 
water.  Buccich  placed  some  sponge  cuttings  for  eight 
hours  in  a shady  airy  place,  at  a temperature  of  7°  B. 
(48^  F.),  in  the  month  of  February,  yet  all  grew. 

As  to  locality,  choice  should  be  made  of  bays  sheltered 
from  strong  waves  and  currents,  but  not  quite  still ; the 
bottom  should  be  rocky,  and  clothed  with  living  algae  ; 
and  there  should  be  a moderate  ebb  and  flow  of  the  tide. 
In  all  cases,  the  neighbourhood  of  the  mouths  of  brooks, 
rivers,  and  subterranean  springs  must  be  avoided.  The 
freshness  and  liveliness  of  colour  of  the  marine  algae 
are  sure  indications  of  a suitable  spot.  The  worst  enemy 
of  sponge  culture  is  mud.  Under  certain  circumstances, 
the  seclusion  of  the  bay  by  means  of  a chain  across  the 
entrance  is  to  be  recommended. 

The  sponges  chosen  for  cutting  must  be  gathered  by 
experienced  hands,  with  aU  possible  gentleness.  They 
are  removed  either  by  tongs  or  by  drag-nets.  One  arm 
of  the  tongs  is  fixed  to  a long  stake,  the  other  is  mov- 
able, and  can  be  advanced  towards  the  first  by  a noose, 
thrust  down  the  stake  by  the  collector  ; objects  coming 
between  the  crimped  ends  of  the  tongs  are  thus  held 
fast,  and  can  be  drawn  up  to  the  surface,  of  course  only 
from  a slight  depth,  such  as  the  eyes  and  the  stake  can 
penetrate  to.  The  spionges  must  either  (and  this  is  the 
most  critical  point)  be  taken  up  with  their  roots  entire, 
or  they  must  be  tom  from  them,  whereby  a prejudicial 
squeeze  or  serious  wound  may  very  easily  be  inflicted. 
It  was  foimd  at  Lussin  and  Lesina,  that  when  the  men 
used  one  of  O.  F.  Muller’s  or  Ball’s  drag-nets,  or  even 
a net  resembling  the  “trawl”  of  the  English  and 
American  deep-sea  fisheries,  the  sponges  were  nearly 
always  brought  up  in  good  condition.  It  is  also  very 
very  important,  when  collecting  sponges  for  subdivision, 
to  make  a certain  selection,  as  the  malformed  and  com- 
mercially worthless  specimens  are  as  weU  adapted  to 
this  purpose  as  the  best  shaped.  Such  of  the  latter  as 
are  brought  up  should  be  left  intact,  and  prepared  for 
market.  The  raising  of  sponges  by  means  of  the  tongs 
presents  the  additional  objection  that  the  operation  can 
be  performed  only  when  the  surface  of  the  sea  is  per- 
fectly smooth.  The  sprinkling  of  oil  on  the  surface  is 
not  sufficiently  effective  for  the  purpose  of  rendering  it 
smooth.  Buccich,  therefore,  devised  a simple  apparatus, 
constmcted  as  follows  : — A tin  box,  32  c.m.  (12§  in.) 
square,  has  a glass  plate  fixed  in  the  bottom ; on  placing 
the  box  on  the  surface  of  the  water,  the  bed  of  the  sea 
becomes  %'isible.  [The  Greek  sponge-fishers  make  use 
of  a zinc  cylinder,  37  c.m.  (14|^  in.)  in  diameter, 
and  50  c.m.  (19^  in.)  high,  with  a glass  plate  in 
the  bottom,  and  sink  it  half-way  in  the  water.  The 
sponge -and  pearl-fishers  in  the  Bahamas  and  Panama 
employ  a closely  similar  apparatus  for  a like  purpose.] 

Buccich  found  that  it  was  not  judicious  to  throw  the 
sponges  gathered  from  time  to  time  into  one  common 
receptacle,  there  to  await  the  cutting  operation,  as  they 
very  readily  took  injury,  by  the  pressure  and  by  the 
jolting  together.  He  therefore  adopted  the  plan  of 
fixing  them  temporarily,  with  wooden  pegs,  to  the  inner 
side  of  a sort  of  fish-basket,  fastened  to  the  tow  rope 
of  the  boat  whence  the  fishery  is  being  prosecuted.  If 
any  sponge  is  injured,  the  damaged  portion  must  be 
cut  away ; the  rest  is  pegged  up,  either  in  its  entirety, 
or  when  cut  into  pieces. 

At  a low  temperature  in  the  cold  season  of  the  year, 
it  is  possible,  with  sponges  freshly  caught  on  the  spot, 
to  proceed  at  once  to  make  cuttings  from  them  ; whilst 
during  warm  weather,  it  is  necessary  to  wait  and  see 
whether  any  signs  of  putrefaction  make  their  appear- 
ance. This  reveals  itself  by  the  dullness  and  softness  of 
the  affected  part.  When  it  happens,  further  observa- 
tion is  needed,  after  cutting  off  the  diseased  portion,  to 
ascertain  whether  the  putrefaction  has  spread.  Small 


sponges  are  usually  totally  destroyed  when  once 
attacked  ; in  large  ones,  a limit  may  sometimes  be  set 
to  the  mischief. 

The  dissection  is  rapidly  performed,  either  with  an 
ordinary  knife,  or,  as  Buccich  found,  better  with  a fine 
saw-Hke  blade,  which  is  much  less  liable  to  injury  by 
the  foreign  matters  so  abundantly  found  in  sponge.  The 
sponge  is  laid  upon  a smooth  w'ooden  board,  moistened 
with  sea-water.  The  size  of  the  cuttings  is  usually 
about  26  c.  mil.  (1  cubic  inch).  It  is  well  that  each 
cutting  should  have  the  greatest  possible  area  of 
uninjured  outer  skin.  The  cuttings  are  placed  directly 
in  the  spots  where  they  are  intended  to  resume  growth. 

A healthy  piece  of  sponge  firmly  attaches  itself  to  any 
surface  with  which  it  comes  into  intimate  contact  in  a 
short  time.  Cut  sponges  grow  together  again.  The 
attachment  takes  place  most  rapidly  when  the  jiieces 
have  but  one  cut  surface,  and  this  is  laid  upon  the 
support — wood,  stone,  &c.  During  perfect  calm,  for  at 
least  24  hours,  it  is  possible,  according  to  Buccich,  to 
plant  the  cuttings  upon  the  stony  sea -bottom  itself,  and 
they  will  hold.  He  saw  pieces  that  were  merely  cast 
into  the  sea  on  an  ordinarily  suitable  rocky  bottom, 
dining  perfect  calm,  attach  themselves  and  grow.  Thu.s 
enlightened  as  to  the  natural  habits  of  the  sponge, 
Buccich  prepared  stone  slabs,  53  mm.  (2  inches)  thick, 
as  a foundation.  These  he  perforated  with  holes,  and 
fastened  the  cuttings  to  them  by  wooden  pegs  driven 
into  the  holes  ; but  it  became  evident  that  the  mud  and 
sand  of  the  sea-bottom,  perhaps  also  excess  of  light, 
were  inimical  to  further  growth,  and  the  necessity  for 
preventing  or  minimising  these  two  e\il  influences  has 
been  shown  by  aU  experience.  Preference  will  always 
attach  to  stone  as  a foundation,  it  being  the  natural 
ground,  cheap,  and  not  attacked  by  the  teredo.  Origin- 
ally Prof.  O.  Schmidt  employed  perforated  wooden 
chests,  on  whose  inner  side,  the  cuttings  were  fixed 
by  means  of  metallic  or  wooden  tacks.  This  extremely 
simple  arrangement  was  found  unsatisfactory,  as  the 
chests,  when  sunk  in  the  sea,  became  filled  with  sand, 
and  the  holes  got  stopped  up  and  ceased  to  admit  light. 
The  sponges  acquired  a white  sickly  look.  The  attach- 
ing of  the  cuttings  by  metallic  pegs  is  objectionable  ; all 
cuttings  tlius  treated  were  much  slower  to  resume 
growth  than  those  pegged  with  wood.  The  rust  wliich 
soon  forms  on  the  metallic  nails  prevents  the  sponge 
from  taking  a firm  hold,  so  that  the  immediate  portion, 
and  possibly  the  whole  cutting,  is  ruined.  Lattice 
frames,  having  the  form  of  floating  tables  above,  and 
with  the  sponges  attached  beneath,  have  also  been  tried. 
Professor  O.  Schmidt  also  suggested  merely  tying 
the  cuttings  to  strong  suitable  strings.  By  the  fii*st 
plan,  there  was  too  much  shade ; by  the  second,  too 
much  light ; and  possibly  some  mischief  was  done  by 
the  fine  matters  drifted  over  the  surface  of  the  sea,  and 
accumulated  as  a deposit  of  the  compound  vaguely  knov*n 
as  ‘ ‘ dirt. ’ ’ Buccich  first  constructed  an  apparatus  com- 
posed of  two  planks  crossing  each  other  at  right  angles, 
with  a third  plank  as  a cover.  This  was  so  far  success- 
ful that  the  cuttings  were  exposed  on  all  sides  to  the 
action  of  the  sea,  and  assumed  the  desirable  roimd 
form.  He  then  made  a modification  of  this  apparatus, 
consisting  of  two  boards,  63  c.m.  (24^  in.)  long,  and 
40  c.m.  (15|in.)  broad;  one  forms  the  bottom,  and 
the  other  the  lid,  and  they  are  held  parallel  one 
over  the  other  at  a distance  of  42  c.m.  (16^  in.)  by 
two  short  stays,  some  11  c.m.  (4^  in.)  apart.  In 
the  space  between  these  stays,  stones  can  be  placed  as 
ballast ; on  the  top  of  the  cover,  is  a handle.  In  both 
planks,  holes  are  bored  at  12  cm.  (4^  in.)  apart, 
or  24  holes  in  each.  Buccich  fastened  the  cuttings  not 
simply  on  the  apparatus,  but  on  sticks  which  were 
driven  into  the  holes  of  both  boards.  As  material  for 
the  sticks,  he  chose  before  everything  the  common 
Spanish  cane,  whose  siliceous  rind  is  proof  against  the 
attacks  of  the  pile-worm.  The  sticks  were  42  c.m. 
(16^  in.)  long,  and  bored  through  at  distances  of 
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12  c.m.  (4J  in.),  the  lower  end  being  split.  On 
each  stick,  three  sponge -cuttings  were  fastened  in  such 
a manner  that  they  should  lie  over  the  bore -holes ; 
through  these,  wooden  sticks  were  thrust,  and  each  cutting 
was  thus  fixed.  [It  is  a matter  of  great  regret  that  no 
illustration  of  these  several  apparatus  was  published  in 
the  original.] 

When  the  sponge -cuttings  are  to  be  pegged  only  with 
wooden  nails,  a triangular  stiletto  will  suffice  for  pierc- 
ing the  sponge.  When  adopting  the  method  of  fixing 
by  sticks,  such  an  instrument  is  not  suitable,  because 
much  too  great  force  would  be  required  to  make  an 
opening  to  admit  the  sticks.  Forcing  and  squeezing 
cause  a loss  of  sareode,  the  minimising  of  which  is  the 
first  rule  that  governs  all  manipulations  of  sponge. 
Buccich  bored  the  cuttings  with  an  auger  with  toothed 
edges,  6 mm.  (^-inch)  broad,  fixed  to  a vertical 
wheel,  driven  rapidly  by  a little  pulley.  While  one 
hand  quietly  presses  the  sponge  against  the  borer,  the 
other  turns  the  wheel.  In  a few  seconds  the  operation 
is  concluded.  The  bore-hole  is  clean,  the  fibres  are  not 
tom,  and  the  sareode  does  not  run  out.  When  a stick  is 
filled  with  cuttings,  its  split  end  is  thrust  into  one  of  the 
holes  in  the  support,  and  a wedge  is  driven  through  the 
slit.  As  each  bottom  and  top  takes  24  sticks,  carrying 
three  cuttings  apiece,  one  such  apparatus  will  accom- 
modate 144  cuttings. 

During  the  whole  manipulation,  until  the  arranging 
of  the  sponges  is  quite  complete,  they  must  be  repeatedly 
and  gently  moistened  with  sea -water,  especially  in 
summer.  When  an  apparatus  is  furnished,  it  should 
be  sunk  at  once  in  warm  weather ; in  winter,  as  before 
remarked,  a little  delay  does  no  harm.  The  apparatus 
may  be  most  conveniently  let  down  and  pulled  up  by 
means  of  a small  anchor.  The  depth  may  be  5 to  7 
metres  (16  to  22  ft.) 

The  suspension  of  the  apparatus  from  a support, 
Buccich  does  not  consider  necessary.  AU  woodwork 
must  be  well  tarred.  This  is  not  a perfect  remedy,  but 
is  the  only  temporary  precaution  available  against  the 
pile -worm.  In  the  Bay  of  Socolizza,  it  was  proved 
that  the  tarred  portions  even  were  destroyed  at  last. 
The  teredo  not  only  increases  the  amount  of  capital 
necessary  for  repairing  the  damaged  apparatus,  but 
also  depreciates  the  condition  of  the  cuttings,  as  the 
pegs  or  sticks  fall  out,  and  the  sponges  are  destroyed. 
The  most  rational  mode  of  procedure  would  therefore 
be  to  avoid  wood  altogether,  and  to  make  use  either  of 
stones,  with  smtable  precautions  against  mud  and 
direct  light,  or  to  employ  iron  in  the  construction  of  the 
apparatus  recommended  by  Buccich, 

If  the  cuttings  hold  fast  after  three  or  four  weeks, 
the  propagation  is  secure.  A characteristic  feature  of 
the  cuttings  is  their  tendency  to  assume  a round  form. 
To  facilitate  this  on  every  side,  is  the  chief  aim  of 
Buccich’ s system  of  supporting  on  sticks.  As  to  the 
rate  of  growth  of  the  cuttings  within  a certain  period, 
no  rule  can  be  given,  on  account  of  the  varying  condi- 
tions. Buccich  remarked  that  the  cuttings  in  the  first 
year  were  two  or  three  times  as  large  as  they  were 
originally.  He  further  remarked  that  the  cuttings 
grew  better  in  the  first  and  fourth  years,  than  in  the 
second  and  third— a point  evidently  regarded  as  dovibt- 
ful  by  Dr.  Marenzeller  ; and  it  would  seem  that  though 
some  specimens  may  have  attained  a considerable  size  in 
the  fifth  year  of  transplantation,  still  a term  of  seven 
years  is  necessary  to  produce  a marketable  and  profitable 
article.  Dr.  Marenzeller  also  mentions  the  fact  that, 
besides  being  beautifully  formed  and  rounded,  the  cut- 
tings retain  these  qualities,  and  perfect  health,  with 
increasing  size. 

In  conclusion,  Buccich  proposes  the  question  whether 
the  undertaking  can  be  made  profitable,  and  answers  it 
in  the  affirmative.  He  is  of  opinion  that,  with  due 
care  in  the  operations,  the  cuttings  will  thrive,  and  the 
loss  need  never  exceed  10  per  cent.,  including  all  con- 
tingencies. Taking  the  cost  of  the  establishment  of 


5,000  cuttings  at  about  300  gulden  (the  gulden  is 
worth  nominally  2s.,  really  about  Is.  8d.,  or  say  300 
gulden  = £25),  and  the  loss  at  10  per  cent.,  there  will  be 
a crop  of  4,500  sponges  at  the  end  of  seven  years, 
the  value  of  which  Buccich  places  at  900  gulden. 
Dr.  Marenzeller  considers  this  price  far  too  high,  as 
the  wholesale  merchants  in  Trieste  give  an  average  of 
8 gulden,  and  a maximum  of  10  gulden  per  kilo,  of 
Dalmatian  sponge.  The  sponges  must  be  of  consider- 
able size,  such  as  will  not  with  certainty  be  attained 
even  in  seven  years.  Finally,  allowance  must  be  made 
for  the  fact  that  the  sponges  grown  on  sticks  are  con- 
sidered commercially  inferior,  and  that  their  value,  on 
account  of  the  central  perforation,  is  one  third  less  than 
that  of  naturally  grown  sponges.  The  profit  would 
seem  larger  if  there  were  not  so  long  an  interval  between 
the  outlay  and  the  harvest ; in  other  words,  if  the 
growth  of  the  cuttings  were  not  so  slow.  A seven 
years’  suspense  is  a great  deterrent.  To  this  must  be 
added,  that  in  order  to  maintain  a continual  production 
during  the  seven  years  from  the  commencement,  an 
annual  outlay,  equal  to  the  first,  is  necessary,  while  the 
apparatus  is  not  so  simple  that  any  dweller  on  the  coast 
can  make  it  for  himself,  and  wood  is  not  available,  by 
reason  of  the  pile -worm.  Dr.  Marenzeller,  therefore,  con- 
cludes that  the  propagation  of  sponge  by  cuttings  is 
not  to  be  recommended  to  people  without  capital, 
but  is  more  suited  to  the  attention  of  a capi- 
talist, or  an  association  of  capitalists,  and  to  be 
conducted  on  a large  scale.  [The  great  absence  of 
money  in  Austro -Hungary  must  be  borne  in  mind  in 
weighing  this  opinion.]  It  would  be  a matter  of  great 
encouragement  did  we  possess  the  knowledge  how  to 
augment  the  growth  of  sponge  under  natural  conditions, 
even  though  it  were  no  more  rapid  than  in  the  case  of 
the  cuttings.  This  being  so,  Dr.  Marenzeller  considers 
it  more  than  questionable  whether  it  would  be  advan- 
tageous to  cut  into  pieces  a sponge  which,  uncut,  would 
have  more  quickly  reached  the  same  size  and  weight  as 
the  collective  cuttings,  and  attention  might  then  be  re- 
stricted to  the  production  of  properly  rounded,  even 
though  small,  sponges  from  ill -shaped  and  commercially 
worthless  ones.  Possibly,  also,  the  production  of  more 
individuals  of  larger  size  and  better  form  might  be 
effected,  which,  according  to  Cavolini’s  experiments, 
and  in  Buccich’s  opinion,  should  present  no  difficulty. 


BKITISH  MUSEUM  FEINTED  CATALOGUE  OF 
FEINTED  BOOKS. 

Another  important  step  has  been  taken  by  the  Trustees 
of  the  British  Museum  in  the  gigantic  task  of  turning  the 
voluminous  MS.  catalogue  into  a printed  one.  The  MS. 
catalogue  already  takes  upmoreroom  intheEeading-room 
than  can  well  be  spared,  and  it  is  calculated  that  when 
all  the  MS.  entries  are  superseded  by  printed  ones  that 
the  volumes  wiU  be  reduced  in  number  to  about  a third 
ox  what  they  are  at  present.  Some  of  the  volumes  are 
now  congested  with  entries,  and  it  has  therefore  been 
decided  to  print  these  crowded  entries  in  the  first 
instance.  In  order  to  carry  this  decision  into  effect,  the 
first  portion  of  the  letter  B has  been  printed,  and  it 
forms  a folio  part  of  191  pages.  The  first  entry  is  as 
follows  : — 

‘‘B  seek..  The  Lord’s-day,  the  Sabbath  day.  . . 

Digested  dialogue -wise  between  two  Divines  A 
and  B,  &c.,  1636  4to.  4355.  b.” 

The  last  entry  is— • 

“B.  y S.,  DF.  Florinda,  escena  tragica  impersonal 
[in  verse]  For  D.  F.  B.  y S.  Valencia  1816  4to. 
1342,  f.  1 (37).” 

It  is  not  intended  to  continue  the  printing  in  any 
particular  order,  but  to  deal  first  with  those  portions  ol 
the  catalogue  that  require  re-arrangement  on  account  ol 
the  crowded  nature  of  the  MS.  entries.  It  is  therefore 
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not  probable  that  the  letter  B will  be  completed  at  the 
present  time. 

This  pi'inting  of  the  old  slips  will  not  effect  the  pro- 
gress of  the  catalogue  of  modern  books  and  new 
additions  which  will  be  continued  independently. 


MANUFACTUKE  OF  MATTING  IN  CHINA. 

The  United  States  Consul  at  Canton  reports  that  the 
manufacture  of  matting  is  extensively  carried  on  in 
China,  especially  towards  the  south,  where  it  is  one  of 
the  most  important  industries  engaged  in.  Enormous 
quantities  of  matting  are  made  both  for  export  and 
also  for  home  use,  much  being  used  as  sails  on  the 
native  sailing  craft,  as  it  is  much  cheaper,  if  not  more 
durable,  than  the  ordinary  canvas  or  sailcloth.  It  is 
also  used  as  coverings  for  boxes  and  packages  in  which 
tea,  sugar,  cassia,  &c. , are  exported ; also  in  making 
money  bags,  it  being  a very  convenient  mode  of  handling 
dollars,  especially  when  broken  up  into  small  pieces  by 
the  constant  stamping  or  ‘ ‘ chopiiing  ’ ’ of  the  dollars, 
as  is  the  custom  in  China.  The  plant  from  which  the 
mat  sails,  &c.,  so  extensively  used  in  China,  is  obtained, 
is  known  as  “ aquatic  grass,”  also  as  “ rush.”  It  is  culti- 
vated in  the  Shuihing  department  on  the  West  River, 
about  seventy-five  miles  in  the  interior  from  Canton. 
It  is  grown  in  the  same  way  as  rice,  in  fields  flooded 
with  water.  It  requires  very  little  care  in  its  cultiva- 
tion, as  it  propagates  itself  by  shoots  from  the  root,  and 
attains  a height  of  from  six  to  eight  feet.  It  is 
brought  to  market  in  bundles  of  about  twelve  inches  in 
diameter,  and  if  of  proper  length  and  good  quality, 
sells  at  about  lOd.  per  bundle,  each  bundle  being 
sufficient  to  make  four  bed  mats,  or  six  such  as  are 
used  for  making  sails.  The  district  of  Tung  Kuan 
produces  large  quantities  of  this  grass,  but  of  a species 
used  almost  entirely  in  the  manufacture  of  floor  matting. 
It  is  said  to  grow  better  in  the  vicinity  of  salt  water, 
where  the  water  flooding  it  is  somewhat  brackish.  It 
is  planted  usually  in  the  month  of  June  from  slips. 
These  are  allowed  to  grow  for  about  two  months, 
when  they  are  replanted  in  rows.  The  soil  being 
plentifully  manured  with  bean  cake,  it  requires  nearly 
twelve  months  to  mature,  when  it  is  cut,  the  shoots  or 
straws  are  split  in  two  with  a knife,  and,  when  par- 
tially dried  in  the  sun,  packed  in  bundles,  and  manu- 
factured into  matting  at  the  city  of  Tung  Kuau,  or 
brought  to  Canton,  where  there  are  several  extensive 
manufactories.  When  brought  to  the  factory,  the  grass 
is  carefully  sorted,  it  is  then  made  into  bundles  of  two 
or  three  inches  in  diameter,  and  placed  in  large  earthen- 
ware jars,  holding  about  ten  gallons  of  water ; it  is 
allowed  to  remain  thus  in  soak  for  three  days,  when  it 
is  taken  out  and  dried  in  the  sun  for  a day.  If  it  is 
to  be  dyed  the  ordinary  red  colour,  which  has  been  for 
years  much  in  vogue,  it  is  placed  in  jars  containing 
a liquid  dye,  made  by  soaking  red  sapan  wood  chips  in 
water.  It  remains  in  these  jars  for  five  days,  then  dried 
for  a day,  afterwards  again  immersed  in  the  dye  for 
three  days,  when  it  is  usually  ready  for  use.  It  is  only 
within  the  past  two  or  three  years  that  other  colours, 
such  as  green,  yellow,  and  blue,  have  been  used  to  any 
extent.  The  solution  for  colouring  yellow  is  produced 
from  the  seeds  and  flowers  of  a plant  common  to 
China,  the  “ hui  fa.”  A yellow  colouring  matter 
is  also  made  by  boiling,  for  several  hours,  twenty- 
five  pounds  of  Sophora  Japoniea  in  one  hundred 
gallons  of  water,  and  adding,  when  cooled,  one 
pound  of  alum  to  each  ten  gallons  of  the  solution. 
Green  and  blue  are  produced  from  the  twigs  and  leaves 
of  the  “ lam  yip  ” or  blue  plant,  which  grows  in  abund- 
ance near  Canton.  To  the  solution  thus  produced  a 
small  quantity  of  chemical  dye  is  now  usually  added. 
In  dyeing  these  colours,  the  straw  is  soaked  in  water  for 
seven  days,  and  then  immersed  in  the  colouring  matter 
for  a few  hours  only,  the  solution  being  hot.  Consul 


Lincoln  states  that  in  a recent  visit  to  one  of  the  largest 
manufactories,  he  found  fifty  looms  being  worked,  eight 
of  which  were  large,  and  forty-two  small.  The  large 
ones  are  exactly  the  same  as  the  ordinary  silk  loom,  and 
are  used  in  making  the  very  wide,  and  also  the  damask 
or  carpet  patterns.  Three  men  are  required  to  work 
each  of  the  large  looms,  their  wages  being  from  Is.  3d. 
to  Is.  8d.  a day.  Eight  yards  of  matting  from  each 
loom  is  considered  an  average  result  of  a day’s  work. 
The  small  looms  are  rude  and  simple,  each  being 
worked  by  two  small  boys,  who  are  paid  from  7d.  to 
lOd.  per  day  each,  and  who  daily  weave  five  yards  of 
most  perfect  matting  of  the  more  ordinary  patterns. 
The  loom  is  composed  of  two  uprights,  driven  into  the 
ground,  about  five  feet  apart,  and  about  four  feet  in 
height,  two  cross-bars  fit  into  sockets  in  the  uprights, 
one  at  the  top,  the  other  about  eight  inches  from  the 
ground.  The  warps,  which  are  strings  of  Chinese 
hemp,  two  yards  and  a-half  in  length,  are  then  passed 
over  the  upper,  and  round  beneath  the  lower  cross-bar, 
through  the  holes  in  the  weaving-bar,  and,  being  drawn 
taut,  are  fastened  by  both  ends  to  a long,  thin  piece 
of  bamboo,  placed  parallel  with,  and  just  below  the 
lower  cross-bar.  The  wea\dng  bar,  and  the  most 
important  part  of  the  loom,  consists  of  a piece  of  wood, 
varying  in  length  according  to  the  width  of  the  matting 
required,  and  about  two  inches  square  ; through  this, 
small  holes  are  pierced  at  different  intervals,  into  which 
the  warps  are  passed ; the  bar  can  thus  be  worked  up 
and  down  in  the  warps  by  means  of  handles  near  the 
extremities— these  holes  vary  in  distance  from  each 
other  according  to  the  pattern  desired— alternately  on 
top  and  bottom.  The  holes  are  enlarged,  or  formed 
into  slots,  converging  at  the  centre  of  the  stick.  "SMien 
the  warps  have  been  thus  arranged,  and  bundles  of 
different  coloured  straw,  sufficiently  damp,  deposited 
near  the  loom,  one  of  the  boys  raises  the  wea\dng  bar 
to  the  top  of  the  warps,  tipping  it  forward,  the  slits  in 
the  bar  allowing  the  alternate  warps  to  remain  per- 
pendicular, the  holes  carrying  the  others  forward,  thu.s 
separating  them  sufficiently  to  admit  of  a single  straw 
being  passed  between  them.  This  is  done  by  a long 
flat  piece  of  bamboo,  a notch  being  cut  near  the  end, 
into  which  one  end  of  the  straw  is  placed,  and  then 
used  as  a shuttle.  When  the  bamboo  is  withdrawn,  the 
weaving  bar  descends,  carrying  the  straw  to  the  bottom ; 
the  bar  is  then  raised  again  and  tipped  down,  thus 
carrying  the  warps  backward  which  had  just  before 
been  passed  forward,  the  work  of  the  shuttle  being 
repeated.  As  the  weaving  bar  presses  the  straw  down, 
the  weaver  gives  the  ends  of  the  straw  a half-turn 
round  the  outside  warps,  the  operation  being  repeated 
until  the  warps  are  full,  the  edges  trimmed,  the  warps 
untied,  the  matting  now  two  yards  in  length  removed, 
and  a new  set  of  warps  put  on.  The  matting  thus 
woven  is  then  dried  in  the  sun,  and  over  a slow  fire. 
The  shrinkage  consequent  on  this  drying  is  nearly  four 
yards  in  forty.  When  dried  it  is  stretched  on  a frame 
and  worked  down  tight  by  hand,  then  sent  to  the 
packing-house,  where  men  are  engaged  in  fastening  the 
two  yards  lengths  together,  it  requiring  twenty  lengths 
to  make  the  ordinary  roll.  The  fastening  together  is 
done  by  taking  the  projecting  ends  of  the  warps  of  one 
piece,  and  by  means  of  a large  bamboo  needle,  passing 
them  backwards  and  forwards  through  the  reeds  of 
another  piece,  in  fact,  sewiug  them  together  ; each  roll 
of  forty  yards  is  then  carefully  covered  with  a coarse, 
plain,  straw  mat,  marked  and  numbered  ready  for  ship- 
ment. 


OOLACHAN  OIL  A SUBSTITUTE  FOR  COD 
LI\H]R  OIL. 

Under  the  above  name  a new  medicinal  oil  has  lately 
been  introduced  to  English  commerce.  It  is  said  to  so 
closely  resemble  cod  liver  oil,  both  in  appearance  and 
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therapeutic  ffect,  as  to  he  scarcely  distinguishable  from 
it.  This  new  oil  is  obtained  from  a fish  which  is  found 
on  the  coast  of  Vancouver’s  Island  and  British  Columbia, 
as  well  as  in  the  bays  between  the  Frazer  and  Skena 
rivers.  It  is  known  to  the  North  American  Indians  as 
the  Oolachan  or  Candle  fish,  this  latter  name  being 
derived  from  the  fact  that,  in  a dried  state,  it  is  used  by 
the  natives  as  a torch  or  candle,  on  account  of  the  large 
quantity  of  oleaginous  matter  it  contains.  The  fish  is 
described  as  being  about  the  size  of  a herring,  and  in 
habit  similar  to  that  of  the  salmon  ; ascending  the  river 
once  a year  to  spawn,  it  remains  only  for  a very  short 
period,  sometimes  not  more  than  a day,  and,  as  it  can 
be  caught  only  at  these  times,  the  manufacture  of  the 
oil  is  somewhat  precarious. 

As  a food  the  fish  is  highly  valued  by  the  Indians,  by 
reason  of  the  delicacy  of  its  flavour,  and  it  is  also 
esteemed  by  them  for  its  medicinal  virtues.  As  a 
medicinal  the  oil  has  already  established  a reputation  in 
America  as  a valuable  substitute  for  cod  liver  oil,  and 
it  is  believed  that  when  it  becomes  better  known  in 
this  country  it  will  take  a high  position  with  us. 


GENEEAL  NOTES, 


Paper  Belting. — It  is  reported  in  Engineering  that 
paper  belting  is  successfully  used  in  the  machinery-hall  of 
an  exhibition  now  being  held  in  Japan.  The  Japanese  have 
long  been  celebrated  for  their  manufacture  of  some  exceed- 
ingly tough  descriptions  of  paper,  and  it  is  stated  that  the 
paper  belting  has  been  tested  and  found  much  stronger 
than  ordinary  leather.  Now  that  machinery  is  rapidly 
making  its  way  into  Japan,  the  manufacture  of  this  paper 
belting  is  of  special  interest  to  the  country,  as  from  the  want 
of  proper  tanning  good  leather  is  not  made  by  the  Japanese. 

A New  Gum. — Mr.  Thomas  Christy,  F.L.S.,  of 
Malvem-house,  Sydenham,  writes: — “1  have  received  a 
case  of  gum,  or  resin,  which  is  treated  after  being  taken  from 
the  Pistacia  terehinlhm  tree,  and  by  boiling,  the  gum  is 
extracted  from  the  resin.  This  resinous  substance  is  employed 
in  more  than  one  way  in  the  East,  viz.,  for  glazing  printed 
calicoes,  and  in  some  preparations  it  renders  the  cloth 
waterproof.  It  is  also  used  in  bookbinding,  and  for  sticking 
paper  together,  as  water  has  no  effect  upon  it.  I shall  be 
very  glad  to  distribute  samples  to  those  who  care  to  try  ex- 
periments with  it,  if  they  will  promise  me  their  results.” 

Glass  Sellers’  Company. — The  Court  of  the  Worshipful 
Company  of  Glass  Sellers,  have  given  notice  that  they  are 
prepared  to  award  a sum  not  exceeding  £110  in  prizes,  for 
essays  on  the  “Past  and  Present  Position  of  the  Glass 
Trade,”  as  follows : — £50  for  an  essay  on  the  “ Glass  Trade 
in  all  its  Branches  ;”  £20  for  an  essay  on  the  “ Trade  in 
Crown,  Sheet,  Plate,  Boiled,  and  Cathedral  Glass ;”  £20 
for  an  essay  on  “ Flint  and  Pressed  Glass  ;”  and  £20  for  an 
essay  on  “ Bottle  Glass.”  Competitors  will  be  expected  to 
consider  the  present  state  of  the  trade,  as  compared  with  its 
condition  in  foreign  countries.  The  Court,  however,  are 
not  desirous  of  inducing  the  writers  to  prepare  historical 
notices  of  the  trade,  and  they  would  prefer  that  the  writers 
should  deal  with  historical  matters  only,  so  far  as  they  bear 
upon  the  present  state  of  the  British  glass  trade.  The 
essays  must  be  sent  in  not  later  than  the  31st  January  next, 
to  the  Honorary  Clerk,  at  the  office,  58,  Gracechurch- street, 
E.C.,  from  whom  further  particulars  can  be  obtained. 


MEETINGS  OF  THE  SOCIETY. 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o’clock : — 

Mat  31. — “The  Principality  of  Loo  Choo.”  By 
Consul  John  A.  G-tjbbins.  Sir  Harry  Parses,  K.O.B., 
H.B.M.’s  Minister  in  Japan,  will  preside. 


Cantor  Lectures. 

Monday  evenings,  at  eight  o’clock: — 

The  Fifth  Course  is  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
R.  Brudenell  Carter,  F.B.C.S.  Three  Lectures. 

Lecture  III. — Monday,  May  30. 

Industries  chiefly  affected  by  colour  blindness — 
Engine-drivers,  pilots,  artists,  letter- sorters,  drapers, 
painters,  &c.,  &c.  Recent  legislation  affecting  colour 
blindness  in  America,  and  urgent  need  for  it  in  this 
country.  Conclusion. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  30th. ..SOCIETY  OF  ARTS,  John-stree*, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lecture.)  Mr.  E. 
Brudenell  Carter,  “ Colour  BUndness,  and  its  Influence 
upon  Various  Industries.”  (Lecture  III.) 

Institute  of  Surveyors,  12,  Great  George-street,  S.W., 
3 p.m.  Annual  General  Meeting. 

Asiatic,  22,  Albemarle  - street,  W.,  4 p.m.  Annual 
Meeting. 

Tuesday,  May  31st.. .SOCIETY  OF  ARTS,  John  - street, 
Adelphi,  W.C.,  8p.m.  (Foreign  and  Colonial  Section.) 
Consul  G.  A.  Gubbins,  “ The  Principality  of  Loo  Choo.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Ih’of. 
Dewar,  “ The  Non-Metallic  Elements.”  (Lectui-e  VI.) 

Central  Chamber  of  Commerce  (at  the  House  of  the 
Society  of  Arts),  11  a.m. 

Civil  Engineers,  25,  Great  George-street,  'Westminster, 
S.W.,  8 p.m.  Mi’.  Richard  Henry  Brunton,  “ The 
Production  of  Paraffin  and  Paraffin  Oh.” 

"Wednesday,  June  1st... National  Health  Society  (at  the  House 
OP  the  Society  of  Arts),  7.30  p.m.  Mr.  S.  Stevens 
HeUyer,  “The  Science  and  Art  of  Sanitai’y  Plumbing.” 
(Lecture  II.)  Joints  and  Pipe  Bending. 

Entomological,  11,  Chandos-street,  W.,  7 p.m. 

Public  Analysts,  Burlmgton-house,  W.,  8 p.m.  Special 
General  Meeting  for  the  consideration  of  the  Scale  for 
the  Valuation  of  Impurities  in  Drinldng  Waters,  which 
has  been  in  partial  use  by  some  of  the  Members  of  the 
Society  who  are  co-operating  in  the  scheme  of  Water 
analyses.  The  subject  will  be  introduced  by  a paper 
by  Mr.  Wigner. 

Archaeological  Association,  32,  Sackville-street,  W.,  8 
p.m.  1.  Mr.  H.  Syer  Cuming,  “Mermaids.”  2.  Rev. 
S.  M.  Mayhew,  “Articles  found  in  London.” 

Obstetrical,  53,  Bemers-street,  Oxford-street,  W.,  8 p.m. 

Thursday,  June  2nd  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8.30  p.m.  Conversazione  at  the  South 
Kensington  Museum. 

Antiquaries,  Burlington-house,  W.,  8g  p.m. 

Linnean,  Burlington  - house,  W.,  8 p.m.  Sir  John 
Lubbock,  “ The  Habits  of  Ants  ” (vui.).  Sir.  S.  O. 
Ridley,  “The  genus  Plocamia,  Schmidt,  and  on  some 
other  Sponges  of  the  order  Echinonemata.”  3.  Prof. 
Duncan,  Diropalum,  a new  genus  of  Spongida.” 

Chemical,  Burlmgton-house,  "W.,  8 p.m.  1.  Messrs.  A, 
H.  Allen  and  W.  Thomson,  “ The  Saponification  of 
Fatty  Oils  and  Waxes.”  2.  Mr.  Spencer  Pickering, 
“ The  Sulphides  of  Copper,  and  a Determination  of 
their  Molecular  Weight.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Musical  Lecture,  by  Mr.  Alfred 
Gilbert. 

South  London  Photographic  (at  the  House  of  the 
Society  of  Arts),  8 p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Tyndall,  “ Paramagnetism  and  Diamagnetism.”  (Lec- 
ture ’VI.) 

Royal  Society  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Archaeological  Institution,  16,  Burlington-street,  W. , 4p.m . 

Friday,  June  3rd... National  Health  Society  (at  the  House  of  the 
Society  of  Arts),  7^  p.m.  Mr.  S.  Stevens  HeUyer, 
“The  Science  and  Art  of  Sanitary  Plumbing.”  (Repeti- 
tion of  Lecture  I.) 

Royal  United  Service  Institution,  'WhitehaU-yard,  3 p.m. 
Captain  J.  R.  Lumley,  “Mounted  Infantry.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  "Weekly 
Meeting.  9 p.m.  Prof.  W.  G.  Adams,  “Magnetic  Dis- 
turbance— ^Aurorae  and  Earth  Currents.” 

Geologists’  Association,  University  CoUege,  W.C.,  8 p.m. 

Philological,  University  CoUege,  W.C.,  8 p.m.  Mr.  H. 
Swift,  “ Some  Points  in  EngUsh  Grammar.” 

Saturday,  June  4th... Physical,  Science  Schools,  South  Kensing- 
ton, S.W.,  3 p.m.  1.  Prof.  Poynting,  “ The  Change  of 
State  from  SoUd  to  Liquid.”  2.  Mr.  C.  J.  Woodward, 
“ Illustrations  of  Fresnel’s  Theory.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof.  C. 
E.  Turner,  “ Russian  Literature.”  (Lecture III.)  Gogol. 

Tnsfitute  of  Actuaries,  The  Quadrangle,  King’s  CoUege, 
W.C.,  3 p.m.  Annual  Meeting. 
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Ul  eommunicationaforthe  Society  shouldle  addressed  to  the  Secretary 
Johnstreet,  Adelphif  London^  W.O. 


NOTICES. 


CAKTOE  LECTUEES. 

Tlie  third  and  concluding  lecture  of  tlie  fifth 
Course  on  “ Colour  Blindness,  and  its  Influences 
upon  Various  Industries,”  was  delivered  by  E. 
Brudenell  Carter,  F.R.C.S.,  on  Monday,  30th  ult. 
Attention  was  drawn  to  the  industries  chiefly 
effected  by  colour  blindness,  and  the  dangers  and 
inconveniences  consequent  on  the  defect  in  the 
case  of  engine-drivers,  pilots,  artists,  letter 
sorters,  drapers,  painters,  &c.  The  lecturer  alluded 
to  the  recent  legislation  in  the  United  States,  and 
pointed  out  the  urgent  need  for  legislation  in  this 
■country. 

The  Chairman  (Dr.  Mann,  F.E.C.S.),  in  moving 
3,  cordial  vote  of  thanks  to  Mr.  Brudenell  Carter 
for  his  interesting  and  instructive  course  of 
lectures,  drew  attention  to  the  curious  fact  that 
this  most  important  defect  of  the  human  eye— one 
fraught  with  the  most  serious  dangers —should 
only  have  been  discovered  within  a comparative 
recent  period.  He  thought,  in  listening  to  these 
lectures,  of  the  remark  of  Helmholtz,  that  among 
the  remarkable  scientific  discoveries  of  the  present 
age,  those  which  related  to  the  domain  of 
physiology  were,  perhaps,  the  most  remarkable. 

The  lectures  will  be  printed  in  the  Journal 
during  the  autumn  recess. 


MEMOSIAL  TABLETS. 

During  the  past  month  new  tablets  have  been 
erected  on  six  houses  to  commemorate  the  resi- 
dence in  them  of  the  following  celebrated  men  : — 

James  Barry — 36,  Castle -street.  Oxford-street. 

\yilliam  Hogarth— 30,  Leicester- square. 

[This  house  has  been  rebuilt  for  Archbishop  Tenison’s 
School.] 

Sir  Isaac  Newton — 35,  St.  Martin’ s-street. 

Peter  the  Great — 15,  Buckingham-street,  Strand. 
Richard  Brinsley  Sheridan— 14,  Savile-row. 

Sir  Robert  Walpole— 5,  Arlington-street. 


The  following  is  a list  of  tablets  previously 
erected  by  the  Society  of  Arts  : — 

Burke — 37,  Gerrard- street,  Soho. 

Byron  — 16,  Holies -street.  Cavendish-square. 

Canning— 37,  Conduit -street. 

Dryden — 43,  Gerrard- street. 

Faraday — 2,  Blandford-street,  Portman-square. 
Flaxman — 7,  Buckingham-street,  Fitzroy- square. 
Franklin — 7,  Craven- street. 

Garrick — 5,  Adelphi-terrace. 

Handel— 25,  Brook-street. 

Johnson — 17,  Gough-square,  Fleet-street. 

Napoleon  III. — 3a,  King-street,  tt.  James’s. 

Nelson — 147,  New  Bond-street. 

Reynolds — 47,  Leicester- square. 

Mrs.  Siddons— 27,  Upper  Baker-street. 


DOMESTIC  ECONOMY  CONGEESS. 

Her  Royal  Highness  the  Princess  Christian, 
President  of  the  Congress,  took  the  chair  at  the 
meeting  of  the  Ladies’  General  Committee,  held  on 
Wednesday,  1st  inst.,  in  the  Great  Room  of  the 
Society  of  Arts.  The  following  ladies  attended  : — 
The  Countess  of  Airlie,  the  Countess  Spencer,  Lady 
Arthur  Russell,  Viscountess  Strangford,  Lady 
Marion  Alford,  Lady  J ane  Stewart,  Lady  Charlotte 
Schreiber,  Lady  Reay,  Dowager  Lady  Stanley  of 
Alderiey,  Lady  Knightley,  Lady  Cole,  Lady  Clive 
Bayley,  Lady  Hogg,  Mrs.  Bartley,  Mrs.  Burke, 
Mrs.  Russel  Carew,  Mrs.  Charles,  Mrs.  Cotton, 
Mrs.  Dacre  Craven,  Mrs.  Cromwell,  Mrs.  Fowke, 
Mrs.  Grenfell,  Mrs.  HoUoud,  Mrs.  Lecky,  Mrs. 
Mann,  Mrs.  Fenwick  Miller,  Mrs.  Peploe,  Mrs. 
Price,  Mrs.  Priestley,  Mrs.  Seeley,  Mrs.  Stansfeld, 
Mrs.  Tubbs,  Mrs.  Webster,  Miss  Rose  Adams,  Miss 
Andrews,  Miss  E.  Barnett,  Miss  Cole,  Miss  Gurney, 
Miss  Hamonds,  Miss  M.  Hooper,  Miss  Fay 
Lankester,  Miss  H.  Martin,  and  Miss  Stanley.  Sir 
Henry  Cole,  Lord  Alfred  S.  Churchill,  and  the 
Rev.  Newton  Price,  members  of  the  Executive 
Committee,  were  also  present. 


PEiCTICAL  EXAMINATION  IN  VOCAL  OR  INSTRU- 
MENTAL MUSIC. 

The  next  Examination  in  London  will  be  held 
by  Dr.  Hullah,  the  Society’s  Examiner,  at  the 
House  of  the  Society  of  Arts,  18,  John-street, 
Adeli)hi,  W.C.,  during  the  week  commencing  on 
the  4th  July,  1881. 

The  examination  of  each  candidate  will  be 
private ; no  one  but  the  Examiner  and  the  accom- 
panyist  being  present,  unless  it  be  a member  of 
the  Society  of  Arts’  Committee. 

No  list  of  Candidates  will  be  published. 

Full  particulars  can  be  obtained  on  application 
to  the  Secretary. 
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PEOCEEDINGS  OF  THE  SOCIETY. 


FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  May  31,  1881 ; Sir  Hahry  Pahkes, 
K.C.B.,  H.B.M.’s  Minister  in  Japan,  in  the  cliair. 

The  Chairman,  in  calling  upon  the  Secretary  of  the 
Section  to  read  the  paper,  said  he  regretted  that  Mr. 
Guhbins  was  not  present  to  read  the  paper,  being  obliged 
to  absent  himself  through  ill-health — the  same  cause 
which  had  brought  him  home  to  England  for  medical  aid. 
The  position  of  this  little  kingdom  in  the  Pacific  was 
very  curious,  on  account  not  only  of  its  antiquity  and 
of  its  advances  in  civilisation,  but  also  of  the  very 
peaceable  and  excellent  disposition  of  its  inhabitants. 
We,  in  England,  had  little  acquaintance  with  these 
islands,  as  they  lay  rather  out  of  the  ordinary  routes  of 
commerce,  but  Enghshmen  had  landed  there  occasionally 
for  more  than  sixty  years ; and  whenever  a foreigner  had 
done  this,  he  had  been  struck  by  the  cordial  reception  he 
met  with.  About  four  years  ago  he  (the  Chairman)  had 
occasion  to  visit  the  islands,  and  one  of  the  first  things 
he  was  shown  was  the  grave  of  a seaman  belonging  to 
his  Majesty’s  ship  Aheste,  who  was  buried  there  in 
1816.  The  tomb  was  kept  up  with  great  care,  and  the 
inscription  was  almost  as  legible  as  the  day  it  was  cut. 
Of  course  he  expressed  his  gratitude  for  the  care  which 
had  been  bestowed  on  the  grave  of  a fellow  coiintryman. 
Although  this  little  State  had  had  its  own  aiitonomy 
for  many  centuries,  it  had  lately  been  the  subject  of  a 
poHtical  question  between  the  empires  of  China  and 
Japan,  to  both  of  which  it  had  been  accustomed  to  pay 
tribute.  This  could  hardly  be  expected  to  continue 
indefinitely,  and  J apan  had  lately  made  special  claims, 
and  annexed  the  whole  islands,  so  that  Loochoo 
had,  in  fact,  now  ceased  to  exist  as  an  independent 
principahty. 

The  paper  read  was — 

KOTES  EEGAPDIMG  THE  PEINCIPALITY 
OF  LOOCHOO. 

By  John  A.  Gubbius,  of  the  Consular  Service. 

A common  mistake  made  by  foreigners  in  China 
and  Japan  is  to  suppose  that  the  principality  of 
Loochoo — which,  for  several  centuries,  has  existed 
as  a tributary  State,  owing  allegiance  both  to 
China  and  J apan,  but  at  the  same  time  governed 
by  her  own  laws,  and  having  her  own  peculiar 
manners  and  customs — includes  the  whole  of  those 
islands  known  to  navigators  as  the  Loochoo 
group.  The  northern  islands  of  this  group, 
however,  of  which  the  principal  are  Oho-sima, 
Yarabu-sima,  and  Kikai-sima,  have  been  Japanese 
possessions  for  nearly  three  hundred  years,  and  at 
a comparatively  recent  date  another  small  island 
was  added  to  the  list. 

Loochoo  proper  consists  of  the  large  island  of 
Okinawa-sima,  and  nine  outlying  groups.  There 
are  besides  smaller  islands,  more  or  less  distant, 
which  are  too  numerous  to  mention  in  detail. 

According  to  statistics  obtained  on  the  spot,  the 
total  population  of  Loochoo  in  1875  was  165,930, 
divided  as  follows  : — Main  island  — Shizoku, 
29,633  men ; 29,722  women.  Heimin,  28,980 


men;  28,981  women;  total,  117,316.  Other 
islands  of  which  the  Miyako  group  contibutes  a 
half,  52,495,  the  proportion  of  women  being 
slightly  in  excess  of  the  men. 

The  population  of  the  main  island  is  very  un- 
equally distributed,  more  than  half  of  wholenumber 
of  inhabitants  being  included  in  the  four  towns, 
which  are  also  distinguished  from  the  rest  of  the 
country  by  the  fact  that  the  population  is  com- 
posed almost  entirely  of  Shizoku.  The  island  of 
Okinawa  has  three  large  geographical  divisions, 
which  are  subdivided  into  thirty-five  Magire,*  or 
districts,  that  are  again  divided  into  mura,  or 
villages. 

Class  Distinctions  and  Nobility. 

The  people  of  Loochoo  may  be  roughly  divided 
into  two  classes — Shizoku  and  Heimin — a dis- 
tinction borrowed  from  Japan.  The  king,  is  of 
course,  the  head  of  the  State.  Next  to  him  in 
rank  come  : — 1.  Nobles  of  the  first  rank  and  first 
grade.  This  class  comprises  the  uncles,  brothers, 
and  sons  of  the  king,  who  have  the  title  of  Oji. 
2.  Nobles  of  the  first  rank  and  second  grade, 
i This  class  comprises  all  the  other  relations  of  the 
king;  who  have  the  title  of  Amdzu.  The  rest  of 
the  nobility  then  follow  in  the  order  given  below  : 
— Second  rank,  first  and  second  grades,  Oyakata 
(the  “ Sandzukwan,”  or  Thruknia  Oyakata,  by 
virtue  of  their  position  take  rank  with  the  Andzu). 
Third  rank,  first  grade  to  sixth  rank,  second 
grade,  Paikin.  Seventh  rank,  first  grade,  Satonoshi 
Paikin.  Seventh  rank,  second  grade,  Chikudon 
Paikin.  Eighth  rank,  first  grade,  Satonoshi. 
Eighth  rank,  second  grade,  Wakazatonoshi.  Ninth 
rank,  first  grade,  Chikudon.  Ninth  rank,  second 
grade,  Chikudon  Zashiki.  No  rank  or  grade, 
Zashiki.  These  titles  are  quite  independent  of 
official  designations  ; they  are  not  necessarily 
hereditary,  and  are  conferred  on  individuals  for 
services  rendered  to  the  State. 

Goyebnment  Departments  and  Ofeicials. 

The  King  of  Loochoo  is  nominally  at  the  head 
of  the  Government,  but  his  share  in  the  actual 
administration  is  very  small.  All  affairs  of  State 
are  carried  on  by  officials  chosen  from  among  the 
nobility,  at  the  head  of  whom  is  the  Sessei  or 
Piime  Minister,  who  is  selected  from  the  Princes 
of  the  blood,  or,  failing  such,  from  the  King’s 
relatives.  It  may,  indeed,  be  said  that  the  Sessei, 
who  presides  over  the  Council  of  State,  and  the 
Sandzukwan  divide  the  heaviest  responsibilities  of 
Government  between  them. 

Some  idea  of  the  system  of  Government  may  be 
gathered  from  the  following  list  of  public  depart- 
ments and  the  officials  attached  to  them  ; — 

Hiojo-sho,  or  Council  of  State,  which  has  the 
superintendence  of  all  important  business,  and 
alone  has  power  to  decide  matters  of  State.  To 
this  are  attached  the  Prime  Minister  and  the 
Sandzukwan  (who  are  not  chosen  by  the  King, 
but  by  the  general  vote  of  the  leading  officials  and 
nobles).  The  rest  of  the  staff  is  made  up  of  one 
Head  Secretary  and  six  Under  Secretaries.  One 
of  the  Sandzukwan  has  charge  of  the  Salary 
Department,  and  the  control  of  matters  con- 
nected with  mountains  ; another  has  charge  of  the 

* This  term  is  evidently  taken  from  an  old  land  division  in 
Satsuma,  called  Magiri. 
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Emergency  Department,  and  the  control  of  matters 
connected  with  rivers.  These  two  serve  alternately 
for  one  month  at  a time.  The  third  has  charge  of 
the  Finance  Office,  and  the  control  of  districts  and 
islands. 

Monobugiosho,  or  Home  and  Finance  Depart- 
ment, vdth  three  sub-departments,  viz.  (1)  Finance 
Office,  Avith  control  over  receipts  and  expenditure 
connected  with  the  productions  of  various  districts 
and  islands;  (2.)  Salary  Office;  (3.)  Office  where 
cases  of  emergency,  such  as  landslips,  inundations, 
&c.,  are  dealt  with. 

Moshikuehi  ho,  or  Foreign  Office.  The  duties 
of  this  office  are — (1.)  Conduct  of  relations  with 
foreign  powers ; (2.)  Distribution  of  rewards  and 
punishments. 

Hiraho,  or  Judicial  Department,  with  a staff  of 
one  judge,  Hirato-to-soba,  and  two  Girni.  Sho- 
in-ho,  or  Department  of  Ceremonies  ; Kin-jiu-ho, 
or  Royal  Household ; Kei-dzu-za,  or  Herald’s 
Office;  Tai-yo-za,  or  Registrar’s  Office;  Jisha-za, 
or  Board  of  Religion ; Yobutsu-za,  or  Chinese 
Tribute  Department ; Tachi-ho,  or  Board  of 
Agriculture;  Yamabugio-sbo,  or  Department  of 
Woods  and  Forests  ; Fushinbugio-sho,  or  Public 
Works  Department;  Shi-jose-za,  Office  for  Control 
of  J apanese  Tribute,  and  other  business  connected 
^vith  Japan. 

These  are  the  principal  Government  Depart- 
ments. It  Avould  be  too  tedious  to  go  through  the 
whole  list  of  minor  offices.  The  most  trivial 
affairs  appear  to  have  separate  offices  for  their  con- 
trol. Among  others  are — the  0-dai  dokoro,  or 
Royal  Kitchen ; the  Rionza,  or  office  for  super- 
intending the  preparation  of  food  for  banquets 
given  to  Chinese  delegates  and  other  foreign 
envoys  resident  in  Loochoo  for  the  time  being ; the 
Kin-yaku,  or  Government  stables ; the  So-yo- 
komi-sho,  or  Board  for  supervision  of  the  manners 
and  customs  of  the  people  ; and  the  Kawara-bugio- 
sho,  or  office  for  controlling  the  manufacture  of 
tiles  for  the  roofs  of  houses. 

Again,  the  duty  of  collecting  the  revenue,  and 
the  control  of  receipts  and  expenditure,  are 
divided  amongst  six  or  seven  different  departments. 
Besides  the  above-mentioned  offices,  each  district 
has  a Bansho,  or  local  office,  and  to  each  of  these 
are  attached  one  Jito,  or  lord  of  the  manor,  one 
Wakijito,  one  Shiuri-Yako,  one  Osabakuri,  one 
Hayesabakuri,  and  several  Sabakuri,  the  number 
of  whom  is  not  fixed.  The  first  three  are  appointed 
from  Shiuri,  and  are  not  natives  of  the  district. 
The  other  offices  are  filled  by  local  men.  The 
officers  who  administer  the  islands  of  Miyako  and 
Yayeyama  are — one  Zaiban,  or  Governor,  three 
Chau,  from  three  to  five  Oyako,  and  several  sub- 
ordinate officials. 

As  in  the  case  of  the  districts,  the  officers 
below  the  grade  of  Oyako  are  local  men.  There 
are  also  officials  called  Yenin,  detached  for  foreign 
sevice  in  Japan. 

At  Kagoshima  there  has  been  a Loochooan 
Yashiki  ever  since  the  conquest  of  Loochoo  by 
Satsuma  in  1610,  and  Oyakata  and  other  leading 
men  used  to  reside  in  it.  Since  1868,  however,  the 
Yashiki  has  been  called  the  Kura- Yashiki,  and 
officials  of  the  Home  and  Finance  Department  have 
resided  for  a term  of  one  year  at  a time,  their 
business  being  to  superintend  the  purchase  of 
goods  for  the  Han.  Although  in  the  time  when 


tribute  was  paid  to  China,  a resident  interpreter 
was  attached  to  the  Loochooan  factory  at 
Foochow,  there  was  never  a regular  foreign  service 
similar  to  that  adopted  in  the  case  of  Japan. 

The  laws  of  Loochoo  include,  in  addition  to  a 
Civil  and  Penal  Code,  a complete  set  of  regulation.^ 
concerning  the  distribution  of  rewards.  One  or 
two  instances  will  suffice  to  illustrate  the  character 
of  these  rules ; — • 

Rewards  (including  increase  of  rank,  official 
appointments,  and  presents  of  goods)  are  given  to 
persons  who  promote  the  interests  of  agriculture 
in  various  ways,  which  are  detailed ; who  have 
made  themselves  conspicuous  by  deeds  of  charity 
and  benevolence ; who  give  assistance  in  cases  of 
famine  and  shipwreck ; who  attain  the  age  of  1 00 
years ; to  officials  who  lessen  official  expendi- 
ture; who  improve  the  Government  finances  by 
inaugurating  reforms  of  various  kinds  ; to  women 
who  show  great  respect  to  their  husband’s  parents  ; 
and  to  widows  who  remain  single. 

With  regard  to  the  Civil  Code  I have  been 
unable  to  gain  any  information. 

The  Penal  Code  of  Loochoo  is  based  on  the  laws 
of  China,  and  the  ancient  laws  of  Satsuma.  It  is 
remarkable  for  its  simplicity  and  severity,  and  the 
influence  of  Confucianism  may  be  clearly  traced. 
I understand,  however,  that  the  penalties  laid 
down  were  by  no  means  strictly  enforced.  By 
order  of  the  Japanese  Government  the  Loochooan 
criminal  code  was  lately  abolished,  and  Japanese 
criminal  law  has  taken  its  place.  Still,  in  spite  of 
the  fact  that  these  laws  have  ceased  to  exist,  the 
following  short  notice  of  them  may  not  be  without 
interest. 

Offences  in  respect  to  parents,  ancestors  and 
relations,  ranging  from  murder  down  to  simple 
assault,  were  punished  with  crucifixion,  decapita- 
tion, or  banishment,  according  to  the  gravity  of 
the  crime.  The  murder  of  a husband  by  his  wife, 
was  punished  with  crucifixion.  Murder  in  other 
cases,  forging  the  Government  seals,  opening  or 
rifling  graves,  burglary,  accompanied  by  man- 
slaughter, and  other  personal  violence,  with 
decapitation.  Bribery,  libel,  the  profession  of 
Christianity  or  other  religion  not  recognised  in 
Looclioo,  adultery,  theft  of  official  money,  enter- 
ing the  castle  without  permission,  and  gambling 
(second  offence),  were  punished  by  banishment — 
in  some  cases  to  uninhabited  islands. 

Violence  offered  to  people  by  persons  under  the 
influence  of  drink  was  punished — In  the  case  of 
Shizoku,  by  confinement  in  temple  buildings ; in 
the  case  of  Heimin,  by  flogging  and  imprisonment ; 
in  the  case  of  officials,  by  dismissal.  Taking  a 
man’s  wife  and  children  in  pledge  for  money  lent 
was  a punishable  offence,  but  did  not  come  under  the 
head  of  grave  crimes.  Those  also  who  charged  a 
higher  rate  of  interest  on  money  lent  than  20  per 
cent,  per  annum  Avere  punished.  Two  things  are 
brought  out  very  clearly  by  these  laAVs — namely  the 
subordination  of  a wife  to  her  husband,  and  of  the- 
Heimin  to  the  Shizoku. 

Revenue  and  Exeenditure. 

On  this  subject  I obtained  the  following  in- 
formation from  the  Home  Office  Secretary,  resi- 
dent at  Kafwa.  The  yearly  assessment  of  culti- 
vated lands  in  Loochoo,  is  fixed  at  94,233  koku  of 
rice,  of  which  75,134  koku  are  contributed  by  the 
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main  islands,  and  of  balance  by  the  adjacent 
islands  in  the  jurisdiction  of  the  Han. 

The  taxes  in  Loochoo  may  be  divided  into  two 
kinds — seizei,  or  regular  taxes,  and  zatsuzei,  or 
miscellaneous  taxes.  The  seizei,  or  regular  taxes, 
form  the  revenue  of  the  Government,  and  con- 
sist of  rice,  21,580  koku;  sugar,  2,048,239  koku 
(probably  catties) ; other  cereals,  5,379  koku  ; 
millet,  4,877  koku;  cash,  2,705,768  kwan  = 
yen  48,115’’/.  As  against  this,  the  Government 
expenditure  is  as  follows  : — Tribute  paid  to 
Japan,  11,122  koku  of  rice.  Office  expenditure 
— Eice,  5.171  koku;  other  cereals,  4,066  koku; 
cash,  31,187,720  kwan  = yen  623,754/.  Expendi- 
ture of  King — Eice,  1,046;  incomes  of  Han  re- 
tainers—Eice,  2,867  koku.  Officials’  salaries — Eice, 
3,113  koku;  other  cereals,  2,027 ; cash,  285,563 
kwan  z=  yen  5,711 /•  The  miscellaneous  taxes 
(zatsuzei)  are  local  taxes  paid  by  the  people 
of  the  various  villages  and  districts  to  the  lords 
of  the  manor  (jito  and  wakijito).  With  regard 
to  these  Mr.  Kinashi,  the  resident  secretary  of  the 
Home  Office,  informed  me  that  in  spite  of  repeated 
efforts,  he  had  found  it  impossible  to  obtain  reliable 
statistics  on  the  subject.  These  taxes,  it  appears, 
are  not  fixed,  but  vary  in  each  village,  according 
to  the  quality  of  the  soil,  and  the  number  of  in- 
habitants, and  the  amount  to  be  collected  is  left 
very  much  to  the  discretion  of  the  local  lord  of  the 
manor.  Charcoal  and  firewood  are  included  under 
the  head  of  this  indirect  taxation,  and  I ascertained 
that  it  is  in  the  power  of  the  jito  to  levy  the 
taxes  due  to  him  in  any  form  which  suits  him. 
Thus,  if  he  wishes  to  lay  in  a stock  of  fuel  for  the 
winter,  he  may  demand  to  be  supplied  with  char- 
coal and  firewood  to  the  amount  necessary  for  his 
use,  and,  instead  of  paying  for  it  at  the  time,  he 
may  subtract  the  value  of  the  supplies  furnished 
from  other  taxes  due  to  him.  He  may  also  employ 
labour  to  any  extent  which  he  may  think  fit,  the 
wages  of  the  people  employed  serving  as  a set-off 
against  the  taxes  to  be  collected  from  them.  It  is 
obvious  that  under  such  a system  as  this  the 
greatest  injustice  can  be  committed.  To  a man 
who  earns  his  hiring  from  day  to  day,  it  is  the 
greatest  hardship  to  be  taken  from  his  daily 
employment,  and  be  compelled  to  do  work,  the 
payment  of  which  is  deferred  to  an  indefinite 
period.  In  such  a position  the  labourer  becomes 
little  better  than  a slave. 

Productions  of  Loochoo. 

According  to  a table  of  statistics  (which  is  com- 
piled from  native  sources),  kindly  furnished  to  me 
by  the  Japanese  Home  Office  authorities  at  Nafwa, 
the  value  of  the  total  exports  from  Loochoo  to  Japan 
during  the  year  amounts  to*  yen  241,300,  as  against 
imports  to  the  extent  of  yen  121,800,  leaving  a 
balance  in  favour  of  the  islands  of  yen  119,500. 

Imports. — The  imports  from  Kagoshima,  which 
serves  as  the  port  of  connection  between  J apan  and 
Loochoo,  are : — 


* In  the  case  of  exports,  the  exchange  between  Loochooan  and 
Japanese  currency  is  taken  at  50  kwan  to  the  yen,  this  being  the 
rate  ruHng  at  the  Port  of  Nafwa.  In  the  case  of  imports,  the 
Kagoshima  rate  of  exchange,  32  kwan  to  the  yen,  has  been 
adopted.  If  the  same  rate  be  taken  for  the  imports  as  for  the 
exports,  the  total  value  of  the  former  will  reach  yen  140,000,  thus 
greatly  reducing  the  balance  in  favour  of  the  islands. 


^ Yen. 

Eice  30,000 

Beans 3,400 

Eapeseed  Oil 5,000 

Tea 1,200 

Lacquer 1,200 

Tobacco 4,000 

Vermicelli 9,500 

Eaw  cotton  8,400 

Thread  (cotton) 26,600 

Miscellaneous,  including  dried  fish, 
sake,  seaweed,  hair-oil,  timber, 
iron,  iron-ware,  hardware,  and 
foreign  goods  (about) 16,900 


Total  Yen  121,800 


The  above  figures  do  not  include  some  minor 
items,  the  returns  for  which  have  not  been 
obtained  ; and  in  the  case  of  each  item,  it  must 
be  borne  in  mind  that  the  figures  represent  only 
the  approximate  annual  amount. 

Exports  (principally  to  Kagoshima).  — Sugar 
figures,  of  course,  as  the  chief  item,  the  average 
yearly  export  of  this  article  being  6,500,000  catties, 
representing  an  approximate  value  of  yen  162,500, 
or  more  than  two-thirds  of  the  total  value  of  the 
exports. 

Statistics  are  wanting  in  the  case  of  the  other 
articles,  but  they  may  be  roughly  estimated  as 
follows  : — 


XtJU. 

Cotton  cloth  28,000 

Hempen  cloth  12,500 

Other  cloth  7,200 

Tenmugi  (silk  fabric)  2,800 

Yellow  dye  (ukon)  900 

Loochooan  sake  (awamori)  2,500 

Medicinal  drugs  2,700 

Salted  pork  2,300 

Umbrellas 950 

Eope  650 

Miscellaneous  18,300 


78,800 

Add  sugar 162,500 


Total Yen  241,300 


The  exports  above  mentioned  naturally  afford 
an  indication  of  the  principal  productions  of  the 
country.  But  there  are  other  productions,  which, 
for  obvious  reasons,  do  not  figure  in  the  list  of 
exported  goods.  Under  this  head  come 

Potatoes. — Which  may  be  regarded  as  the  staple 
food  of  the  islands. 

Rice. — Which  gives  two  crops,  one  grown  in  the 
spring  and  one  in  the  autumn,  yielding  some 
32,000  koku. 

Indigo. — Used  everywhere  as  a dye,  and  grown 
by  individuals  for  private  use. 

Peas  omd  Beans. — Both  Japanese  and  foreign 
varieties,  the  latter  having  been  introduced  within 
the  last  60  years.  Capt.  Hall,  in  his  “Voyage 
and  Journal,”  speaks  of  having  given  the 
seeds  of  various  English  vegetables  to  the  Loo- 
chooans,  and  adds  that  they  were  instructed  how 
to  grow  them.  The  date  of  his  visit,  in  H.M.’s 
Lyra,  to  the  Loochooans — 1816 — corresponds 
with  the  date  of  their  introduction  as  mentioned 
to  me  by  the  natives. 

Millet. — 

Palms. — ^Which  are  grown  extensively  under  the 
superintendence  of  the  Government,  in  order  to 
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serve  as  a resource  in  times  of  famine,  the  heart  of 
the  root  being  eaten. 

Coral. — 

Cattle. — (Horses,  bullocks,  pigs,  and  goats). 
Every  farmer  is  obliged  to  keep  three  or  four  pigs 
or  goats  for  the  sake  of  the  manure  which  is  thus 
derived ; should  he  fail  to  do  so,  a money  payment 
is  exacted. 

Sugar. — This  production,  to  the  growth  of  which 
these  islands  owe  whatever  commercial  importance 
they  possess,  is  stated  to  have  been  introduced  into 
Loochoo  from  China  in  the  year  A.D.  1623.  At 
present  it  forms  by  far  the  most  important  product 
of  the  islands.  I was  unable  to  procure  statistics 
of  the  average  yield  of  the  year,  although,  judging 
from  the  number  of  Government  offices  which  are 
concerned  in  the  cultivation  of  sugar,  and  in  its 
collection  as  a portion  of  the  revenue,  the  most 
accurate  information  in  this  respect  ought  to  be 
obtainable.  In  former  years  the  trade  in  sugar 
with  the  Loochoos  was  in  the  hands  of  the  Satsuma 
Han,  and  it  is  doubtless  in  part  owing  to  the 
existence  of  this  lucrative  monopoly  that  Han 
attained  such  a flourishing  condition.  The  sugar 
used  to  be  conveyed  to  Kagoshima,  from  the 
Loochoos  (a  large  proportion — that  coming  from 
Oho-sima  and  Yarabusima — being  actually  the 
property  of  the  Han),  and  thence  it  was  sent  by 
Japanese  junk  to  Osaka,  where  it  was  sold  in 
large  lots  by  the  Satsuma  agents  at  the  Yashihi  of 
the  clan  to  the  highest  bidders  by  written  tender. 
The  merchants  who  purchased  it  then  retailed  it  to 
smaller  dealers,  and  it  was  in  this  way  gradually 
distributed  to  different  parts  of  the  country.  It  is 
estimated  that  the  value  of  the  sugar  which  used 
to  pass  through  the  hands  of  the  Satsuma  autho- 
rities was  not  less  than  yen  500,000.  This  estimate, 
however,  judging  by  the  present  export  of  sugar 
from  Loochoo  proper,  seems  to  be  rather  large.  Of 
late  years,  since  the  abolition  of  the  Han,  the  sugar 
has  been  bought  by  private  merchants  and  trading 
companies  at  Kagoshima  and  Osaka,  and  no 
control  over  the  trade  is  exercised  by  the  Govern- 
ment. 

The  sugar  plantations  are  owned  by  private  land- 
owners,  the  pjroprietorship  not  being  restricted  to 
any  class.  Each  proprietor  has  his  own  sugar 
mills  conveniently  near  to  the  plantations.  These 
mills  are  of  very  primitive  construction.  Imagine 
a circular  space  some  30  feet  in  diameter.  In  the 
centre  of  this  are  three  cylindrical  rollers  arranged 
vertically  side  by  side.  The  centre  roller  is  higher 
than  the  two  others,  and  is  turned  by  means  of  a 
long  pole,  fastened  to  the  top  of  the  roller,  and  to 
the  neck  of  a pony  or  bullock,  who  moves  along  a 
circular  path  on  the  outer  edge  of  the  enclosure. 
By  means  of  simple  cogs,  made  so  as  to  flt  one  into 
another,  the  centre  roller  turns  the  two  others. 
The  mill  is  fed  by  two  men,  who  sit  one  on  each 
side,  and  each  cane  is  crushed  twice,  being  passed 
through  between  the  centre  and  the  right  hand 
only  to  be  passed  back  again  between  the  centre 
roller  and  the  roller  on  the  left.  The  juice,  as  it 
is  expressed,  falls  into  a trough  underneath  the 
rollers.  Through  this  it  runs  into  a tub,  which, 
when  full,  is  emptied  into  the  ovens  close  by. 

The  ovens  are  round,  open  at  the  top,  and  built 
of  earth.  Each  is  protected  from  rain  and  wind 
by  a thatched  roof,  which  also  affords  shelter  to 
the  men  who  attend  to  the  fire.  The  process  of 


boiling  the  sugar  is  simple  enough.  Before  light- 
ing the  furnace  below,  three  shallow  iron  pans  are 
arranged  in  the  oven,  in  the  form  of  a trefoil,  and 
the  spaces  between  them  and  round  the  side  of  the 
oven  are  built  up  with  a mixture  of  clay  and  straw. 
The  liquid  sugar  is  then  poured  into  the  pans,  and, 
the  furnace  being  lighted,  is  allowed  to  boil  five  or 
six  hours.  During  this  operation,  the  burnt  ash. 
of  a stone  collected  on  the  sea-shore,  is  mixed 
with  it  in  definite  proportions.  When  the  sugar  is 
sufficiently  boiled,  the  pans  are  removed,  and 
placed  in  the  open  air.  Here  the  sugar  is  stirred 
until  it  becomes  cool,  and  it  is  then  poured  into 
tubs,  where  it  forms  a solid  cake.  Each  tub  holds 
about  120  catties.  Sugar  is  conveyed  by  coolies 
from  the  plantations  to  Nafwa,  whence  it  is  ex- 
ported to  Japan.  The  boiling  season  is  during  the 
cold  weather,  from  November  to  February. 

Foreign  Intercourse. — Relations  of  Loochoo 
WITH  Japan,  China,  and  other  Foreign 
Powers. 

The  ancient  history  of  Loochoo  is  enveloped  in 
mystery,  and  its  earliest  historical  traditions  bear 
a resemblance  to  those  of  its  larger  neighbour, 
Japan.  Considering  that  the  first  native  history 
of  Loochoo,  the  “Chinzan  Sekan,”  was  not  com- 
piled till  the  year  A.D.  1650,  the  legendary  character 
of  these  traditions  is  no  matter  for  surprise ; but 
the  claim  upon  our  credence  passes  all  reasonable 
bounds. 

We  are  asked  to  believe  that  the  dynasty,  of 
which  the  first  ruler  was  a mythical  personage 
known  to  posterity  as  Tensonji,  existed  for  a period 
of  17,800  years,  ending  in  A.D.  1190.  In  the  latter 
year,  a new  dynasty  was  founded,  according  to 
Japanese  accounts — which  the  Loochooans  are  far 
from  accepting  as  fact — by  a Loochooan  of  Japanese 
descent,  under  the  following  circumstances  : — 

In  the  spring  of  the  year  1165,  Minamoto 
Tametorno,  who  had  been  living  for  some  years  in 
retirement  in  Oho-sima,  whither  he  had  been 
banished  after  the  defeat  of  his  family  by  the 
rival  house  of  Taira,  took  ship  and  sailed  west- 
ward in  search  of  adventure.  After  a voyage  of 
long  duration,  he  arrived  at  the  harbour  of  Unten, 
in  the  extreme  north  of  the  main  island,  Okinawa. 
He  was  received  kindly  by  the  Loochooans,  and 
stayed  on  the  island  for  seven  or  eight  years,  during 
which  he  gained  the  friendship  of  one  of  the  local 
potentates,  Ufuzato  no  Andzu,  the  lord  of  the 
district  of  Ufuzato,  and  married  his  daughter.  Two 
years  after  the  marriage  his  wife  bore  him  a son, 
who,  in  1190,  succeeded  to  the  Loochooan  throne, 
taking  the  name  of  Shunten.  The  reasons 
given  for  his  succession  are  briefly  as  follows : — 
The  twenty-fifth  of  the  old  line  of  Loochooan 
kings  was  a man  of  feeble  character,  who 
allowed  the  administration  to  fall  into  a state 
of  complete  disorder.  His  misrule  led  to  a revolu- 
tion, in  which  he  was  deposed  and  killed  by  a 
powerful  noble,  named  Bin,  who  seized  the  throne. 
But  the  latter  was  in  his  turn  deposed  by  the  son 
of  Tam(^tomo,  who,  left  in  Loochoo  as  a child  of 
six  years  of  age,  when  he  returned  to  Japan,  gave 
evidence  of  so  much  ability  as  he  grew  up  that,  at 
the  early  age  of  15,  he  was  made  lord  of  the  district 
of  Urasoye.  He  was  only  22  years  of  age  when  he 
ascended  the  Loochooan  throne.  Tametorno  is 
said  to  have  instructed  his  son  in  the  Japanese 
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syllabaries,  and  the  latter  is  credited  with  their 
adoption  in  Loochoc’. 

There  are  several  Japanese  works  (also  one,  if 
not  more,  Chinese  hooks)  which  contain  accounts 
of  Loochoo,  and  in  which  mention  is  made  of  the 
intercourse  which  has  taken  place  in  past  centuries 
between  Loochoo  and  foreign  countries.  From  a 
summary  of  extracts  from  these  works,  which  are 
given  in  the  “ Okirawa  Shi  ” (a  recent  work  on 
Loochoo,  written  by  a Japanese),  it  appears  that 
the  J apanese  claim  to  have  received  tribute  from 
Loochoo  as  early  as  the  year  A.D.  616,  in  the 
course  of  which  several  Loochooans  arrived  in 
Japan.  Tribute  was  not  then  paid  regularly,  and 
consisted  of  articles  of  little  value,  principally 
palm-wood.  The  fragment  of  this  tribute — if  the 
occasional  presents  which  marked  the  existence  of 
friendly  relations  between  the  two  countries  may 
be  called  by  that  name — continued  up  to  the  year, 
A.D.  754,  when  the  Empress  Koken  was  on  the 
Japanese  throne.  From  that  time  till  the  year 
A.D.  1610,  intercourse  between  the  two  coun- 
tries appears  to  have  ceased.  It  may  be  that 
the  Japanese  Government  advanced  claims  to 
suzerainty  which  the  Loochooans  declined  to 
admit.  However,  in  the  latter  year,  Loochoo 
was  invaded  and  conquered  by  the  Satsuma 
clan.  The  first  attempt  made  by  the  Satsuma 
force  to  land  at  Nafwa  was  repulsed,  and  the 
invading  force  consequently  landed  at  Unten, 
the  northern  harbour.  The  campaign  is  said  to 
have  lasted  only  40  days. 

The  tribute  then  assumed  a definite  shape,  the 
amount  payable  yearly  to  the  Satsuma  Treasury 
being  between  seven  and  eight  thousand  koku  of 
rice.  From  this  period  also  dates  the  custom  of 
sending  a congratulatory  mission  to  Yedo  on  the 
accession  of  a new  Shogun  to  the  Shogun  ate.  On 
these  occasions,  presents  of  silk,  lacquer- ware,  and 
Loochooan  sake  were  made,  and  return  presents  | 
were  received  by  the  members  of  the  mission.  In 
1727,  the  tribute  was  increased  to  about  12,000 
koku,  which  amount  was  collected  annually  by  the 
Satsuma  Han,  until  the  year  1871,  when  the  Han 
were  abolished,  and  Ken  established  in  their  stead. 
Loochoo  was  then  made  a Han,  and  placed  under 
the  control  of  the  Kagoshima  Ken.  The  tribute 
continued  to  be  levied  on  the  same  scale,  with  this 
difference,  that  instead  of  forming  part  of  the 
revenue  of  the  former — Satsuma  Han — it  was 
paid  into  the  Ken  exchequer,  from  which  it  found 
its  way  to  the  Finance  Department  at  Tokio.  In 
the  following  year,  1872,  amission  arrived  in  Yedo 
to  congratulate  the  Emperor  on  his  assuming  the 
direct  control  of  the  Government.  Presents  were 
exchanged  between  the  two  countries,  and  con- 
gratulatory epistles  were  presented  to  the  Emperor 
and  Empress  of  Japan  by  the  King  of  Loochoo. 
In  reply  the  latter  received  an  Imperial  message. 
This  opened  by  stating  that  the  climate  and 
language  of  Loochoo  were  similar  to  those  of 
Japan,  and  that  as  the  King  Shotai  held  a high 
jjosition,  a fitting  title  was  assigned  to  him, 
namely,  that  of  King  of  the  Loochoo  Han,  with 
rank  amongst  the  nobility  of  Japan,  and 
that  in  return  he  was  expected  to  acquit  him- 
self well  of  his  grav^e  responsibilities,  and  render 
loyal  assistance  to  the  Crown.  In  the  same  year  a 
further  decree  was  issued,  to  the  effect  that  the 
t-’eaties  concluded  between  Loochoo  and  the  three 


foreign  Powers  of  America,  France,  and  Holland 
were  to  be  considered  henceforth  as  treaties  made 
with  the  Imperial  Government,  and  that  as 
Loochoo  was  to  be  under  the  control  of  the  Foreign 
Office,  four  Foreign  Office  officials  would  be 
stationed  as  residents  in  that  country.  A Yashiki 
was  also  assigned  to  them  in  Ida-machi,  and  the 
King  was  made  an  official  of  the  first  rank.  The 
Loochooan  Embassy  then  returned  with  the 
Japanese  Foreign  Office  officials  to  their  own 
country. 

In  1873,  Yonabara  Oyakata,  one  of  the  Sandzuk- 
wan,  accompanied  by  a suite  of  five  subordinate 
officials  and  twenty  attendants,  was  sent  as  Eesi- 
dent  Commissioner,  and  established  himself  in  the 
Loochooan  Yashiki  in  Tokio. 

During  the  first  three  years  of  his  residence  at 
the  capital,  it  was  customary  for  him  to  wait  on 
the  Emperor  twice  every  year  at  the  festival  called 
the  Tencho  Setsu,  and  at  the  New  Year,  when 
twenty  pieces  of  silk  cloth  and  thirty  pieces  of 
cotton  cloth  were  presented.  But,  in  1876,  this 
custom  was  abolished  by  the  Japanese  Govern- 
ment. 

In  the  autumn  of  1874,  the  Loochoan  Han  was 
placed  under  the  Home -office,  and  at  present  a 
secretary  of  the  Home-office  resides  in  Nafwa,  and 
conducts  negotiations  between  the  two  Govern- 
ments. The  amount  of  tribute  was  also  reduced 
by  400  koku. 

China. — If  certain  ancient  records  may  be  taken 
as  correct,  the  Chinese  appear  to  have  made  several 
attempts  in  centuries  past  to  open  up  intercourse 
with  Loochoo.  As  far  back  as  the  year  606,  a 
Chinese  official  sailed  from  the  port  of  Foochow  in 
search  of  adventures,  and  was  the  first  of  his 
countrymen  to  set  foot  in  Loochoo.  Being  unable 
to  converse  with  the  natives  of  the  island,  he  left 
almost  immediately,  abandoning  one  of  his  ship’s 
crew,  who  was  taken  prisoner.  The  news  of  his 
reception  would  seem  to  have  reached  the  ears  of 
the  Chinese  Government,  for,  two  years  later, 
another  official  visited  Loochoo  and  demanded 
that  the  Loochooans  should  tender  their  submission 
to  China.  This,  however,  they  refused  to  do,  and, 
accordingly,  in  the  course  of  the  next  two  years,  a 
third  Chinese  mission  arrived,  bringing  with  them, 
it  is  stated,  interpreters  from  Koron.*  The  Loo- 
chooans still  proving  obdurate,  hostilities  were 
commenced  by  the  Chinese,  who  burnt  a castle  and 
carried  off  a number  of  prisoners. 

The  next  we  hear  of  relations  between  the  two 
countries  is  more  than  600  years  after,  in  1292, 
when  some  Chinese  who  landed  at  Nafwa  were 
diiven  away  by  the  natives  with  the  loss  of  three 
men.  For  this  outrage  reprisals  were  promptly 
made  in  the  same  year,  and  in  the  raid  which  the 
Chinese  undertook  more  than  a hundred  Loo- 
chooans were  seized  and  brought  back  as  captives 
to  China.  It  was  not  till  nearly  a century  later 
that  the  payment  of  tribute  by  Loochoo  to  China 
commenced.  In  1314,  a civil  war  broke  out  in 
Loochoo,  which  had  the  effect  of  dividing  that 
country  into  three  separate  States,  each  with  its 
own  king ; and  some  sixty  years  afterwards,  in 
1372,  the  Ming  dynasty  being  in  possession  of  the, 
Chinese  throne,  a Chinese  mission  arrived  in 
Loochoo,  and  yielding  to  the  pressure  put  upon 


* In  Chinese,  Kiyenham,  meaning  “ fabulous  region.”— E.  H.  G. 
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him,  the  King  of  the  Loochooan  State — Chiuzaii — 
sent  his  younger  brother  with  a letter  to  the 
Court  of  Peking.  In  this,  he  tendered  his  sub- 
mission to  the  Chinese  Emperor,  and  accepted  his 
position  as  ruler  of  a vassal  State.  The  kings  of 
the  other  two  States  shortly  afterwards  followed 
the  example  thus  given  to  them,  and  all  three 
were  confirmed  in  their  titles  as  kings  of  the  three 
States  of  Hokuzan,  Chiuzan,  and  Nanzan.* 

In  the  year  1428,  Loochoo  became  united  once 
more,  under  the  rule  of  the  king  of  the  central 
State,  and  in  the  following  year  the  number  of 
tribute  ships  from  Loochoo  to  China  was  fixed  by 
the  Chinese  Grovernment  at  two  every  alternate 
year ; and  it  was  settled  that  the  complement  of 
these  should  not  exceed  150  persons.  A Loochooan 
official  residence  was  also  established  at  Foochow, 
called  the  Hanshikwan  (or  residence  of  the  Han 
ambassador). 

In  1490,  the  number  of  the  Loochooan  mission, 
including  the  crews  of  the  two  vessels,  was  in- 
creased to  170  persons  ; and  five  more  were  added 
to  the  fifteen  officials  who  had  permission  to 
accompany  the  tribute  to  Peking.  Later  on — the 
exact  date  is  uncertain — the  Chinese  enacted  the 
payment  of  tribute  every  year;  but,  in  1857,  in 
consequence  of  a memorial  on  the  subject  from  the 
King  of  Loochoo,  the  Chinese  Government  issued 
an  order  to  the  following  effect : — That  the  tribute 
should  be  paid  once  every  two  years ; that  the  num- 
ber of  the  mission,  all  told,  should  not  exceed  150 
persons ; and  that  of  these  only  the  Ambassador 
and  Vice- Ambassador,  with  a following  of  15  per- 
sons, should  be  allowed  to  visit  Peking. 

In  1678,  the  Loochooan  Government  petitioned 
the  Chinese  to  be  allowed  to  send  another  vessel, 
called  a “sekkosen,”  in  company  with  the  tribute 
ships,  their  object  being  evidently  to  secure  in- 
creased facihties  for  trade.  It  is  clear  that  the 
Loochooans  at  this  time  took  advantage  of  the 
intercourse  established  with  China  by  means  of 
these  tribute  ships  to  carry  on  trade,  for  we  read 
that  in  1688  they  memorialised  the  Chinese  Govern- 
ment again,  asking  to  be  allowed  to  increase  the 
number  of  the  mission,  and  to  conduct  their  trade 
free  of  duty.  These  requests  were  granted.  The 
number  of  the  mission  was  increased  to  200  persons, 
and  all  customs  duties  on  imports  and  exports 
were  remitted.  From  this  date  till  the  year  1874, 
no  important  change  was  made  in  the  tribute  to 
China,  except  that  of  late  years  it  became 
customary  for  the  two  tribute  junks  and  the 
“ sekkosen  ” (as  we  may  call  the  additional  ship 
for  the  sake  of  distinction)  to  go  in  alternate  years, f 
and  that  the  number  of  officials  who  visited  Peking 
was  reduced  to  six,  with  a suite  of  six  attendants. 
In  the  latter  year,  however,  the  Japanese  Govern- 
ment issued  an  edict  forbidding  the  payment  of 
tribute  in  future  to  China. 

Chinese  Tribute. — Special  missions  were  always 
sent  to  China  whenever  a new  Chinese  Emperor, 
or  a new  Loochooan  King,  ascended  the  throne. 
On  these  occasions  the  visit  to  Pekiu  was  conducted 
with  greater  display,  twice  the  usual  number  of 
officers  being  allowed  to  accompany  the  tribute  to 
the  Chinese  Court. 

* Also  called  Nan-zan. 

+ Thus,  supposing  the  tribute  junks  to  leave  in  the  summer  of 
this  year,  the  “sekkosen”  would  not  leave  till  the  following 
summer. 


On  ordinary  occasions  the  number  of  the  mission 
was  20,  but  the  attendants  were  numerous,  and 
these,  together  with  the  crews  of  the  two  tribute 
ships,  brought  the  total  up  to  two  hundred  persons. 
The  sekkosen  carried  eighty  people. 

Fourteen  officials,  including  the  Saifu  and  Head 
Interpreter,  remained  in  Foochow  (one  official,  the 
Eesident  Assistant  Interpreter,  being  appointed  to 
reside  in  that  town  for  a term  of  two  years,  being 
replaced  at  the  expiration  of  that  period).  The 
Ambassador  (Taifu),  Peking  Interpreter,  Peking 
Chief  Secretary  (Yoriki  and  Gisha),  in  all  six,  with 
six  attendants,  proceeded  with  the  tribute  to 
Peking. 

The  tribute  paid  on  ordinary  occasions  consisted 
of — Sulphur,  12,600  catties;  copper,  3,000  catties; 
tin,  1,000  catties. 

The  tribute  paid  on  the  accession  of  a king  in 
Loochoo  was  as  follows : — For  the  Chinese 
Emperor — 2 golden  tevru  (ornaments),  1 suit  of 
armour,  2 pair  of  gold-mounted  swords,  2 jjair  of 
silver-mounted  swords,  20  swords,  10  spears,  10 
halberds  (naginata),  1 suit  of  horse  trappings,  2 
gold-mounted  screens,  100  gold-mounted  fans,  200 
silver-mounted  fans,  200  ordinary  fans,  200 
packages  of  raw  cotton,  300  pieces  of  silk,  100 
pieces  of  cotton,  500  catties  of  copper,  500  catties 
of  tin. 

The  tribute  paid  on  the  accession  to  the  throne 
of  a Chinese  Emperor  was  as  follows  : — For  the 
Emperor — 1 'pair  of  golden  vases,  1 pair  of  silver 
vases,  4 swords  (gold-mounted),  4 swords  (silver- 
mounted),  200  pieces  of  silk,  2 pair  of  gold-worked 
screens,  200  fans,  5,000  pieces  of  paper  for  screens 
and  walls,  worked  in  fancy  patterns,  500  catties  of 
copper,  500  catties  of  tin.  For  the  Empress — 1 
pair  of  gold  boxes,  1 pair  of  silver  boxes,  80  pieces 
of  silk,  80  fans.  For  the  ex-emperor  or  deceased 
emperor — 100  rios,  in  money.  In  return  for  this 
tribute,  presents  were  given  to  the  King  of 
Loochoo,  and  to  nearly  every  member  of  the 
mission,  even  down  to  the  common  attendants. 

Other  Foreign  Intercourse. 

The  intercourse  between  Loochoo  and  other 
Foreign  Powers  has  been  very  limited.  In  1816, 
the  islands  were  visited  by  H.M.  ships  Alceste  and 
Lyra,  and  permission  was  received  to  bury  on 
shore  one  of  the  sailors  who  had  died  during  the 
stay  of  the  vessels.  Captain  Hall,  in  his  account 
of  the  Loochoos,  speaks  very  highly  of  the 
kindness  of  the  inhabitants,  and  states  that 
although  it  was  difficult  at  first  to  disarm  the 
suspicions  which  the  unexpected  visit  engendered, 
he  ultimately  succeeded  in  establishing  the  most 
friendly  relations  with  the  officials  and  people. 

In  the  years  1844,  1846,  and  1847,  some  French 
missionaries  and  an  English  doctor,  were  left  on 
the  main  island  by  ships,  the  captains  of  which 
endeavoured  to  induce  the  Loochooans  to  trade 
with  them,  but  without  success,  and  in  the  ensuing 
ten  years,  other  desultory  visits  were  made  by 
foreign  vessels,  in  the  course  of  which,  several 
French  missionaries  were  landed  and  left  to  reside, 
in  some  cases,  for  six  or  seven  years.  But  these 
missionaries  appear  to  have  failed  in  their  efforts 
to  make  converts,  for,  with  the  exception  of  one 
who  died,  all  eventually  left  Loochoo. 

In  1854,  Commodore  Perry,  with  an  American 
squadron,  visited  Loochoo,  and  concluded  a 
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treaty  on  behalf  of  the  United  States  with  that 
country,  and  in  the  years  1856  and  1859, 
respectively,  similar  treaties  were  negotiated  by 
France  and  Holland.  It  is  stated  that  the  negotia- 
tions in  each  case  were  watched  by  emissaries 
of  the  Satsuma  Han,  who  attended  all  the  inter- 
views as  spies,  attired  in  Loochooan  dress. 

Eeligion’. 

Loochoo  has  no  state  religion,  but  Confucianism, 
Buddhism,  and  Shintoism  exist  side  by  side,  like 
Confucianism,  Buddhism,  and  Mohamedanism 
in  China.  Confucianism  is  of  the  oldest  date, 
and  is  the  religion,  so  to  speak,  of  the  Court 
and  upper  classes,  while  all  three  are  equally 
professed  by  the  lower  portion  of  the  popula- 
tion. Ancestor  worship,  and  the  respect  due 
to  seniors,  which  is  its  natural  outcome,  are, 
more  than  any  established  creed,  the  guiding 
principles  of  Loochooan  life.  The  two  Buddhist 
sects,  which  have  old  establishments  in  Loochoo, 
are  the  Zen  and  Hokke.  At  Shiuri  there  are  two  or 
three  temples,  and  the  same  at  Nafwa.  But,  neither 
Buddhism  nor  Shintoism  are  regarded  with  much 
respect,  and  it  is  clear  that  they  have  no  hold  on 
the  minds  of  the  people.  Both  temples  and 
shrines  are  of  the  rudest  construction,  offerings 
of  devotees  are  conspicuous  by  their  absence,  and 
traces  of  persistent  neglect  are  only  too  apparent 
everywhere.  Of  late  years,  a third  sect  of  Budd- 
hists has  established  itself  in  ISTafwa,  but  owing 
to  the  determined  opposition  of  the  Government, 
the  priests  of  this  sect  have  not  made  much 
progress. 

Schools. 

There  are  30  schools  in  Loochoo ; 18  of  these  are 
in  Shiuri,  viz.,  one  national  school,  for  princes 
of  the  blood  of  Shizoku,  from  18  or  19  years 
upwards ; three  Hira  Gakki,  or  district  schools, 
for  sons  of  noble  families  and  Shizoku,  from  17 
and  18  downwards  ; and  14  Mura  Gakko,  for  sons 
of  Shizoku  and  Heimin  alike,  from  six  or  seven 
years  upwards. 

The  course  of  instruction  in  these  schools  in- 
cludes the  Chinese  classics,  and  the  Japanese 
syllabaries.  The  school  in  Kirunei  Mura,  how- 
ever, is  set  apart  for  the  teaching  of  Chinese,  and 
is  attended  by  those  who  wish  to  become  Chinese 
interpreters  besides  the  inhabitants  of  that  town. 

Correspondence  by  letter  is  conducted  both  in 
the  Japanese  and  in  the  Chinese  style;  but  the 
latter  is  mostly  affected  by  the  higher  classes,  who 
receive  special  instruction  in  the  different  branches 
of  Chinese  education. 

Women  receive  no  instruction  in  reading  and 
writing. 

Weights  and  Measures. 

The  weights  and  measures  used  in  Loochoo  are 
based  on  those  of  Japan.  The  same  terms  are 
used  both  in  square,  lineal,  cloth,  and  grain 
measure,  and  in  calculating  amounts  of  sugar ; 
and  with  the  exception  of  occasional  differences 
such  as  dividing  the  “ei”into  “go,”  “ sbaku  ” 
and  “Sai” — a method  which  still  prevails  in 
Satsuma — the  systems  are  the  same. 

Currency. 

There  is  no  gold  or  silver  in  Loochoo,  and  the 
Only  currency  consists  of  the  copper  cash  coined 


in  Japan  during  the  period  of  Kwanyei  (a.d, 
1624-44). 

Previous  to  this  period,  all  commercial  transac- 
tions were  carried  on  according  to  the  primitive 
method  of  bartering  one  article  for  another.  To 
remedy  the  inconvenience  resulting  from  this  way 
of  proceeding,  rice  gradually  became  the  standard 
by  which  values  were  estimated,  and  the  relic  of  this 
custom  exists  to  this  day.  The  hire  of  a boat  is 
fixed  at  so  many  “ sho  ” of  rice,  according  to  the 
distance  of  the  voyage.  In  1694,  the  Loocbooans 
petitioned  the  Satsuma  Government  to  be  allowed 
to  issue  a currency  of  their  own,  but  the  request 
was  refused,  and  they  were  further  prohibited  from 
exporting  the  Japanese  copper  coins  to  Cbina- 
During  the  visits  of  Chinese  Envoys  Chinese  cash 
were  used  in  defraying  their  expenses,  and  the 
Kwanyei  currency  was  kept  carefully  concealed 
from  their  sight. 

The  language  of  Loochoo  is  closely  allied  to  that 
of  Japan,  its  affinity  with  the  Satsuma  dialect 
being  very  marked.  It  resembles  Japanese  in  the 
polysyllabic  character  of  its  words,  in  the  use  of 
honorific  suffixes  with  verbs,  in  the  absence  of  the 
sound  L,  in  its  affirmative  interjection  Oo,  which 
corresponds  to  the  He,  Hai,  Ne,  Na,  &c.,  of  Japan, 
and  in  the  fact  that,  though  the  terminations  are 
different,  the  roots  of  most  of  the  verbs  are  the 
same.  Add  to  this  that  numbers  of  words  in  the 
two  languages,  like  Tai,*  Uma,  Ushi,  are  the  same, 
and  it  will  not  be  saying  too  much  to  assert  that 
the  language  of  Loochoo  and  that  of  J apan  are 
identically  the  same  in  origin. 

The  chief  differences  between  Loochooan  and  the 
present  Tokio  dialect  in  Japanese  are  as  follows  : — 
Ki  in  the  Yedo  dialect  is  replaced  by  Chi,  H by  F, 
Shi  becomes  Si,  and  O,  in  many  words,  becomes  U. 
Examples  of  these  changes  may  be  found  in  the 
following  words : — 

Japanese.  Loochgoan. 

Kikimasenu  (present  tense  | 

negative  form  of  verb  < Chichabrian.t 
“to  hear”).  ( 

Gosho  (castle).  Ushui. 

Ozato  (name  of  district).  Ufuzato. 

Otoko  (man).  Uyekega. 

Shima  (island) . Sima. 

Heimin  (collective  name  ( fTpi'miB 

for  lower  classes).  ( 

The  sound  of  F in  Loochooan  is  peculiar.  It  is 
pronounced  as  if  it  was  written  Fw.  There  is 
another  pecularity  in  the  language  which  dis- 
tinguishes it  from  any  other  known  tongue.  This 
is  the  extraordinary  pronunciation  given  to  vowels 
in  certain  words.  The  only  thing  to  which  it  can 
be  compared  is  the  sound  of  a double  consonant  in 
Japanese,  as  expressed  in  the  words  “amma,  onna.’^ 
The  peculiar  accent  rendered  here  in  the  case  of  the 
double  consonants  is  given  in  the  ease  of  vowels. 
To  take  one  or  two  instances,  in  the  words  “achin- 
eyanchin”  (merchant),  “ Fiyebara”  (name  of  a dis- 
trict, “Samureye”  (Samurai),  this  peculiar  pro- 
nunciation appears.  It  is  a long  drawl  of  the 
vowel,  the  tone  of  the  voice  of  the  person  who- 
speaks  rising  higher  as  the  sound  is  uttered.  The 
pronunciation  cannot  be  rendered  in  words,  and  no 
system  of  trans-literation  would  convey  it ; it  must 

* Bird,  horse,  and  cow. 

+ The  connection  between  the  terminal  used  here  and  the  old 
Jananese  terminal  Habern  is  clear. 
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be  heard  to  be  understood.  There  are,  of  course, 
many  words  in  Loochooan,  such  as  “ sid^gafu  ” 
and  “ funaye  ” (thank  you),  and  “So”  (father), 
the  origin  of  which  is  distinctly  foreign. 

General  Eemarks. 

It  is  well  known  that  Loochoo  has  no  standing 
army.  There  have  been  no  soldiers  since  its  sub- 
jection by  Satsuma  in  the  beginning  of  the  seven- 
teenth century.  The  coincidence  of  this  date  with 
the  Satsuma  invasion  suggests  the  probability  that 
one  of  the  conditions  enforced  by  the  conquerors 
was  that  the  population  should  in  future  be  entirely 
unarmed.  This  condition,  if  it  was  enforced,  has 
certainly  been  fulfilled  to  the  letter — not  a sword 
or  an  instrument  of  warfare  of  any  kind  is  to  be 
seen  in  the  country ; and  the  small  guns  which 
constituted  the  armament  of  the  junks  which  used 
to  make  the  voyage  to  China  were  borrowed  from 
the  Satsuma  clan. 

The  roads  in  Loochoo  are  of  a very  poor 
description.  Certainly  the  streets  of  the  towns  of 
Shiuri,  Nafwa,  Tonau,  and  Kumei  are  fairly  well 
constructed,  and  the  paved  road  leading  from 
Nafwa  to  the  castle  at  Shiuri,  in  spite  of  the 
irregularity  with  which  the  stone  paving  is  laid, 
would  compare  favourably  with  some  of  the  better 
class  of  roads  in  Japan.  But,  as  soon  as  the 
traveller  leaves  the  neighbourhood  of  the  towns, 
and  reaches  the  open  country,  the  roads  become 
mere  tracks,  quite  impassable  for  any  wheeled 
conveyance,  and  the  absence  of  bridges  is  marked. 
The  state  of  the  roads  is  sufiicient  to  account  for 
the  fact  that  such  a thing  as  a cart  is  unknown  in 
the  country.  The  transport  of  produce  is  con- 
ducted either  by  pack-horses,  or  by  coolies  of  both 
sexes — the  women  carring  the  load  on  their  heads, 
while  the  men  carry  it  slung  on  a pole  as  in  China 
and  Japan. 

There  are  very  few  shops  in  Nafwa  and  the 
other  towns,  and  none  in  the  villages.  Those 
which  exist  are  of  the  poorest  kind.  The  buying 
and  selling  of  wares  is  carried  on  in  the  open  air, 
and  chiefly  by  women,  each  town  having  several 
market-places,  in  which  numbers  of  primitive 
stalls  are  to  be  seen.  A Loochooan  stall  is  a very 
simple  construction.  A large  umbrella  is  fixed 
upright  in  the  ground,  and  serves  as  a protection 
against  sun  and  rain.  Underneath  this  sits  the 
market  woman  with  her  stock-in-trade  arranged 
before  her  in  small  trays  or  baskets.  In  some 
cases,  and  especially  in  wet  weather,  an  additional 
barricade  is  made  by  propping  up  pieces  of  oil- 
paper, so  as  to  form  a screen  all  round  the  stall- 
keeper.  The  articles  thus  exhibited  for  sale  are 
not  such  as  afford  any  strong  temptation  to  a 
purchaser,  and  consist  chiefly  of  eatables  of  various 
kinds,  fruit,  meat,  &c.,  and  also  toys  and  ornaments 
for  the  hair.  The  produce  from  the  surrounding 
villages  is  brought  in  every  morning  by  women  to 
the  towns  and  sold  in  the  markets.  Lacquer  ware 
of  a coarse  kind  and  earthenware  are  made  chiefly 
1 to  order,  and  very  little  is  to  be  seen  exposed  for 
' sale  in  the  shops  of  the  manufacturers.  There  is 
only  one  village  in  Loochoo  where  potteries  exist, 

1 and  this  is  in  the  immediate  neighbourhood  of 
' Nafwa. 

Loochooan  graves  are  similar  to  those  in  China, 
but  the  mode  of  interment  differs.  After  death 
I the  body  is  placed  in  a large  earthen  jar,  and  de- 


posited in  the  family  vault,  where  it  is  left  for 
three  years,  until  it  has  become  thoroughly  decom- 
posed. The  jar  is  then  taken  out,  and  the  bones 
being  removed  and  washed,  are  put  into  another 
jar,  and  replaced  in  the  tomb.  As  in  China,  it  is 
customary  to  hire  professional  mourners,  wUose 
business  it  is  to  cry  at  funerals ; but  the  burial 
service  is  conducted  according  to  Buddhist  rites. 

The  division  of  the  people  into  the  two  classes 
of  “ Shizoku  ” and  “ Heimin  ” has  been  attended 
with  the  worst  consequences  ; it  has  had  the  effect 
of  enervating  the  one  class  and  degrading  the 
other.  The  Samurai  of  Japan  formed  a vast  stand- 
ing army ; they  were  the  jjroduct  of  a military 
system,  which  had  for  one  of  its  objects  the  inde- 
pendence of  the  country;  and  though  the  privileges 
of  their  class  were  only  maintained  at  the  expense 
of  the  rest  of  the  nation,  there  is  no  doubt  that 
the  military  spirit  thus  fostered  elevated  the 
national  character,  and  gave  it  a tone  of  inde- 
pendence which  it  otherwise  would  have  lacked, 
and  which  can  be  traced  in  the  Japanese 
farmer  of  the  present  day.  In  Loochoo  the 
same  class  distinction  exists,  with  all  its  faults 
and  none  of  its  advantages.  The  Shizoku  of 
Loochoo  has  no  spirit,  no  pride  of  country,  and  his 
pride  even  of  self  does  not  rise  beyond  the  empty 
Pharisaical  boast  that  he  is  not  a Heimin.  The 
Heimin  is  an  ignorant  serf,  who  knowing  that  he 
is  working  for  others  and  not  for  himself,  has  no 
heart  in  his  labour,  and  lives  from  hand  to  mouth ; 
and  whose  highest  sentiment  is  a feeling  of  stupid 
respect  for  the  privileged  classes.  The  Loochooan 
Samurai  is  thus  infinitely  below  his  counterpart 
in  Japan,  while  the  peasant  of  Loochoo  is  even 
more  immeasurably  inferior  to  the  J apanese  farmer. 
Both  classes  live  and  think  in  the  same  grooves  as 
centuries  ago. 

The  hair-pin  is  the  chief  distinction  between  the 
two  classes,  that  of  the  Shizoku  being  of  silver, 
while  that  worn  by  the  Heimin  is  made  of  brass. 
But  there  are  other  distinctions.  Thus  the  Heimin 
is  not  allowed  to  wear  clogs,  he  must  not  carry  an 
umbrella  as  a protection  from  the  sun,  though  he 
may  use  it  in  wet  weather,  and  in  the  making  of 
his  clothes  he  is  debarred  from  using  cloth  of 
certain  patterns.  Marriages  between  the  two 
classes  are  very  rare.  There  is  one  point,  however, 
in  which  the  Heimin  of  Loochoo  had  the  advan- 
tage over  the  Japanese  farmer  under  the  feudal 
system.  He  is  allowed  to  ride ; and  it  is  ackuow- 
leaged  that  that  the  farmers  are  better  riders  than 
the  Shizoku.  At  the  races,  which  are  held  at 
stated  times  during  the  year,  no  prizes  are  given, 
but  the  losers  dismount,  and  forming  into  line, 
salute  the  winner  as  he  rides  past. 

I cannot  leave  this  subject  without  pointing  out 
what  appears  to  me  to  be  a curious  fact  in  con- 
nection with  the  social  division  existing  in 
Loochoo.  This  is,  that  while  the  men  belonging 
to  the  Heimin  classes  are  almost  d\varfish  in  their 
stature,  physical  development,  and  the  shape  of 
their  limbs,  the  Shizoku  are,  as  a rule,  fine  big 
men,  and  are  undeniably  well  made.  Moreover, 
while  the  former  in  physiognomy  resemble  the 
Chinese,  the  latter  have  all  the  features  of  the 
higher  classes  in  Japan.  It  may  be  that  the 
degraded  condition  of  the  Heimin  during  many 
hundreds  of  years  is  sufiicient  to  account  for  this 
distinction  of  feature  and  physical  development. 
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but  the  existence  of  this  clearly-marked  difference 
leads  one  to  suppose  that  a fusion  of  races  has 
taken  place  at  some  remote  period.  I have  been 
informed  by  a friend  that  he  had  occasion  to 
observe  the  same  thing  amongst  the  Coreans. 

That  the  hau’-pin  is  one  of  the  distinctions 
between  the  Shizoku  and  Heiminhas  been  already 
stated.  It  serves  to  mark  other  differences  of 
value.  Thus,  a Loochooan  of  the  rank  of  Oyakata 
wears  a hair-pin  the  head  of  which  is  gold  but  the 
rest  silver.  Again,  that  worn  by  the  Sandzukwan 
and  highest  nobility  is  made  entirely  of  gold. 

The  following  explanation  of  the  origin  of  the 
Loochooan  hairdress  is  taken  from  a Japanese 
work  on  Loochoo  : — 

“In  Japan,  as  it  was  in  the  reign  of  Saiko 
Kuno  (a.d.  593 — 629),  and  before  that  date,  it  was 
customary  for  Japanese  to  wear  hair-pins,  which 
were  worn  in  the  queue,  in  a fashion  similar  to 
that  now  obtaining  in  Loochoo.  The  intercourse 
existing  in  that  reign  between  Japan  and  Loochoo 
led  to  ranks  and  incomes  being  given  by  the 
Government  of  Japan  to  Loochooan  nobles,  and, 
as  it  was  then  customary  in  J apan  to  distinguish 
rank  by  the  hair-pin,  which  was  of  gold  or  of 
silver,  according  to  the  status  of  the  wearer,  the 
practice  was  by  degrees  translated  to  Loochoo,  and 
has  continued  up  to  the  present  time.” 

Relations  between  the  Sexes. — The  seclusion  in 
which  Loochooan  women  of  the  upper  classes  are 
kept  is  evidently  a custom  borrowed  from  China. 
It  is  considered  a disgrace  for  a woman  to  be  seen 
in  public,  and  those  who  can  afford  the  luxury 
never  allow  their  wives  to  stir  out  of  the  house 
except  in  a covered  palanquin.  So  strict  are  the 
rules  affecting  the  intercourse  between  the  two 
sexes  that  a Loochooan  woman  of  the  Shizoku 
class  who  meets  an  acquaintance  of  the  other  sex 
in  the  streets  is  not  allowed  to  speak  to  him ; both 
pass  each  other  as  if  they  were  strangers.  Nor  is 
it  considered  proper  for  a man’s  wife  to  be  seen  by 
any  visitor,  except  it  be  an  intimate  friend.  To 
such  a pitch  is  this  feeling  carried  that  persons 
have  been  known  to  live  for  years  in  the  residence 
of  a Loochooan  without  once  meeting  the  mistress 
of  the  house. 

In  the  construction  of  their  towns  the  Loochooans 
resemble  the  Chinese  and  Coreans.  It  is  true  that 
the  internal  arrangement  of  a Loochooan  house,  in 
everything  except  the  absence  of  cleanliness,  is 
very  similar  to  that  of  a Japanese  dwelling.  But 
here  the  similarity  ends.  In  the  roughly  formed  red 
and  black  or  red  and  white  tiles,  of  which  the  roofs 
are  made,  in  the  high  walls,  raised  so  that  only  the 
gables  of  the  buildings  are  visible  from  the  streets, 
in  the  arrangement  of  the  courtyard,  which 
suggests  the  idea  of  a fortification,  and  in  the 
loftiness  of  the  rooms,  we  see  another  influence  at 
work.  To  any  one  coming  from  Japan,  the  first 
sight  of  a Loochooan  town  is  rather  pleasing, 
probably  because  it  is  so  very  different  to  anything 
in  Japan;  but,  after  a time,  the  long  lines  of  walls 
on  each  side  become  excessively  wearisome  to  the 
eye,  and  one  misses  the  tasteful  arrangement  of 
garden  and  fence,  which  are  such  a pleasing  feature 
in  Japanese  towns.  The  Loochooans,  however, 
cling  to  their  walls  as  to  all  their  other  peculiari- 
ties. They  serve,  so  they  say,  “As  a protection 
against  fire,  wind,  and  thieves,  as  boundaries 
between  streets  and  compounds,  and  are  useful  in 


the  interests  of  privacy.”  The  last  advantage  is, 
probably,  that  which  carries  most  weight. 

Shiuri. 

Those  who  in  Shiuri  expect  to  see  anything 
remarkable,  either  in  architecture  or  in  any 
other  respect,  such  as  is  generally  to  be  met  with 
in  the  capital  of  a country,  will  be  disajjpointed. 
Distant  only  two  and  a-half  miles  from  the  Port  of 
Nafwa,  its  white  towers  are  clearly  visible  from 
the  anchorage.  The  town  is  grouped  picturesquely 
on  the  slopes  of  a hill,  on  the  west  of  which 
stands  the  palace,  or  castle,  commanding  a fine 
view  of  the  sea  to  the  south  and  west.  The 
grounds  of  the  palace  are  enclosed  within  a high 
wall,  and  there  are  two  gates  by  which  access  can 
be  had  to  the  interior.  The  principal  entrance  is 
through  a gate,  which  opens  on  to  the  high  road 
from  Nafwa.  After  passing  through  four  gates, 
always  ascending,  the  visitor  finds  himself  in  a 
large  courtyard,  some  60  yards  by  30,  paved  with 
red  tiles,  placed  closely  together,  and  laid  so  as  I 
not  to  cover  the  whole  space  enclosed,  but  to  form  | 

a series  of  walks.  Facing  the  entrance  is  the  j 

audience  hall,  or  Sho-in.  This  building  resembles 
in  shape  the  large  gateways  built  at  the  entrance 
of  Japanese  temples;  the  front  walls  are  painted 
red  and  blue,  and  the  roof  is  tiled  in  the  ordinary 
manner.  Anything  more  ugly  can  hardly  be  I 
conceived.  To  the  left  are  the  offices  of  the 
Council  of  State,  the  principal  hall  of  which  is  used 
as  a guest-chamber.  The  ceiling  and  panels  of 
this  room  are  ornamented  with  roughly  painted 
representations  of  tigers,  cranes,  and  deer.  To  the 
right  of  the  entrance  is  a low  building,  containing 
a suite  of  rooms  occupied  by  members  of  the  royal 
household,  and  through  these  a passage  leads  to 
the  king’s  apartments,  which  are  at  the  back  of  the 
audience-hall.  The  grounds  of  the  castle  are  pic- 
turesque, and  show  evidences  of  former  taste  and 
care  in  construction,  but  little  attention  appears 
now  to  be  bestowed  in  this  direction.  The  situation 
has  much  to  recommend  it.  From  the  ramparts  of 
the  castle  we  looked  out  on  a succession  of  bright 
green  hills,  sloping  down  to  the  sea,  or  uplands 
rich  with  barley  and  sugar-cane,  and  valleys  filled 
with  rice ; and  when  we  turned  from  this  charming 
prospect  and  observed  the  marks  of  decay  every- 
where— the  untrimmed  walks  and  shrubberies  of 
tropical  luxuriance  choked  with  weeds — we  could 
not  help  thinking  that  where  nature  had  done  so 
much,  man  might  do  a little  more. 

The  streets  of  Shiuri,  like  the  roads  elsewhere, 
are  paved  with  stone,  and,  as  the  town  is  built  on 
a hill,  and  the  Loochooan  idea  of  road-making  is 
that  a road  should  lead  straight  up  to  the  top  of  a 
hill  and  straight  down  again  on  the  other  side, 
great  precaution  is  needed  so  as  to  walk  without 
falling.  The  Loochooans  claim  a great  age  for  the 
castle  at  Shiuri,  and  state  that  the  buildings  which 
stand  now  are,  except  for  the  fact  that  tdey  have 
been  repaired  whenever  necessary,  identically  the  | 
same  that  were  originally  erected.  It  is  not  im- 
probable that  the  castle  stands  much  as  it  stood  j 
600  years  ago.  The  population  of  Shiuri  is  about 
40,000,  of  whom  three-fourths  are  Shizoku.  I give 
these  figures  on  the  authority  of  my  Loochooan 
informants,  but  they  appear  rather  high,  and 
30,000  would  probably  be  nearer  the  mark.  ^ 

Paper  on  which  anything  has  been  written  is 
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held  in  great  respect,  and  small  stone  erections  in 
the  shape  of  boxes  are  to  be  seen  by  the  road  side. 
These  are  provided  with  cavities  in  which  any  old 
scraps  of  paper,  on  which  characters  have  been 
traced,  are  placed  and  burnt.  It  is  considered 
highly  improper  to  throw  such  pieces  of  paper 
away.  In  spite  of  this  custom,  which  would  seem 
to  point  to  a great  respect  for  literature  on  the  part 
of  the  Loochooans,  it  is  a singular  fact  that  there 
are  no  book  shops  anywhere  in  Loochoo.  The  only 
printed  book  is  the  calendar  which  it  is  customary 
for  theLoochooan  Government  to  issue  provisionally 
every  year,  until  the  Chinese  calendar  is  obtained 
from  Peking. 

In  their  shipbuilding  the  Loochooans  have 
adhered  to  the  Chinese  model,  and  it  is  the  excep- 
tion to  see  the  vessel  rigged  in  Japanese  fashion. 
The  tribute  junks  which  used  to  cross  over  to 
Foochow,  and  the  sugar  junks  which,  until  the  last 
year  or  two  when  they  have  been  superseded  by 
steamers,  carried  the  sugar  to  the  markets  in 
Kagoshima  and  Osaka,  are  large  vessels  some  80 
or  90  feet  in  length,  with  a beam  measarement  of 
20  feet,  and  a similar  depth  of  hold.  In  every 
respect  they  are  like  Chinese  junks  even  to  the 
eyes  painted  in  a conspicuous  place. 


DISCUSSION. 

The  Chairman  said  there  was  so  much  matter  in  the 
paper  that  it  was  very  difficult  to  discuss  it  thoroughly  ; 
but  it  would  be  very  valuable,  when  printed,  for  future 
reference. 

Mr.  Christopher  Cooke  said  it  was  the  opinion  of  the 
late  Mr.  Cobden  that,  if  he  went  down  to  the  Universites 
of  Oxford  or  Cambridge,  and  asked  any  of  the  students 
where  Chicago  was,  not  one  in  a himdred  woidd  be  able 
to  answer  him.  He  thought  the  same  observation  would 
apply  to  Loochoo  ; but  he  remembered  reading  of  it  as 
a boy  in  Captain  Hall’s  voyages,  and  had  lately  looked 
up  the  book  and  made  a few  notes,  which  might  be 
interesting.  The  Captain  had  fixed  the  latitude  and 
longitude  exactly,  said  the  religion  was  similar  to  that 
of  the  Chinese,  and  that  there  was  an  observatory  there. 
Polygamy  was  only  permitted  to  the  king,  and  the 
women  were  hardly  used.  Capt.  Maxwell,  of  the  Alceste, 
broke  his  finger,  which  was  di’essed  by  the  native 
doctor  with  a paste  made  of  eggs  and  flour,  and  it  was 
then  wrapped  in  a hen’s  skin.  Captain  Maxwell  made 
a present  of  a thermometer,  and  Captain  HaU  of  a 
Cornelian  seal,  which  w'ere  carefully  preserved.  He 
also  said  that  there  were  no  deformed  or  diseased 
persons  visible,  except  a few  who  were  marked  with 
the  smaU-pox.  He  referred  expecially  to  the  honesty  of 
the  natives,  for  when  a watch,  which  had  excited  great 
curiosity,  got  mislaid,  and  it  was  feared  it  was  lost,  it 
w*as  brought  back  next  morning,  and  the  bringer  refused 
to  take  any  reward.  Captain  Hall  left  them  a sextant, 
and  instructed  them  how  to  use  it. 

The  Chairman  remarked  that  there  were  few  more 
interesting  books  than  Captain  HaU’s  travels.  In  con- 
nection with  Loochoo,  he  remembered  his  narrating 
that  on  his  homeward  voyage  he  touched  at  St.  Helena, 
vhere  Napoleon  w'as  then  residing,  and  found  that  the 
ex -Emperor  was  much  interested  in  hearing  of  these 
travels ; but  when  he  was  told  that  in  Loochoo  there 
were  neither  soldiers  nor  arms,  it  was  quite  beyond  his 
comprehension. 

Mr,  Hale  said  they  were  much  indebted  to  the  author 
of  the  paper,  but  there  W'as  perhaps  one  oversight  in  it, 
inasmuch  as  there  were  no  means  of  judging  of  the 
values  of  articles  in  English  money.  It  was  very 


interesting  to  hear  of  a nation  where  there  was  no 
army,  for  he  believed  the  worst  expenditm-e  of  any 
country  was  that  on  annaments,  though  it  might  be 
necessary. 

Mr,  Hyde  Clarke  said  it  would  no  doubt  be  desirable 
to  reduce  the  few  prices  and  quantities  given  in 
the  paper  into  their  English  equivalents.  The  sugar 
crop  was  very  considerable  according  to  the  figures 
given,  but  the  price  was  very  low.  lie  did  not  know 
why  everybody  should  be  supposed  to  know  the  exact 
locality  of  every  place  on  the  globe  ; but  the  book  to 
wffiich  Mr.  Cooke  had  refen’ed  was  at  one  time  very 
familiar,  and  no  doubt  thousands  of  copies  were  in 
existence.  Since  it  was  published,  however,  many  other 
places  had  grown  up  into  more  importance,  and  the 
instance  given  of  Chicago  was  very  much  t<*  the 
point.  It  had  rapidly  spruug  up  into  an  immense  city, 
whilst  Loochoo  had  remained  practically  stationary. 
The  relations  of  the  Loochoo  language  were,  of  cour.se, 
the  same  as  those  of  the  .Japanese,  as  they  are  allied 
languages  or  dialects.  Mr.  Aston,  a distinguished 
scholar  of  the  Japanese  Consular  Service,  had  given  in 
the  last  volume  of  the  “Transactions”  of  the  Koyal 
Asiatic  Society,  a most  valuable  paper  on  the  relations 
of  the  Japanese  to  the  Korean.  The  Korean,  and 
others  in  Western  Asia,  and  also  in  America,  were 
allied ; but  for  reasons  into  which  he  need  not  go,  it 
was  requisite  to  go  further  afield,  in  what  are  called 
Turanian  languages,  to  ascertain  the  real  position  of 
the  Japanese,  and,  consequently,  of  the  Loochoo. 
With  this  he  had  dealt  at  some  length,  as  quoted 
by  Sir  E.  J.  Reed,  M.P.,  in  his  paper,  and 
particularly  in  his  appendix  to  the  second 
volume.  The  result  at  which  he  had  arrived,  was 
that  the  Japanese  belonged  to  that  earliest  epoch  of 
cultivation,  in  which  were  placed  the  Akkad- Babylonian, 
the  Khita  ( with  some  Hittite) , the  Egyptian,  Etruscan, 
Chinese,  &c.  All  such  as  these  have  words  which  are 
identical,  but  these  resemblances  are  distributed  in 
various  proportions.  The  cause  was  that  the  Avords 
were  not  derived  from  one  primeval  language  of  iden- 
tical roots,  as  generally  conceived,  but  from  a variety 
of  words  for  the  same  idea.  The  identity  was  not  to  be 
traced  so  clearly  by  similarity  of  sound,  as  by  identity 
of  psychological  relations.  Thus  if  we  examined  the 
Japanese  or  Loochoo  numerals,  ‘6  will  correspond 
with  Ear,  4 with  Good,  8 with  Arrow,  10  with 
Far.  These  were  widely  distributed  laws  of  pre- 
historic language,  dependent  on  various  cii’cumstances. 
In  a system  of  numerations  in  which  the  eye  figured  as 
2,  the  ear  was  3.  The  Japanese  have  not  preserved  the 
relations  of  2,  but  they  have  of  3.  The  arrow  in  the 
ancient  Fetish  mythology  had  a numeral  relative,  a.s  aU 
weapons  and  other  objects  have.  Although  we  cannot, 
at  present,  trace  Japanese  and  Loochoo  migrations  in 
detail,  we  know  this,  with  certainty,  that  the  origin  of 
the  language  and  mythology  was  most  aucieut,  and 
constituted  in  forms  corresponding  with  those  of  the 
founders  of  civilisation  in  the  old  world.  At  the  present 
moment  the  difficulties  of  tracing  each  movement  or 
phenomenon  were  very  great,  because  many  ancient 
forms  are  unknown ; but  with  the  advance  of  know- 
ledge, we  should,  no  doubt,  obtain  fuller  results.  At 
all  events,  it  might  be  determined  that  we  were  not  to 
regard  Jaj>anese  as  derived  from  Korean  or  from 
Chinese. 

Mr.  Sayematzu  said  there  was  a great  resemblance 
between  the  language  of  Japan  and  Loochoo  ; and  he 
had  been  told  by  a gentleman  from  the  southern  part 
of  Japan  that  he  had  been  in  Loochoo,  and  that  there 
were  very  many  words  wliich  were  identical.  The 
most  remarkable  coincidences  were  the  numerals.  He 
did  not  say  that  the  Loohcooan  came  from  Japan, 
because  the  Japanese  must  have  come  from  Loochoo. 
The  date  of  the  conquest  of  Loochoo  by  the  J apanese 
was  the  11th  century,  and  even  before  that  there  were 
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records  relating  to  the  island.  The  fact  that  the  king 
of  Loochoo  paid  homage  to  China  as  well  as  to  Japan 
could  not  he  taken  to  be  of  much  value,  because  in 
China  all  diplomatic  messengers  were  said  to  be 
bringers  of  tribute  ; and  probaWy  on  the  same  ground 
even  England  might  be  claimed  as  a tributary  of  the 
celestial  empire.  Japan  actually  conquered  the  island 
a little  over  300  years  ago  ; before  that  the  King  of 
Loochoo  used  to  send  tribute  to  Japan,  but  at  that  time, 
©wing  to  internal  disturbances,  he  neglected  to  do  so. 
When  tranquility  was  restored  in  Japan,  and  war  was 
made  on  the  Korea  and  China,  the  King  of  Loochoo 
was  ordered  to  pay  a share  of  the  expenses,  and  as  he 
did  not  do  this,  the  Japanese  Government  sent  and  con- 
quered the  island.  Since  that  time  no  doubt  a certain 
tribute  had  been  sent  to  China,  but  it  was  never 
recognised  by  Japan.  Considering  the  position  of 
Loochoo,  it  was  very  important  to  Japan  that  it  should 
not  be  under  foreign  influence,  and  therefore  when  it 
was  apparent  that  the  king  was  still  keeping  up  relations 
with  China,  the  J apanese  Government  could  not  pass  it 
by,  and  that  was  the  origin  of  the  so-called  annexa- 
tion. 

Mr.  Pfoundes  said  these  islands  were,  in  the  first 
instance,  made  known  to  Europeans  by  the  early  voyages 
of  Albuquerque.  The  Portugese  entered  the  Chinese 
sea  about  1511,  and,  about  1516,  they  got  as  far  as 
Canton.  Albuquerque,  the  first  Governor- General  of 
the  Philippine  Islands,  sent  out  an  expedition  in  1517, 
which,  in  the  Formosa  Channel,  fell  in  with  the  Loochoo 
junks,  which,  it  was  supposed,  were  making  their 
annual  voyage  to  Loochoo.  It  was  then  a question  with 
the  Portuguese  whether  they  might  not  push  forward 
as  far  as  Japan,  which  had  been  so  much  spoken  of  by 
Marco  Polo,  but  their  outrages  on  the  coast  where  they 
landed,  caused  the  repeated  destruction  of  their  settlements 
in  the  first  year  of  the  1 6th  century,  and  they  were  finally 
driven  down  towards  Macao  ; their  ill-repute  gradually 
spread  through  the  islands  up  to  Japan,  and  intercourse 
with  them  was  more  or  less  cut  off.  The  information  with 
regard  to  Loochoo  had  been  very  admirably  condensed 
in  the  paper,  and  there  were  very  many  points  he  should 
have  liked  to  touch  upon  had  time  permitted.  Every 
one  would  agree  that  it  was  a specimen  of  the  first-class 
work  done  by  the  gentlemen  of  the  Consular  service, 
and  he  must,  himself,  tender  his  thanks  to  the  Chairman 
for  allowing  him  to  make  researches  which  were  of  the 
greatest  interest.  These  islands,  though  they  ap- 
peared very  small  on  a Mercator  chart,  were  in  reality 
of  considerable  importance,  and  would  prove  still  more 
so  in  future.  Dr.  Beltelhemier,  when  he  landed, 
found  some  nuisances  there,  but  though  no  doubt  his 
©onduct  was  very  heroic  in  remaining  for  a long  time 
in  the  face  of  annoyances  purposely  inflicted  in  order  to 
make  him  leave  the  island,  he  feared  he  had  not  that  tact 
which  was  requisite  for  making  successful  efforts  in  the 
country.  This  was  one  reason  why  so  little  had  been 
done  by  medical  or  purely  religious  missionaries.  The 
eminent  Chinese  scholar,  Mr.  Alexander  Wylie,  told 
him  that  he  knew  of  the  existence  of  a Hebrew  manu- 
script, written  by  Dr.  Beltelhemier,  addressed  to  the 
Hebrews  in  China,  but  as  the  fact  was  there  were  no 
Jews  in  China,  he  believed  it  still  remained  undelivered 
in  the  hands  of  some  of  the  missionary  authorities. 

The  Chairman  said  the  paper  was  a very  suggestive 
one,  but  no  doubt  it  would  be  improved  by  the  addition 
of  the  English  equations  for  the  measures  and  prices. 
He  had  tried  to  roughly  do  this,  and  he  found  that  the 
area  of  Loochoo  was  rather  less  than  1,000  square  miles, 
and  the  population  166,000,  which  was  very  large  for 
so  small  an  area,  considering  that  a great  part  was  barren 
rock.  The  annual  production  might  be  estimated 
roughly  at  £100,000,  which  was  probably  a low  esti- 
mate ; it  struck  him  as  being  exceedingly  low — scarcely 
more  than  12s.  per  head.  He  had  no  doubt,  however, 
that  the  production  was  very  low,  as  the  condition 


of  the  people  was  really  one  of  considerable  poverty. 
Their  import  and  export  trade  amounted,  in  round 
numbers,  to  something  like  £77,000,  which  was  very 
small  for  such  a population.  The  value  of  the  sugar 
was  not  such  as  would  have  any  appreciable  effect  on 
our  consumption,  being  about  £20,000.  He  thought 
the  quantity  was  probably  rather  less  than  3,000  tons. 
It  was  a dark,  black  kind  of  sugar,  only  used  by  the 
Japanese,  and  they  used  much  more  Chinese  sugar, 
which  was  of  a better  quality.  There  could  hardly 
be  two  more  opposite  instances  than  Chicago  and 
Loochoo — of  progress  on  the  one  hand,  and  sta^^nation 
and  political  inanition  on  the  other.  No  doubt 
Loochoo  had  a very  ancient  history,  for  the  disputes 
about  it  between  the  J apanese  and  Chinese  went  back 
as  far  as  the  6th  century.  Japan  collected  tribute 
in  A.D.  616,  and  China  attacked  and  conquered  it  in 
A.D.  620.  Although  so  small  a territory,  it  was  then 
divided  into  three  rival  States,  and  he  had  seen  one  of 
the  old  castles  which  formed  the  stronghold  of  one  of 
those  three  States,  and  was  much  struck  with  its 
enormous  strength.  It  was  built  of  immense  stones, 
put  together  without  mortar.  The  state  of  this  island 
showed  the  result  of  non-conomunication  with  the  world. 
There  were  very  few  nations  now  existing  which  had 
excluded  themselves  from  the  rest  of  the  world,  but 
they  were  always  found  to  have  become  stagnant  and 
gone  down  hill — become  fossils  as  it  were.  Loochoo 
was  in  that  condition,  but  he  hoped  that  a new  epoch 
would  now  begin,  and  that  fresh  vigour  would  be 
shown.  Living  alone,  having  nothing  to  do  but  to 
make  laws  for  themselves,  they  went  into  most  minute 
details,  and  made  the  most  elaborate  form  of  Govern- 
ment, embracing  so  many  departments  that  Dr.  Mann 
had  judiciously  omitted  reading  many  of  them.  There 
was  a Herald’s  office.  Woods  and  Forests,  a Lord  Cham- 
berlain, and  every  description  of  office,  and,  in  fact,  that 
seemed  the  only  way  they  had  of  employing  their  time. 
It  was  a curious  fact  that  this  small  population  was 
divided  into  two  classes,  nearly  in  the  proportion  of 
half  and  half,  so  that  nearly  one  half,  viz.,  the  official 
class,  were  entirely  unproductive.  This  must  explain 
how  it  was  the  population  could  be  kept  in  order  with- 
out any  particular  military  display.  The  absence  of 
arms,  though  at  first  sight  it  might  seem  to  indicate  a 
happy  state  of  things,  had  not  been  able  to  keep  Loo- 
choo from  annexation,  and  he  feared  that,  until  the 
millenium  arrived,  armies  would  be  necessary  to  nations 
which  desired  to  retain  their  independence.  The  relations 
between  Loochoo  and  China  and  J apan  were  very  in- 
teresting, and  with  regard  to  the  language,  there  was 
room  for  much  further  study,  because  there  were  traces 
of  an  earlier  language  and  an  earlier  character.  He 
had  found  stones  there  bearing  inscriptions  which  were 
neither  Japanese  nor  Chinese,  and  which  the  inhabitants 
said  was  the  ancient  Loochoo  language.  He  hoped  the 
gentlemen  in  the  Consular  service  would  continue  their 
efforts  to  investigate  these  matters,  and  ultimately 
succeed  in  tracing,  not  only  the  present  dialects,  but  the 
pre-existing  ones.  In  this  case  they  had  a nation  still 
extant,  coeval  with  pre -historic  times,  and  it  would  be 
very  interesting  to  trace  the  origin  of  the  language,  and 
see  whether  it  came  from  the  north  or  the  south.  It 
was  certain  that  at  one  time  a tide  of  population  set  ^ in 
from  the  south  to  the  north,  for  a strong  Polynesian 
element  ran  through  all  the  islands,  right  up  to  J apan. 
He  concluded  by  moving  a vote  of  thanks  to  Mr. 
Gubbins  for  his  paper,  which  was  carried  unanimously. 

Dr.  Mann  said  that  he  had  reason  to  hope  the  kind 
service  rendered  to  the  Society  by  the  Chairman  this 
evening,  would  be  supplemented  by  a further  contri- 
bution regarding  the  commerce  of  J apan  in  some 
future  session. 

The  Chairman  said  it  would  give  him  great  pleasure 
to  communicate  any  information  he  could  glean  to  so 
practical  a Society. 
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MISCELLANEOUS. 


THE  PEODUCTION  AND  PREPARATION  OF 
SALT  IN  ITALY. 

The  industry  of  the  preparation  of  sea  salt  in  Italy 
is,  according  to  a report  recently  issued  by  the  United 
States  Consul  at  Milan,  in  a most  flourishing  condition, 
as  in  addition  to  supplying  the  wants  of  the  Italian 
people  themselves,  there  is  annually  exported  about 
150,000  tons,  exclusive  of  the  productions  of  Sardinia 
and  Sicily,  where  there  exists  no  G-overnment  monopoly, 
and  from  these  islands  about  100,000  tons  are  annually 
exported.  The  cost  of  production  of  common  salt 
averages  fifteen  lire  the  ton,  and  it  is  estimated  that 
the  Government  realises  a proflt  from  this  article  of 
08,000,000  lire  annually.  The  places  of  production  in 
Italy  are  eleven,  and  almost  all  are  Government 
property  ; a part  are  let  to  private  industry,  while  five 
are  managed  directly  by  the  State.  The  former  are 
at  Cagliari,  Convecchio,  Volterra,  Salso-Maggiore, 
San  Felice,  and  Trapani ; the  latter  at  Margherita, 
Savoy,  Cometo,  Cervia,  Lungro,  and  Portoferrago. 
In  order  to  hasten  the  evaporation  and  produce  a good 
article  of  natural  salt,  which  is  the  main  object  of  arti- 
ficial salt  production,  a large  expanse  of  level  ground, 
close  to  the  sea,  and  as  near  as  possible  to  the  sea  level, 
is  selected.  Enclosed  by  high  dykes  to  prevent  flooding 
from  high  seas  or  storms,  the  surface  is  subdivided  into 
numerous  levels,  separated  by  little  banks,  as  is  practised 
in  the  cultivation  of  rice.  The  entire  extent  of  the  salt 
farms  is  in  communication  with  the  sea  by  means  of  a 
canal,  which  serves  for  the  ingress  of  the  sea  water  and 
egress  of  the  rain-water,  and  sometimes  hydraulic 
pressure  is  used  to  empty  or  fill  the  basin.  Numerous 
lines  of  canals  and  ditches  run  in  several  direc- 
tions through  the  extent  of  the  evaporating  ground, 
and  it  is  by  these  that  the  water  is  guided 
throxigh  the  'different  levels.  In  April  the  rays 
of  the  sxm  begin  to  gain  force,  and  the  equinoctial 
storms  having  passed,  the  damages  of  the  past 
winter  are  repaired,  and  the  rain  water  that  may  have 
collected  is  pumped  out,  generally  by  hydraulic  elevators, 
worked  by  centrifugal  force.  The  rain  water  having 
been  ejected,  the  canal  to  the  sea  lets  in  the  salt  water, 
which  .should  cover  the  ground  to  the  depth  of  aboxit 
two  inches,  The  various  levels  of  the  salt  farm  should 
be  of  a difference  of  aboxit  three  inches,  one  above  the 
other,  so  that  the  water  may  circiflate  slowly  and  freely 
over  the  whole  exjDanse.  The  water,  exposed  to  the 
rays  of  the  sun,  and  under  the  influence  of  the  w'ind, 
evaporates,  and  as  it  diminishes  in  volume  it  increases 
in  density,  and  it  is  to  facilitate  this  process  that  the 
salt  farm  is  constructed  and  the  water  passed  from  one 
level  to  another,  until  it  has  acquired  the  desired  density, 
after  which  it  is  reunited  in  deep  reservoirs.  This  process, 
many  times  repeated,  lasts  all  through  the  month  of 
May;  it  is  in  the  month  of  June  that  the  real  work 
of  manipulating  the  water  for  the  production  of  salt 
begins.  The  water  collected  in  the  reservoir,  and 
showing  15®  to  20®  Baume  of  density,  is  pumped  out 
into  other  large  flat  reservoii’s  until,  by  evaporation, 
it  acquires  25°  of  density ; it  is  then  spread  over  the 
salt -producing  portion  of  the  farm  in  extensive 
reservoirs,  of  from  5,000  to  10,000  square  yards, 
to  the  depth  of  two  inches.  The  evaporation  by  the 
sun  and  wdnd  concentrates  the  w'ater,  and  causes 
the  salt  to  he  deposited ; small  points  are  seen  form- 
ing in  the  water,  which  enlarge  into  crystals  and 
sink  to  the  bottom,  where  they  increase  by  the 
addition  of  other  crystals;  this  process  is  slow  and 
continuous,  when  not  interfered  with  by  extraneous 
causes.  The  salt  reservoirs  keep  this  large  flat 


expanse  continually  filled  with  water  to  the  depth  of 
about  two  inches ; the  earth  at  the  bottom  begins  to 
whiten,  and  a crust  of  deposits  is  found  at  the  bottom 
of  the  water,  which  augments  day  by  day,  until  by  the 
month  of  August  it  becomes  from  two  to  three  inches 
thick.  The  crop  is  then  gathered,  as  a rain  storm 
would  destroy  a portion  of  it ; the  superficial  water  is 
drawn  off,  leaving  a deposit  of  salt,  which  is  of  a pure 
white,  and  shines  like  crystallised  snow.  The  workmen 
then  enter  the  salt  farms,  and  with  hoes,  picks,  and 
shovels  separate  the  crust  of  salt  from  the  earth,  and 
carry  it  to  the  magazines  in  sacks,  barrels,  and  carts. 
This  work  lasts  more  than  a month,  sometimes 
continuing  until  September,  and  it  is  necessary  to 
employ  a very  large  number  of  men,  as  a change 
of  weather  would  have  injurious  results  in  the 
harvest  of  salt.  During  the  whole  of  September 
and  a great  part  of  October,  the  soil  of  the  re.ser- 
voirs  is  washed  out,  and  the  water  deposited  in  deep 
reservoirs,  where  it  remains  until  the  next  year ; the 
crystals  that  have  been  formed  are,  however,  filled 
with  impurities,  and  have  to  be  subjected  to  the  action 
of  rain  water  during  the  winter,  before  they  become 
saleable.  As  regards  artificial  evaporation,  the  principle 
that  regiflates  the  production  of  salt  by  artificial  means 
is  practically  the  same,  but  the  manner  of  producing  it 
is  different,  as  the  expensive  process  of  reduction  by  fire 
is  adopted.  In  various  parts  of  Italy,  at  diff  erent  depths, 
are  found  layers  of  salt,  evidently  deposited  at  remote 
periods,  in  strata,  or  mixed  with  heterogeneous 
materials.  In  all  the  wells  in  these  localities  the 
water  is  strongly  impregnated  with  salt.  The  only 
two  places  in  Italy  where  salt  is  worked  by  artificial 
means  are  Volterra  and  Salso-Maggiore,  the  former 
having  wells  40  yards  deep,  often  connected  by  under- 
ground galleries,  and  the  latter  an  artesian  well,  of  the 
depth  of  300  yards.  The  water,  on  being  pumped  out, 
is  deposited  in  large  reservoirs,  and  afterwards  in  very 
large  open  boilers,  under  which  fires  are  continually 
kept  burning.  The  advantage  of  this  system  is  its  prac- 
ticability at  all  seasons,  and  its  independence  of  the 
weather,  but  the  production  of  salt  is  much  more  ex- 
pensive. The  salt  depo.sited  and  scraped  up  from  the 
bottom  of  the  boilers  is  of  the  whitest  quality,  but  less 
granulated  than  the  sea-salt,  and  is  sold  throughout 
Tuscany  and  in  other  places  at  the  price  of  that  passed 
through  the  mill.  The  salt  wells  of  Volterra  produce 
annually  more  than  10,000  tons,  and  those  of  Salso- 
Maggiore  about  1,000  tons  only.  The  salt  of  Volterra, 
on  account  of  its  purity,  is  mostly  used  for  table 
purposes. 

At  Lungro,  in  Calabria,  there  is  a salt  mine  which 
employs  400  hands;  here  the  deposits  are  found  in 
strata  slightly  mixed  with  extraneous  matter  of  various 
formations,  horizontal,  perpendicular,  and_  often  in 
caves  or  pockets.  This  mine  dates  from  ancient  times, 
and  has  been  often  abandoned,  but  _ is  at  the  present 
time  in  a flourishing  condition.  It  is  situated  at  the 
bottom  of  a valley,  about  300  yards  above  the  level  of 
the  sea,  and  is  entered  by  a small  aperture  of  about 
three  square  yards  in  the  side  of  the  Apennines. 
This  tunnel,  after  a short  distance,  communicates  wdth 
a subterranean  gallery,  descending  by  easy  gradations 
and  steps  to  the  depth  of  200  yards  ; connecting 
galleries  and  drifts  lead  in  every  direction,  and  the  salt 
is  extracted  by  blasting,  and  then  broken  up  into  frag- 
ments of  convenient  size  for  porterage.  This  mine 
produces  about  7,000  tons  annually,  which  is  princi- 
pally consumed  in  Calabria  and  the  Basilicata  ; it  is 
compact,  pure,  and  white,  like  chalk,  and  translucent. 
The  largest  salt  works  in  Italy  are  those  of  Cagliari, 
producing  annually  more  than  130,000  tons  of  salt.  On 
the  coast  between  Marsala  and  Trapani,  in  Sicily, 
there  are  many  private  salt  farms,  and  as  no  Govern- 
ment monopoly  exists,  any  one  is  at  liberty  to  cultivate 
this  industry  on  his  own  lands.  The  salt  farms  of  Trapani 
supply  Rome,  Naples,  and  Venice,  besides  exporting 


610 


JOTJENAL  OF  THE  SOCIETY  OF  AETS,  June  3,  1881. 


annually  about  60,000  tons.  Conveccbio  and  San 
Felice  produce  together  15,000  tons  of  salt,  and  the  two 
salt  springs  of  artificial  evaporation,  Volterra  andSalso- 
Maggiore,  produce  annually  about  I0,000tons,  and  supply 
nearly  all  Tuscany  and  Parmigiano.  Of  the  salt  springs 
administered  by  the  State,  first  in  importance  is  that  of 
Margherita,  producing  30,000  tons  ; Lungro,  produc- 
ing 6,000  tons;  Portoferrago,  2,500;  Cervia,  8,000  ; and 
Corneto,  6,000  tons.  These  are  all  worked  by  a body 
of  technical  employes  serving  under  the  Minister  of 
Finance.  Consul  Crain  states  that  since  the  year  1870, 
a complete  reorganisation  has  take  place  in  the  manage- 
ment of  this  industry,  producing  good  results.  In  the 
year  1877,  the  sum  of  80,420,205  lire  was  received  from 
the  sale  of  salt,  which,  deducting  expenses  amounting 
to  13,579,242  lire,  leaves  a net  profit  of  66,840,963  lire, 
realised  by  the  Itahan  Covernment. 


KAURI  CUM  OF  NEW  ZEALAND. 

Consul  Criffin,  of  Auckland,  has  written  a full  report 
on  the  production  of  kauri  gum,  which  is  largely  used 
for  the  manufacture  of  varnish,  of  which  the  following 
is  an  abstract : — 

It  consists  of  the  dried  and  solidified  sap  of  the  kauri 
tree,  a species  of  pine  known  to  botanists  as  the  Dam- 
mara  australis.  It  is  found  only  in  the  province  of 
Auckland,  in  that  part  of  the  colony  lying  to  the  north- 
ward of  the  thirty-ninth  degree  of  south  latitude,  and 
does  not  exist  in  any  other  part  of  the  world.  The 
largest  quantity  of  marketable  kauri  gum  is  dug  out  of 
the  ground.  It  is  found  at  various  depths,  from  just 
above  the  surface  of  the  soil  to  many  feet  below  the 
surface.  It  is  found  on  bare  hillsides,  on  flat  clay  lands, 
in  swamps,  and  even  in  some  places  that  are  covered 
with  a more  or  less  thick  coating  of  volcanic  debris. 
Sometimes  the  gum  is  found  in  small  detached  lumps, 
and  at  other  times  large  deposits  will  be  found  in 
one  hole.  On  cultivated  land  it  is  not  unfrequently 
turned  up  by  the  plough,  and  in  many  places  the 
cutting  of  large  drains  in  swamps  has  revealed 
large  deposits  of  this  vegetable  product.  In  the 
forks  of  the  large  branches  deposits  varying  from 
a few  pounds  to  nearly  a hundredweight  are  some- 
times met  with.  When  a kauri  tree  is  cut  in  the  bark, 
even  one  of  the  largest  and  oldest,  varying  in  diameter 
from  six  to  ten  or  twelve  feet,  it  will  bleed  hke  a young 
sapling.  In  a few  weeks,  if  the  weather  be  dry,  a large 
mass  of  half-dried  gum  will  have  oozed  from  the  wound, 
not  unfrequently  appearing  in  the  form  of  a great  thick 
band,  reaching  from  the  wound  to  the  surface  of  the 
soil  around  the  tree.  When  a tree  is  felled,  the  stump 
bleeds  in  a like  manner  until  large  masses  of  gum  can 
be  broken  off  from  the  stump.  This  ‘ ‘ young  ’ ’ gum  is 
white  in  colour,  and  has  not  the  rich  amber  colour 
which  age  imparts  to  it  when  stored  beneath  the  surface 
of  the  soil  away  from  the  action  of  sun  and  weather. 

The  gum  is  not  soluble  in  water.  It  ignites  freely, 
and  bums  with  a lively  sooty  flame.  It  froths  and 
bubbles,  and  produces  a pleasant  aromatic  odour.  The 
perfume  it  exhales  when  burning  in  the  open  air  is  not 
unlike  that  of  frankincense  and  myrrh. 

Some  of  the  finer  specimens  of  kauri  gum  are  used 
in  the  manufacture  of  jewellery,  but,  while  it  is  very 
clear  and  beautiful,  it  is  not  so  desirable  for  this  pur- 
pose as  amber.  It  is  not  nearly  so  hard  as  the  latter, 
and  it  is  much  more  brittle,  and  insects  and  plants  are 
not  so  frequently  found  imbedded  in  it. 

Kauri  gum  was  hnown  to  the  native  race  long  before 
the  island  were  settled  by  Europeans.  They  used  it  for 
the  purpose  of  kindling  their  fires,  and  it  is  also  said  to 
have  been  employed  by  them  in  their  religious  rites, 
but  there  does  not  appear  to  be  any  ground  for  the 
statement.  Kauri  gum  became  an  article  of  commerce 
immediately  after  New  Zealand  became  a British  colony. 


At  first  the  exports  were  small,  amounting  to  about 
100  tons  per  annum.  The  price  of  gum  at  that  time 
ranged  from  £5  2s.  to  £5  19s.  per  ton.  The  natives 
then  were  the  only  persons  engaged  in  searching  for  it 
and  bringing  it  to  market. 

The  implements  used  in  digging  for  the  gum  consists 
of  a spade  and  a spear.  The  spear  is  a long  steel  rod, 
about  half  an  in  inch  in  diameter,  with  a wooden  handle 
with  a cross  on  the  top,  like  that  of  a spade  or  a shovel. 
The  rod  is  brought  to  a point,  and  the  gum  digger 
pierces  it  into  the  ground.  Practice  and  experience 
enable  him  to  tell  whether  he  is  touching  a stone  or  a 
piece  of  gum.  When  he  touches  the  gum  he  digs  around 
it  until  it  is  extricated,  and  then  renews  the  search  as 
before.  The  number  of  persons  regularly  engaged  in 
digging  gum  varies  from  1,800  to  3,000,  the  greater 
part  of  whom  are  Maories,  but  even  they  do  not  show 
any  special  fondness  for  the  work.  They  resort  to  it 
when  they  become  pressed  for  food  and  clothing  on 
account  of  the  failure  of  their  crops,  or  other  causes. 
Many  Europeans  have  resorted  to  this  kind  of  work, 
but  they  belong  generally  to  a class  who  are  unruly 
and  impatient  of  the  restraints  which  a civilised  life  im- 
poses upon  them,  and  who  prefer  to  camp  out  after  the 
fashion  of  gipsies,  and  live  in  tents  and  ranpo  huts  rather 
than  in  houses  fitted  for  civilised  beings.  It  is  generally 
supposed  that  a European  who  resorts  to  gum-digging  * 
is  unfitted  for  any  other  occupation.  He  leads  a reck- 
less, dare-devil  sort  of  life,  away  from  friends  and 
kindred,  and  from  the  restraints  of  civilisation. 

When  the  gum  is  taken  out  cf  the  ground,  it  is  covered 
with  earth,  and  its  surface  is  found  to  be  in  a partial 
state  of  decay.  When  the  digger  is  tired  of  work,  ho  puts 
his  gum  into  a bag  and  carries  it  to  his  tent  or  hut,  and 
in  the  evening  or  upon  rainy  days  he,  with  the  assist- 
ance of  his  wife  and  children,  scrapes  off  the  decayed 
surface  until  the  clear  solid  gum  beneath  is  reached. 
When  a sufficient  quantity  of  it  has  been  scraped,  it  is- 
put  into  a box  or  bag  and  taken  to  the  nearest  store  or 
public  house,  where  it  is  sold  for  what  it  will  bring. 
Sometimes  the  purchaser  will  assort  it,  but  it  is  not 
generally  sorted  till  it  reaches  the  city  buyer,  who 
employs  a large  number  of  skilled  hands  for  that  pur- 
pose. The  gum,  after  it  is  scraped  and  assorted,  is 
packed  carefully  in  boxes,  so  as  to  prevent  the  lumps 
from  breaking.  It  is  then  ready  for  export.  The  dust 
and  scrapings  are  also  exported. 

Some  of  the  gum  is  used  in  New  Zealand  for  the 
manufacture  of  varnish,  but  in  no  great  quantity.  The 
export  of  kauri  gum  for  the  year  1880  is  larger  than 
that  of  any  other  year.  The  total  export  for  1878  was 
3,410  tons,  and  3,247  tons  was  the  total  export  for  1879. 
The  invoices  thus  far  received  indicate  that  the  total 
shipment  for  the  year  1880  will  be  5,500  tons.  The 
price  of  gum  ranges,  according  to  the  Scientific  American, 
from  144  dols.  to  720  dols.  per  ton.  The  greater  part 
of  it,  however,  is  bought  at  the  former  price.  The 
average  price  may  be  safely  set  down  at  216  dols.  per 
ton.  At  this  rate  the  total  value  of  the  estimated  ship- 
ment for  the  year  1880,  viz.,  5,500  tons,  would  be 
1,188,000  dols.  More  than  two-thirds  of  the  gum  goes 
to  the  United  States.  It  is  either  shipped  to  New  York 
and  Boston  in  sailing  vessels,  or  to  London  for  trans- 
shipment to  the  American  cities. 

It  is  a matter  of  regret,  adds  Mr.  G-rifiln,  that  the 
kauri  forests  are  disappearing.  ^ The  trees  are  being  so 
rapidly  cut  down  that  they  will  soon  cease  to  exist. 
The  Government  has  not  taken  any  steps  to  protect 
them,  either  by  conserving  those  that  remain  or  by 
planting  new  ones.  At  the  present  rate  of  consump- 
tion, fifty  or  eighty  years  will  see  the  bulk  of  the  kauri  ; 
trees  cut  down.  Of  course,  when  the  trees  are  des- 
troyed there  can  be  no  deposits,  and  kauri  gum  will  ' 
become  a thing  of  the  past.  The  amount  of  gum  taken 
out  of  the  soil  up  to  the  present  time  has  been  so  great,  ! 
Mr.  Griffin  concludes,  that  it  would  probably  require  a > 
forest  growth  of  ten  thousand  years  to  replace  it. 
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THE  ENGLISH  MILE. 

Mons.  Faye  lately  read  a paper  on  the  “English 
Mile”  before  the  Academy  of  Sciences  of  Paris,  and  the 
following  translation  is  taken  from  Nature : — 

It  is  known  that  the  mile  of  1,609  metres  long  passed 
among  English  geographers  and  navigators  as  being 
the  length  of  the  terrestrial  arc  of  1 ' ; in  other 
words,  they  made  the  degree  equal  to  60  of  these 
miles.  In  reality  it  contains  69  5;  there  is  thus  an 
error  of  about  one- sixth.  This  error,  if  it  existed  long 
among  our  neighbours,  which  I do  not  know,  mu-t 
have  carised  many  a shipwreck.  It  has  had  another 
very  remarkable  result ; it  nipped  in  the  bud  the  dis- 
covery of  the  law  of  universal  attraction.  The  first 
time  that  Newton’s  great  idea  presented  itself  to  his 
mind  the  proof  failed  him,  because  he  made  use  of  the 
common  English  mile  to  calculate  the  radius  of  the 
earth.  He  renounced  the  idea  for  a long  time,  and 
only  took  the  calculation  up  again  when  he  learned  the 
results  of  Picard’s  measurement  of  a degree  in  France. 
Whence  comes  this  defective  estimate?  Certainly  it 
does  not  proceed  from  any  defective  measurement,  for 
the  worst  degree  measurements,  among  those  which 
have  been  really  made,  and  not  fictitious  measure- 
ments, like  that  of  Posidonius,  are  far  from  presenting 
errors  of  such  magnitude.  English  geographers,  then, 
must  have  committed  some  mistake  in  taking  their  mile 
from  ancient  documents. 

So  long  as  navigation  was  limited  to  the  waters  of 
the  Mediterranean,  and  to  coasting  along  the  western 
shores  of  Europe,  it  was  scarcely  necessary  to  trouble 
about  the  value  of  this  element ; but  from  the  time  that 
the  discoveries  of  the  Spaniards  and  Portuguese  opened 
out  a much  vaster  field,  sailors  were  compelled  to  make 
some  inquiry  into  the  matter.  I suppose  that  the 
English  navigators  applied  to  their  geographers,  and 
that  these  found  nothing  better  to  consult  than  Ptolemy, 
the  great,  the  only  authority  in  these  matters.  But 
Ptolemy  himself  refers  to  Eratosthenes ; he  says  that 
he  verified  the  measurements  of  the  latter  and  found 
the  same  result,  viz.,  500  stadia  for  the  terrestrial 
degree.  I have  thus  been  led  to  examine  the  measure- 
ment of  Erato.sthenes.  According  to  the  documents 
which  historians  have  preserved,  Eratosthenes  measured 
the  great  arc  of  meridian  which  separates  the  parallels 
of  Syene  and  Alexandria,  and  finally  found  700  stadia 
to  the  degree.  This  is  how  he  worked ; — He 
observed  at  Alexandria,  certainly  by  means  of  a 
gnomon,  the  zenith  distance  of  the  sea  at  midday 
in  the  summer  equinox,  and  thus  found  7°  12 
It  is  added  that  at  Syene  the  bottom  of  the  wells  was 
fuUy  lighted  by  the  sun  on  that  day,  so  that  Eratos- 
thenes concluded  zero  for  the  zenith  distance  of  that 
body.  I believe  rather  that  the  Greek  astronomer 
caused  an  observation  to  be  made  at  Syene  with  a 
gnomon,  an  instrument  then  very  common  in  Egypt, 
and  that  that  distance  resulted  from  an  effective  obser- 
vation, as  well  as  in  the  case  of  Alexandria.  We  shall 
.see  that  this  conjecture  is  perfectly  justified.  We 
know  that  the  observations  made  on  the  dark  shadow 
of  a gnomon  bear  a constant  error  equal  to  the  semi- 
diameter  of  the  sun,  or,  to  speak  more  accurately,  that 
they  give  the  zenith  distance  of  the  upper  edge  of  that 
body.  The  ancients  do  not  seem  to  have  remarked 
this  ; and  in  fact,  as  they  deduced  from  their  observa- 
tions only  the  obliquity  of  the  ecliptic  or  the  epoch  of 
the  solstice,  it  did  not  concern  them,  for,  by  combining 
the  observations  of  the  summer  with  that  of  the  winter 
solstice,  the  error  in  question  disappeared  from  the  dif- 
ference. But  it  is  exactly  the  same  here,  since  we  have 
not  to  do  with  absolute  latitude,  but  with  the  difference 
of  latitude  of  two  places  at  which  the  centre  of  the  sun 
is  found  at  midday  on  the  same  side  of  the  vertical. 
Thus  the  amplitude  7°  12'  concluded  by  Eratosthenes 
is  ajirect ; it  has  moreover  the  advantage  of  not  oeing 
sensibly  affected  by  refraction. 


Here  is  a first  verification.  On  opening  the  Connais- 
same  des  Temps  we  find — 


For  the  latitude  of  Alexandria 31  12 

,,  ,,  Syen^ 24  5 


Difference 7 7 


instead  of  7°  12'.  The  difference,  whatever  may  be 
the  cause,  is  very  small. 

Here  is  a second  and  more  delicate  verification.  The 
latitude  of  the  point  in  Alexandria,  where  Erato.sthenes 
observed,  could  not  differ  much  from  that  which  we 
have  given.  By  adopting  that  and  7"  12'  for  the  zenith 
distance  of  the  upper  edge  of  the  sun  at  the  winter 
solstice  we  fiud  31^  12'  — (7®  12'  -f-  16')  = 23°  44' 
for  the  obliquity  of  the  ecliptic.  Syene  gives  24°  5 ' — 
16'  = 23°  49'.  It  is  po.ssible  that  in  the  year  250  b.c. 
the  obliquity  of  the  ecliptic  was  from  23°  44  ' to  23°  49  ? 
From  1750  a.d.  to  250  b.c.  is  2,000  years.  At  the  rate 
of  48"  diminution  per  century  the  obliquity  would  be 
23°  28'  18“  + 48“  X 20  =:  23°_44'.  The  ob-servation 
of  Eratosthenes  at  Alexandria  is  then  authentic,  and, 
moreover,  very  precise.  That  of  Syene  pre.sents  an 
error  of  only  5'. 

There  remains  the  geodetic  operation.  Egypt  was 
the  only  country  of  antiquity  which  rejoiced  in  a suiwey. 
The  valley  of  the  Nile  was  very  populous  at  that  epoch, 
as  far  as  Syene,  and  no  doubt  the  survey  extended  thus 
far.  Eratosthenes  must  have  had  every  facility  for  pro- 
curing the  necessary  documents.  He  must  have  taken 
into  account  the  difference  of  longitude  of  2°  59'  which 
exists  between  the  two  cities,  without  having  had  to 
determine  it  directly.  I regard,  then,  the  distance  of 
5,000  stadia,  in  round  numbers,  as  being  quite  as 
accurate  as  the  other  part  of  his  operation,  and  as  apply- 
ing to  the  arc  of  meridian  comprised  between  the 
parallels  of  the  two  cities. 

We  finally  conclude  from  this  694-4  stadia  for  the 
degree.  The  Greek  astronomer  gave,  in  round  numbers, 
700  stadia.  What  was  this  stadium  ? To  reply  to 
this  question  I calculate  the  arc  of  meridian  from 
Alexandria  to  the  parallel  of  Syene,  with  the  actual 
element  of  the  terrestrial  ellipsoid.  It  is  797, 760  metres. 
At  the  rate  of  5,000  stadia  we  find  159,55  metres  for  the 
stadium.  At  the  rate  of  600  feet  for  the  stadium,  the  foot 
adopted  by  Eratosthenes  woidd  be  0 266  metres.  This 
was  then  the  ancient  Egyptian  foot,  which  we  now 
reckon  at  0-27  metre  ; and,  in  fact,  it  was  with  this  foot 
that  the  survey  of  Egypt  must  have  been  made.  By 
this  reckoning  the  5,000  stadia  give  5,000  X 600  X 0-27 
rr  810,000  metres,  showing  a difference  of  12,240 
metres,  partly  owing  to  that  of  the  points  of  departure, 
partly  to  the  error  which  we  perhaps  make  in  the 
length  of  the  Egyptian  foot  in  carrying  it  to  0'27  metre. 
Thus  the  measurement  made  in  Egypt,  more  than  2,100 
years  ago,  by  an  able  Greek  astronomer,  is  as  good  as 
authentic.  All  the  existing  causes  of  uncertainty  do 
not  alter  it  more  than  one  - sixth.  It  is  certainly  not  from 
this  quarter  that  the  error  can  come  for  which  we  >eek. 

Nor  is  it  in  the  measurement  of  Ptolemy,  for  he  tells 
us  he  went  through  the  same  operations  and  found  the 
same  results  ; only  he  gives  500  stadia  to  the  degree 
instead  of  700.  'This  difference  is  evidently  due  to  the 
fact  that  Ptolemy,  who  lived  400  years  after  Eratos- 
thenes under  another  domination,  did  not  make  use  of 
the  same  foot.  In  fact  he  employed  the  stadium  of  600 
Phileterian  feet,  and  as  this  foot  is  about  0 36  metre, 
while  the  ancient  Egyptian  foot  was  only  0-27  meti-e,  he 

had  to  reduce  700  stadia  of  his  predecssor  to  700  X = 

525,  or  500  in  round  numbers. , ^ . 

These  estimates  are  confirmed,  finally,  by  the  Arabian 
astronomers,  who  measured,  in  827  a.d.,  an  arc  of  1°  in 
the  plains  of  Mesopotamia.  They  found  fifty-six  miles, 
and  concluded  that  they  had  thus  verified  the  number  ot 
Ptolemy.  The  Arab  mile  being  2,100  metres,  the  arc 
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measured  is  found  to  be  117,600  metres,  which 
corresponds  to  a stadium  of  235  metres.  This  is  very 
nearly  the  Phileterian  stadium  of  216  metres,  except  the 
error  of  the  measurements  seven  times  more  sensible  on 
so  small  an  axis,  and  the  uncertainty  of  our  existing 
estimate  of  the  Arabian  mile  in  the  time  of  the  Kalif 
Ahnamoun. 

To  resume  : the  estimate  of  Ptolemy  is  only  a sort  of 
conversion  of  the  excellent  measurement  of  Eratosthenes 
in  units  of  another  epoch  and  of  different  length.  It 
would  thus  lose  a little  of  its  first  precision  ; but,  such  as 
we  find  it  in  Ptolemy,  the  English  geographers  were  fully 
justified  in  taking  it  for  the  basis  of  a valuation  of  the  arc 
of  1 ' and  of  offering  it  to  the  navigators  of  their  country. 
Only,  and  it  is  here  the  mistake  lies,  they  believed  that 
the  great  Greek  astronomer  of  Alexandria  must  have 
made  use  of  the  Greek  foot.  This  is  one  and  a half 
hundredths  larger  than  the  English  foot.  If  the  English 
geographers  of  the  sixteenth  century  had  strained  this 
valuation  ever  so  little,  and  had  carried  it  to  y^^ths, 
they  would  have  found  630  English  feet  for  the  stadium, 
which  they  believed  to  be  600  Greek  feet,  and  these 
630  feet  or  210  yards,  multiplied  by  500,  would  give 
them  105,000  yards  for  the  degree  and  exactly  1,760 
yards  for  the  mile.  The  English  mile,  then,  has  evi- 
dently been  deduced  from  the  measure  of  Ptolemy ; its 
error  of  one -sixth  is  solely  due  to  the  fact  that  the  Greek 
foot  has  been  confounded  with  the  Phileterian  foot. 


QUININE  MANUEACTUPE  IN  ITALY  AND 
GERMANY. 

The  following  account  of  the  manufacture  of  sulphate 
of  quinine  in  Italy,  with  suggestions  as  to  the  cultiva- 
tion of  the  cinchona  tree  in  the  United  States  by  Consul 
Crain,  of  Milan,  is  taken  from  the  Journal  of  Applied 
Science.  The  manufacture  of  salts  of  quinine  is  an  im- 
portant Italian  industiy.  It  has  been  carried  on  at 
Milan  and  Genoa  since  1870.  Twenty-two  thousand 
five  hundred  pounds  are  consumed  yearly  in  Italy,  of 
which  one  half  is  made  at  Milan,  6,750  lbs.  at  Genoa, 
and  the  balance  imported  from  Germany.  Eorty-five 
thousand  pounds  of  quinine  and  salts  of  quinine  are 
produced  in  Italy.  The  production  of  the  world  is 
estimated  at  from  230,000  lbs.  to  260,000  lbs.  per 
year,  as  follows : — Germany,  56,250  lbs.  ; Italy, 
45,000  lbs.  ; France,  40,000  lbs ; England,  27,000 
lbs.  ; America,  63,000  lbs.  ; India,  12,250  lbs.  The  two 
Italian  factories  produce  45,000  lbs.  of  the  sulphate 
of  quinine,  viz.,  40,500  lbs.  at  Milan,  and  4,500  lbs.  at 
Genoa.  The  first  of  these  employs  45  hands,  the  second 
15.  The  Milan  factory  ships  largely  to  all  parts,  furnish- 
ing large  supplies  to  Russia,  France,  and  Austria. 
England  receives  two-thirds  of  her  supply,  and  Holland 
one-half  of  hers  from  the  same  source.  Efforts  will  be 
made  to  acclimatise  the  cinchona  in  Italy,  to  increase 
the  supply  and  lessen  the  cost  of  the  product.  Its 
successful  culture  in  India  and  Ceylon  encourages  the 
belief  that  it  will  grow  wherever  the  soil  is  dry,  the 
rainfall  large,  and  climate  temperate.  Many  parts  of 
the  United  States  fulfil  these  conditions,  and  notably 
where  its  product  is  needed.  The  culture  of  the 
cinchona  in  America  would  cheapen  an  indispensable 
medicine,  and  open  a new  industry  to  capital  and 
labour.  In  this  connection  some  facts  reported  by  Mr. 
E.  Van  Eetvelde,  the  Consul-General  of  Belgium  in 
India,  are  instructive.  He  reports  that  the  best  varieties 
of  cinchona  have  been  successfully  acclimatised  in 
British  India.  The  Government  there  cultivate  chiefly 
the  Cinchona  sticcirubra,  which  contains  a large  quantity 
of  febrifuge  alkaloids,  and  the  Cinchona  calisaya.  which 
is  better  suited  to  the  manufacture  of  quinine.  The 
culture  of  the  first  has  been  successful.  Uncertainty 
still  exists  as  to  the  Cinchona  calisayn^  and  the  Bengal 
Government  are  examining  the  plantations  of  Java, 


where  it  has  been  cultivated  with  entire  success.  The 
cinchona  plantations  are  in  two  distinct  regions  of 
India — in  the  north  of  the  Neilgherry  Hills,  in  the 
Madras  Presidency,  and  on  the  slopes  of  the  Hima- 
layas. Those  of  the  Government  are  as  yet  the  most 
important,  covering  1,300  acres  on  the  Neilgherry 
Hills,  and  nearly  3,000  acres  in  Sikkim.  There  are  several 
private  plantations  of  later  date  already  producing 
marketable  bark.  The  red  bark  {Cinchona  mcciruhra) 
has  many  febrifugal  alkaloids,  but  little  quinine.  It 
was  important,  therefore,  to  determine  the  therapeutic 
value  of  the  alkaloids  and  the  cheapest  means  of  ex- 
traction, in  order  to  furnish  a good  febrifuge  at  a 
moderate  price.  The  Medical  Commission  recommended 
the  extraction  of  cinchonine,  cinchonidine,  and  of 
quinine  by  simple  means,  and  the  Government  now 
sells  a mixture  of  these  three  alkaloids  under  the  name 
of  “Cinchona  febrifuge.”  As  the  price  does  not 
exceed  2s.  7d.  per  oz.,  this  febrifuge  is  used  in  nearly 
aU.  the  hospitals  of  India,  and  sold  in  large  quantities 
to  the  public.  The  chief  surgeon  of  the  north-east 
province  reports  that  the  doctors  are  unanimous  in 
declaring  that  the  “ Cinchona  febrifuge  ” is  a 
medicine  of  recognised  efficiency  in  the  treatment 
of  ordinary  intermittent  fevers,  and  that  it  is  an 
excellent  prophylactic  for  those  who  live  or  travel 
in  marshy  coimtries.  Most  doctors  are,  however, 
of  the  opinion  that  it  is  inferior  to  quinine  as  a 
therapeutic  agent,  that  its  effect  is  slower,  and  that 
it  is  insufficient  to  cure  severe  intermittent  fevers. 
That  it  is  a medicine  of  value  is  shown  by  the  increase 
in  its  use  in  the  Indian  hospitals,  which,  as  the  follow- 
ing figures  show,  is  remarkable: — 1874-75,  48  lbs. ; 
1875-76,  1,940  lbs.  ; 1876-77,  3,750  lbs.  ; 1877-78, 

5, 162  lbs.  ; 1878-79,  7,007  lbs.  The  hospitals  took  more 
than  5,500  lbs.  in  1878-79,  and,  as  the  use  of  quinine 
diminished  in  the  same  time  about  as  much,  it  is  a proof, 
considering  the  cost  of  the  last-named  alkaloid,  that  the 
Indian  Government  saved  about  £25,000.  At  the  present 
time  the  Government  chemist  of  India  is  trying  to  pro- 
duce abetter  febrifuge,  by  mixing  three  sulphates,  viz., 
cinchonine,  cinchonidine,  and  quinine,  of  which  the 
cost  would  be  a little  higher.  Financially,  the  planta- 
tions of  Sikkim  gave  last  year  a net  profit  of  nearly 
£4,000,  although  not  fully  developed,  or  4J  per  cent,  on 
the  sum  invested. 

From  an  official  report  recently  published,  it  appears 
that  within  the  German  Empire  there  are  five  quinine 
manufactories,  of  which  Prussia,  Wurtemburg,  Baden, 
Brunsvrick,  and  Hesse  have  one  each.  The  most  im- 
portant German  establishments  are  those  of  Zimmer,  in 
Erankfort-on-the-Main  ; of  Bohringen,  in  Mannheim ; 
and  of  Jobst,  in  Stuttgart.  The  Zimmer  establishment 
was  founded  by  Dr.  Conrad  Zimmer,  in  the  year  1837, 
and  soon  acquired  considerable  renown.  It  is  now  a 
very  complete  and  extensive  manufactory ; it  consumes 
about  50  bales  of  cinchona  bark,  and  produce  about  50 
kilos,  of  quinine  daily.  The  principal  preparations  of 
the  German  establishments  are  the  snlphate  and 
muriate  of  quinine.  Of  unbleached,  or  so-called 
hospital  quinine,  made  from  various  alkaloids,  they' 
produce  very  little ; while  the  cinchonidia  sulphate 
is  manufactured  in  large  quantities,  especially  for  ex- 
port to  the  States.  The  efficacy  of  this  drug  is  said  to 
be  similar  to  that  of  quinine,  while  its  price  is  only  one- 
third  or  one-fourth  that  of  the  sulphate  of  quinine. 
Amongst  the  numerous  other  salts  and  preparations  of 
quinine  made  in  Germany  are  chiefly  to  be  mentioned 
the  preparations  of  the  amorphous  quinines,  especially 
the  muriate.  These  preparations,  being  perfectly 
soluble,  are  much  employed  for  injections  in  cases  of 
j fever  resulting  from  wounds,  and  are  therefore  of  par- 
I ticular  importance  to  army  hospitals.  The  German 
; manufacturers  get  their  cinchona  bark  mostly  from 
, London  or  Paris,  which  are  the  principal  markets  for 
, that  commodity.  The  bark  is  also  brought  extensively 
' to  Amsterdam  from  Java  by  the  Dutch  Government,  and 
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of  late  years  occasional  lots  have  been  imported  at 
Bremen. 

The  Zimmer  factory  at  Frankfort,  two  or  three  years 
ago,  bought  large  territories  in  J ava,  and  now  employs 
about  two  hundred  natives  in  clearing  ground  and  plant- 
ing cinchona. 


BRITISH  ASSOCIATION  MUSEUM  AT  YORK. 

The  British  Association  for  the  Advancement  of 
Science  having  decided  to  hold  its  annual  meeting  this 
year  at  York,  where,  fifty  years  ago,  its  first  meeting 
was  held,  it  has  been  thought  that  advantage  should  be 
taken  of  this  jubilee  meeting  to  show,  as  far  as  possible, 
the  progress  which  has  been  made  during  the  past  half 
century  in  the  construction  of  instruments  of  scientific 
research,  and,  with  this  view,  it  has  been  decided  to 
invite  men  of  science,  scientitic  societies,  and  manu- 
facturers, to  exhibit,  at  the  meeting,  instruments  of  the 
latest  patterns,  and  tools  used  in  their  construction  ; 
and  if  the  science  be  fifty  years  old,  the  instruments 
used  in  1831  ; otherwise  specimens  of  the  earliest 
patterns  that  can  be  found. 

The  proposed  exhibition  will  also  include  apparatus 
and  specimens  illustrative  of  papers  to  be  read  at  the 
Association  meeting,  which  the  authors  may  be  willing 
to  allow  to  be  examined  at  leisure,  as  well  as  instruments 
constructed  for  the  prosecution  of  special  researches 
which  have  not  yet  become  articles  of  ordinary  com- 
merce. It  is  very  desirable  that  such  instruments  and 
apparatus  should  be  exhibited  in  action,  if  arrange- 
ments can  be  made  for  the  purpose. 

The  exhibition  will  be  for  the  week  of  the  meeting 
only,  viz.,  from  the  31st  August  to  September  8th.  To 
ensure  that  specimens  entrusted  for  exhibition  shall  be 
as  advantageously  placed  as  possible,  a special  sub- 
committee,  called  “ The  Museum  Sub -Committee,”  has 
been  formed  at  York,  who  will  afford  every  possible 
information. 

Applications  for  space  should  be  sent  to  the  Hon. 
Secretaries,  British  Association  Offices,  17,  Blake -street, 
York,  as  early  as  practicable,  but  in  any  case  not  later 
than  the  15  th  day  of  July,  1881. 


ARTIFICIAL  SEASONING  OF  TIMBER. 

Mr.  C.  Rene,  pianoforte  manufacturer,  of  Stettin, 
Germany,  as  reported  in  Engineering^  has  devised  a plan 
I by  which  he  utilises  the  property  of  oxygen,  particu- 

i larly  of  that  ozonised  by  the  electric  current,  to 

artificially  season  the  timber  used  for  the  sounding- 
boards  of  musical  instruments.  The  first  impulse  to 
I experiments  being  carried  out  in  this  direction  was 
I given  by  the  well-known  fact  that  wood,  which  has 
been  seasoned  for  years,  is  much  more  suitable  for  the 
I manufacture  of  musical  instruments  than  if  used  soon 

I after  it  is  thoroughly  dried  only.  Mr.  Rene  claims 

that  instruments  made  of  wood  which  has  been  treated 
by  his  oxygen  process  possess  a remarkably  fine  tone, 
which  not  only  does  not  decrease  with  age,  but  as  far  as 
I experience  teaches,  improves  with  age  as  does  the  tone  of 
some  famous  old  violins  by  Italian  masters.  We  are 
further  told  that  the  sounding-boards  made  of  woodpre- 
j pared  in  this  manner  have  the  quality  of  retaining  the 

i sound  longer  and  more  powerfully.  A number  of  pianos 
manufactured  at  Mr.  Rene’s  works,  and  exported  to 
the  tropics  several  years  ago,  have  stood  exceedingly 

I well,  and  seem  in  no  way  affected  by  the  climatic 
dangers  they  are  exposed  to.  While  other  methods  of 
impregnating  woods  with  chemicals  generally  have  a 
deteriorating  influence  on  the  wood  fibres,  timber  pre- 
II  pared  by  this  method,  which  is  really  an  artificial 
ageing,  becomes  harder  and  stronger.  The  process  is, 
said  to  be  regularly  carried  on  at  Mr.  Rene’s 


works,  and  the  apparatus  consists  of  a hermetically 
closed  boiler  or  tank,  in  which  the  wood  to  be  treated 
by  the  process  is  placed  on  iron  gratings ; in  a retort, 
placed  by  the  side  of  the  boiler  and  connected  to  it  by 
a pipe  with  stop-valve,  oxygen  is  developed  and  ad- 
mitted into  the  boiler  through  the  valve.  Provision  is 
made  in  the  boiler  to  ozonise  the  oxygen  by  means  of 
an  electric  current,  and  the  boiler  is  then  gently  fired 
and  kept  hot  for  forty-eight  or  fifty  hours,  after  which 
time  the  process  of  preservation  of  wood  is  complete. 


ACTINIC  BALANCE. 

Professor  S.  P.  Langley,  of  the  Alleghany  Observa- 
tory, U.S.,  has  devised  a new  instrument,  which  is 
said  to  be  considerably  more  sensitive  and  accurate  than 
the  best  thermo-pile,  and  which  he  terms  an  actinic 
balance.  The  principle  of  the  apparatus  is  explained 
as  follows  : — A differential  galvanometer,  that  is,  a 
galvanometer  with  two  equal  coils  of  Avire  wound 
oppositely  round  the  needle,  has  each  coil  connected 
in  circuit  with  a strip  of  thin  steel,  and  the  same 
electric  current  is  split  up  between  them.  If  the 
resistances  of  the  two  steel  strips  are  equal,  the  current 
will  be  divided  into  two  halves,  one  half  traversing  one 
coil  and  the  other  half  the  other  coil.  These  two  currents 
will  neutralise  each  other’s  influence  on  the  needle,  which 
will  remain  undisturbed.  If,  however,  the  temperature 
of  one  strip  is  raised  above  that  of  the  other  by  exposure 
to  a source  of  heat,  the  hotter  strip  will  increase  pro- 
portionately in  its  electric  resistance,  and  the  balance  of 
currents  on  the  needle  will  in  turn  be  proportionally 
disturbed.  The  deflection  of  the  needle  wiU  in  fact 
indicate  the  change  of  temperature  in  the  exposed  strip. 
The  strips  employed  by  Professor  Langley  are  thin  steel 
bands  millimetre  thick,  ^ in.  long,  and  in.  wide, 
and  several  of  them  are  placed  side  by  side  to  get  a 
broader  surface  exposed  to  the  heat  rays.  As  at  present 
constructed,  the  instrument  is  said  to  be  from  5 to  100 
times  as  sensitive  as  the  most  sensitive  thermo -pile,  and 
its  sensibility  can  be  increased  by  coating  the  strips  with 
lamp-black. 


COHRESPONDENCS. 


BAMBOO  IN  CEYLON. 

In  the  discussion  that  took  place  after  the  reading  of 
Sir  Ai’thur  Phayre’s  paper  on  British  Burma,  on  the 
13th  May,  I see  that  a quotation  I read,  bearing  on 
the  growth  of  bamboo,  from  the  Gardener' s Chronicle^  of 
the  30th  of  April,  is  (inadvertently)  omitted,  referring 
to  the  Royal  Botanical  Gardens  at  Peradenya,  Ceylon. 
H.  J.  E.,  a keen  observer,  writes  : — 

“ Perhaps  the  most  striking  objects  in  these  gardens 
are  the  extraordinary  clumps  of  giant  bamboo,  which 
exceed  anything  I have  ever  seen  or  heard  of.  In  some 
of  them  not  less,  and  probably  many  more,  than  200 
culms  of  over  100  feet  high  are  growing,  as  tightly 
packed  together  as  possible.  Some  of  the  stems  must 
be  very  nearly,  if  not  quite,  a foot  in  diameter,  and  the 
average,  eight  or  nine  inches.  This  splendid  bambco 
is,  I believe,  a native  of  the  Malay  Peninsula,  and  is 
the  most  remarkable  instance  of  rapid  growth  I know 
of,  each  of  these  immense  stems  being  formed  in  a few 
months.” 

To  lovers  of  botany,  a fine  specimen  of  this  bamboo 
may  be  seen  at  the  Duke  of  Northumberland’s  garden, 
at  Sion-house,  Chiswick.  I have  a stem  here  from  that 
clump,  nearly  70  feet  liigh,  the  top  of  which  pushed  its 
head  through  the  roof  of  the  conservatory. 

Thomas  Routledob. 

Clasheugh,  Sunderland,  30th  May,  1^1. 
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NOTES  ON  BOOKS, 


Few  Commercial  Plants  and  Drugs,  No,  4.  By  Thomas 
Christy.  London  : Christy  and  Co.  1881, 

Among  the  commercial  plants  described  by  Mr. 
Christy  are  the  Ceara,  the  Mangablera,  and  the  Apocy- 
naceous  rubbers,  Landolphias,  from  Western  Africa,  and 
Chinese  and  Japanese  peppermint  plants.  Chaulmugra 
oil,  as  a substitute  for  cod  liver  oil,  varieties  of  bark, 
caroba  leaves,  Chian  turpentine,  and  some  plants  already 
noticed  in  this  Journal^  are  included  under  the  head  of 
new  drugs.  The  descriptions  of  eleven  new  drugs  from 
Japan,  used  for  rheumatism,  congestion,  and  many 
other  diseases,  conclude  this  part.  One  of  them — mahng 
dah-rah-gay  {Datura  alba)  is  used  by  the  natives  of 
India  for  poisoning,  and  professional  poisoners  are  often 
called  dhatureas,  on  account  of  the  use  made  of  this 
drug. 


Water- works  Statistics,  1881.  Edited  by  Charles  W. 

Hastings.  First  issue.  London.  1881. 

An  alphabetical  list  of  towns  is  here  given,  with  par- 
ticulars in  columns  of  source  of  supply,  price,  dividends, 
and  other  information.  One  hundred  and  thirty-four 
towns  have  made  a return  ; 108  give  source  of 

supply,  131  state  whether  the  supply  is  obtained  by 
gravitation  or  pumping,  69  quantity  raised  per  annum, 
127  rental  or  assessment,  86  meter  charge,  90  price  per 
1,000  gallons,  99  number  of  meters  in  use,  130  if 
constant  or  intermittent  service,  and  46  amount  of 
dividend. 


Gas-works  Statistics,  1881.  Edited  by  Charles  W. 

Hastings.  Third  issue.  London.  1881. 

Betums  from  726  towns  in  the  United  Kingdom  are 
here  given,  which  contain  information  respecting  the 
number  of  tons  of  coal  carbonised,  the  make  of  gas, 
illuminating  power,  price  per  thousand  cubic  feet, 
price  paid  for  public  lamps,  and  amount  of  dividend. 
About  half  the  returns  also  give  the  illuminating 
power  of  the  gas,  and  200  the  price  realised  for  coke. 


The  Gas  and  Water  Companies’  Directory,  1881. 

Edited  by  Charles  W.  Hastings.  Fifth  issue.  Lon- 
don. 1880. 

This  volume  contains  the  dates  of  formation,  the 
capital,  the  names  of  the  engineers  and  secretaries  of 
the  companies,  besides  other  information,  and  the  popu- 
lation of  the  places,  as  well  as  their  distance  from 
London. 


GENERAL  NOTES. 


Glass  Making. — The  following  statistics  relative  to 
the  manufacture  of  glass  in  the  United  States  for  the  year 
ending  May  31,  1880,  compared  with  the  results  obtained  by 
the  census  of  1870,  is  obtained  from  a preliminary  report  of 
the  Census-oflSce : — 

^ 1880.  1870. 

Number  of  establishments  194  ....  154 

Employes  23,822  ....  15,367 

^ Dols.  Dols. 

Capital 19,415.599  ....  13,826,142 

Wages  paid 9,112,301  ....  7,589,110 

Materials  used  7,991,303  5,904,365 

Value  of  product  21,603,464  ..  ..  18,470,507 


The  investigation  into  the  growth  and  extent  of  this  in- 
dustry included  only  those  works  which  manufactured  glass 
from  the  crude  material,  and  not  those  in  which  manufac- 
tured glass  is  a raw  material,  such  as  manufactories  of 
painted  or  stained  glass,  mirrors,  chemists’  ware,  &c. 

Colour  of  Seeds.  — Mens.  Pauchon  has  made  a 
series  of  experiments  with  beans,  on  the  influence  of  the 
colour  of  seeds  on  germination,  with  this  result,  that  he  finds 
in  order  to  reach  the  same  visible  stage  of  development,  a 
black  or  violet  seed  absorbs  more  oxygen  than  a white  or 
yellow  one,  though  a more  rapid  germination  is  observed  in 
the  latter.  On  the  other  hand,  the  quantities  of  carbonic 
acid  exhaled  by  white  seeds  are  found  to  be  considerably 
greater  than  those  from  the  dark,  sometimes  even  double. 
These  differences  are  considered  to  prove  that  dark  or  violet 
seeds  are  better  conditioned  from  a physiological  point  of 
view.  In  the  natural  state,  ^.c.,  when  the  seeds  germinate 
in  light — the  conversion  of  legumin  into  asparagin  must  go 
on  much  more  easily  in  the  coloured  seeds  than  in  the  others. 
“ The  more  frequent  and  pronounced  pigmentation  of  seeds 
of  northern  lands  is,  therefore,”  says  M.  Pauchon,  ‘-a 
favourable  circumstance  for  the  growth  of  these  organisms, 
under  the  peculiar  light-conditions  to  which  they  are 
subject.” 


MEETINGS  FOfl  THE  ENSUING  WEEK. 

Monday,  June  6th  . Royal  Institution,  Albemarle-street,  W., 
5 p.m.  General  Monthly  Meeting. 

Geologists’  Association,  University  College,  W.C.  Excur- 
sion to  the  Isle  of  Wight. 

Tuesday,  June  7th. ..Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Prof.  Morley,  “ Thomas  Carlyle.” 

Biblical  Archaeology,  11,  Hart-street,  W.C.,  8^  p.m. 
1.  Mr.  Theo.  G.  Pinches,  “Remarks  on  the  Recent  Dis- 
coveries of  Mr.  Rassam  at  Aboo-habba.”  2.  Dr.  Birch, 
“ Notes  on  the  Recently-discovered  PjTamid  of  Pepi  at 
Sakkava.  VI.  Dynasty.”  3.  Prof.  E.  L.  Lushin^on, 
“ Description  of  Mentuhotap.”  4.  Mr.  H.  H.  Howorth, 
“ Was  Piankhi  a sjmonym  for  Sabako  ? ” 

Zoological,  11,  Hanover-square,  W.,  8^  p.m. 

Wednesday,  June  8th..  Geological,  Burlington-house,  W.,  8p.m. 

I.  Prof.  H.  G.  Seeley,  “ The  Reptile  Fauna  of  the 
Gosau  Formation.”  2.  Prof.  T.  McK.  Hughes,  “The 
Basement-beds  of  thfe  Cambrian  in  Anglesey.”  3.  Mr. 

J.  S.  Gardner,  “ Description  and  Correlation  of  the 
Bournemouth  Beds.”  Part  PE.  “ Lower  or  Freshwater 
Series.”  4.  Mr.  Robert  F.  Tomes,  “Description  of  a 
New  Species  of  Coral  from  the  Middle  Lias  of  OKford- 
shire.” 

Microscopical,  King’s  College,  W.C.,  8 p.m. 

Royal  Literary  Fund,  10,  John-street,  Adelphi,  W.C., 
3 p.m. 

Thursday,  June  9th. ..Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Prof.  C.  E.  Ttuner,  “Russian  Literature.” 
(Lecture  m.)  “ Tourgenieff.” 

Inventors’  Institute,  4,  St.  Martin’s-place,  W.C.,  8 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m.  1.  Prof. 
Cayley,  “ The  Gaussian  Theory  of  Surfaces.”  2.  Prof. 
Genese,  “System  of  Co-ordinates  Disclosing  an  Exten- 
sion of  all  Non-Metrical  Properties  of  Conics  to  Circular 
Cubics  and  Bicircular  Guartics  with  CoUinear  foci.” 
3.  Mr.  J.  J.  Walker,  “ A Theorem  in  the  Calculus  of 
Operations.”  4.  IVIr.  J.  W.  L.  Glaisher,  “ Certain 
Symbolic  Operators.” 

Friday,  June  10th.  ..Royal  United  Service  Institution,  WhitehaU- 
yard,  3 p.m.  Captain  Walter  James,  “ IVIilitary  Educa- 
tion.” 

Royal  Institution,  Albemarle-street,  W._,  8 p.m.  Weekly 
Meeting.  9 p.m.  Prof.  Dewar,  “ Originfand  Identity 
of  Spectra.” 

Astronomical,  Burlington-house,  W.,  8 p.m. 

Guekett  Microscopical  Club,  University  College,  W.C., 
8 p.m. 

New  Shakspere,  University  College,  W.C.,  8 p.m.  Mr. 
Poole,  “ The  Alterations  in  the  Acting  Editions  of 
Shakspere’ s Plays.” 

Saturday,  June  11th.. .Physical,  Science  Schools,  South  Kensing- 
ton, S.W.,  3 p.m.  1.  Prof.  W.  Chandler  Roberts,  “The 
Hardening  of  Steel.”  2.  Mr.  W.  Grant,  “ Curves  of 
Electromagnetic  Induction.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.  W.,  3|  p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
C.  E.  Turner,  “ Russian  Literature.”  (Lecture  Y.) 
“ Nekrasoff.” 
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FRIDAY,  JUNE  10,  1881. 


AU  communications  for  the  Society  should  he  addressed  to  the  Secretary 
John-street,  Adelphi,  Londont  W.O. 


NOTICES. 


[1.]  To  play  a short  piece,  or  a portion  of  a 
larger  work,  already  studied. 

[2.]  A key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds  or 
intervals,  played  by  the  Examiner. 

[3.]  To  play  a piece  or  portion  of  a piece  at 
sight. 

The  examination  of  each  candidate  will  be 
private ; no  one  but  the  Examiner  and  the  accom- 
panyist  being  present,  unless  it  be  a member  of 
the  Society  of  Arts’  Committee. 

No  list  of  Candidates  will  be  published. 

Full  particulars  can  be  obtained  on  application 
to  the  Secretary. 


MRS.  BUCKTON’S  LICTTJRE. 

Preparatory  to  the  Domestic  Economy  Congress, 
Mrs.  Buckton,  author  of  “Health  in  the  House,” 
wdl  deliver,  at  the  Royal  Albert  Hall,  a lecture 
describing  her  method  of  teaching  Domestic 
Economy  at  Leeds,  with  copious  diagrams  and 
illustrations,  on  Thursday,  June  16th,  at  11.30  a.m. 

Tickets  may  be  obtained  on  application  to  the 
Secretary  of  the  Congress,  Society  of  Arts,  J ohn- 
street,  Adelphi. 


ART  FURNITURE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Royal  Albert  Hall,  is  now  open 
daily.  A non-transferable  season  ticket  will  be 
sent  to  any  member  of  the  Society  on  application 
to  the  Secretary. 


PRACTICAL  EXAMINATION  IN  VOCAL  OR  INSTRU- 
MENTAL  MUSIC. 

The  next  Examination  in  London  -wlII  be  held 
by  Dr.  Hullah,  the  Society’s  Examiner,  at  the 
House  of  the  Society  of  Arts,  18,  John-street, 
Adelphi,  W.C.,  during  the  week  commencing  on 
the  4th  July,  1881. 

Honours. 

The  Examination  in  Honours  wall  consist  of 
three  sections,  viz.,  a paper  to  be  worked,  an 
examination  similar  in  form  to  the  practical 
examination  for  a First  and  Second-class,  and  a 
viva-voce  examination. 

First  and  Second-class. 

Vocal. 

C»indi(lates  for  a First  or  Second-class  Certificate 
in  Y ocal  Music  will  be  required — 

[1.]  To  sing  a solo,  or  to  take  part  with  another 
candidate  in  a duet,  already  studied. 

[2.]  A key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds  or 
intervals,  or  successions  of  sounds  or  intervals, 
jjlayed  or  sung  by  the  Examiner. 

[3.]  To  sing  or  sol-fa  at  sight  passages  selected 
generally  from  classical  music. 

Instrumental. 

Candidates  for  a First  or  Second-class  Certificate 
in  Instrumental  Music  will  be  required — 


PROCEEDINGS  OF  THE  SOCIETY. 


CONVERSAZIOSE. 


The  Society’s  Conversaztowe  was  held  at  the  South 
Kensington  Museum  (by  permission  of  the  Lords 
of  the  Committee  of  Council  on  Education),  on 
Thursday,  2nd  June. 

The  Galleries  containing  the  Raphael  Cartoons, 
the  Sheepshanks  Collection,  the  Wm.  Smith  Collec- 
tion of  Water  Colour  Drawings,  the  Dyce  and 
Forster  Pictures,  the  Collection  of  Paintings  lent 
by  the  Trustees  of  the  late  Rev.  Pryce  0\ven,  and 
“ The  Chan  trey  Bequest,”  as  well  as  the  Courts 
and  Corridors  of  the  Ground  Floors  were  open. 
The  Reception  was  held  in  the  Architectural 
Court,  by  Mr.  F.  J.  Bramwell,  F.R.S.,  Chairman, 
assisted  by  the  following  Vice-Presidents  and 
Members  of  the  Council Professor  Abel,  F.R.S., 
Mr.  Brudenell  Carter,  Mr.  B.  Francis  Cobb,  Sir 
Philip  Cunliffe  Ow^en,  K.C.M.G.,  Mr.  W.  H. 
Preece,  F.H.S.,  Mr.  Robert  Rawlinson,  C.B.,  and 
Mr.  Owen  Roberts. 

A Promenade  Concert  was  given  by  the  String 
Band  of  the  Royal  Engineers  (Conductor— Herr 
J.  R.  Sawerthal),  in  the  North  Court,  the  follow- 
ing being  the  programme  of  music  performed : — 


1.  Overtiu’e “Giralda”  

‘2.  Selection “ Don  Giovanni  ” 

3.  Musette  “ Amors  Kusse  ’ 

4.  Serenade  “Stiindchen”  

5.  Fantasia  “Dinorah”  

6.  Chor  der  Schaarwaohe  

7.  Selection “ Firates  of  Penzance  ” 

8.  Spanische  Tiinze  ;vrvr; 

(«)  Moderate.  (&)  Bolero. 

9.  Waltz “La  Berceuse”  

10.  La  Retraite  Militaire ^ 

11.  Marche  Romaine  (Pius  IX.)  


Adam. 

Mozart. 

Morley. 

Schubert. 

^Meyerbeer. 

Gre'try. 

SuUivan. 

Moszkowski. 

Waldteufel. 

Lefe'iTe. 

Gounod. 


Mr.  Corney  Grain  gave  au  Entertainment  in 
the  Lecture  Theatre,  and  Madame  Frickenhaus’ 
Pianoforte  Recital  w^as  given  in  the  Picture 
Gallery,  the  programme  of  the  three  parts  of 
which  was  as  follows  : — 


a.  Etude,  No.  3 } Chopin. 

h.  Scherzo,  Op.  20  } 


a.  Traumeswirren  1 
h.  Einsame  Blmne 
c.  Novelette,  Op.  99  ) 


Schumann. 


a.  Capriccio  (for  the  left  hand)  Rhemberger. 

1.  Scherzo,  from  Sonata  in  A flat  w eber. 

c.  Tambomin  ttah. 

The  number  of  visitors  attending  the  Conver- 
sazione was  2,710. 
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EFFORTS  TO  IMPROVE  NATIVE 
HUSBANDRY  IN  SOUTH  INDIA. 

By  ‘Win.  Robertson. 

In  May,  1880, 1 had  the  honour  to  read  before  the 
Society  of  Arts  a paper  on  ‘ ‘ The  State  of  Agriculture 
in  South  India.”  Since  then  the  Indian  Famine 
Commission  report  has  been  issued,  and  several 
important  papers,  embracing  many  of  the  subjects 
dealt  with  in  my  paper,  have  been  read  before  this 
and  other  societies.  Of  course,  on  such  questions 
some  differences  of  opinion  must  exist,  but,  on  the 
whole,  the  opinions  expressed  agree,  generally, 
with  those  I ventured  to  place  before  you.  My 
conclusions  may  be  summarised  regarding  South 
India  as  follows : — 

[a. ) The  good  land  is  already  under  tillage  ; any 
addition  made  to  the  tillage  area  must  therefore 
consist  of  inferior  soils. 

(&.)  Additions  made  to  the  tillage  area  must  be 
at  the  expense  of  the  area  that  produces  scrub- 
jungle  and  grass,  which  afford  the  ryot — free  of 
cost — fuel  for  domestic  use,  and  grazing  for  his 
stock,  which  resources  thereby  become  lessened. 

(c.)  The  addition  of  large  areas  of  poor  soils  to 
the  area  under  tillage,  increases  the  necessity  for 
applying  manure,  while  the  corresponding  decrease 
in  the  area  yielding,  fuel  and  grazing,  d^iminishes 
the  ryot’s  means  of  supplying  this  manure. 

(d.)  The  proportion  of  the  occupied  area,  cropped 
annually,  is  considerably  greater  now  than  at  any 
previous  period,  thus  the  benefiting  influences  of 
“ fallowing  ” are  less  exercised. 

(e.)  Half- tilled,  unmanured,  arable  land,  bare  for 
six  months  in  the  year,  is  much  less  able  to  retain 
and  store  the  rainfall  than  the  land  when  under 
scrub-jungle;  the  rain-water  flows  more  quickly 
off  the  land  into  the  beds  of  streams,  and  the 
irrigation  sources  dry  up  sooner  in  the  season. 

(/.)  There  is,  generally,  a great  waste  of  irriga- 
tion water;  were  the  water  used  with  care,  the 
irrigable  area  might  be  largely  increased. 

{g.)  Famines  occur  during  long  periods  of 
drought,  when  the  crops  cannot  obtain  the  water 
they  require. 

(A.)  The  half  million  persons  added  yearly  to 
the  population  of  the  Presidency,  rely  for  food 
chiefly  on  crops  raised  on  inferior  soils,  farmed 
without  the  aid  of  irrigation  water,  and  almost 
without  manure. 

(f.)  Under  present  conditions,  famines  are  likely 
to  become  more  frequent  and  more  severe. 

(y.)  Under  good  husbandry — by  deeper  tillage, 
and  by  the  use  of  organic  manures — the  soils  might 
be  made  much  more  fertile,  and  the  crops  rendered 
less  liable  to  suffer  injury  during  a moderate 
drought. 

(A.)  The  welfare  of  the  State  depends  upon  the 
condition  of  agriculture,  even  to  a greater  extent 
now  than  formerly,  seeing  that  it  has  guaranteed 
to  protect  the  people  against  the  effects  of  famine. 

(A)  A primitive  system  of  husbandry,  which  suf- 
ficed to  meet  the  wants  of  a scanty  population, 
when  there  was  plenty  of  good  land  available,  no 
longer  suffices,  now  that  the  demand  for  human 
food  has  become  so  great,  and  such  a large  area  of 
poor  soil  has  to  be  tilled. 

Early  in  the  present  century  attention  was  given 
by  the  State  to  the  improvement  of  indigenous 


varieties  of  cotton,  but  nothing  on  an  extensive  scale 
was  attempted  until  about  40  years  ago,  when  the 
Marquis  of  Tweeddale  was  Governor  of  Madras.  A 
Cotton  Department  was  then  organised,  and  cotton 
farms  were  established  in  various  parts  of  the 
Presidency.  These  so-called  farms,  I should 
explain,  were  mere  tracks  of  land,  frequently  un- 
fenced, and  generally  without  any  buildings.  The 
land  was  devoted  exclusively  to  the  culture  of 
cotton.  On  these  farms,  crops  of  Bourbon, 
Egyptian,  and  New  Orleans  cotton  were  grown 
from  imported  seed,  and  the  seed  produced  was 
distributed  over  the  Presidency  ; but  the  land  was 
devoted  chiefly  to  the  culture  of  the  better  kinds  of 
indigenous  cotton,  which,  it  was  thought,  might  be 
improved  by  better  culture,  the  liberal  use  of  suit- 
able manures,  the  careful  selection  of  the  best  seed 
for  sowing,  &c.  These  farms  were  under  the  direct 
charge  of  men  who  had  been  brought  from  America, 
and  who  were  supposed  to  possess  a thorough 
knowledge  of  the  cultivation  of  cotton,  and  its 
treatment  when  undergoing  preparation  for  the 
market.  In  connection  with  these  farms,  experiments 
were  carried  on  in  ginning  and  packing  cotton  for  ex- 
port. These  cotton  farms  were  carried  on  for  a short 
time  in  the  face  of  many  difficulties.  Some  valu- 
able experiments  were  carried  out,  and  much 
important  information  was  collected.  But  a new 
Governor  having  been  appointed,  who  had  no 
interest  in  agriculture,  the  partially  dormant 
opposition,  which  had  existed  for  some  time, 
assumed  an  active  form,  and  the  Cotton  Depart- 
ment was  eventually  suppressed.  There  can  be 
no  doubt  whatever  that  the  administration  of 
the  department  was  defective  in  some  important 
respects.  But,  taking  into  account  the  state  of 
agricultural  knowledge  at  that  period,  the  many 
difficulties  to  be  overcome,  and  the  hostility  of 
the  class  from  whom  aid  and  support  might 
have  been  hoped  for,  the  experiment  was  quite 
as  successful  as  in  reason  eould  be  expected. 
It  was  certainly  a mistake  to  confine  the  opera- 
tions of  the  farms  exclusively  to  cotton  culture. 
Had  efforts  been  made  on  a similar  scale,  and 
with  the  same  persistency,  to  improve  agriculture 
generally,  any  improvement  secured  would  have 
acted  for  good  on  cotton  culture,  and  such  results, 
thus  obtained  would  have  been  more  lasting  in 
their  influence.  It  was  also  a decided  mistake  to- 
import  largely  seed  of  superior  varieties  of  cotton 
from  countries  where  cotton  is  grown  on  fertile, 
almost  virgin  soils,  or  cultivated  with  skill  by 
intelligent  planters,  and  to  attempt  to  introduce 
these  lands  of  cotton  at  once  into  general  cultiva- 
tion in  South  India,  on  impoverished,  shallow- 
tilled,  unmanured  soils.  Before  superior  sorts  of 
cotton  can  be  grown  in  South  India  with  success, 
there  must  be  a very  great  improvement  in  the 
character  of  the  husbandry  generally  practised^ 
In  a few  favoured  localities,  in  various  parts  of  the? 
country,  the  conditions  necessary  for  the  successful! 
culture  of  the  higher  races  of  the  cotton  plant  can^ 
undoubtedly  be  secured;  but  the  land  thuS; 
favourably  circumstanced  is  already  usually  fully/ 
utilised. 

However,  as  I have  already  stated,  the  Cotton, 
Department  effected  much  good.  We  have,  even 
now,  in  certain  districts  in  South  India,  a variety 
of  cotton  introduced  and  acclimatised  by  the 
department,  which,  though  n uch  deteriorated. 
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is  still  superior  to  any  indigenous  cotton ; while 
there  can  be  no  doubt  that  the  immense  quantity 
of  superior  cotton  seed  distributed  over  the  country 
has  effected  much  good  in  indigenous  cotton,  by 
interbreeding  with  it. 

The  plea  under  which  the  Cotton  Department 
was  suppressed,  was  that  the  department  was  not 
a financial  success — that  its  income  did  not  meet 
its  expenses  ; as  if  this  was  the  standard  by  which 
the  results  of  the  operations  conducted  were  to  be 
judged.  I never  can  understand  why  in  India  this 
standard  should  be  applied  only  to  enterprises 
having  for  their  object  the  improvement  of  agri- 
culture. Were  the  same  standard  applied  to  the 
results  of  the  working  of  the  various  departments 
of  the  State,  m determining  the  claim  of  these 
departments  for  continued  existence,  I fear  they 
would  have  no  better  ground  to  exist  longer  than 
had  the  defunct  Cotton  Department;  while,  in 
this  country,  that  great  institution,  the  South 
Kensington  Museum,  which  is  doing  so  much  for 
the  education  of  the  British  public,  the  equally 
important  institution  at  Kew,  would  have  to  be 
suppressed  were  their  results  judged  of  by  this 
shop-keeping  standard.  It  is  true  that  the  out- 
come of  all  successful  agricultural  enterprise  must, 
of  necessity,  be  a gain,  but  it  does  not  follow  that 
this  gain  can  be  made  to  assume  a money  form 
for  the  State. 

Of  the  many  difficulties  encountered  in  conduct- 
ing the  work  of  the  Cotton  Department,  not  the 
least  was  the  suspicion  with  which  its  operations 
were  viewed  by  the  ryots  generally.  They  could 
not  imagine  it  possible  that  a Government, 
apparently  infiuenced  only  by  ordinary  commercial 
policy,  could  act,  as  it  were,  disinterestedly.  In 
many  instances  they  not  only  refused  the  use  of 
their  land  for  the  experiments,  though  a liberal 
money  compensation  was  offered,  but  not  unfre- 
quently  refused  to  accept,  for  sowing,  superior 
cotton  seed  when  offered  free  of  all  charge.  They 
seemed  firmly  to  believe  that  the  sole  object  of 
Government  in  giving  attention  to  cotton  culture, 
was  to  get  a reason  for  raising  the  rent  of  the  land. 

After  the  closing  of  the  Cotton  Department,  the 
State  withdrew  from  all  active  interference  in 
cotton  cultivation,  and,  for  some  years,  but  little 
was  done  by  the  State  in  any  other  direction  to- 
wards agricultural  improvement.  A few  isolated 
experiments  were  conducted  here  and  there  under 
district  collectors,  notably  the  late  Mr.  John  Sul- 
livan, who,  in  the  Coimbatore  Collectorate,  con- 
ducted many  useful  agricultural  experiments, 
•chiefly  in  the  introduction  of  new  crops  on  the 
Xilgiris,  then  constituting  a portion  of  the  Coim- 
batore district.  Amongst  other  crops  he  intro- 
duced there,  was  a variety  of  wheat  obtained  from 
South  Italy,  which  at  one  time  was  largely  culti- 
vated on  these  hills,  and,  even  now,  is  grown  to 
some  extent  there.  This  gentleman  also  introduced 
barley,  and  several  crops  now  well  established  on 
the  Xilgiri  Hills.  But,  generally,  the  experiments 
^conducted  by  collectors  at  this  period  seldom 
^yielded  results  of  a useful  nature,  not  so  much 
from  want  of  knowledge  or  want  of  interest  on 
the  part  of  collectors,  but  from  want  of  leisure  to 
give  the  experiments  the  required  attention,  and 
from  the  frequency  with  which  they  were  trans- 
ferred to  other  coUectorates. 

Agricultural  shows  have  been  held  in  various 


parts  of  South  India,  with  a view  to  the  promotion  of 
agricultural  improvement.  About  twenty -five  years 
ago,  shows  of  this  nature  were  frequently  held  in 
the  different  districts.  At  these  shows  prizes  were 
offered  for  good  specimens  of  agricultural  stock, 
field  produce,  agricultural  implements,  tools,  &c. 
The  shows  were  held  at  the  head- quarters  of  the 
coUectorates.  The  prizes  were  numerous,  but 
small  in  amount.  The  average  cost  of  such  a show 
was  about  £200,  the  whole  of  which  was  provided 
by  Government.  In  the  districts  of  South  India, 
among  a people  so  backward  as  are  the  rural  classes 
there,  generally,  the  holding  of  agricultural  shows 
could  not  but  be  attended  with  advantage.  But 
the  shows  were,  at  first,  undoubtedly  looked  upon 
with  great  suspicion  by  the  agricultural  classes. 
The  Eevenue  Board  of  the  Presidency,  in  refer- 
ring to  one  of  these  provincial  shows  observed, 
“ The  committee  at  Cuddapah  had  great  difficulties 
to  contend  with,  and  exj)erienced  considerable 
opposition.  The  show,  therefore,  can  be  regarded 
as  having  effected  little  more  than  dissipated  the 
suspicions  and  fears  of  the  people.”  Afterwards, 
in  referring  to  the  results  of  the  first  series  of  these 
shows,  the  Board  remarked,  “ The  provincial 
exhibitions,  generally,  have  been  as  successful  as, 
under  all  circumstances,  could  have  been  expected.” 
About  three  or  four  years  later  (1859),  a number 
of  provincial  agricultural  shows  were  again  held 
in  Madras,  fifteen  having  been  held  in  that  year, 
at  a cost  of  about  35,000  rupees.  The  re.sults  of 
these  shows,  appeared  to  have  been  considered 
disappointing,  for  the  Board  of  Eevenue,  who  again 
had  the  control  and  general  management  of  the 
shows,  thus  wrote : — 

“ On  the  present  occasion,  long  notice  was  given,  and 
full  publicity  ensured.  The  sum  placed  by  Government 
at  the  disposal  of  the  local  committees  was  ample,  and 
liberal  prizes  were  offered  for  competition.  Tlie  Board 
regret,  however,  to  state  that,  with  few  exceptions,  the 
result  has  not  been  satisfactory.  The  novelty  of  the 
thing  has,  to  a great  extent,  Avorn  off  ; the  preconceived 
idea,  of  the  majority  of  the  exhibitors,  apparently,  that 
the  trouble  of  producing  a specimen  was  in  all  cases 
deserving  of  reward,  without  reference  to  the  character 
of  the  article,  and  their  corresponding  disappointment, 
the  depreciating  accounts  of  unsuccessful  competitors, 
the  fear  of  cholera,  and,  in  some  instances,  the  super- 
stitious belief  that  the  unfavourable  seasons  of  late  years 
were  to  some  extent  produced  by  the  ‘ evil  eye  of  tho.se 
to  whom  the  produce  of  their  labours  was  pubhely  ex- 
hibited, have  combined  to  produce  this  result.  The 
interest,  however,  of  the  spectators  seems  to  have 
been  unabated,  and  that  good  has  resulted  from  the 
movement  the  Board  belioA'^e.  The  cultivation  of  \alu- 
able  special  products  has  been  extended,  and  in  sorne 
cases  originated — improvements  in  farming,  in  cattle 
breeding,  and  in  implements,  have  been  encoursiged, 
and  some  acquaintance  with  the  advantages  of  machiuery 
afforded.  Some  branches  of  manufacture,  which  proimse 
to  be  valuable,  have  been  developed,  especiaUy  in  hbres, 
and  it  may  confidently  be  expected  that  the  seeds  of 
emulation  and  enterprise  that  have  been  sown  will  bear 
fruit  in  the  future.” 

If  the  results  mentioned  in  the  latter  part  of  this 
quotation  were  really  as  stated,  I venture  to  think 
that  these  provincial  shows  were  successful,  and 
that  they  ought  to  have  been  contuiued  from  year 

to  year.  . , , 

During  the  last  20  years,  but  very  little  has  been 
done  in  holding  agricultural  shows.  Two  have 
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been  held  near  the  City  of  Madras,  and  one  on  tbe 
Eilgiris,  and  one  or  two  in  other  districts ; but  none 
since  1874.  In  one  district,  that  of  Nellore,  cattle 
shows  were  held  for  several  years  in  succession  ; 
but  these  also  have  been  discontinued.  At  the 
present  time,  therefore,  this  highly  important 
means  of  improving  agriculture  is  altogether  un- 
employed in  South  India. 

In  hngland,  with  its  highly  advanced  agri- 
culture, we  have  in  every  county  an  agricultural 
association,  and  in  many  counties  several  district 
or  local  agricultural  societies,  all  actively  at  work 
in  promoting  agricultural  progress.  These  asso- 
ciations and  societies  in  the  British  isles  spend 
annually  very  little  less  than  half  a million  pounds 
sterling ; an  expenditure  which,  I think,  can  be 
justified  on  strictly  commercial  principles,  and  yet, 
according  to  the  present  Indian  official  view,  such 
an  expenditure  would  be  considered  unjustifiable. 
I am  strongly  of  opinion  that  agricultural  shows 
should  be  held  annually  in  every  district  of  South 
India.  The  cost  would  be  but  trifling  compared 
with  the  vast  revenue  the  land  yields  the  State, 
and  I am  confident  that  eventually  satisfactory 
results  would  be  secured.  For  a time  we  must  be 
content  to  sow,  feeling  assured  that,  if  proper 
means  are  taken,  a harvest  of  good  results  will 
certainly  follow.  Agriculturists  are  slow  every- 
where in  adopting  improvements.  It  is  un- 
fortunate that,  in  dealing  with  the  great  question 
of  agricultural  reform  in  India,  narrow-minded, 
unintelligent  views  have  been  allowed  to  crush 
the  germs  of  reform.  The  matter  must  be 
viewed  from  the  same  standpoint  as  ordinary 
educational  efforts.  If  the  expenditure  of  £100,000 
a year  on  literary  education  in  South  India  is 
justifiable,  surely  the  expenditure  of  a few  thousand 
pounds  annually  over  that  country,  in  promoting 
the  material  interest  of  the  classes  amongst  whom 
we  are  so  anxious  to  create  M.A.’s  and  B.A.’s  is,  to 
say  the  least,  equally  justifiable.  But,  then,  our 
land  administrators  are  “classical  scholars,”  not 
agriculturists,  and  their  panacea  for  the  deplorable 
state  of  the  agricultural  classes — and,  let  it  be 
remembered,  India  is  essentially  an  agricultural 
country — is  education  in  Greek  and  Latin. 

When  Sir  William  Denison  became  Governor  of 
Madras,  attention  was  again  directed  to  agricul- 
tural improvement,  and  this  was  kept  up  until 
Lord  Napier,  who  succeeded  Sir  William  Denison, 
ceased  to  be  the  Governor  of  the  Presidency.  A 
large  number  of  agricultural  implements  and 
machines  were  then  purchased  in  this  country,  but, 
when  they  arrived  in  India,  it  was  found  that  they 
could  not  be  worked  under  suitable  conditions. 
Government  then  having  no  suitable  land  under 
its  direct  control  on  which  the  machines  could 
be  worked.  The  necessity  for  testing  these 
machines,  &c.,  under  proper  superintendence, 
suggested  to  the  authorities  in  1865,  the  pro- 
priety of  establishing  a Government  farm ; 
and  a piece  of  land  of  about  300  acres,  situated 
about  six  miles  to  the  south  of  Madras,  which 
was  then  covered  by  a prickly-pear  jungle,  was 
selected  as  the  site  of  the  farm.  The  selection 
was  made  because  the  land  was  the  property  of 
Government,  and  because  the  medical  authorities 
had  declared  that  it  was  absolutely  necessary  to 
clear  the  land,  as  in  its  then  state  it  was  the 
cause  of  much  fever  in  the  neighbouring  town  of 


Saidapet.  A committee  of  Government  officials 
was  appointed  to  manage  the  farm.  At  first, 
operations  were  confined  to  clearing  a few  acres 
of  land,  sufficient  to  afford  opportunities  for  trying 
field  implements,  chiefly  light  ploughs.  For  some 
years  after  opening  the  farm,  but  little  was  done 
beyond  clearing  the  prickly-pear  jungle,  laying 
out  the  land  in  fields,  making  roads,  and  erecting 
cattle-sheds.  The  committee  got  together  some 
useful  varieties  of  farm  stock,  and  conducted  several 
small  experiments  in  growing  new  crops.  But 
their  attention  was  chiefly  confined  to  implements, 
of  which  they  imported  several  useful  kinds.  At 
this  period  of  the  farm’s  existence,  the  chief  aim 
of  its  conductors  was  simply  to  show  that  Euro- 
pean implements  of  a suitable  kind,  could  be 
worked  with  success  by  the  cattle  of  the  country. 
They  also  gave  attention  to  water-lifts,  of  which 
they  purchased  and  erected  several  of  different 
kinds  for  experimental  trials. 

In  1871,  this  committee  was  aboKshed,  and  the 
general  control  of  the  farm  was  given  over  to  the 
Presidency  Board  of  Eevenue.  It  was  then  pro- 
posed that  the  farm  at  Saidapet  should  be  a 
central  experimental  station,  with  branch  experi- 
mental stations  in  each  district  of  the  Presidency, 
the  whole  to  be  conducted  by  a small  department, 
then  organised,  with  head-quarters  at  Saidapet. 
The  objects  to  be  kept  in  view  by  the  department 
were  specified  by  Government  to  be  as  follows : — 

(1.)  To  ascertain,  by  experiment,  the  proper  use 
of  rotation  in  crops  in  this  country. 

(2.)  To  introduce  the  system  of  root  or  green 
crops,  in  lieu  of  fallow,  without  artificial  irrigation. 

(3.)  To  introduce  new  crops. 

(4.)  To  provide  new  kinds  of  seed ; and  fresh 
seed  W the  crops  now  cultivated. 

(5.)  To  make  experiments  in  the  use  of  water  for 
the  cultivation  of  crops  now  termed  “ dry  ” crops, 
and  for  raising  grasses  and  other  crops  to  be  used 
as  fodder. 

(6.)  To  make  experiments  in  the  use  of  lime  and 
other  manures,  mineral  and  animal. 

(7.)  To  introduce  new  and  improved  implements 
of  rural  labour. 

(8.)  To  improve  the  working  cattle,  sheep, 
horses,  and  other  varieties  of  live  stock  in  the 
country. 

These  objects  have  been  steadily  kept  in  view  in 
the  management  of  the  department,  as  far  as  its 
very  limited  means  permitted,  or  as  the  controlling 
authorities  would  allow. 

The  first  difficulty  that  presented  itself  in 
attempting  to  carry  out  the  scheme  was,  the 
absence  of  qualified  natives,  who  alone  were  to  be 
placed  in  charge  of  the  district  stations.  To  meet 
this  difficulty.  Government  authorised  the  enter- 
tainment, at  Saidapet,  of  a number  of  youths,  who 
were  to  be  trained  there,  for  employ  ment  after- 
wards as  superintendents  of  these  stations.  These 
youths  were  to  become  qualified  for  their  difficult 
duties  merely  by  taking  part  in  the  ordinary  opera- 
tions of  the  farm.  Though  liberal  stipends  were 
offered,  and  promises  were  held  out  of  future 
employment  on  liberal  salaries,  no  well  educated 
youth,  of  the  stamp  required,  could  be  induced  to 
join  this  apprentice  class.  The  fact  was,  as  agri- 
culture was  at  that  time  known  to  the  people 
generally,  it  Vv^as  estimated  a pursuit  only  fitted  for 
the  unintelligent  portion  of  the  community.  A 
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class  was  formed  of  the  sons  of  subordinate  officials 
and  others,  who  duly  appreciated  the  high  stipends 
(Es.  40  per  month)  offered,  but  it  was  soon  ascer- 
tained that  mere  field- training  would  never  fit 
men  of  the  sort  forming  the  class  to  hold  the 
responsible  position  of  superintendents  of  experi- 
mental stations.  After  a very  full  trial,  the  fact 
was  recognised — a fact  well  known  before  to  those 
acquainted  with  the  subject — that  in  order  to  pro- 
vide qualified  native  superintendents  for  the 
district  experimental  stations,  it  was  absolutely 
necessary  to  secure  well  educated  youths,  and  to 
subject  them  to  a prolonged  training  of  a syste- 
matic kind.  In  this  view,  the  Eevenue  Board  of 
that  day  fully  concurred,  as  the  following  extract 
from  one  of  their  published  proceedings  shows  : — 

“ (1 .)  That  imless  systematic  instruction  in  agriculture 
and  the  sciences  bearing  on  it  is  given  at  the  Saidapet 
farm,  competent  superintendents  for  the  experimental 
farms,  which  are  to  he  instituted,  cannot  be  trained 
there. 

“ (2.)  That  without  superintendents  trained  in  this 
way,  the  experimental  farms  will  be  of  little  or  no  use. 

“ (3.)  That  the  means  for  giving  such  a training, 
the  lecturers,  the  students,  and  the  opportunities  for 
practising  what  is  taught,  and  the  funds,  are  all 
available. 

“ (4.)  That  the  good  effects  of  the  instruction  will 
not  be  limited  to  a few  superintendents  of  Grovernment 
farms,  but  will  slowly  leaven  the  agriculture  of  the 
whole  country,  as  in  England,  America,  France,  and 
Germany. 

“ (5.)  That  as’a  scene  of  systematic  instruction  open 
to  all  comers,  the  Saidapet  farm  will  be  infinitely  more 
useful  to  the  pubhc  than  it  is  at  present.” 

It  was  only  after  a great  expenditure  of  time 
and  effort  in  discussing  the  question,  that  a re- 
luctant consent  was  obtained  for  the  establish- 
ment of  an  agricultural  college,  on  a small  scale, 
at  Saidapet,  in  which  youths  could  be  trained  for 
employment,  as  superintendents  of  district  ex- 
perimental stations,  and  agricultural  instructors; 
for  private  employment,  &c.  A comprehensive 
scheme  was  organised,  and  its  details  extensively 
published  in  the  form  of  a prospectus.  Though 
the  institution  was  originated  in  view  to  train 
district  farm  superintendents,  &c.,  no  inducements 
of  any  kinds  were  held  out  of  State  employment 
for  those  who  passed  successfully  through  the 
institution.  Indeed,  there  was  a nervous  anxiety 
at  the  time  that  every  candidate  should  clearly 
understand  that,  in  qualifying  as  an  agriculturist 
in  the  institution,  he  would  thereby  establish  no 
claim  whatever  on  Government.  In  connection 
wdth  the  institution,  24  bursaries  were  established, 
each  'worth  about  £15  a year,  and  tenable 
during  2^  years  of  the  three  years  of  training. 
These  bursaries  could  only  be  got  and  re- 
tained by  really  industrious  students,  after  six 
months  attendance  at  the  college,  and  who  con- 
tinued during  their  whole  course  of  training  to 
keep  up  to  the  standard  of  progress  laid  down.  A 
high  minimum  of  marks  was  to  be  gained  at  each 
of  the  twenty  or  more  examinations  of  each 
session,  while  evidence  of  a thorough  practical 
acquaintance  with  the  -working  of  i)loughs  and 
other  field  implements  was  insisted  on. 

After  a sufficient  time  had  elapsed  to  allow  of 
the  thorough  publication  of  the  prospectus,  and 
for  a full  discussion  in  the  native  press  of  the  objects 
and  nature  of  the  new  institution,  applications  from 


would-be  candidates  began  to  be  received  in  con- 
siderable numbers,  and  from  nearly  all  parts  of 
India.  No  candidate  was  accepted  who  had  not 
qualified  in  the  educational  standard  prescribed 
for  ordinary  tState  employment,  or  for  i)roceediiig 
to  a University  degree,  or  who  failed  to  pass  the 
special  (equally  difficult)  entrance  examination  of 
the  college.  All  candidates  had  to  produce  medical 
certificates  of  physical  fitness  for  active  emplo}'- 
ment,  certificates  of  character,  &c.,  and  each  candi- 
date selected  was  between  the  ages  of  18  and  24. 

Notwithstanding  the  previous  repeated  failures 
in  filling  the  apprentice  classes,  when  such  sub- 
stantial advantages  were  offered,  there  was  no 
difficulty  now  in  securing  any  number  of  quahfied, 
educated  youths.  The  institution  began  work  in 
1876,  with  a first  class,  in  temporary  sheds.  The 
erection  of  commodious  but  unpretentious  build- 
ings was  sanctioned,  in  which  to  carry  on  the  work 
of  the  institution.  The  permanent  accommodation 
was  to  consist  of  lecture-rooms,  class-rooms,  a 
reading-room,  and  a library  ; and  separate  build- 
ings were  to  provide  accommodation  for  a veteri- 
nary hospital  and  a chemical  laboratory;  while,  in 
addition  to  the  farm,  botanical  grounds  were  to  be 
established ; but  only  the  chemical  laboratory  has 
yet  been  erected.  The  nature  of  the  training 
afforded  by  the  institution,  will  be  gathered  from 
the  following  extracts  from  the  college  jjro- 
spectus : — 

“The  instruction  given  in  the  institution  will  embrace 
a thorough  study  of  agriculture,  and  of  such  portions  of 
chemistry,  geology,  zoology,  botany,  and  the  veterinary 
art  as  bear  on  the  theory  and  practice  of  agriculture. 
In  addition  to  these  special  subjects,  the  following  will 
also  receive  attention  : — Farm  book-keeping,  land  sur- 
veying, mensuration,  and  drawing.  The  instruction 
will  be  given  by  means  of  lectures,  class-room  discus- 
sions, and  field  classes. 

“ During  the  portion  of  the  day  set  apart  for  practical 
instruction  in  farming  out  of  doors,  every  student  -will 
be  expected  to  take  part  in  whatever  work  is  going  for- 
ward on  the  farm  ; compliance  with  this  regulation  -will 
be  strictly  enforced.  Each  student  will  be  expected  to 
make  himself  acquainted  with  all  the  operations  daily 
performed  on  the  farm,  and  -^dll  be  required  to  keep  a 
journal  or  diary  of  the  same.” 

In  1878,  a second  class  was  formed,  and  applica- 
tions for  admission  into  it  were  even  more  numerous 
than  they  were  for  admission  into  the  first  class. 
That  there  was  a widespread  demand  for  agricul- 
tural instruction  was  amply  evident. 

In  reviewing  the  work  of  the  institution  at  this 
period,  after  it  had  been  at  work  for  nearly  three 
years,  the  Government  of  the  Presidency,  in  a 
published  order,  stated,  “the  progress  and  working 
of  the  institution  have,  on  tlie  whole,  been  very 
satisfactory.” 

A change  of  policy,  however,  took  place  at 
about  this  time  in  the  treatment  of  the  institution, 
partly  under  the  influence  of  the  general  State 
policy  of  reduction  of  expenditure,  from  which 
that  department  suffered.  And  of  the  twenty- 
four  bursaries  attached  to  the  institution,  nine 
were  then  suppressed,  and  these  -were  after- 
wards reduced  to  five  only  in  a class ; while  the 
value  of  the  bursaries  was  reduced  from  about 
£12  to  <£8  per  annum.  The  entire  saving  to  the 
State  by  these  reductions  would  amount  to  only 
about  £100  a-year;  but  the  effect,  combined  with 
other  causes,  was  highly  injurious  to  the  institu- 
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tion,  for,  when  it  was  again  attempted  to  form  a 
new  class,  only  seven  eligible  candidates  were 
secured. 

The  practice  of  paying  stipends,  or  bursaries,  to 
youths  undergoing  special  training,  is  almost 
universal  in  India,  in  the  Medical,  Forest,  Educa- 
tional, and  Engineering  Departments.  Very  few 
students  from  the  agricultural  districts  can  afPord 
the  expense  of  journeys,  frequently  long,  and  the 
cost  of  maintenance  away  from  their  homes, 
during  a three  years’  college  course.  The  pro- 
vision of  bursaries  to  aid  indigent  able  students, 
is  as  necessary,  to  say  the  least,  in  South  India, 
as  in  Scotland,  Ireland,  or  England.  A time 
may,  it  is  hoped,  arrive  when  agricultural  educa- 
tion in  India  may  not  require  to  be  aided  in  this 
way ; but  as  long  as  such  aid  is  necessary  in  every 
civilised  country,  it  surely  was  premature  to  with- 
draw such  aid  from  the  but  recently  started  agri- 
cultural institution  in  Madras. 

Only  one  class  of  students  has  completed  the  full 
period  of  training  in  the  Madras  College.  Of  these 
young  men,  the  majority  are  filling  agricultural 
situations,  and  generally  with  credit;  eight  of 
them  are  employed  as  agricultural  instructors  in 
the  Bombay  Presidency ; but,  in  Madras,  none  of 
the  graduates  of  the  college  have  yet  been  employed 
by  Government,  though  there  were  several  well 
fitted,  after  undergoing  a little  special  training  for 
the  posts  of  agricultural  instructors,  and  for 
superintendents  of  experimental  stations,  the 
establishment  of  which  has  been  deferred  so  long 
from  the  impracticability  of  previously  getting 
qualified  native  superintendents. 

(To  he  continued!) 


MISCELLANEOUS. 


XANTHOKRHCEA  RESINS. 

A paper  was  read  by  Mr.  J.  M.  Maisch  on  these  resins, 
at  the  Philadelphia  Pharmaceutical  meeting  of  April 
19th  last,  which  is  reported  in  the  American  Journal  of 
Fharmacy.  The  author,  after  having  seen  a resin  ex- 
hibited as  a new  Australian  product,  under  the  name  of 
Gum  acroides,  discovered  that  the  supposed  new  com- 
mercial article  had  been  known  in  the  United  States 
for  upwards  of  25  years,  and  was,  in  fact,  identical 
with  Botany  Bay  resin. 

“ The  genus  Xanthorrhcea  belongs  to  the  natural  order 
of  Liliacece,  is  confined  to  Austraha,  and  consists  of 
shrubby,  or  arborescent  plants,  somewhat  pahn-like  in 
appearance,  and  having  at  the  summit  dense  tufts  of 
very  long,  wiry,  narrow,  two-edged,  or  somewhat 
triangular,  leaves,  resembling  grass  leaves  ; hence  the 
name  grass-trees^  by  which  the  species  are  known  in 
Australia.  The  leaves  are  used  as  fodder  for  cattle, 
and  the  somewhat  sheathing  base  of  the  inner  leaves 
and  the  buds  are  eatable,  and  form,  particularly  when 
roasted,  an  agreeable  article  of  food.  From  the  centre 
of  the  leaf  tuft,  there  rises  a long  cylindrical  scape, 
which  terminates  with  a long  spike  of  small  white 
flowers,  situated  in  the  axils  of  the  imbricate  bracts, 
and  producing  triangular  three -celled  capsules,  contain- 
ing flattish,  hard,  black  seeds. 

“ R.  Brown  (1801)  described  seven  species,  viz.,  A. 
arhorea,  australis,  hasiilis,  media,  minor,  bracteata,  and 
pumilio.  The  two  first-named  species  are  arborescent, 
while  the  third  and  fourth  have  short  stems,  that  of  X. 
hast  ills  being  about  4 feet  high,  and  is  said  to  some- 


times attain  a diameter  of  1 foot,  and  then  to  be  pro- 
bably more  than  a century  old,  owing  to  its  slow  growth.  | 

The  last  three  species  named  before  are  stemless,  i.e.,  i 
the  stems  remain  buried  in  the  soil  or  rise  scarcely  above 
ground. 

“All  the  species  abound  in  a resinous  juice,  which,  on 
exposure,  hardens,  and  as  obtained  from  the  different 
species,  undoubtedly  differs  in  appearance  and  also  in 
composition.  Guibourt  distinguishes  three  xanthorrhcea 
resins— one  yellow,  one  brown,  and  one  red.  The  dark- 
coloured  resin  is  still  ascribed  by  some  authors  to  X. 
hastilis,  but  Drummond  (1840)  pointed  out  that  an 
arborescent  species,  probably  X.  arhorea,  is  in  Australia 
called  ‘ black  boy,’  and  the  Pharmaceutical  Society  of 
Victoria  state  that  X.  australis  (which  is  arborescent) 
yields  a large  quantity  of  a brilliant  ruby- coloured 
resin.  On  the  other  hand,  the  botanist  Smith  refers 
the  yellow  resin  to  X.  hastilis  and  some  other  species. 

The  last  named  is  the  X.  resinosa  of  Persoon,  and  of  it 
dcaroides  resinifera  is  quoted  as  a synonym  in  Gray’s 
‘ Supplement.’  The  name  acaroid  resin  is  thus  ex- 
plained. The  different  xanthorrhcea  resins  have  been 
described  more  especially  in  regard  to  their  uses  in 
papers  by  Mr.  Redford,  as  a polishing  material,  in 
American  Journal  of  Fharmacy,  1863,  p.  453,  454,  and 
by  Mr.  P.  L.  Simmonds,  in  the  same  journal,  1857, 
p.  226  to  228,  and  in  1866,  p.  465  to  468  ; the  papers 
last  quoted  refer  chiefly  to  the  use  of  the  resin  in  the 
manufacture  of  illuminating  gas.  The  resins  seem  to 
be  obtained  as  natural  exudations,  the  subterraneous 
portions  of  the  plant  producing  them  in  some  species, 
at  least,  apparently  in  great  abundance ; but  resin  is 
also  found  covering  the  base  of  the  leaves,  and  it  is 
secreted  in  such  quantity  in  the  woody  stems  that,  after 
crushing  the  latter,  it  may  be  sifted  from  the  chips  to 
the  extent  of  a hundredweight  per  diem  by  one 
labourer. 

“ The  acaroid  resin,  which  was  first  noticed  in  1789, 
by  Governor  Phillip  (‘  Voyage  to  Botany  Bay’)  is  met 
with  in  tears  and  in  large  masses  usually,  on  account 
of  its  brittleness,  broken  into  irregidar  pieces.  It  is 
intermixed  with  portions  of  wood,  stalks,  earth,  &c., 
and  when  fractured  has  a speckled  or  granitic  character. 

The  pure  resin  is  reddish  yellow;  the  commercial 
article  is  externally  brownish  yellow,  and  internally 
opaque  and  of  a pure  yellow  colour,  resembling  that  of 
gamboge,  but  always  much  lighter.  This  colour 
description  by  Guibourt  agrees  with  the  sample  pre- 
sented here ; but  since  the  resin  is  described  by  some 
authors  as  being  of  a deeper  yellow  than  gamboge,  it  is  | 
evident  that  it  must  be  sometimes  collected  from  , 
different  species.  Triturated  with  water  it  does  not 
form  an  emulsion.  When  fresh  it  has  an  odour 
analogous  to  that  of  poplar  buds,  but  much  more  | 
agreeable  (Guibourt)  ; the  odour  appears  to  approach 
very  nearly  that  of  benzoin  mixed  with  a little 
storax.  By  age  the  odour  becomes  weaker,  and 
gradually  disappears,  but  it  is  always  developed  on 
powdering  or  by  fusion.  The  resin  dissolves  in  alcohol, 
leaving  only  0-07  of  a gum  insoluble  in  water  and 
analogous  to  bassorin.  WTien  heated  it  gives  off  white 
vapours,  condensing  into  brilliant  small  laminae,  which 
Laugier  regarded  as  benzoic  acid,  but  which  Stenhouse 
(1848)  found  to  consist  largely  of  cinnamic  acid. 

‘ ‘ The  brown  resin  has  a more  balsamic  odour  than  the 
preceding  ; the  tears  are  roundish,  externally  deep  red- 
brown,  and  resembling  dragon’s  blood ; but  the  frac- 
ture is  shining,  glass-like,  and  in  thin  splinters  it  is 
perfectly  transparent,  and  of  a hyacinth-red  colour.  It 
is  completely  soluble  in  alcohol,  and  contains  more 
volatile  oil,  rendering  it  viscous  and  somewhat  adhesive. 

“ The  red  resin  is  in  distinct  tears  of  a deep  brown- 
red,  and  sometimes  externally  bright  red ; its  fracture 
is  glass-like  ; thin  splinters  are  transparent,  and  ruby- 
red  ; it  is  completely  soluble  in  alcohol,  the  ligneous 
intermixtures  excepted,  and  its  balsamic  odour  becomes 
always  apparent  on  heating. 
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“Reg’arding  the  composition  of  the  xanthorrhoea 
rosins,  Pereira  quotes  the  analysis  of  Lichtenstein  (1799), 
Schrader,  Laugier,  Wiedemann  (1825),  Trommsdorff 
(1826),  andStenhouse  (1848).  Heated  with  manganic  bin- 
oxide  and  sulphuric  acid,  acaroid  resin  evolves  the  odour 
of  oil  of  bitter  almonds,  and  by  the  action  of  nitric  acid  it 
yields  a large  proportion  of  carbazotic  (picric)  acid  with 
little  nitrobenzoic  and  oxalic  acid  (Stenhouse).  Tromms- 
dorff  foimd  the  volatile  oil  to  be  colourless,  fragrant, 
and  of  a pungent  aromatic  taste.  The  resin  is  soluble 
in  solutions  of  the  alkalies  and  alkaline  earths.  On  dry 
distillation  much  carbolic  acid  is  obtained,  with  a small 
quantity  of  a light  oil,  but,  according  to  Sommer,  no 
uiabelliferon.  In  1866,  Hlasiwetz  and  Barth  ascertained 
that  acaroid  resin  on  being  treated  with  fusing  potassa 
yields  large  quantities  of  paraoxybenzoic  acid,  and  from 
the  mother-liquor  of  the  ethereal  solution  a little  resorcin 
and  pyrocatechin  was  obtained,  together  with  the  double 
compound  of  protocatechuic  and  paraoxybenzoic  acids=: 
Cj  o0,.2H20,  which  had  been  previously  obtained 
from  benzoin. 

“ Three  different  xanthorrhoea  resins  were  found  by 
Hirschsohn  (1877)  to  be  incompletely  soluble  in  chloro- 
form and  ether,  but  to  dissolve  completely  in  alcohol, 
the  solutions  acquiring  a brown-black  colour  with  ferric 
chloride.  The  solution  of  the  acaroid  resin  is  yellow, 
and  yields  with  lead  acetate  a precipitate,  while  the 
solutions  of  the  other  two  resins  are  red,  that  of  X. 
quadrangulare  being  not  disturbed  by  acetate  of  lead, 
while  that  of  X.  arborea  produces  with  the  same  reagent 
a turbidity ; the  cliloroformic  solution  of  the  latter  is 
yellow,  that  of  the  former  colourless. 

“The  xanthorrhoea  resins  have  been  repeatedly 
suggested  as  possessing  some  value  in  perfumery ; but 
they  appear  to  be  inferior  for  this  purpose  to  benzoin, 
stoiMx,  and  the  balsams  of  Peru  and  Tolu.  Their 
medicinal  properties  appear  to  be  likewise  not  well 
marked.  As  early  as  1795,  experiments  were  made  on 
acaroid  resin,  for  the  purpose  of  learning  their  proper- 
ties. Dr.  Fish  {Boston  Journal^  x.,  p.  94)  employed  it 
in  the  form  of  tincture,  with  opium,  in  phthisis,  and  it 
has  been  recommended  in  chronic  catarrhs.  A tincture 
of  acaroid  resin,  mixed  with  milk  or  a mucilaginous 
liquid,  has  been  recommended  to  be  made  of  equal 
weights  of  the  resin  and  alcohol.” 


VEGETATION  OF  THE  AUSTRALIAN 
DESERT. 

A report  on  the  geological  and  zoological  features  of 
the  central  parts  of  South  Australia,  by  Mr.  E.  B. 
Sanger,  has  been  lately  issued,  from  which  the  foUow- 
; ing  is  quoted  in  Colonies  and  India,  showing  that  there 
i has  hitherto  been  considerable  misapprehension  as  to  the 
I so-called  “ Great  Australian  Desert  ” : — 

“ From  the  Gums  to  Manuwaukaninna  the  country 
consists  of  stony  tablelands,  alternating  with  alluvial 
plains.  The  borders  of  the  tablelands  are  generally 
I Idgher  than  the  central^ortions ; thus,  when  seen  from 
the  plains,  they  assume  the  appearance  of  low  flat-topped 
hill-s.  blach  plain  is  intersected  by  one  or  more  water- 
courses, dry  for  the  greater  part  of  the  year,  or  at  any 
rate  drying  up  into  a few  waterholes.  The  water- 
courses have  a general  westerly  flow,  and  after  a certain 
distance  either  run  out  altogether  or  expand  into  a 
flood -flat,  or,  as  it  is  called,  a lake ; one  or  two  of  the 
! largest  are  said  to  empty  into  Lake  Eyre.  When  the 
rainy  season  sets  in,  or  even  after  a heavy  shower,  they 
rapidly  fill,  and,  overflowing  their  banks,  spread  over 
the  flood -flats,  forming  the  so-called  ‘lakes.’  The 
flood -water  gradually  drains  away,  leaving  the  flats 
again  bare.  Some,  however,  of  the  flats,  being  situated 
at  a lower  level  than  the  others,  have  water  over  them 
all  the  year  round,  as,  for  example,  Lake  Harry. 
When  the  rainfall  has  been  nil,  or,  at  least,  very 


small,  for  two  or  three  successive  seasons,  as  is 
often  the  case,  these  last-named  lakes  soon  grow  salt 
and  unfit  for  drinking.  This  is  explained  by  the  fact  that 
the  flood-waters  wash  out  from  the  rocks  and  hold  in 
solution  a large  percentage  of  the  chlorides,  carbonates, 
and  sulphates  of  sodium,  calcium,  and  magnesium. 
Accordingly,  when  the  water  is  spread  out  over  a large 
surface,  as  on  the  flood-flats,  evaporation  takes  place 
very  rapidly,  until  concentration  occurs  to  such  a degi’ee 
that  the  water  is  unfit  for  use.  When,  however,  a new 
flood  comes  down  or  a heavy  rain  occurs,  the  lakes 
assume  their  pristine  freshness.  The  most  interesting 
feature  of  the  tableland  country  to  a geologist  is  the 
enormous  effect  of  denudation.  Every  flood  brings  down 
a vast  amount  of  detritus,  and  deposits  it  over  the  plains. 
In  some  places  the  alluvial  deposits  attain  a thickness  of 
50  or  60  feet.  On  the  tablelands  the  destructive  effects 
of  denudation  are  seen  better  still.  One  cannot  but  be 
surprised  when  one  looks  over  the  immense  heaps  of 
water-worn  stones  lying  everywhere,  and  forming  a 
talus  to  every  cliff,  and  reflects  upon  the  apparently 
small  causes  that  have  been  able  to  produce  such  large 
results.  One  is  necessarily  impressed  with  the  vast 
amount  of  time  it  must  have  taken. 

“ On  the  tablelands  vegetation  is  comparatively  poor, 
consisting  of  stunted  shrubs  and  trees.  But,  desolate  as 
it  appears,  after  rain  grass  springs  up  with  amazing 
rapidity,  and  what  a short  time  before  was  a desert  of 
stones,  liecome  clothed  in  a garment  of  brilliant  green. 
It  is,  however,  on  the  rich  alluvial  plains  that  the  vege- 
tation is  the  most  luxuriant  and  the  best  pasture  found. 
North  of  Manuwaukaninna  the  appearance  of  the 
country  changes  completely.  The  stony  tablelands 
disappear,  and  in  their  place  low  ridges  of  dazzling 
white  sandhills  stretch  away  for  hundreds  of  miles  to 
the  north  and  west.  Here  commences  what  has  been 
called  the  Central  Desert  of  Australia.  The  term 
desert,  however,  should  be  used  with  caution.  No  one 
seeing  the  sandhill  country  after  a heavy  rain  would 
venture  to  call  it  a desert.  It  must  be  admitted,  how- 
ever, that  during  the  long  periods  of  drought  it  is 
indeed  but  little  more  than  a second  edition  of  Sahara. 
It  is  owing  to  the  great  difference  in  the  appearance  of 
the  country  in  the  wet  season  and  its  aspect  in  the  dry 
season,  that  discrepancies  have  arisen  between  the 
reports  of  persons  who  have  explored  the  region.  Some 
have  described  the  interior  as  a veritable  desert,  and 
others  as  a magnificent  country,  peculiarly  adapted  to 
pasture. 

‘ ‘ The  sandhills  have  a general  north  and  south 
trend.  A peculiarity  worthy  of  note,  and  which  will 
be  explained  further  on,  is  that  the  western  sides  are 
invariably  sloping  and  the  eastern  sides  abrupt.  Be- 
tween the  sandhills  are  flood-flats,  similar  to  those  we 
have  described  as  alternating  with  the  stony  tablelands, 
and,  like  the  latter,  are  periodically  flooded  by  the 
overflowing  of  the  creeks  that  wind  through  them. 
The  flood- water  is  generally  not  of  local  origin,  as  in  the 
tableland  country,  but  is  the  result  of  heavy  rains  in 
the  tropics  far  to  the  north.  The  surplus  flood- water 
from  the  tropics  backs  down  the  Cooper,  Diamantina, 
and  the  network  of  watercourses  which  connect  them, 
and  ramify  ihrough  the  coimtry,  and  slowly  fills  the 
lakes  and  flood-flats.  This  happens,  to  a certain  extent, 
every  year.  The  Cooper  and  other  creeks  are  then  said 
to  ‘run.’  This  overflow  of  tropical  rains  reaches 
annually  as  far  down  the  Cooper  as  Coongie,  but  it  is 
only  an.  exceptional  flood  that  causes  the  Cooper  to  run 
below  Coongie  and  fill  the  large  lakes  between  there 
and  Manuwaukaninna — i.e..  Lake  Hope,  Lake  Peri- 
gundi,  and  Lake  McKinlay.  As  a matter  of  course, 
in  seasons  of  prolonged  drought,  the  above-men- 
tioned lakes  become  salt.  Occasionally  heavy  local 
rains  freshen  the  water  of  the  lakes  and  fill  the  water- 
holes  in  the  cieeks,  but  never,  as  far  as  I am  able  to 
ascertain,  cause  a flood.  The  alluvial  deposits  neces- 
sarily differ  in  character  from  those  of  the  tableland 
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country.  The  former  are  composed  for  the  most  part 
of  a red  gritty  clay,  Avhile  the  latter  are  stiff  blue  marls. 
These  two  clays  may  be  said,  to  a certain  extent,  to  be 
characteristic  of  the  two  regions.  Where  the  red  gritty 
clay  is  found,  the  old  palaeozoic  rocks  may  be  looked  for. 
The  blue  freshwater  marl  is  only  met  with  in  the  sand- 
hill country.  The  explanation  of  this  difference  is  at 
once  apparent  when  the  nature  of  the  rocks  from 
whence  the  alluvium  is  derived  is  examined.  On  the 
one  hand  it  is  derived  from  schistose,  slaty  and  por- 
phyrytic  rocks,  with  veins  of  black  oxide  of  iron, 
which  last  when  washed  out  by  the  water  oxidises, 
forming  the  red  oxide  of  iron  which  gives  the  alluvium 
its  red  colour ; on  the  other  hand  it  is  derived  from  the 
tertiary  sand  and  limestones,  and  mixed  with  a large 
amount  of  decaying  vegetation.  We  have  spoken  of 
the  arrangement  of  the  sandhills  in  parallel  ridges 
having  a north  and  south  trend,  and  also  of  the  sloping 
character  of  the  western  side  and  the  abruptness  of 
the  eastern  side.  These  facts  will  serve  to  throw  some 
light  upon  the  origin  of  sandhills.  After  any  windy 
day,  if  we  look  at  a stretch  of  land  where  the  wind 
has  had  free  access,  it  will  be  found  that  the  sand 
is  thrown  into  series  of  small  ridges  or  ripples, 
whose  long  axes  are  transverse  to  the  direction 
from  which  the  wind  blows.  On  examining  them 
closer  it  will  be  seen  that  the  side  towards  the  wind  is 
sloping,  and  the  opposite  side  abrupt.  Here  again,  we 
have  in  miniature  the  whole  sandhill  country.  Now, 
the  same  cause  that  made  the  land  ripples  has  made 
the  hills,  and  that  is  the  wind.  In  the  one  case  it 
took  a day,  in  the  other  it  has  taken  many  centuries,  to 
produce  the  result.  The  prevailing  winds  throughout 
the  region  are  westerly,  and,  as  we  should  expect,  the 
sandhills  tend  north  and  south.  And,  again,  the 
sloping  side  of  the  sandhills  face  towards  the  wind. 
The  sandhills  of  the  country,  in  fact,  indicate  the 
direction  of  the  prevailing  wind.  No  fact  is  impressed 
more  strongly  upon  a geologist  than  this — that  it  is  with 
comparatively  small  means  that  nature  produces  the 
greatest  results.  Whether  it  is  the  upheaval  of  the 
Alps,  or  the  subsidence  of  the  coral  basin  of  the  Pacific, 
the  levelling-  of  mountain  ranges  or  the  filling-in  of 
ocean  basins,  in  all  apparently  small  causes  produce  the 
result— in  all  the  same  grand  impassive  uniformity  is 
displayed.” 


FAUKE’S  SECONDARY  BATTERY. 

Sir  William  Thomson,  F.R.S.,  has  written  the  fol- 
lowing letter  to  the  Times,  containing  the  results  of  his 
experiments  with  Mens.  Faure’s  battery,  described  in 
the  Jomnal  of  May  20th  (p.  576)  : — 

The  marvellous  “ box  of  electricity  ” described  in  a 
letter  to  you,  which  was  published  in  the  Times  of 
May  16th,  has  been  subjected  to  a variety  of  trials  and 
measurements  in  my  laboratory  for  three  weeks,  and  I 
think  it  may  interest  your  readers  to  learn  that  the 
results  show  your  correspondent  to  have  been  by  no 
means  too  enthusiastic  as  to  its  great  practical  value.  I 
am  continuing  my  experiments  to  learn  the  behaviour 
of  the  Faure  battery  in  varied  circumstances,  and  to  do 
what  I can  towards  finding  the  best  way  of  arranging 
it  for  the  different  kinds  of  service  to  which  it  is  to  be 
apphed.  At  the  request  of  the  Conseil  d’ Administration 
of  the  Soci^de  de  la  Force  et  la  Lumiere,  I have  gladly 
undertaken  this  work,  because  the  subject  is  one  in 
which  I feel  intensely  interested,  seeing  in  it  a realisa- 
tion of  the  most  ardently  and  unceasingly  felt  scientific 
aspiration  of  my  life — an  aspiration  which  I scarcely 
dared  to  expect  or  to  hope  to  live  to  see  realised. 

The  problem  of  converting  energy  into  a preservable 
and  storable  form,  and  of  laying  it  up  in  store  con- 
veniently for  allowing  it  to  be  used  at  any  time  when 
wanted,  is  one  of  the  most  interesting  and  important  in 
the  w-hole  range  of  science.  It  is  solved  on  a small 


scale  in  winding  up  a watch,  in  drawing  a bow,  in 
compressing  air  into  the  receiver  of  an  air-gun  or  of  a 
Whitehead  torpedo,  in  winding  up  the  weights  of  a 
clock  or  other  machine  driven  by  weights,  and  in 
pumping  up  water  to  a height  by  a windmill  (or  other- 
wise, as  in  Sir  William  Armstrong’s  hydraulic  accumu- 
lator) for  the  purpose  of  using  it  afterwards  to  do 
work  by  a waterwheel  or  water  pressure  on  a piston. 
It  is  solved  on  a large  scale  by  the  application 
of  burning  fuel  to  smelt  zinc,  to  be  afterwards  used 
to  give  electric  light  or  to  drive  an  electro -magnetic 
engine,  by  becoming,  as  it  were,  unsmelted  in  a voltaic 
battery.  Ever  since  Joule,  40  years  ago,  founded  the 
thermodynamic  theory  of  the  voltaic  battery  and  the 
electro -magnetic  engine,  the  idea  of  applying  the  engine 
to  work  the  battery  backwards,  and  thus  restore  the 
chemical  energy  to  thfrmaterials,  so  that  they  may  again 
act  voltaicly,  and  again  and  again,  has  been  familiar  in 
science.  But  with  all  ordinary  forms  of  voltaic  battery 
the  reahsation  of  the  idea  to  any  purpose  seemed  hope- 
lessly distant.  By  Plante’s  admirable  discoA’-ery  of  the 
lead  and  peroxide  of  lead  voltaic  battery,  alluded  to  by 
your  correspondent,  an  important  advance  towards  the 
desired  object  was  made  20  years  ago  ; and  now  by  M. 
Faure’s  improvement  practical  fruition  is  attained. 

The  ‘ ‘ million  of  foot  pounds  ’ ’ kept  in  the  box  during 
its  72  hours’  journey  from  Paris  to  Glasgow  was  no 
exaggeration.  One  of  the  four  cells,  after  being  dis- 
charged, was  recharged  again  by  its  own  laboratory 
battery,  and  then  left  to  itself  absolutely  undisturbed 
for  ten  days.  After  that  it  yielded  to  me  260,000  foot 
pounds  (or  a little  more  than  a quarter  of  a million) . 
This  not  only  confirms  M.  Reynier’s  measurements,  on 
the  faith  of  which  your  correspondent’s  statement  was 
made ; it  seems  further  to  show  that  the  waste  of  the  stored 
energy  by  time  is  not  great,  and  that  for  days  or  weeks, 
at  all  events,  it  may  not  be  of  practical  moment.  This, 
however,  is  a question  which  can  only  be  answered  by  care- 
ful observations  and  measurements  carried  on  for  a much 
longer  time  than  I have  hitherto  had  for  investigating 
the  Faure  battery.  I have  already  ascertained  enough 
regarding  its  qualities  to  make  it  quite  certain  that  it 
solves  the  problem  of  storing  electric  energy  in  a manner 
and  on  a scale  useful  for  many  important  practical 
applications.  It  has  already  had  in  this  country  one 
interesting  application,  of  the  smallest  in  respect  to 
dynamical  energy  used,  but  not  of  the  smallest  in  re- 
spect to  beneficence,  of  all  that  may  be  expected  of  it. 
A few  days  ago  my  colleague.  Professor  George 
Buchanan,  carried  away  from  my  laboratory  one  of  the 
lead  cells  (weighing  about  181b.)  in  his  carriage,  and 
by  it  ignited  the  thick  platinum  wire  of  a galvanic 
ecraseur,  and  bloodlessly[removed  a naevoid  tumour  from 
the  tongme  of  a young  boy  in  about  a minute  of  time. 
The  operation  would  have  occupied  over  ten  minutes  if 
performed  by  the  ordinary  chain  tcraseur,  as  it  must 
have  been  had  the  Faure  cell  not  been  available,  be- 
cause in  the  circumstances  the  surgical  electrician,  with 
his  paraphernalia  of  voltaic  battery  to  be  set  up  before- 
hand, would  not  have  been  practically  admissible. 

The  largest  useful  application  waiting  just  now  for 
the  Faure  battery — and  it  is  to  be  hoped  that  the  very 
mini-t.vm  of  time  will  be  allowed  to  pass  till  the 
battery  is  supplied  for  this  application— is  to  do  for  the 
electric  light  what  a water  cistern  in  a house  does  for 
an  inconsistent  water  supply.  A little  battery  of  seven 
of  the  boxes  described  by  your  correspondent  suffices  to 
give  the  incandescence  in  Swan  or  Edison  lights  to  the 
extent  of  100  candles  for  six  hours,  without  any  per- 
ceptible diminution  of  brilliancy.  Thus,  instead  of 
needing  a gas-engine  or  steam-engine  to  be  kept  at 
work  as  long  as  the  light  is  wanted,  with  the  liability 
of  the  light  failing  at  any  moment  through  the  slipping 
of  a belt— an  accident  of  too  frequent  occurrence — or 
any  other  breakdown  or  stoppage  of  the  machinery, 
and  instead  of  the  wasteful  inactivity  during 
the  hours  of  day  or  night  when  the  light 


JOUENAL  OF  THE  SOCIEFY  OF  AETS,  Jote  10,  1881. 


623 


is  not  required,  the  engine  may  be  kept  going  all 
day  and  stopped  at  night,  or  it  may  be  kept  going  day 
and  night,  which  will  undoubtedly  be  the  most  econo- 
mical plan  when  the  electric  light  comes  into  general 
enough  use.  The  Faure  accumulator,  always  kept 
chai’ged  from  the  engine  by  the  house -supply  wire,  with 
a proper  automatic  stop  to  check  the  supply  when  the 
accumulator  is  full,  will  be  always  ready  at  any  hour  of 
the  day  or  night  to  give  whatever  light  is  required. 
Precisely  the  same  advantages  in  respect  of  force  will 
be  gained  by  the  accumulator  when  the  electric  town- 
supply  is,  as  it  surely  will  be  before  many  years  pass, 
regularly  used  for  turning  lathes  and  other  machinery 
in  workshops  and  sewing  machines  in  private  houses. 

Another  very  important  application  of  the  accumulator 
is  for  the  electric  lighting  of  steamships.  A dynamo- 
electric  machine  of  very  moderate  magnitude  and 
expense,  driven  by  a belt  from  a drum  on  the  main 
shaft,  working  through  the  24  hours,  will  keep  a Faure 
accumulator  fuU  ; and  thus,  notwithstanding  irregu- 
larities of  the  speed  of  the  engine  at  sea,  or  occasional 
stoppages,  the  supply  of  electricity  will  always  be  ready 
to  feed  Swan  or  Edison  lamps  in  the  engine-room  and 
cabins,  or  arc  lights  for  mast-head  and  red  and  green 
side  lamps,  with  more  certainty  and  regularity  than 
have  yet  been  achieved  in  the  gas  supply  for  any  house 
on  terra  fir ma. 

I must  apologise  for  trespassing’  so  largely  on  your 
space.  My  apology  is  that  the  subject  is  exciting  great 
interest  among  the  public,  and  that  even  so  slight  an 
instalment  of  information  and  suggestions  as  I venture 
to  offer  in  this  letter  may  be  acceptable  to  some  of  your 
readers.— I remain,  your  obedient  servant, 

WiLLiAAT  Thomson. 

Tlie  University,  Glasgow,  June  6. 


SIR  HENRY  COLE  ON  TONIC  SOL-FA. 

At  the  annual  meeting  of  the  Tonic  Sol-fa  College, 
held  on  Monday  evening,  May  3'dh,  at  Exeter-haU,  the 
Chairman  (Sir  Henry  Cole,  K.C.B.),  said  he  would 
begin  his  speech  by  prophesying  that  the  Tonic  Sol-fa 
method  would  become  the  ‘ universal  method  of  teach- 
ing music  in  the  public  schools  of  the  United  Kingdom, 
and  be  the  first  step  in  the  national  cultivation  of 
music,’  and  he  continued,  “ Am  I j ustified  in  making 
that  statement  ? I wUl  try  to  justify  it,  and,  with  your 
leave,  account  for  my  presence  here.  I crave  your 
patience  whil.st  I unravel  the  threads  of  my  reasons,  and 
give  you  the  sequence  of  atoms  of  facts  which  have 
brought  me  before  you  as  the  advocate  of  the  Tonic 
Sol-fa  method,  of  which  I knew  very  little  three  months 
go,  but  which  I now  am  persuaded,  upon  the  best 
authority  and  with  such  j udgment  as  I can  put  upon  it, 
is  by  far  the  best  method  of  introducing  music  gene- 
rally into  this  country,  I am  no  musician,  but  at  ten 
years  old  I did  what  many  of  you  do— played  the  flute; 
an  instrument  then  worked  by  the  fingers,  and  not  by 
keys,  as  it  is  at  the  present  time.  I also  at  one  time  took 
up  the  bassoon,  and  fifty  years  ago,  at  the  instigation  of 
the  late  J ohn  Stuart  Mill,  I attempted  to  play  the  piano- 
forte, but  with  very  trifling  success.  Then  I plunged  into 
a superficial  study  of  harmony,  and  particularly  of  Colonel 
Thomson’s  work.  Of  course  with  that  great  amount  of 
knowledge  I became  a musical  critic.  I witnessed  the 
great  Lablache’s  first  appearance  at  the  Italian  opera, 
when  he  was  assisted  by  Malibran,  who  w’as  then 
thought  a divinity,  and  I may  say  by  the  way,  that  a 
week  after  I saw  the  first  appearance  of  Taglioni,  who, 
as  the  newspapers  said,  floated  on  the  stage  like 
eider-down.  I then  took  some  lessons  in  singing, 
and  after  having  begotten  children,  I became  an  editor 
of  traditional  nursery  songs.  Fifty  years  ago  there  was 
no  parliamentary  grant  for  national  education.  There 
was  no  such  singing  in  our  churches  as  we  have  now.  If 
any  of  you  know  the  South  Kensington  Museum  you  will 
have  seen  a picture  there  by  Thomas  Webster,  which  is 


called  ‘The  Village  Choir,’  and  if  you  want  to  know  what 
village  choirs  were  fifty  years  ago  look  at  that  picture. 
Somebody  said  it  was  a Protestant  version  of  the  Grego- 
rian chant,  but  it  will  give  you  an  idea  of  how  music 
was  cultivated  in  our  churches  at  that  time.  There 
was  no  Sacred  Harmonic  Society,  which  came  to  this 
hall,  and  has  gone.  Exeter-haU  was  not  even  built 
then.  There  was  no  such  great  organisations  for  public 
singing  as  now  exists.  The  Tonic  Sol-fa  system, 
although  invented,  was  not  heard  of  publicly.  In  1871, 
however,  vocal  music  in  elementary  schools  was  intro- 
duced into  the  Code — you  know  what  the  Code  is,  some 
of  you  ; at  least,  I hope  you  do  — it  was  introduced  into 
the  Code  by  Mr.  Forster,  to  whom  the  nation  mainly 
owes  the  introduction  of  national  education.  He  intro- 
duced those  words,  ‘vocal  music,’  into  the  Education 
Code  of  1871  ; but  before  him,  more  than  twenty  years 
before.  Dr.  Kay  (afterwards  Sir  J.  Kay- Shuttle  worth) 
had  taken  up  the  matter  as  far  as  the  teachers’ 
certificates  were  concerned,  and  Dr.  Hullah  even  then 
looked  after  the  music,  and  the  teachers  were  credited 
with  musical  honours  if  they  deserved  them.  Now — 
you  will  hardly  beUeve  it,  those  who  do  not  know  the 
mystery  of  the  thing — the  teachers  get  no  credit  for 
music  at  aU  in  their  certificates.  You,  the  taxpayers, 
vote  through  your  representatives  £136,000  a year  for 
bad  singing  — I will  not  call  it  music  — and  yet  the 
teacher  who  has  to  impart  this  knowledge  is  not 
recognised  as  knowing  anything  about  it.  After  these 
words  ‘ vocal  music  ’ were  brought  into  the  Code,  Lord 
Sandon — Heaven  knows  why—  took  them  out  and  put 
in  ‘ singing  by  ear.’  In  a fit  of  desire  for  popidarity 
he  reduced  ‘ vocal  music  ’ to  ‘ singing  by  ear.  ’ Lord 
George  Hamilton  succeeded  him,  and  he  restored  the 
words  ‘ vocal  music  ’ and  kept  ‘ singing  ’ also.  It  was 
ruled — ‘ If  you  can  pass  in  the  Tonic  Sol-fa  method  you 
can  have  the  Is.  for  vocal  music,  but  if  you  only  sing  by 
ear  you  shall  only  have  half  the  grant  you  get 
for  vocal  music.’  Now,  there  is  a mystery  about 
the  next  change  which  ‘ no  fellow  can  understand.’ 
Mr.  Mundella,  whose  zeal  for  education  no  one  can 
doubt,  immediately  on  coming  to  power,  expunged 
‘ vocal  music  ’ again.  The  teachers  are  still  examined 
in  music,  and  very  well  examined  by  Dr.  Hullah,  but 
they  get  no  credit  for  it,  and  the  managers  of  schools 
are  told  nothing  about  it  in  the  certificates — the  know- 
ledge of  music  is  not  recorded  in  the  certificate  at  all. 
Dr.  Kay,  who  was  the  organiser  of  our  national  educa- 
tion, was  the  man  who  put  it  in ; but  who  persuaded  my 
Lords  to  put  it  out,  is  a mystery  which  nobody  can 
fathom.  Now  let  me  speak  briefly  about  our  various 
academies  for  musical  education.  First  we  have  the 
Royal  Academy  of  Music,  which  at  first  led  a struggling 
life,  but  by  putting  its  shoulder  to  the  wheel  it  has  got 
out  of  difficulty,  and  is  now  a very  flourishing  institution, 
with  its  £13,000  a year.  Since  the  Royal  Academy  was 
established,  there  has  been  a National  Training  School 
of  Music  established  by  the  Society  of  Arts,  which  is 
doing  its  work  fairly  well,  but  both  these  institutions 
are  bound  to  begin  with  the  Tonic  Sol-fa  method, 
and  to  use  the  College  for  their  pm'pose.  Whilst 
the  Tonic  Sol-fa  system  was  marching  on  in  tri- 
umphant progress,  every  other  system  seemed  on 
the  whole  to  be  going  back.  They  had  29,000  schools 
that  might  be  taught  the  Tonic  Sol-fa  method.  They 
had  only  1,300  taught  by  the  Hullah,  or  the  old  notation, 
or  the  movable  Doh,  or  anything  else,  but  the  Tonic 
Sol-fa,  as  they  heard  from  the  report,  had  more  than 
4,000  teachers,  and  before  it  had  done  its  work  in 
England  it  must  get  up  to  that  30,000,  and  it  would 
do  so.  It  is  the  easiest  and  most  scientific  system  to 
begin  with ; it  leads  easily  to  the  old  notation.  It  is 
supported  by  such  authorities  as  Professor  Macfarren, 
Dr.  Sulhvan,  Dr.  Stainer,  and,  in  fact,  by  every 
musician  who  will  trouble  himself  to  understand  it. 
It  will  greatly  aid  the  work  of  the  Society  of  Ai’ts  in 
the  national  cultivation  of  music.  May  it  prosper !” 
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MANUFACTURES,  TRADE,  AND  PRODRESS 
OF  ENGLAND. 


of  Arts.  Plumbers  wishing  to  exhibit  should  make  early 
application  for  particulars  to  Mr.  Mark  Judge,  at  theParkcs 
Museum  of  Hygiene,  University  College,  Gower-strect. 
Certificates  of  merit  will  be  awarded.  H.R.H.  the  Duke  of 
Edinburgh  has  consented  to  become  the  patron  of  the  Exhi- 
bition. 


When  the  founders  of  the  Society  of  Arts  established 
our  Society,  above  a hundred  years  ago,  for  the 
encouragement  of  Arts,  Manufactures,  and  Commerce, 
they  did  so  to  provide  for  the  growing  wants  of  oirr 
internal  development,  and  also  of  our  rising  colonial 
empire.  That  design  was  so  well  laid,  and  has  been 
so  successfully  carried  on,  that  we  are  still  actively 
engaged  in  its  prosecution. 

In  that  period,  and  particularly  of  later  time,  our 
external  trade,  on  which  the  maintenance  of  our 
population  chiefly  depends,  has  acquired  enormous 
proportions,  but  it  is  subjected  to  a most  keen  competi- 
tion. Indeed  the  world  is  under  new  conditions.  The 
provinces  of  America,  which  at  our  foundation  may 
have  had  a million  of  people,  showed  at  the  census  of 
last  year  above  sixty  millions  of  our  English  speaking 
men  in  the  United  States.  They  are  consumers,  it  is 
true,  of  our  manufactures,  but  still  more  active  com- 
petitors after  our  own  ways.  Then,  too,  Europe  is 
ever  ready  to  compete  with  us. 

Concurrently  with  the  existence  of  our  own  Society, 
there  have  been  established,  partly  by  ourselves,  many 
valuable  institutions  for  the  advancement  of  industry, 
not  only  Chambers  of  Commerce,  but  others,  such  as 
the  Iron  and  Steel  Institute,  for  technical  improve- 
ment. Our  own  means  and  strength  do  not  allow  us 
to  do  the  whole  of  this  work,  but  only  to  co-operate  in 
it,  and  they  do  not  enable  us  to  take  charge  of  the 
general  relations  of  our  industry  abroad. 

At  this  time,  as  we  deeply  feel,  we  are  being  driven 
out  of  many  a country  by  our  American  and  foreign 
rivals,  and,  in  some  cases,  the  capital  for  these  opera- 
tions is  obtained  in  our  own  market.  Thus  an  American, 
a Belgian,  or  a Frenchman  obtains  the  concession  of 
some  railway  or  public  works,  he  places  the  securities 
in  this  country,  and  with  the  proceeds  he  obtains  the 
iron,  machinery,  and  plant  from  abroad,  displacing  us. 

This  is  only  one  class  of  numerous  operations  illus- 
trative of  what  is  now  going  on,  chiefly  because  there 
is  no  organisation  of  our  industry,  and  not  even  a 
Ministry  to  look  after  our  commerce  abroad.  Free 
trade  does  not  mean  free  neglect  of  trade.  To  enter 
into  the  subject  to  any  extent  would  take  up  great 
space,  and  only  enforce  facts,  which  come  home  to  the 
bosom  of  every  manufacturer. 

Surely  the  time  has  come  when  some  action,  perhaps 
by  the  instrumentality  of  our  Society,  should  take  place, 
and  when  the  Chambers  of  Commerce,  the  trade  associa- 
tions, and  the  individual  manufacturers,  miners,  or 
merchants  and  shipowners  should  bestir  themselves  in 
convention  and  in  concert  to  provide  for  their  own  and 
the  national  interests  at  home,  in  the  colonies,  in  India, 
in  America,  and  abroad,  where,  in  many  cases,  some 
small  care  and  assistance  would  preserve  what  is  being 
wrested  from  us,  or  would  open  new  markets  for  our 
products.  Hyde  Claeke. 


GENERAL  NOTES. 


The  International  Medical  and  Sanitary  Exhibition. 

*— It  is  announced  that  the  whole  of  the  floor  space  for  this 
Exhibition  will  be  allotted  this  week,  with  the  exception  of 
a portion  which  the  committee  have  decided  to  set  apart  for 
exhibiting  the  work  of  journeymen  plumbers.  Under  special 
regulations  this  work  will  be  exhibited  free  of  charge,  and 
it  will  include  the  specimens  of  workmanship  produeed  by 
the  competition  for  the  prizes  in  connection  with  the  lectures 
on  plumbing  now  being  delivered  in  the  room  of  the  Society 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  June  13TH...Eoyal  Geographical,  University  of  London, 
Burlington-gardens,  W,,  8^  p.m.  hlr.  E.  Colbornc 
Baber,  “ A Journey  of  Exploration  in  Western 
Szechuen.” 

Tuesday,  June  14th... National  Health  Society  (at  the  House 
OF  THE  Society  of  Arts),  7.30  p.m.  Mr.  S.  Stevens 
Hellyer,  “ The  Science  and  Art  of  Sanitary  Plumbing,” 
(Lecture  III.) 

Medical  and  Chirurgical,  53,  Bemers-street,  Oxford- 
street,  W.,  8g  p.m. 

Photographic,  5a,  Pall-mall  East,  S.W.,  8 p.m. 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 

8 p.m.  1.  Mr.  J.  Park  Harrison,  “ Exhibition  of  Danish 
and  Prench  Photographs.”  2.  Major-General  A.  Pitt- 
Eivers,  “The  Discovery  of  Flint  Implements  in  the 
Gravel  of  the  Nile  Valley,  near  Thebes.”  3.  Mi.  Alfred 
Tylor,  “ The  Human  Fossil  at  Nice.”  4.  Mr.  Geirard 
A.  Kinahan,  “ Sepulchral  Bemains  at  Rathdown,  Co. 
Wicklow.”  5.  Mr.  J.  H.  Madge,  “ Notes  on  some 
Excavations  made  in  Tumuli,  near  Copiapo,  Chili,  in 
June,  1880.”  6.  Mr,  F.  E.  im  Thurn,  “Some  Stone 
Implements  from  British  Guiana.”  7.  Mr.  G.  Bertin, 

“ The  Origin  of  the  Semites.” 

Royal  Colonial,  Grosvenor  Gallery  Library,  136,  New 
Bond-street,  W.,  8 p.m.  Mr.  F.  P.  Labilliere,  “ The 
Political  Organisation  of  the  Empire.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  June  15th... National  Health  Society  (at  the  House 
OF  the  Society  of  Arts),  7,30  p m.  Mr.  S.  Stevens 
Hellyer,  “The  Science  and  Art  of  Sanitary  Plumbing.” 
(Repetition  of  Lecture  II.) 

Meteorological,  25,  Great  George-street,  S.W.,  7 p.m.  1. 
Mr.  Charles  Harding,  “The  use  of  Synchronous 
Meteorological  Charts  for  determining  Mean  Values 
over  the  Ocean.”  2.  Mr.  Robert  Langley  Holmes, 

“ The  CHmate  of  Fiji.”  3.  Mr.  J.  A.  B.  Oliver,  “ Note 
on  the  Formation  of  Had.”  4.  Mr.  John  G.  (iamble, 
“Note  on  a comparison  of  Maximum  and  Minimum 
Temperatme  and  Rainfall  observed  on  Table  Mountaii , 
and  at  the  Royal  Observatory,  Cape  Town,  during 
January  and  February,  1881.” 

Thursday,  June  16th... Domestic  Economy  Congress,  Royal 
Albert  Hall,  Kensington,  S.W.,  11.30  a.m.  Lecture  by 
Mrs.  Buckton  on  her  “Method  of  Teaching  Domestic 
Economy.” 

Royal,  Burlington  - house,  W.,  4g  p.m.  1.  Dr.  Wall, 
“ The  Differences  in  the  Physiological  Effects  produceu 
by  the  Poisons  of  certain  Species  of  Indian  Venomous 
Snakes.”  2.  Dr.  Brrmton  and  Dr.  Cash,  “The  Effect 
of  Electrical  Stimulation  of  the  Frog’s  Heart,  and  its 
modification  by  Cold,  Heat,  and  the  Action  of  Drugs.” 
3.  Mr.  Charles  Wesendonck,  “ Note  on  the  Spectrum 
of  Carbonic  Acid.”  4.  Dr.  Brunton  and  Dr.  Cash, 
“Action  of  Ammonia  and  its  Salts,  and  of  Hydro- 
cyanic Acid  upon  Muscle  and  Nerve.”  5.  Messrs.  W. 
Spottiswoode  and  J.  F.  Moulton,  “ Stratified  Discharges 
— Shadows  of  Striae.”  6.  Mr.  W.  GaUoway,  “ The 
Influence  of  Coal  Dust  in  Colliery  Explosions.”  (No,  3.) 
7.  Prof.  J.  A.  Ewing,  “ Effects  of  Stress  on  the  Thermc- 
electric  Quality  of  Metals,”  (Part  I.)  And  other 
Papers. 

Antiquaries,  Burlington-house,  W.,  8J  p.m, 

Linnean,  BiirHngton-house,  W.,8p.m.  1.  Surgeon-Major 
Aitchison,  “ Flora  of  the  Kuram  Valley  (Afghanistan  i.” 
Part  II.  2.  Mr.  Robert  McLachlan,  “ The  Neuroptera 
of  Madeira  and  Azores.”  3.  Prof.  Count  FicaUio  and 
W.  P.  Hiern,  “ Central  African  Plants  collected  by 
Major  Serpa  Pinto.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Ballot  for 
Election  of  Fellows.  2,  Mr.  W.  H.  Perkin,  “ The 
Isomeric  Acids  obtained  from  the  Ethers  of  Salicylic 
Aldehyde  and  from  Coumarin.”  3.  Dr,  H.  E.  Arm- 
strong, “ Notes  on  Napthalene  Derivative.”  4.  Mr.  G. 
S.  Johnson,  “ The  Synthetical  Production  of  Ammonia.” 
5.  Mr.  S.  Pickering,  “The  Sulphates  of  Aluminium.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Mr.  W.  Cave  Thomas,  “Light.” 

Royal  Historical,  11,  Chandos-street,  W.,  8p.m. 

Numismatic,  4,  St.  Martin’ s-place,  W.,  7 p.m.  Annual 
Meeting. 

Philosophical  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6g  p.m. 

Friday,  June  17th... Royal  United  Service  Institution,  Whitehall- 
yard,  3 p.m.  Captain  H.  Watken,  “ Range  and  Position 
Finders,  Past  and  Present.” 

Philological,  University  College,  W.C.,  8p.m.  Mr.  Herbert 
M.  Baynes,  “ The  Psychological  Method  in  its  Applica- 
tion to  Language.” 
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AU  communications  for  th^.  Society  should  be  addressed  to  the  Secretary 
J ohn~street,  Adelpldy  London,  W.  O, 


NOTICES. 


ANNUAL  GENERAL  MEETING. 

The  Council  hereby  give  notice  that  the  One- 
Hundred  and  Twenty-  seventh  Annual  General  Meet- 
ing, for  the  purpose  of  receiving  the  Council’s 
Eeport  and  the  Treasurer’s  statement  of  receipts, 
payments,  and  expenditure  during  the  past  year, 
and  also  for  the  election  of  officers  and  new 
Members,  will  be  held,  in  accordance  with  the 
Bye-laws,  on  Wednesday,  the  29th  of  June,  at  4 
o’clock  p.m. 

The  Council  think  it  well  to  call  the  special 
attention  of  Members  to  the  above  notice,  and  to 
express  their  hope  that  Members  may  find  it  con- 
venient to  attend,  and  receive  the  report  of  the 
Council  on  the  work  of  the  Session. 

(By  Order  of  the  Council) 

H.  Truemax  Wood, 

Secretary. 


ALBERT  MEDAL. 

The  Council  of  the  Society  of  Arts  have  awarded 
the  Albert  Medal  of  the  Society  of  the  present 
year  to  August  Wilhelm  Hofmann,  M.D.,  LL.D., 
F.R.S.,  Professor  of  Chemistry  in  the  University 
of  Berlin,  for  “ eminent  services  rendered  to  the 
industrial  arts  by  his  investigations  in  organic 
chemistry,  and  for  his  successful  labours  in  pro- 
moting the  cultivation  of  chemical  education  and 
research  in  England.” 


MEDALS. 

The  Council  have  awarded  the  Society’s  Silver 
Medals  to  the  following  readers  of  papers  during 
the  Session  1880-81 : — 

To  Professor  Alexander  Graham  Bell,  for  his  paper 
on  “The  Photophone.” 

To  E.  Price  Edwards,  for  his  paper  on  “ Signalling  by 
Means  of  Sound.” 

To  Alexander  Siemens,  for  lus  paper  on  “Tlie 
Electrical  Railway,  and  the  Transmission  of  Power 
by  Electricity.” 

To  the  Right  Hon.  Sir  Henry  Bartle  Edward  Frere, 
Bart.,  G.C.B.,  G.C.S.I.,  H.C.L.,  LL.P).,  for  his  paper 
on  “ The  Industrial  Products  of  South  Africa.” 


To  J.  Y.  Buchanan,  F.R.S.E.,  F.C.S.,  for  his  paper  on 
“ Deep  Sea  Investigation,  and  the  Apparatus  used 
in  it.” 

To  Professor  John  Perry,  for  his  paper  on  “The 
Future  Development  of  Electrical  Appliances.” 

To  Sir  Richard  Temple,  Bart.,  G.C.S.I.,  C.I.E.,D.C.L., 
for  his  paper  on  “Forest  Conservancy  in  India.” 

To  J.  M.  Maclean,  for  his  paper  on  “ The  Results  of 
British  Rule  in  India.” 

A vote  of  thanks  was  given  to  W.  H.  Preece 
(Member  of  Council),  for  his  paper  on  “Recent 
Advances  in  Electric  Lighting.” 


DOMESTIC  ECONOMY  CONGRESS. 

The  Domestic  Economy  Congress  in  connection 
with  the  Society  of  Arts  will  bo  held  during  Iho 
week  from  Monday,  20th  J une,  to  Saturday,  25th 
June.  On  Monday  evening  there  will  be  a Con- 
versazione and  Musical  Promenade  in  the  Royal 
Albert-hall  and  Conservatory  of  the  Royal  Horti- 
cultural Society  at  8 p.m.  The  meetings  for  the 
readings  of  papers  and  discussion  will  commence 
on  Tuesday,  and  will  be  held  in  the  Great  Room  of 
the  Society  on  Tuesday,  Friday,  and  Saturday, 
at  11  a.m.,  and  on  Wednesday  and  Friday  evening, 
at  7 p.m.  The  meetings  Wednesday  morning  and 
on  Thursday  will  be  held  at  the  Royal  Albert  Hall . 

Mrs.  Buckton’s  lecture  at  the  Royal  Albert  Hall 
will  be  repeated,  by  special  desire  of  H.R.H.  the 
Princess  Christian  of  Schleswig-Holstein,  on  Thurs- 
day, June  23,  at  4 p.m. 


ART  FURNITURE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Royal  Albert  Hall,  is  now  open 
daily.  A non-transferable  season  ticket  "will  be 
sent  to  any  member  of  the  Society  on  application 
to  the  Secretary. 


PROCEEDINGS  OF  THE  SOCIETY. 


EFFORTS  TO  IMPROVE  NATIVE 
HUSBANDRY  IN  SOUTH  INDIA. 

By  Wm.  Robertson. 

{Continued  from p.  620.) 

In  Madras,  the  Educational  Department  is  now 
beginning  to  give  attention  to  agricultural  instruc- 
tion, the  subject  being  now  taught  in  several  of 
the  rural  schools ; but  nothing  of  a comprehensive 
nature  can  be  done  in  this  way,  until  qualified 
agricultural  teachers  are  available.  And  men  can 
become  so  qualified  only  by  undergoing  training 
in  the  Madras  Agricultural  College,  'which,  at 
present,  is  the  only  institution  of  the  kind  in  the 
whole  of  India,  and  which,  I venture  to  believe,  is 
as  fully  deserving  of  State  support  as  any  other 
technical  institution  in  the  country. 
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I never  could  understand  tlie  nervous  fear  that 
appears  to  exist  in  some  quarters,  lest  students  of 
the  college  should  look  to  State  employment  as 
affording  a career  in  after  life.  The  State  employs,  in 
the  administrationof  its  vast  landed  estate,  thousands 
■of  officials  of  all  grades,  who  are  totally  without 
any  agricultural  education.  Many  of  these  officials 
are  employed  solely  in  valuing  the  land  for  rent, 
in  collecting  agricultural  statistics,  and  in  many 
other  ways  connected  with  agriculture.  Surely 
there  can  be  nothing  wrong  in  any  agricultural 
student  looking  forward  to  employment  in  any  of 
these  capacities,  provided  he  possesses,  in  addition 
to  his  agricultural  knowledge,  the  qualifications  all 
must  possess  who  seek  for  such  employment.  I 
should  have  thought  that,  for  the  performance  of 
agricultural  duties,  preferencewouldbegiventomen 
who  possess  a knowledge  of  agriculture;  but  so  far, 
graduates  of  the  Agricultural  College  have  encoun- 
tered nothing  but  difficulties  in  seeking  for  State 
employment  wb  ere  a kno  wledge  of  agriculture  seems 
essential.  From  what  I can  gather,  it  appears 
that  the  obstacles  are  put  in  their  way  chiefiy  by 
the  officials  of  the  inferior  classes,  who  do  not  like 
the  idea  of  better  educated  men  than  themselves 
getting  admission  into  their  ranks. 

The  Agricultural  College  has  been  organised  as 
the  central  institution  for  agricultural  training 
in  the  Presidency  of  Madras,  and  it  was  intended 
only  to  afford  higher  agricultural  education.  It 
was  proposed  that  elementary  instruction  in  agri- 
culture should  be  afforded  in  the  high  school  of 
each  district  with  which  the  branch  experimental 
stations  were  to  be  connected,  but,  as  yet,  none  of 
these  agricultural  classes  or  stations  have  been 
established.  The  college  suffers  from  the  absence 
of  these  classes,  which  were  intended  to  be  its 
main  feeders ; while  the  course  of  training  in  it 
has  been  prolonged,  from  the  necessity  of  the 
institution  undertaking  elementary  as  well  as  more 
advanced  instruction. 

Youths  of  the  ordinary  ryot  class,  the  sons  of 
small  occupiers,  will,  in  the  agricultural  classes,  at 
the  high  schools  and  middle-class  schools  in  the 
districts,  meet  with  such  facilities  for  gaining  a 
knowledge  of  the  principles  of  agriculture  as  appear 
suited  to  their  requiremets.  The  sons  of  ryots  of 
the  better  class,  and  of  small  zemindars,  with 
others  who  desire  a more  complete  agricultural 
education,  will,  it  is  proposed,  pass  from  the  local 
agricultural  instruction  classes  to  the  college  at 
Saidapet. 

I have  dwelt  at  considerable  length,  andinmuch 
detail,  on  the  subject  of  establishing  the  Agri- 
cultural College  at  Madras,  because  I am  anxious 
that  the  facts  should  be  thoroughly  known  and 
appreciated.  The  experiment  is  one  of  the  utmost 
importance  in  India,  and  it  should  receive  fair 
treatment.  Should  any  erroneous  conclusions  be 
formed  regarding  it,  agricultural  education,  so 
much  needed  in  that  country,  may  be  retarded 
for  years.  There  are  always  a number  of  persons 
ready  to  cry  out  failure  when  anything  new  is 
being  tried,  and  already  there  are  persons  glorying 
in  the  fact,  as  they  assume  it  to  be,  that  the  college 
has  not  been  a success,  as  if  it  was  yet  possible  to 
form  any  definite  conclusions  on  an  experiment  of 
such  a nature,  and  conducted  under  so  many  diffi- 
culties. These  persons  assert  that  the  bursaries 
drew  the  students,  and  that,  when  the  bursaries 


were  done  away  with,  the  attraction  ceased.  Such 
persons,  however,  altogether  (willingly  or  un- 
knowingly) misstate  the  facts.  The  bursaries  were, 
undoubtedly,  of  much  benefit  to  the  students  in 
enabling  them  to  meet  the  heavy  cost  of  not  im- 
frequently  long  journeys  to  and  fro  between  the 
college  and  their  homes  at  the  beginning  and  end 
of  each  session,  and,  indeed,  also  in  meeting  the 
personal  expenses  of  the  students  at  Saidapet.  But 
many  of  the  students  must  have  spent  a great  deal 
more  on  travelling  charges  and  text -books 
alone  than  the  entire  amount  they  received 
in  bursaries,  or  scholarships.  The  aid  thus 
originally  given  was  only  such  as  was  barely 
necessary.  It  could  in  no  sense  be  looked  upon  as 
an  attraction  sufficient  to  bring  students  hundreds 
of  miles  from  their  homes.  The  majority  of  them 
came  from  places  more  than  200  miles  from  the 
college,  several  from  remote  parts  of  the  Bombay 
Presidency,  to  undergo  hard  training  of  a pre- 
viously unknown  kind  for  three  years  at  the 
Agricultural  College,  more  especially  as  there  w’as 
no  prospect  held  out  as  there  is  in  the  technical 
institutions  of  the  Forest,  Educational,  Medical, 
and  Engineering  Departments  of  India,  of  State 
employment  for  successful  students. 

The  Famine  Commission  have  proposed  a very 
extensive  scheme  of  agricultural  instruction  for 
Indian  civilians  at  the  expense  of  the  State.  The 
cost  that  would  be  incurred,  for  affording  each 
such  civilian  a knowledge  of  the  principles  of  agri- 
culture, would  provide  bursaries  sufficient  for  the 
entire  requirements  of  the  Madras  Agricultural 
College,  and  secure  to  it  a regular  attendance  of 
at  least  100  qualified  students,  while  not  adding 
to  its  working  charges ; for,  I need  hardly  remark, 
that  a course  of  lectures  for  a class  of  seven  or  eight 
students  is  quite  as  costly  as  for  a class  of  thirty 
or  upwards.  The  benefit  that  would  result  to  India 
from  the  general  diffusion  of  agricultural  know- 
ledge amongst  the  rural  classes  cannot  be  over- 
valued. If,  as  the  Famine  Commission  report  asserts, 
great  benefit  vrould  result  to  India  if  the  European 
Land  Eevenue  officers  possessed  a knowledge  of 
the  principles  of  agriculture,  it  surely  is  equally 
true,  and,  to  a far  greater  extent,  that  a similar 
knowledge  amongst  the  thousands  of  native  officials 
scattered  over  the  country,  in  close  daily  intimacy 
with  the  agricultural  classes,  would  be  productive 
of  far  more  good  in  the  promotion  of  agricultural 
improvement. 

Ordinary  education,  which  is  gradually  spread- 
ing its  beneficial  infiuences  over  the  country,  will, 
in  time,  create  inquiry,  even  in  the  mind  of  the 
ryot,  and  efforts  to  improve  the  present  state  of 
matters  will,  no  doubt,  be  made ; but  the  general 
reform  so  urgently  needed  in  the  husbandry  of  the 
country,  woffid  not,  in  this  way,  be  secured  in  the 
next  100  years,  and  the  demand  for  reform  is  of; 
far  too  urgent  a nature  to  wait  for  even  a single' 
year’s  delay.  Seeing  that  the  State  in  South  Inffia,. 
though  administered  by  Englishmen,  grudgingly- 
spends  the  one-ninth  per  cent,  of  its  rent-roll,, 
for  promoting  agricultural  improvement  through-- 
out  the  Presidency,  there  is  nothing  surprising  in. 
the  fact  that  native  landowners  should  be  so. 
apathetic  regarding  the  condition  of  their  proper- 
ties, and  the  well-being  of  their  tenantry.  Before  • 
any  decided  comprehensive  improvement  can  be 
naade  in  native  husbandry,  agricujtural  education 
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must  be  placed  within  the  reach  of  every  class  of 
agriculturist.  The  fact  that  the  land  pays  four- 
fifths  of  the  gross  revenue  of  the  Presidency,  and 
that  two-thirds  of  the  population  are  employed  in 
the  cultivation  of  the  land,  should  never  be  lost 
sight  of  in  considering  questions  relating  to  the 
improvement  of  Madras  agriculture. 

I have  already  referred  to  the  establishment  of 
the  Central  Experimental  Farm  at  Saidapet.  The 
following  extract  from  a report  submitted  by  me 
to  Government,  shows  the  nature  of  the  work  in 
which  the  farm  is  engaged : — 

“ The  farm  being  the  only  one  of  the  kind  in  South 
India,  it  has,  necessarily,  been  obliged  to  undertake 
much  work  in  experimental  agricultm’e,  of  a kind  not 
usually  imdertaken  by  experimental  farms  in  other 
countries.  From  the  almost  entire  absence  of  any  writ- 
ings on  the  agriculture  of  the  country,  the  ignorance  of 
the  people  generally  who  are  engaged  in  agricultural 
pursuits,  and  the  imperfect  character  of  the  records  of 
the  results  of  previous  efforts  in  improving  native  agri- 
culture, there  was  no  choice  but  to  institute  on  the  farm 
experiments  of  a very  elementary  character.  It  will 
readily  be  understood  that  experience  gained  in  this  way 
acciunulates  hut  very  slowly,  as  each  resMt  needs  to  be 
confirmed  under  different  conditions  and  circumstances 
before  any  decided  conclusions  are  possible.  The  insti- 
tution has  had  to  do  the  work  of  an  acclimatisation  and 
agricultural  society.  It  has  been  engaged  in  introduc- 
ing and  modifying  machines,  implements,  and  tools  of 
other  Goimtries  adapted  to  the  requirements  of  Madras 
agriculture.  Attention  has  been  given  to  subsoil  di’ainage, 
improved  methods  of  tillage,  the  restoration  of  exhausted 
soils,  the  utilisation  of  irrigation  water,  the  fertilisation 
of  arable  soils  by  the  use  of  lime,  saltpetre,  oil -cake, 
oudrette,  and  other  manures  available  in  South  India, 
ut  hitherto  unused  by  the  ryot ; the  introduction  of  the 
new  crops  suited  to  the  climate  of  India,  and  adapted  for 
cultivation  under  an  improving  agricultural  practice,  such 
as  maize.  Sorghum  saccharatwn,  Carolina  paddy,  Guinea 
grass,  and  other  grasses ; N e w Orleans  and  other  improved 
varieties  of  cotton ; tobacco  of  all  kinds ; the  production  of 
live  fences  in  view  to  affording  protection,  shelter,  and 
fuel;  the  introduction  of  water^lifts,  barn-machines, 
ploughs,  cultivators,  reaping  knives,  (fee.,  of  improve! 
construction,  suited  after  undergoing  modification  foruse 
in  South  India  ; the  improvement  of  native  live  stock  by 
careful  breeding  and  feeding,  and  by  importing  and 
acclimatising  animals  of  good  breeds  for  interbreeding 
with  native  stock.” 

The  following  analyses,  made  shortly  after  the 
farm  was  established,  will  give  some  idea  of  the 
poverty  of  its  soils  at  the  time  ; the  soils  analysed 
were  some  of  the  best  on  the  farm : — 
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i 85-900 
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Total 
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The  farm,  being  without  natural  pasturage  of 
any  value,  it  became  necessary,  soon  after  it  was 
opened,  to  undertake  experiments  in  producing 
fodder  for  the  valuable  stock  it  possessed.  Attention 
was  first  given  to  the  crops  which,  in  Europe, 
furnish  green  fodder  ; but  it  was  soon  ascertained 
that,  with  the  exception  of  Lucerne,  they  were 
ill-adapted  for  culture  in  the  hot  plains  of  South 
India.  Most  of  the  plants  grew  fairly  well  in  the 
cold  season,  but  died  off  immediately  the  hot 
weather  set  in.  Amongst  these  crops  were  Lolium. 
perenne,  Lolium  Jtalicum,  Trifolium  incarnatum, 
Lucerne,  vetches,  millet,  and  a great  variety  of 
pasture  grasses.  Seeds  of  grasses  and  fodder  crops 
were  also  obtained  from  the  United  States,  Mexico, 
New  South  Wales,  Queensland,  China,  Egypt, 
Italy,  (fee.  The  prairie  grass  and  buffalo  grass 
of  the  United  States,  were  quite  unable  to  stand 
the  great  heat  of  Madras.  Several  varieties  of 
native  grasses  from  Queensland  have  thriven  as 
well  as  could  be  desired,  but  they  are  far  inferior 
to  European  grasses. 

Guinea  grass  {Panicum  jumentorum)  has  been 
thoroughly  established,  anci  now  affords  the  chief 
pasturage  at  the  farm.  The  cultivation  of  Guinea 
grass  has  been  wisely  extended.  The  grass  is 
much  coarser  than  any  European  pasture  grass. 
All  kinds  of  stock  eat  it  freely,  and  thrive  on 
it.  When  it  was  first  introduced  at  the  farm, 
it  was  grown  as  an  irrigated  crop.  But  it 
was  thought,  that  if  the  habits  of  the  plant  could 
be  altered,  it  might  become  adapted  for  cultiva- 
tion on  unirrigated  land.  Accordingly,  ^ several 
experiments  were  commenced  with  this  view,  the 
results  of  which  have  proved  highly  satisfactory. 
At  the  farm,  at  the  present  time,  there  are  con- 
siderable areas  of  this  crop,  which,  for  at  least 
three  or  four  years,  have  depended  entirely  on  the 
rainfall.  This  result  has  been  obtained  chiefly  by 
inducing  the  plant  to  send  its  root  deeper  into  the 
soil,  and  by  gradually  accustoming  it  to  smaller 
and  smaller  applications  of  irrigation,  water 
applied  at  gradually  lengthening  intervals,  until 
finally  discontinued.  Sorghum  saccharatum  mid 
Sorghum  Caffrorum,  imported  from  China, 
United  States,  and  Australia  have,  through  the 
farm,  become  thoroughly  naturalised  in  Madras. 
When  these  valuable  crops  are  more  generally 
cultivated,  there  is  every  probability  that  the 
manufacture  of  Sorghum  sugar  will  be  largely 
engaged  in.  The  experiments  made  at  the  farm 
show  that  both  plants  contain  a large  amount  of 
sugar,  that  the  saccharine  juice  is  very  easily 
extracted,  and  that  the  waste,  after  crushing, 
affords  a very  valuable  cattle  food.  The  Agricul- 
tural Department  of  Madras  is  using  its  best 
endeavours  to  extend  the  cultivation  of  these  crops, 
chiefly  in  view  to  the  provision  of  fodder  for  use 
in  the  hot  dry  season,  when  the  natural  pasturage 
is  all  burnt  up.  Crops  of  from  15,000  lbs.  to 
20,000  lbs.  per  acre  of  most  excellent  fodder  have 
been  raised  on  the  poor  soils  of  the  farm,  %vithout 
the  aid  of  irrigation,  during  growing  periods 
varying  in  length  from  eighty  to  one  hundred  and 

five  days.  , 

But  by  far  the  best  results  in  growmg  fodder 
were  obtained  with  the  previously  despised  m- 
digenous  cereal  crops  of  the  countiy.  Amongst 
these  I may  mention  Sorghum  vulgar e,  Pemcil- 
laria  spimta,  Panir-um  Miliaceim,  Panicum  miliar e 
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Panicum  Italicum,  Eleusine  coracana,  and  of  the 
leguminous  order,  Dolichos  uniflorus.  Several  of 
these  crops,  under  very  ordinary  tillage,  and  with- 
out irrigation,  have  yielded  crops  of  fodder  of  over 
20,000  lbs.  per  acre,  in  periods  of  from  seventy  to 
one  hundred  days.  With  occasional  irrigation 
Sorghum  vulgare  has,  within  twelve  months,  in 
several  cuttings,  yielded  crops  of  fodder  weighing 
upwards  of  50,000  lbs.  per  acre,  and  in  one  experi- 
ment as  much  as  80,000  lbs.  per  acre  was  obtained, 
the  plants  standing  generally  over  the  ground 
about  twelve  feet  high.  The  cost  of  producing 
fodder  from  these  native  plants  is  seldom  higher 
than  five  shillings  per  ton,  a price  very  considerably 
below  its  feeding  value.  The  fodder  is  usually  rich 
in  saccharine  matters,  and  very  succulent  and 
digestible. 

Many  experiments  have  been  made  with  native 
grasses  ; the  majority  of  them  have  been  found  to 
be  very  coarse,  and  almost  worthless,  excepting 
when  very  young.  There  is  one  grass,  however, 
Cynodon  dactylon,  which  gave  very  good  results 
under  high  manuring  and  occasional  irrigation. 
Further  experiments  are  being  made  with  native 
grasses,  and  with  the  grasses  of  other  countries 
likely  to  thrive  in  South  India.  The  discovery  and 
extended  cultivation  of  some  really  good  grasses  in 
South  India  would  prove  of  immense  advantage  to 
the  country. 

Maize,  introduced  from  America,  Egypt,  and 
North  Australia,  has  thriven  at  the  farm,  and  a 
large  amount  of  seed  has  been  distributed  over 
South  India. 

Wheat  of  Northern  India  has  been  tried,  but  its 
cultivation  has  not  yet  proved  a success,  chiefly 
due  to  the  great  heat  encountered  at  Madras.  In 
some  portions  of  the  Presidency,  at  elevations  of 
from  2,000  feet  and  upwards,  wheat  of  fair  quality 
may  be  produced,  but,  generally,  the  variety 
grown  is  inferior  spelt  variety. 

Of  fibre  crops,  many  varieties  have  been  intro- 
duced and  cultivated  at  the  farm.  Of  these,  I may 
mention  Cannabis  sativa,  Corchorus  capsidaris, 
Crotalaria  juncea,  Linum  usitatissimum,  Bcehmeria 
nivea,  and  cotton  of  various  kinds. 

When  the  farm  was  instituted,  it  was  believed 
generally  that  cotton  could  not  be  grown  success- 
fully on  such  light  soils  as  those  constituting  the 
farm.  However,  it  has  been  shown  most  con- 
clusively there,  that  abundant  crops  of  very  fair 
cotton  can  be  produced  at  a profit;  while,  over 
the  Presidency  generally,  on  soils  far  superior  to 
those  of  the  farm,  the  yield  of  clean  lint  is  only,  on 
the  average,  about  60  lbs.  per  acre ; the  average 
outcome  i^er  acre  on  the  farm  is  fully  three  times 
this  weight,  while  the  price  obtained  is  as  high  as 
for  any  cotton  produced  in  South  India.  The 
farm  has  grown  extensively  Egyptian,  New 
Orleans,  Upland,  Lea  island,  Yea  valley,  and  other 
varieties,  the  seed  of  which  has  been  distributed  to 
native  cultivators,  and  others.  Many  other  kinds 
of  crops  have  been  experimented  with ; crops 
obtained  from  tropical  countries  abroad ; crops 
introduced  from  the  other  provinces  of  India ; and 
crops  of  South  India  not  generally  cultivated,  or 
badly  cultivated,  apparently  deserving  of  atten- 
tion. But  I cannot  occupy  your  time  in  referring 
more  fully  to  these  crops.  Those  who  are 
interested  in  the  matter,  and  who  wish  for  further 
information,  will  find  full  details  in  the  annual 


reports  of  the  Madras  Agricultural  Department, 
and  in  the  “ Saidapet  Farm  Manual,”  the  latter  a 
compilation  from  these  reports. 

During  the  last  ten  years,  many  field  experi- 
ments have  been  conducted  at  the  farm  with 
manures  available  in  South  India,  but  which,  until 
recently,  were  almost  unused  in  native  husbandry. 
The  results  obtained  with  these  manures  have  been 
widely  published  in  the  reports  of  the  department, 
and  by  other  means.  The  experiments  have  shown 
that  there  is  a great  amount  of  valuable  manure 
now  wasted  which  the  ryot  could,  with  great 
advantage,  apply  to  his  starved  soil. 

Seeing  that  South  Indian  agriculture  is  so 
dependent  on  irrigation  water,  the  proper  utilisa- 
tion of  this  water  has  occupied  a good  deal  of 
attention  on  the  farm.  It  has  been  shown  there 
that  good  crops  of  paddy  can  be  produced,  even 
on  sandy  soils,  with  an  expenditure  of  water 
less  than  one-half  the  quantity  generally  used  in 
native  husbandry ; results  obtained  chiefly  by 
deeper  tillage  and  the  use  of  organic  manures. 
Experiments  extended  to  unirrigated  land  have 
shown  that,  with  deep  tillage  and  the  moderate 
use  of  vegetable  manures,  these  soils  are  enabled 
to  take  up  large  quantities  of  moisture  from  the 
air  during  night,  and  to  retain  and  shore  it ; thus 
practically  securing  irrigation  from  the  air.  In 
this  direction,  a great  deal  could  be  done  in 
developing  the  drought  resisting  powers  of  a 
large  area  of  land  in  South  India — a result  the 
importance  of  which  I need  not  occupy  time  in 
pointing  out. 

The  heavy  expense  incurred  by  the  ryot  with 
his  primitive  arrangement  for  raising  water  from 
wells,  early  attracted  the  attention  of  the  manag- 
ing authorities  of  the  farm,  and  many  experi- 
ments were  instituted  with  pumps  and  water-lifts 
of  different  kinds,  driven  by  steam-power,  wind- 
power,  by  cattle,  and  by  manual  labour.  Several 
of  the  water-lifts,  of  the  patterns  most  highly 
approved,  have,  for  a long  time,  been  regularly 
worked  on  the  farm,  thus  affording  native  culti- 
vators interested  in  the  matter  every  opportunity 
of  judging  for  themselves  the  working  capabilities 
of  these  machines.  One  of  these  water-lifts, 
which  can  be  made  up  by  almost  any  village 
carpenter,  raises  the  water  at  less  than  half  the 
cost  at  which  it  is  raised  by  the  primitive  arrange- 
ment generally  used  in  South  India.  This  im- 
proved water-lift  has  been  constructed  in  many 
places  from  drawings,  or  models,  supplied  from 
the  farm. 

In  my  first  paper  (7th  Maj^  1880)  I referred 
very  fully  to  the  advantages  the  European  pattern 
plough  possessed  over  the  ploughs  employed  by 
native  cultivators.  The  Saidapet  farm  has  now,  for 
12  years,  been  worked  entirely  by  ploughs  of  the 
modern  make.  They  are  each  drawn  by  a moderate 
sized  pair  of  cattle,  and  driven  by  a single  native 
ploughman.  Ploughs  have  been  imported  from 
England,  Sweden,  and  the  United  States.  The  light 
pony  ploughs,  made  by  Messrs.  Howard  and  Co., 
of  Bedford,  and  Messrs.  Eansomes,  Sims  and  Head, 
of  Ipswich,  have  proved  great  successes.  Some 
of  the  ploughs  now  working  on  the  Saidapet  farm, 
and  that  have  been  regularly  worked  there  for  the 
past  12  years,  are  still  in  a thorough  working 
order ; of  course,  they  have  been  kept  in  thorough 
repair. 
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The  results  of  the  experiments  made  at  Saidapet 
have  shown  conclusively  that  it  is  a great  mistake 
to  recommend  ryots  to  buy  low-priced  ploughs 
simply  because  they  are  low-priced.  It  is  a far 
greater  economy  to  pay  £2  or  £3  for  a really  well- 
made  iron  plough,  than  to  pay  10s.  or  los.  for  a 
rudely-constructed  plough,  made  of  wood  with 
iron  working-parts,  which  is  constantly  needing 
repairs—  often  when  work  is  pressing — and  seldom 
lasts  longer  than  two  or  three  years.  There  are 
certainly  many  ryots  who  do  not  possess  the  means 
wherewith  to  buy  a plough  of  the  kind  I recom- 
mend, but  there  are  tens  of  thousands  who  do.  It 
would  be  as  ridiculous  to  state  that  steam  ploughs 
cannot  be  used  in  England,  because  each  farmer 
has  not  the  means  to  supply  himself  with  such  an 
apparatus,  as  to  state  that  in  India  good  ploughs 
of  the  modern  shape  cannot  be  introduced,  because 
the  ryots  are  too  poor  to  buy  these  ploughs. 

The  improvement  of  live  stock  has  occupied  much 
attention.  There  are  no  facilities  at  Saidapet  for 
maintaining  a large  breeding  herd  of  cattle,  but  a 
number  of  bulls  are  kept  there  for  improving  the 
stock  of  the  neighbourhood.  A breed  of  cattle, 
imported  from  Aden,  has  been  introduced  with 
success.  The  breed  is  noted  as  a dairy  breed.  It 
is  hoped  that,  by  the  use  of  bulls  of  this  breed,  fhe 
milk  producing  capabilities  of  the  cows  of  the  in- 
digenous breeds  may  be  considerably  improved. 
When  I mention  that  the  average  yield  of  milk  of 
an  ordinary  native  cow  is  less  than  two  quarts  per 
day,  you  will  understand  what  room  there  is 
for  improvement,  an  improvement  which  would 
be  a benefit  to  the  people  generally,  for  nearly 
all  w'ould  be  consumers  of  milk,  if  they  could 
obtain  it  at  a moderate  price.  Experiments  made 
on  the  farm  show  that  an  average  cow  of  Aden 
breed  will  yield  daily  at  least  six  quarts  of  good 
milk.  Experiments  have  also  been  made  in  deter- 
mining the  milking  capabilities,  under  good 
management,  of  different  native  breeds,  and  of 
crosses  with  European  breeds.  The  housing  and 
general  management  of  horned  stock  have  also 
received  attention.  How  necessary  this  is,  you 
will  understand  when  I tell  you  that  the  cold 
rains  which  accompanied  the  cyclone  that  broke 
over  the  neighbourhood  of  Saidapet  in  1877, 

I destroyed,  in  the  Revenue  Division  in  which  it  is 
situated,  11,687  cattle,  and  7,218  sheep,  in  alive 
I stock  numbering  30,000  head  of  cattle,  and  16,000 
sheep.  On  the  farm,  which  was  exposed  to  the 
full  force  of  the  cyclone,  the  loss  was  only  three 
sheep.  Shelter  in  India  is  almost  as  necessary  for 
live  stock  as  it  is  in  England. 

I should  have  liked  to  have  described  to  you 
more  fully  the  actual  work  of  the  Madras  Agri- 
cultural Department,  but  I have  already  trespassed 
so  far  on  your  time  and  attention  I must  forbear. 
The  reports  before  alluded  to  describe  fully  this 
work  and  such  indications  of  progress  in  agri- 
cultural reform  as  have  been  ascertained.  Looking 
back  over  a period  of  twelve  years  engaged  in  this 
uphill  enterprise,  though  I cannot  point  out  any 
great  or  bright  examples  of  progress,  I feel  satisfied 
that  much  good  has  been  done,  chiefly  in  collecting 
facts  and  spreading  information  which,  when  the 
time  comes  for  energetic  work  in  agricultural 
reform,  will  bear  fruit.  Already,  as  I have  pointed 
r.ut,  agricultural  education,  which  would  have 
been  an  impossible  undertaking  only  a few  years  ! 


ago,  is  now  beginning  its  beneficial  influences  in 
the  country;  influences  which,  I firmly  believe, 
will  do  for  Indian  agriculture  what  could  be 
attained  by  no  other  means. 


MISCELLANEOUS. 


EAURE’S  SECONDARY  BATTERY. 

Since  the  publication  of  Sir  William  Thomson’s  letter 
to  the  Editor  of  the  Times,  on  the  electric  storage  of 
energy  (printed  in  the  Journal  of  Juno  10,  p.  022), 
Professor  Osborne  Reynolds,  F.R.S.,  of  Owens  College, 
Manchester,  has  written  the  following  letter  to  the 
Times  : — 

“ Although  agreeing  with  every  word  of  Sir  WiUiam 
Thomson’s  letter  in  the  Times  of  to-day,  and  entirely 
sympathising  with  his  enthusiasm  as  regards  the  mai^-el- 
lous  box  of  electricity,  still  I feel  that  it  would  have 
been  desirable  if,  in  pointing  out  the  importance  of 
this  new  discovery,  Sir  William  Thomson  had  guarded 
against  a very  probable  misconstruction  of  the  purport 
of  his  letter. 

“ The  means  of  storing  and  re-storing  mechanical 
energy  form  the  aspiration,  not  only  of  Sir  William, 
but  of  every  educated  mechanic.  it  is,  however,  a 
question  of  degree — of  the  amount  of  energy  stored  as 
compared  with  the  weight  of  the  reservoir,  the  standard 
of  comparison  being  coal  and  com.  Looked  at  in  this 
way,  one  cannot  but  ask  whether,  if  this  form  of 
storage  is  to  be  the  realisation  of  our  aspirations,  it  is 
not  completely  disappointing.  Large  numbers  are  apt 
to  create  a wrong  impression,  until  we  inquire  what  is 
the  unit.  Eleven  million  foot  pounds  of  energy  is  what 
is  stored  in  1 lb.  of  ordinary  coal.  So  that  in  this  box, 
weighing  75  lb.,  there  was  just  as  much  energy  as  in 

oz.  of  coal,  which  might  have  been  brought  from 
Paris  or  anywhere  else  in  a waistcoat  pocket,  or  have 
been  sent  by  letter. 

“When  we  come  to  the  question  of  the  actual  con- 
veyance of  energy  for  mechanical  purposes,  this  view  is 
of  fundamental  importance.  The  weight  of  the  same 
amount  of  energy  in  the  new  form  is  800  times  greater 
than  the  equivalent  amount  of  coal ; and  as  a matter  of 
economy,  supposing  that  energy  in  this  form  might  be 
had  at  a certain  spot,  and  no  capital  were  required  for 
its  conversion  or  storage,  and  that  the  energy  were 
directly  applicable,  it  could  not  be  carried  ten  miles — 
that  is  to  say,  such  energy  cannot  be  economically  use- 
ful ten  miles  from  its  source,  although  coal  had  to  bo 
carried  100  miles  to  the  spot.  This  limit,  in  truth, 
falls  far  short  of  what  has  been  already  obtained  by 
other  means.  By  wire  ropes,  and  by  compressed  air  or 
steam,  energy  may  be  economically  transmitted  from  10 
to  20  miles.  So  that  if  this  is  the  utmost  of  what  is  to 
be  done  by  means  of  the  storage  of  electricity,  this  dis- 
covery adds  another  door  to  those  which  are^  hopelessly 
closed  against  the  possibility  of  finding  in  Niagara  or 
other  water  power  a substitute  for  our  coal,  even  when 
the  object  is  motive  power,  and  much  more  for  that  pur- 
pose for  which  five-sixths  of  our  coal  is  used — the  pro- 
duction of  heat. 

“ It  is  very  important  that  the  people  of  this  country 
should  not  shut  their  eyes  to  the  fact  that,  so  far  from 
there  being  a greater  prospect  of  the  solution  of  the 
problem  than  when,  about  20  years  ago,  Professor 
Jevons  raised  the  alarm,  the  prospect  is  now  much 
smaller.  In  the  meantime,  the  capabilities  of  steel  ropes, 
fluids  in  pipes,  and  electricity  along  conductors  have 
been  not  only  investigated,  but  practically  tested  and 
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found  altogether  wanting.  And  now  it  would  seem  that 
the  storage  of  electrioity  must  be  added  to  the  list.” 

Another  letter  on  the  same  subject,  from  Professor 
W.  E.  Ayrton,  E.E..S.,  appeared  in  the  Times  on  the 
next  day,  which  is  as  follows  : — 

“Professor  Osborne  Peynolds’s  letter  in  your  issue 
of  Saturday,  the  11th  inst.,  shows  that  the  first  idea 
that  has  occurred  to  him  on  reading  Sir  William 
Thomson’s  letter  on  Eaure’s  ‘ electric  store  ’ is, 
probably,  what  must  haye  suggested  itself  to  many 
engineers,  viz. , that  so  far  from  a million  foot  pounds 
being  a surprisingly  large  amount  of  energy  to  be 
stored  up  in  a mass  of  751b.,  it  is  really  extremely 
small ; and,  indeed,  while  crossing  over  from  Paris  at 
the  commencement  of  last  week,  I could  not  help 
thinking  that  the  passengers  were  briuging  to  England, 
literally  in  the  smuts  and  blacks  on  their  coats,  far  more 
energy  than  had  ever  been  imported  into  this  country 
stored  up  in  Eaure’s  secondary  batteries.  But  although 
it  is  perfectly  true,  as  Professor  Reynolds  says,  that  1|  oz. 
of  coal  contains  about  one  million  foot  pounds  of  work 
stored  up  in  it,  this  is  by  no  means  all  that  has  to  be 
taken  into  account  in  considering  this  question;  for 
where  is  the  engine  for  extracting  this  million  foot 
pounds  of  work  out  of  the  oz.  of  coal  ? Indeed,  as 
Professor  Reynolds  would  himself  tell  us,  we  cannot 
get  much  more  than  one -tenth  of  this  amount  of  work 
out  of  the  1^  oz.  of  coal,  even  in  our  largest  steam- 
engines,  which  burn  many  pounds  of  coal  per  minute, 
and  in  which  much  heat  has  been  wasted  in  getting  up 
steam.  And  if  we  come  to  the  burning  of  one  single 
l^oz.  of  coal,  I know  of  no  engine  that  can  obtain  from 
this  even  one  thousand  foot  pounds  of  work,  or  one- 
thousandth  of  the  energy  contained  in  the  coal,  if  no 
other  coal  be  used  in  getting  up  steam  or  in  previously 
heating  the  engine. 

‘ ‘ But  if  a secondary  battery  be  allowed  to  drive  a 
magneto-electro-motor  or  a dynamo -electric  machine 
with  separate  exciter,  only  even  for  the  short  time 
necessary  to  develop,  say,  30  foot  pounds  of  mechanical 
work,  I anticipate  this  can  be  done  without  using  up  in 
the  whole  process  more  than  about  35  foot  pounds  of  the 
electric  energy  stored  up  in  the  reservoir,  since  the 
experiments  of  Professor  Perry  and  myself  have  shown 
that,  when  the  motor  is  running  at  high  speeds  with  a 
light  load,  as  much  as  93  per  cent,  of  the  electric  energy 
put  into  a magneto -electro-motor  is  given  out  again  as 
mechanical  work  measured  by  an  absorption  dynamo- 
meter. 

“It  may  be  answered,  however,  that  if  a small  bit 
of  coal,  although  containing  a vast  store  of  energy,  is 
not  of  much  practical  use  in  producing  work,  in  conse- 
quence of  the  absence,  up  to  the  present  time,  of  a 
proper  converter  of  the  coal’s  energy  into  mechanical 
work,  at  any  rate  a small  galvanic  battery  (a  little 
Daniell’s  cell,  for  example)  is  not  only  avast  storehouse 
of  power,  but  contains  a store  which  we  have  the  means 
of  converting,  without  appreciable  loss,  into  electric 
light  or  mechanical  work.  How,  then,  is  a Eaure’s  box 
a better  store  of  electric  energy  than  a little  Daniell’s 
cell  ? This  question  has  precisely  the  same  answer  as, 
“ Why  is  a pinch  of  dry  gunpowder  better  than  a pinch 
of  wet?”  Not  because  the  dry  gunpowder  has  more 
energy  in  it  than  wet,  but  because  the  energy  stored  up 
in  the  dry  gunpowder  can  be  aU,  if  we  wish,  used  up 
quickly,  and  an  explosion  produced,  whereas  that  in  the 
wet  can  only  be  utilised  bit  by  bit.  So  seven  Eaure’s 
boxes  will  produce  an  illumination  of  100  candles  in 
Swan  lamps  for  six  hours,  while  seven  Daniell’s 
cells,  or,  indeed,  twice  that  number,  although 
possessing  a store  of  power  millions  of  times  as  great 
as  that  in  the  Eaui'e’s  boxes,  wiU  not  illuminate  a 
single  Swan  light. 

‘ ‘ But  while  fully  recognising  the  great  advance  made 
in  the  subject  by  Plante,  and  the  recent  improvements 
introduced  by  Eaure,  I do  not  wish  to  give  the  im- 


pression that  the  problem  is  by  any  means  completely 
solved,  since,  if  the  attempt  that  Mr.  Perry  and  myself, 
no  doubt  like  many  other  electricians,  are  making  to 
convert  at  a low  temperature  the  energy  in  coal  into 
electric  energy  meets  with  even  a fairly  satisfactory 
solution,  then  a fragment  of  coal,  or,  it  may  be,  a putf 
of  gas  rich  in  carbon  or  carbonic  oxide,  will  be  a 
practical  store  of  energy  of  incomparably  greater  value 
than  any  secondary  battery.” 

Sir  William  Thomson,  writing  on  the  9th  inst., 
points  out  that  the  credit  of  first  alluding  to  Niagara 
as  the  natural  and  proper  chief  motor  for  the  whole  of 
the  North  American  Continent,  is  due  to  Dr.  C.  W. 
Siemens,  E.R.S.,  and  adds,  “that,  under  practically 
realisable  conditions  of  intensity,  a copper  wire  of  half 
an  inch  diameter  would  suflice  to  take  26,250  - horso 
power  from  water  wheels  driven  by  the  Eall,  and 
(losing  only  20  per  cent,  on  the  way)  to  yield  21,000- 
horse  power  at  a distance  of  300  British  statute  miles  ; 
the  prime  cost  of  the  copper  amounting  to  .£60,000,  or 
less  than  £3  per  horse  power  actually  yielded  at  tho 
distant  station.” 

In  a letter  of  the  11th  inst,.  Sir  William  Thomson 
writes  further 

‘ ‘ It  will  be  seen  that  I thoroughly  sympathise  with 
Professor  Osborne  Reynolds  in  his  aspirations  for  tho 
utilisation  of  Niagara  as  a motor,  but  that  neither  Mr, 
Siemens  nor  I agree  with  him  in  the  conclusion  which 
he  asserts  in  his  letter  to  you,  published  in  the  Times 
of  to-day,  that  electricity  has  been  tried  and  found 
wanting  as  a means  for  attaining  such  objects.  The 
transmission  of  power,  however,  was  not  the  subject  of 
my  letter,  to  you  published  in  the  Times  of  the  9th  inst. , 
and  Professor  Reynolds’s  disappointment  with  M.  Eaure’s 
practical  realisation  of  electric  storage,  because  it  does 
not  provide  a method  of  porterage  superior  to  conduction 
through  a wire,  is  like  being  disappointed  with  an 
invention  of  improvements  in  water-cans  and  water 
reservoirs,  because  the  best  that  can  be  done  in  the  way 
of  movable  water-cans  and  fixed  water  reservoirs  will 
never  let  the  water -carrier  supersede  water-pipes,  where- 
ever  water-pipes  can  be  laid. 

“The  l^oz.  of  coal  cited  by  Professor  Osborne 
Reynolds  as  containing  a million  of  foot  pounds  stored 
in  it,  is  no  analogy  to  the  Eaure  accumulator  containing 
the  same  amount  of  energy.  The  accumulator  can  bo 
re-charged  with  energy  when  it  is  exhausted,  and  the 
fresh  store  drawn  upon  when  needed,  without  losing 
more  than  10  or  15  per  cent,  with  arrangements  suited 
for  practical  purposes.  If  coal  could  be  unbumed — 
that  is  to  say,  if  carbon  could  be  extracted  from  carbonic 
acid  by  any  economic  process  of  chemical  or  electric 
action,  as  it  is  in  nature  by  the  growth  of  plants  drawing 
on  sunlight  for  the  requisite  energy — the  result  would  be 
analogous  to  what  is  done  in  Eaure’s  accumulator.” 

[In  Sir  William  Thomson’s  letter,  p.  622,  col.  2,  1.  29, 
“its  own  ” should  read  “ my  own.”] 


THE  CULTIVATION  OE  WHEAT-STRAW,  AND 
THE  MANUEACTURE  OE  STRAW  GOODS  IN 
TUSCANY. 

Eor  centuries  the  manufacture  of  straw  hats  has  been 
a special  art  in  Tuscany,  and  Signa,  one  of  the  most 
iudustrious  of  Tuscan  towns,  was  for  a long  time  the 
centre  of  the  trade,  which,  however,  was  of  little  im- 
portance andlimited  until  the  seventeenth  century,  when 
it  commenced  to  attract  considerable  attention,  and 
large  quantities  were  manufactured  both  for  home  use 
and  for  exportation.  There  are  three  varieties  of  wheat 
of  the  golden  plant  (pianta  deUa  fila  d’oro),  as 
straw  is  called  in  Tuscany,  the  first  is  called  “ Ponte - 
deras  semone,”  which  produces  the  best  straw  for  hats  ; 
the  second,  “ Marzuolo,”  which  is  of  a rather  common 
quality;  and  the  “ Santa  Eioro,”  which  is  only  used  for 
pedals  and  braids.  The  Pontederas  semone  is  sown  in 
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arid  soil,  while  the  other  two  varieties  require  a more 
fertile  soil.  Seed  is  sown  in  November  and  December, 
according  to  the  season,  the  object  being  to  have  the 
grain  well  up  before  the  heavy  frosts  come,  in  the  pro- 
portion of  eleven  hectolitres  to  each  hectare,  that  is, 
about  12|  bushels  to  the  acre.  It  is  sown  as 
thickly  as  possible,  in  order  that  the  growth  of  the 
plant  may  be  so  impoverished  as  to  produce  a 
thin  stalk,  at  the  same  time  having  towards  the 
end  from  the  last  knot  the  lightest  and  longest 
straw.  Side  hills,  with  a gravelly  soil,  and  high 
meadow  lands  that  have  had  a surface  ploughing 
and  rough  harrowing,  are  specially  adapted  to  the 
straw  cultiu’e,  low  swampy  gronnds  being  generally 
avoided,  as  dampness  when  the  stalk  is  well  grown 
renders  the  straw  discoloured  and  coarse.  The  ground 
is  ploughed  and  dug  up  in  June,  and  left  in  this 
condition  until  November,  when  the  soil  is  again 
turned  up,  and  then  it  is  ready  for  sowing.  If  the  soil  is 
very  poor  and  thin,  a very  light  surface  of  manuring 
is  occasionally  used,  but  this  is  not  frequently  resorted 
to,  as  it  is  apt  to  render  the  stalk  thin  and  brittle.  The 
wheat  blooms  at  the  end  of  May  or  beginning  of  Juno  ; 
it  is  generally  pulled  out  by  hand  by  the  roots  when 
the  grain  is  lialf  developed.  For  uprooting  the  straw, 
fine  continued  sunny  weather  is  selected,  as  the  rain 
i has  a very  injurious  effect  upon  it,  often  turning  it 
black.  When  uprooted,  the  branches  are  tied  together 
in  sheaves,  each  sheaf,  or  “menata,”  is  spread  out  in 
the  shape  of  a fan  to  dry  in  the  sun,  from  three 
to  five  days  after  which  it  is  stowed  away  in  barns, 
The  harvest  being  over,  and  the  fields  being  only  in 
stubble,  the  straw  is  again  spread  out  to  catch  the 
heavy  summer  dews,  and  to  bleach  in  the  sun  for  four 
or  five  days,  but  not  the  whole  of  the  crop  at  the  same 
time  for  fear  of  a sudden  rain.  During  this  process  it 
is  carefully  turned  tmtil  all  sides  are  equally  white. 

I Formerly  the  yellow  colour  of  the  straw  was  preferred, 

' but  now  the  extra  white  is  more  sought  after.  Before 
being  ready  to  be  made  up  into  braids,  hats,  and  orna- 
ments, the  straw  has  to  be  again  bleached,  fastened  in 
small  bundles,  and  classified.  It  is  then  cut  close  above 
the  first  joint  from  the  top,  and  again  tied  up  in 
small  bundles  containing  about  sixty  stalks  in  each. 
These  small  sheaves  are  then  submerged  in  clear 
water  for  four  or  five  minutes,  and  as  soon 
as  they  become  partially  dried,  are  submitted  to  the 
action  of  burnt  sifiphur  (in  the  proportions  of  one  pound 
to  one  hundred  bimdles  of  straw)  for  three  or  four 
nights,  in  rooms  adapted  for  the  purpose  ; during  the 
’ day  the  doors  of  these  rooms  are  left  open.  The  classifi- 
i cation  of  the  straw  is  made  according  to  length  and 
I colour,  the  ear  or  end  of  the  stalk  having  been  previously 
I cut  off  ; all  the  straw  below  the  first  knot  is  used 
f simply  for  forage  or  bedding,  as  it  is  worthless  for  the 
purpose  of  making  braids  or  hats.  There  are  no 
factories,  says  the  United  States  Consul  at  Florence,  for 
working  up  straw,  but  in  almost  every  private  dwelling 
of  the  lower  classes  will  be  found  one  or  more  of  the 
female  inmates  attending  to  her  domestic  ddties,  and  at 
the  same  time  making  braids  and  sewing  on  hats.  A 
ready  sale  is  found  for  their  work  at  the  nearest  market, 
though,  in  many  instances,  special  contracts  are  made 
by  the  “ fattores  ” (straw  brokers)  with  the  work- 
women directly,  they  supplying  the  straws  into  which 
the  braids  are  made  up.  Many  women  make  from  28 
to  34  yards  of  braids  a day,  and  some  can  finish 

I even  60  yards  of  common  braids,  but  fine  braids 
require  very  great  care  and  cleanliness.  Owing 
to  the  great  strain  upon  the  eyes,  the  finer  kinds  of 
I braids  can  only  be  worked  upon  from  two  or  three 
^ hours  each  day  ; it  takes,  therefore,  a woman  from  four 
to  five  days  to  make  braid  sufficient  for  the  hats  usually 
worn  by  men,  while  for  the  superior  Leghorn  hats  for 
ladies  it  requires  from  five  to  nine  months  for  each  hat. 
It  is  a noticeable  fact  that,  in  several  districts  where  the 
i'  finer  .hats  are  made,  the  workwomen  suffer  greatly  from- 


affection  of  the  eyes,  caused  by  too  close  application  to 
this  kind  of  labour.  Between  1822  and  1826,  women 
employed  in  making  braids  realised  from  6s.  to  7s.  a 
day,  but  at  the  present  time  the  best  braid-makers  and 
hat-sowers  only  make  about  Is.  The  most  important 
centres  of  the  straw  industry  are  Brozzi,  Signa,  Prato, 
Fiesole,  the  Casentino,  the  Bolognese,  and  the 
Modenese.  The  province  of  Casentino  is  one  of  the 
most  industrious  in  Tuscany,  producing  from  300,000 
to  400,000  hats  yearly,  all  for  exportation.  These  hats, 
though  hitherto  comparatively  unknown,  are  now  v’ery 
much  sought  after,  on  account  of  their  strength  and  cheap- 
ness, prices  varying  from  Id.  to  Is.  each.  In  the  Bolognese, 
the  straw  manufacture  is  confined  chiefly  to  the  mountain 
districts  along  the  base  of  the  Apennines,  where  tlio 
inhabitants  of  seventeen  parishes  are  engaged  in 
making  the  cheaper  and  coarser  kinds.  Laino  and 
Searicalasino  arc  the  centre  of  this  trade.  Bolognese 
hats  are  brought  to  Florence  to  bo  fashioned,  and  the 
price  paid  is  from  Is.  6d.  to  2s.  6d.  per  dozen,  and  the 
quantity  brought  amounts  to  about  120,000  dozen 
yearly.  For  the  last  thirty  years  the  annual  exporta- 
tion of  straw  goods  from  Tuscany  averaged  12,000,000 
lire,  5,000,000  lire  alone  being  exported  to  the  United 
States  in  1878.  By  a comparison  of  the  three  principal 
products  annually  exported  from  Tuscany,  straw 
goods  show  a value  of  12,000,000  lire  ; silk,  5,000,000 
lire,  and  timber,  4,000,000  lire. 


UNITED  STATES  POST-OFFICE. 

The  United  States  Post-office  Department  has  issued 
a statement  of  the  results  of  an  inquiry  as  to  the  amount 
and  distribution  of  the  postal  business  of  the  eountry 
during  the  year  ending  Dec.  31,  1880. 

The  whole  number  of  letters  posted  was  1,053,252,876 


,,  ,,  ,,  post-cards  ,,  324,556,440 

,,  ,,  ,,  newspapers  ,,  812,032,000 

,,  ,,  ,,  magazines  and 

other  periodicals 40,148,792 

The  whole  number  of  packages  of 

merchandise 21,515,832 

Various 468,728,312 


Total 2,720,234,252 


The  number  of  letters  posted  average  twenty -one  for 
each  man,  woman , and  child  in  the  United  States.  This 
total  is  then  analysed,  and  the  relative  numbers  of  each 
State  given  in  a table.  The  two  extremes  are,  Alaska, 
with  its  unlettered  population,  and  the  district  of 
Columbia,  the  centre  of  the  postal  system,  and  the  seat 
of  National  Government.  In  Alaska,  only  one  inhabit- 
ant in  five  is  credited  with  one  letter  a year,  while  in  the 
district  of  Columbia  there  are  85  letters  posted  for  each 
inhabitant.  The  most  letters  are  written  where  there  is 
proportionally  the  largest  intelligent  adult  popidation 
who  are  away  from  home,  namely,  the  newer  States  and 
Territories.  Colorado  heads  the  list  of  letter- writing 
communities,  with  fifty-five  and  a fraction  to  each 
inhabitant.  The  settlers  in  Arizona  write  32  letters 
each  a year,  Dakota  30,  Montana  40,  Nevada  32, 
California  26,  Idaho  25,  and  Wyoming  42.  The  States, 
which  supply  most  of  the  letter -vuiters  of  the  Terri- 
tories, in  addition  to  being  the  great  seats  of  manufac- 
tures and  commerce,  come  next.  New  York,  with  42 
letters  to  each  inhabitant,  Massachusetts  with  39, 
Connecticut  with  38.  The  people  of  the  South  are  not 
letter-writers  generally,  nor  are  they  as  much  given  to 
migration  as  the  people  of  the  north.  The  result  is  that 
the  contributions  of  the  Southern  States  to  the  mail 
bags  are  extremely  small.  The  annual  average  for 
each  inhabitant  of  Alabama  is  7,  Arkansas  8,  Georgia  9, 
Kentucky  9,  Mississippi  6,  North  Carolina  6,  South 
Carolina  7,  Tennessee  7,  West  Virginia  8.  The  figm’es 
for  other  Southern  states  are,  it  will  be  seen,  somewhat 
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higher: — Florida  11,  Virginia  11,  Texas  12,  Louisiana 
15,  New  Mexico  13.  The  more  Northern  States  which 
write  the  fewest  letters  are  Delaware  16,  Indiana  13, 
Wisconsin  17,  Washington  Territory  15. 


CINCHONA  IN  THE  UNITED  STATES. 

Consul  General  Adams,  of  La  Paz,  Bolivia,  states 
that  he  has  no  doubt  but  that  the  cinchona  may  be  cul- 
tivated in  some  parts  of  the  United  States,  where  the 
soil  and  climate  are  favourable  to  its  culture.  After  a 
full  investigation  into  the  cultivation  of  the  Cinchona 
calisaya  in  Bolivia,  he  gives  the  following  information 
to  those  wishing  to  make  the  experiment  of  growing 
the  tree  in  the  United  States,  which  is  taken  from  the 
Oil  and  Drug  News: — “The  seed  is  sown  broadcast 
upon  a hot-bed,  such  as  gardeners  prepare  in  the  spring 
for  their  early  vegetables.  The  manure  of  the  llama,  for 
which,  in  the  United  States,  sheep  manure  might  be  sub- 
stituted, is  freely  mixed  with  the  surface  soil  of  the  hot 
bed,  and,  as  the  seed  is  very  high,  it  should  be  slightly 
raked  under,  and  the  surface  kept  moist.  As  soon  as  the 
sprouts  appear  a shade  should  be  constructed  over  the  bed 
covered  simply  with  leaves,  straw  or  branches  of  trees, 
which,  while  it  protects  the  tender  plants  from  the  hot 
sun,  may  allow  the  rain  to  penetrate  and  fall  gently  upon 
them,  and  it  is  advisable  to  locate  such  hot-beds  on  a 
hill- side,  so  that  the  water  may  quickly  run  off,  con- 
tinuous and  limited  moisture  being  required,  rather  than 
quantities  of  water  and  heavy  falls  of  rain.  As  soon  as 
the  plant  has  grown  to  a height  of  from  six  to  eight 
inches,  it  is  ready  for  transplanting.  The  ground 
chosen  for  a quina  plantation  should  also  be  sloping, 
if  possible  on  the  south  side  of  hill  or  mountain,  as 
experience  has  shown  here  that  those  located  on 
level  land  do  not  prosper,  and  steep  mountain  sides 
are  here  preferred.  The  plants  are  set  at  regular 
intervals  eight  feet  apart,  and  it  is  only  necessary, 
if  not  better,  to  prepare  the  soil  within  a foot  of 
where  each  plant  is  placed,  as  I am  assured  that  by 
ploughing  the  whole  field  too  much  moisture  would  be 
retained  in  the  soil.  The  plants  are  then  slightly 
covered  with  fallen  leaves  or  other  rubbish  to  protect 
them  from  the  hot  sun  a while  longer,  until  they  show 
a strong  and  healthy  growth,  after  which  aU  further 
care  seems  to  be  unnecessary,  in  Bolivia  at  least,  where 
even  the  weeds  are  but  superficially  removed.  A damp, 
warm  climate,  with  heavy  dews  at  night,  and  cloudy 
sky  during  the  days,  rather  than  a hot,  burning  sun — 
such  as  may  be  found  in  the  mountainous  regions  of 
some  of  the  Southern  States,  like  Alabama  and 
Georgia,  where  mists  and  threatening  clouds  hang 
over  the  mountains  in  summer  and  still  no  severe 
frosts  occur  in  winter — this  seems  to  be  what  is  re- 
quired for  the  cultivation  of  this  plant : and  I should 
not  be  surprised  if  the  experiment  should,  under 
such  conditions,  prove  successful,  a result  which 
would,  undoubtedly,  add  greatly  to  the  wealth  and 
prosperity  of  the  South.  Bolivia  being  in  the  southern 
hemisphere,  the  seasons  for  sowing  and  transplanting  in 
the  United  States  will  have  to  be  changed  ; the  former, 
instead  of  October  here,  should  be  done  in  April,  and  the 
latter  in  July,  instead  of  January  here.  From  these 
intervals  it  Vv'ill  be  seen  that  the  seeds  require  a long 
period  to  germinate  and  attain  their  first  growth,  but 
from,  all  accounts,  if  the  above  directions  are  followed, 
and  a little  patience  shown  in  the  beginning,  very  little, 
if  any,  cultivation  and  trouble  is  necessary  after  the 
plant  is  transplanted  and  becomes  firmly  rooted  and 
shows  a healthy  growth.  In  from  five  to  six  years  the 
tree  grows  to  a height  of  about  10  feet,  and  5 to  6 inches 
in  diameter,  and  at  that  age  the  bark  contains  the 
greatest  per-centage  of  quinine,  and  is  worth  in  Bolivia 
from  180  dollars  to  200  dollars  per  quintal  of  100 
pounds.  When  the  tree  has  attained  this  size  and  age, 
it  is  cut  down  close  to  the  roots,  the  bark  stripped 


entirely  from  the  trunk  and  branches,  and  one  of  the  new 
shoots  from  the  root  is  allowed  to  grow  into  a new  tree. 
In  India,  I am  told,  the  custom  prevails  to  strip  only 
half  of  the  tree,  and  allow  tliis  to  grow  again  before  the 
other  half  is  taken  off ; but  by  this  process,  I am 
assured,  the  per-centage  of  the  sulphate  contained  in  the 
second  growth  is  much  smaller  than  that  gained  by  the 
method  practised  here.  The  seed  which  I have  trans- 
mitted I have  procured  from  one  of  the  best  plantations, 
and  is  warranted  to  be  of  the  calisaya  species — the  best 
of  the  cinchonas.  Lately,  since  the  cultivation  of  this 
tree  has  assumed  such  large  proportions  in  Bolivia, 
this  seed  has  become  an  article  of  local  commerce ; so 
that,  should  the  experiments  in  the  United  States  prove 
successful,  there  would  seem  to  be  no  difficulty  in 
obtaining  the  necessary  seed  in  larger  quantities.” 


NOTES  ON  AMERICAN  SCIENCE  AND 

MECHANISM.  ' 

Inceease  or  Immigeation.  1 

At  no  time  in  the  history  of  New  York  have  the  j 

statistics  of  immigration  furnished  such  remarkable  ! 

figures  as  at  present.  During  the  week  ending  May  i 

28,  the  arrivals  of  immigrants  were  20,178.  On  the  i 

Saturday  of  that  week  alone,  the  arrivals  were 
4,524,  those  of  the  day  following  being  4,197. 
Since  the  beginning  of  the  present  year,  there  have  j 

arrived,  up  to  May  29,  inclusive,  no  fewer  than  183,558,  | 

which,  when  the  returns  of  the  30th  and  31st  are  j 

added,  and  which  will  presumably  be  8,000,  will  afford  | 

an  accurate  idea  of  the  influx  of  immigrants  into  i 

America  through  one  port  alone.  The  record  for  the 
month  of  May  alone  exceeds  the  total  number  for  the 
year  1878.  The  emigrants  are  despatched  to  the 
Western  States  after  a very  brief  stay  in  New  York. 

An  Emigeation  Inspection  Bill. 

The  Assembly  has  passed  the  Emigration  BiU.  It 
imposes  a tax  of  a dollar  a head  on  all  emigrants 
entering  the  country  by  the  port  of  New  York,  to  be 
collected  from  the  steam -ship  companies  bringing 
them,  and  devoted  to  defraying  the  expenditures  under 
the  Commissioners  of  Emigration.  Emigrants  are 
also  to  be  inspected,  so  as  to  prevent  foreign  countries 
from  exporting  cripples,  idiots,  or  other  unsuitable 
people. 

AiffEEiCAN  Claims  foe  the  Invention  of  the 
Locomotive. 

In  connection  with  the  centennial  of  the  birth  of 
George  Stephenson,  certain  Americans  are  protesting 
against  his  being  designated  the  “inventor”  of  the 
locomotive.  This  honour  they  claim  for  Oliver  Evans, 
of  Philadelphia,  who,  it  is  alleged,  was  the  first  to  con- 
ceive the  idea  of  a high-pressure  engine,  for  which  he 
obtained  a patent  in  1786-7.  Five  years  before,  Fulton 
went  to  Albany  in  the  “Clermont,”  and  twenty -five 
years  before  Stephenson  built  the  “ Pocket,”  Evans 
had  in  use  a high-pressure  engine,  which  was  loco- 
motive and  steam-boat  in  itself,  as  it  was  driven  by 
steam  over  the  highway  about  a mile  and  a half,  to  the 
Schuylkill  river,  thence  paddling  its  way  by  a stem 
wheel  to  Philadelphia.  The  construction  of  this  engine, 
which  was  named  “Eructor  Amphibolis,”  is  by  the 
Americans  conceived  to  warrant  the  title  “ inventor  ” 
of  the  locomotive  being  associated  with  the  name  of 
Evans  rather  than  that  of  Stephenson,  whose  great 
genius  they  quite  admit,  although  only  as  an  improver 
rather  than  a first  inventor. 

[Evans’s  carriage,  like  all  the  early  locomotives,  was 
a common  road  carriage.  He  is  stated  to  have  worked 
it  in  1772.  He  was  before  Symington  (1786)  and 
Murdock  (1786),  but  later  than  Cugnot,  who  made  a 
steam -carriage  in  France  in  1769.  None  of  these  early 
inventors  can  really  claim  to  he  the  inventor  of  tl^e 
locomotive.  Trevithick  made  a true  locomotive  in  1804  , 
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i which  ran  on  rails,  as  weU  as  a steam- carriage ; the 
I former  worked  for  some  time  on  a circular  tram  near  the 
present  site  of  Euston-square  in  1808.  It  was  Stephen- 
son’s merit  to  have  rendered  the  locomotive  a practical 
reality.  This  is  the  credit  which  his  true  friends  claim 
for  him,  and  this  will  not  be  lessened  by  any  of  the 
more  or  less  successful  efforts  of  earlier  inventors.  No 
one  with  any  knowledge  of  the  early  history  of  the 
steam-engine  would  assign  the  merit  of  inventing  the 
locomotive  to  G-eorge  Stephenson. — Ed.  S.  of  A.  Jl.'l 
I Inceeasing  the  Eapidity  of  Locomotives. 

An  American  mechanic,  Mr.  Fontaine,  is  seeking  to 
improve  the  rapidity  of  the  locomotive  by  the  applica- 
tion of  the  principle  that  a small  wheel,  when  driven 
by  a large  one,  makes  more  revolutions  than  the  motor 
wheel.  With  him  it  has  not  remained  a mere  con- 
! ception,  for  it  has  passed  into  the  experimental  stage — 

I an  engine  having  been  constructed  on  this  principle. 

I This  engine  drew  a train  full  of  high  officials  over  the 
I Canada  Southern  Railway,  from  Amherstbury  to  St. 
Thomas,  a distance  of  111  miles,  in  98  minutes.  That 
this  trial  trip  was  considered  satisfactory,  is  evident 
from  the  fact  that  the  officials  have  given  orders  for 
several  engines  to  be  constructed  on  the  same  model. 

The  “Holland  Hydrogen  Process”  Applied 
TO  THE  Steam-engine. 

Still  another  improvement  upon  the  steam-engine, 
this  one  having  reference  to  the  method  of  heating  the 
water.  This  is  not  effected  by  coke  or  coals  as  hereto- 
fore, but  by  hydrogen  gas,  which  is  generated  as  it  is 
being  used.  The  principle  of  forming  gas  by  the  union 
of  super-heated  steam  with  an  hydro-carbon  has  long 
been  known,  but  by  the  method  adopted  by  Dr.  Charles 
Holland,  of  Chicago,  and  hence  named  the  Holland 
hydrogen  process,  it  is  stated  that  a greater  degree  of 
success  has  resulted  than  by  any  other.  This  system  of 
heating  was  applied  to  locomotives  more  than  a year 
ago,  but  it  is  only  now  that  it  has  been  improved  in 
such  a degree  as  to  challenge  public  attention.  By 
gi\dng  a brief  account  of  an  engine  on  the  Elatbush  and 
Coney  Island  Railroad,  some  idea  will  be  had  of  the 
nature  of  the  heating  apparatus.  The  fire -chamber  or 
furnace  (eight  feet  by  three)  is  floored  with  iron  plates, 
in  which  are  screwed  352  burners,  which  project  upwards 
about  two  inches,  each  being  enclosed  by  an  open 
thimble  which  acts  like  a lamp  chimney  to  its  flame.  In 
this  chamber  are  also  four  strong  iron  retorts,  which 
are  connected  by  iron  pipes  with  the  water  tank  of  the 
tender,  an  oil  tank  on  the  tender,  and  the  steam  space 
in  the  boiler.  When  sufficiently  heated,  the  retorts 
pass  super-heated  steam  and  petroleum  vapour  together 
to  the  352  burners,  a certain  number  of  which  are  under 
the  retorts,  and  sustain  their  heat.  From  a carefully 
noted  trial,  the  statistics  of  which  have  been  furnished, 
it  appears  that  it  took  seventy  minutes  to  raise  the 
steam  up  to  ten  pounds  pressure,  five  and  a-half  gallons 
of  oil  having  been  used  in  doing  so.  In  fifteen  minutes 
more  this  pressure  was  doubled,  at  an  expenditure  of 
three  and  three-quarter  gallons.  After  this  the  pressure 
increased  with  great  rapidity  and  at  a greatly  decreased 
expenditure  of  the  oil,  which  is  a very  cheap  product 
in  America.  When  the  pressure  reached  about  seventy 
pounds,  it  only  required  four  minutes  to  raise  it  each 
ten  pounds  over  this  until  it  reached  120  potmds,  the 
oil  expended  on  each  of  these  ten  poimds  being  one 
gallon.  The  total  time  from  lighting  to  the  obtaining 
of  the  maximum  pressure  here  mentioned  (and  after 
reaching  which  the  engine  was  despatched  on  its 
journey)  was  two  and  a-half  hours,  twenty-six  gallons 
of  oil  having  been  nsed.  This  oil,  or  naphtha,  I have 
said,  is  very  cheap,  the  whole  cost  of  the  twenty -six 
gallons  being  here  only  78  cents.,  or  3s.  l^d.  English 
money.  When  coal  is  employed  to  effect  the  same 
result,  a ton  and  a-half  is  said  to  be  required,  costing 
7|  dollars.  It  is  considered  that,  at  a cost  of  36  cents. 
(Is.  6d.)  per  hour,  a fast  train  may  be  run.  The 


appearance  of  the  flame  is  similar  to  that  of  pure 
hydrogen,  that  is,  scarcely  visible,  although  possessing 
great  heating  properties. 

New  York,  June  1,  1831.  J.  T.  T. 


SWAN  ELECTRIC  L.VMP  AT  PLEASLEY" 
COLLIERY. 

The  Royal  Commissioners  upon  Accidents  in  Mines, 
including  Professor  Abel,  Mr.  Warington  Smyth,  Pro- 
fessor Tyndall,  and  others,  made  an  examination  1-xst 
week  of  the  experiments  on  the  application  of  electric 
lighting  to  coal  mines,  which  are  being  carried  out  at 
the  Pleasley  Colliery,  near  Mansfield.  The  pits  are 
about  1,000  ft.  deep,  and  the  workings  are  very  exten- 
sive, but  in  the  present  instance  the  light  was  applied 
to  three  workings  only,  situated  at  a distance  of  about 
one -third  of  a mile  from  the  bottom  of  the  pits.  The 
Swan  system  was  adopted,  and  the  arrangements  were 
carried  out  by  Messrs.  R.  E.  Crompton  and  Co.  The 
lamps  themselves  were  enclosed  in  lanterns  of  a very 
ingenious  construction,  designed  and  made  by  Messrs. 
Crompton,  which  enabled  the  very  fragile  glass  bulbs 
to  be  carried  about  without  fear  of  accident,  and  at 
the  same  time  rendered  it  impossible  that  the  frac- 
ture of  the  lamp  within  could  cause  an  explosion, 
inasmuch  as  the  air  inside  the  lantern  would  suffice  for 
the  instantaneous  combustion  of  the  carbon  filaments 
before  the  flame  could  be  communicated  to  the  external 
air.  In  working  the  coal,  the  men  undercut  the  face  to 
the  depth  of  some  five  or  six  feet,  and  the  superincum- 
bent mass  is  then  brought  down  by  wedges  or  blast- 
ing. It  is  said  that  the  new  lamp  was  found 
to  be  admirably  suited  for  the  requirements  of  the 
workers,  since  it  not  only  gave  a light  many  times  as 
intense  as  the  lights  it  replaced,  but  it  was  equally 
brilliant  in  whatever  position  it  was  placed,  and  it  re- 
quired absolutely  no  attention.  In  addition  to  the 
lamps  which  were  used  in  the  actual  workings  of  the 
pit,  the  pit  bottom  was  lighted  up  with  similar  lamps. 
The  number  of  lights  employed  was  94  in  all,  wdiich 
were  worked  by  the  current  of  an  ordinary  Gramme 
machine  driven  by  a portable  engine  placed  near  the 
top  of  the  upcast  shaft. 


CO]aEESPONDENCE. 


MANUFACTURES,  TRADE,  AND  PROGRESS 
OF  ENGLAND. 

The  important  and  opportune  contribution  of  Mr. 
Hyde  Clarke,  in  our  last  Journal,  is  of  such  vital  im- 
portance to  the  glory,  wealth,  and  progress  of  this 
country,  and  the  working  classes  in  particular,  that  I 
ventiu’e  to  supplement  his  statement  by  some  facts  that 
are  within  my  own  knowledge,  that  confirm  fully  the 
truth  and  wisdom  of  his  remarks,  which  I consider 
should  be  received  by  all  leaders  of  opinion  as  a warn- 
ing that  the  time  has  arrived  when  some  action  should 
be  taken  to  demand  of  the  Government  the  ap- 
pointment of  a Minister  to  look  after  om’  commerce, 
both  home,  colonial,  and  foreign,  and  to  prevent  in 
time  the  ruin  that  the  one-sided  free  trade,  regulated 
as  it  is  against  our  countrymen  in  every  trade  and 
calling,  is  fast  bringing  about. 

I will  confine  tliis  letter  to  the  following  fact. 
Within  the  last  few  weeks  it  has  come  to  my  know- 
ledge that  one  of  our  oldest  established  and  well-known 
West  India  merchants’  house  in  London  has,  with  a 
view  to  counteract  the  impending  ruin  caused  by 
foreign  Government  sugar  bounties,  opened  a house  of 
business  in  New  York,  that  a few  months  has  satisfied 
them  and  their  British  West  Indian  friends  that  it  is 
much  more  profitable  to  send  their  sugars  to  that 
foreign  co  intry  than  to  the  old  country.  The  esperi- 
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ment  is  so  stlbcessful,  that  they  are  about  opening 
branch  houses  at  Philadelphia,  Boston,  and  Halifax. 

The  last  West  Indian  mail  brought  me  a letter  from 
an  old  friend  of  forty  years  standing,  in  which  he 
remarks: — “I  consider  West  Indians  are  in  a much 
better  position  than  in  my  recollection,  now  that  we  have 
regular  communication  with,  and  sales  in,  America.” 

It  was  only  recently  that  the  Times^  in  supporting  its 
Well-known  free  trade  views,  admitted  that  our  exports 
were  falling  off ; that  our  imports  paid  for  in  money 
were  enormously  increasing  ; that  our  foreign  trade 
in  exports  was  diminishing,  except  in  machinery 
(machinery  to  make  goods  to  meet  us  in  every  market) ; 
and  that  we  should  do  well  to  cultivate  closer  intimacy 
With  our  own  colonies* 

I have  reason  to  believe  that  half  the  exports  from 
the  West  Indies  this  year  will  be  sent  to  the  XJnited 
States,  and  I am  of  opinion  that  in  a very  few  years 
these  once  magnificent  possessions  of  the  English  Crown 
will  have  peaceably  parsed  away  from  us,  to  the  serious 
loss  of  our  working  classes  ; for  they  may  depend  upon 
it  that  those  who  receive  the  sugar  will  manufacture  the 
machinery  to  make  more,  construct  the  carts  to  carry  it, 
supply  all  the  numerous  requisites  required  in  this 
costly  manufacture,  clothe  the  ladies,  educate  and 
Americanise  their  children.  And  I am  able  to  state 
that  already  the  loss  to  us  at  home  is  very  considerable, 
caused  by  our  ships  being  disused,  and  those  sailing 
under  the  stars  and  stripes  being  alone  used  in  carry- 
ing in  each  direction  the  industry  of  the  two  countries, 
while  old  England  allows  her  ships  to  rot  in  dock,  and 
her  once  industrious  population  to  be  left  out  in  the  cold. 

Depend  upon  it  there  is  too  much  energy  and  good 
sense  left  in  us  yet,  for  this  state  of  things  to  continue 
much  longer,  and  the  cry  from  the  working  classes  will 
be.  Protection  to  native  industry. 

Heney  Liggins. 

8,  Ladbroke-sq[iiare,  W.> 

13th  June,  1881. 


lOTES  OH  BOOKS* 


legendary  History  of  the  Maoris*  Kew  Zealand,  1880. 

EollOi 

This  paper  consists  of  a series  of  extracts  from  a 
compilation  of  the  “ Legendary  History  of  the  Maoris  ” 
which  has  lately  been  presented  to  both  Houses  of  the 
General  Assembly  of  New  Zealand,  and  printed.  From 
the  memorandum,  by  Mr.  John  White,  it  appears  that 
the  different  canoes  that  came  to  these  islands  were  dis- 
tinct migrations  of  the  same  people,  all  coming  originally 
from  one  distant  home ; having  parted  in  the  Pacific 
Ocean,  they  had  rested  for  a time,  some  in  one  group 
and  some  in  another  of  the  different  clusters  of  islands. 

‘ ‘ These  various  migrations ; or  parts  of  a great  migration, 
had  evidently  met  and  become  partially  amalgamated 
with  other  branches  of  a race  previously  located  in 
those  islands.  By  this  contact  the  Maori  had  learned 
words  of  another  language,  and  had  modified  and 
altered  his  mythology,  thereby  giving  rise  to  the  differ- 
ence apparent  at  the  reunion  of  the  Maori  people  in 
New  Zealand.”  Mr.  White  found  names  in  a genealogy 
of  the  Kings  of  Hawaiki,  or  Sandwich  Islands,  printed 
in  1838,  which  are  identical  with  those  of  chiefs  given 
in  the  genealogy  of  the  New  Zealand,  Takituma,  and 
Arawa  migration.  In  compiling  this  history  of  the 
Maoris,  it  is  proposed  “ to  give  the  oral  traditions  con- 
secutively, placing  those  first  which  relate  to  actions 
most  remote,  giving,  as  far  as  practicable,  in  notes  such 
of  the  parallel  traditions  which  other  Polynesians  have 
preserved  as  may  appear  only  relating  to  the  same  cir- 
cumstances as  those  given  in  the  Maori  traditions,  thus 
affording  to  those  who  may  wish  to  continue  the  subject 
a starting-point  for  further  research.” 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library : — 

The  Fields  of  Great  Britain.  A Text -book  of  Agri- 
culture. By  Hugh  Clements.  (London : Crosby, 
Lockwood,  and  Co.,  1881.)  Presented  by  the  Author.  ' 
Horticultural  Buildings.  By  F.  A.  Fawkes.  (London : j 

B.  T.  Batsford.)  Presented  by  the  Author.  | 

Catalogue  of  the  Library  of  the  Institute  of  Actuaries. 
(London : Institute  of  Actuaries,  Nov.,  1880.)  Presented 
by  the  Institute.  ' 

Aristology,  or  the  Art  of  Dining.  By  Thomas  Walker, 
M.A.  With  Preface  and  Notes  by  Felix  Summerly. 
(London  : George  Bell  and  Sons,  1881.)  Presented  by 
Sir  Henry  Cole,  K.C.B. 

Chapters  on  the  History  of  Old  St.  Paul’s.  By  W. 
Sparrow  Simpson,  D.D.,  F.S.A.  (London;  Elliot 
Stock,  1881.)  Presented  by  the  Publisher. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  June  20th... Domestic  Economy  Congress  (at  the  Royal 
Albert  Hall,  S.W.),  8 p.m.  Conversazione  and  Musical 
Promenade. 

Asiatic,  22,  Albemarle-sti’eet,  "VV.,  3 p.m. 

Tuesday,  June  21st... Domestic  Economy  Congress  (at  the  House 
OF  the  Society  op  Arts),  11  a.m.  Reading  of  Papers 
and  Discussions. 

Statistical,  Somerset-house-terrace,  Strand,  W.C.,  7|  p.m. 
Ml’.  Hyde  Clarke,  “ The  English  Stations  in  the  Hill 
Regions  of  India;  their  Value  and  Importance,  ■with 
some  Statistics  of  their  Products  and  Trade.” 

Zoological,  11,  Hanover-square,  W.,  8^  p.m. 

Wednesday,  June  22nd... Domestic  Economy  Congress  (at  the 
Royal  Albert  HaU),  11  a.m.  Evening  Meeting  (at  the 
House  of  the  Society  of  Arts),  7 p.m. 

Geological,  Burhngton-house,  W.,  8 p.m.  1.  Mr.  R.  F. 
Tomes,  “ Description  of  a New  Species  of  Coral  from 
the  Middle  Lias  of  Oxfordshire.”  2.  Prof.  J.  W.  Judd, 
“ Note  on  the  Occurrence  of  the  Remains  of  a Cetacean 
in  the  Lower  Oligocene  Strata  of  the  Hampshire  Basin.” 
With  a Note  by  Prof.  H.  G.  Seeley.  3.  IMr.  G.  H 
Hollingworth,  “ Description  of  a Peat-bed,  Interstratri- 
fied  with  the  Boulder-drift  at  Oldham.”  4.  Mr.  G.  R. 
Vine,  “ Silurian  Uniserial  Stomatoporoi  and  Ascodicty- 
ones”  5.  Mr.  E.  J.  Dunn,  “Notes  on  the  Diamond 
Fields,  South  Africa.”  6.  IMr.  P.  H.  Carpenter,  “A 
New  Comatula  from  the  Kelloway  Rock.”  7.  Mr. 
Sydney  S.  Buckman,  “Descriptive  Catalogue  of  Ammo- 
nites from  the  Sherborne  District.” 

Royal  Society  of  Literature,  4,  St.  Martin’ s-place,  W.C., 
8 p.m.  Mr.  C.  F.  Keary,  “ The  Genuine  and  the  Spui’ious 
in  the  Eddaic  Mythology.’’  Part  II. 

Sanitary  Institute  of  Great  Britain,  9,  Conduit-street,  W., 
8 p.m.  Prof.  W.  H.  Coi’field,  “ The  Present  State  of 
the  Sewage  Question.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  8 p.m. 
Evening  Fete  and  Floral  Exhibition. 

Thursday,  June  23rd... Domestic  Economy  Congress  (at  the 
Royal  Albert  Hall),  11  a.m.  Reading  of  Papers  and 
Discussions.  4 p.m..  Lecture  by  Mrs.  Buckton. 

Antiquaries,  Burlington-house,  W.,  8g  p.m. 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Third  Conversazione. 

Royal  Society  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
p.m.  Annual  Meeting. 

Friday,  June  24th... Domestic  Economy  Congress  (at  the  House 
OF  THE  Society  OF  Arts),  11a.m.  and7  p.m.  (Teachers’ 
Meeting.^ 

Royal  United  Service  Institution,  WhitehaU-yard,  3 p.m. 
Captain  J.  R.  Lumley,  “The  Ikomotion  of  Officers  m 
the  Prussian  Service,  their  Training,  and  the  Manner  in 
which  their  Efficiency  and  Capability  are  Judged  and 
Tested.” 

Philological,  University  College,  W.C.,  8 p.m.  IMr.  J. 
Marshall,  jnn.,  “Aryan  Roots,  and  their  changes  in 
Semitic  and  Hamatic.” 

Quekett  Microscopical  Club,  University  College,  W.C., 
8 p.m.  Mr.  B.  W.  Priest,  “A  New  Species  of  Sponge 
from  Honduras.” 

Saturday,  June  25th... Domestic  Econoiny  Congress  (at  the 
House  of  the  Society  of  Arts),  11  a.ni. 

Physical,  Science  Schools,  South  Kensington,  S.W.,  3 p.m. 
1.  Mj.  W.  Grant,  “Apparatus  for  Lecture  Experi- 
ments on  Current  Induction.”  2.  Prof.  Balfour 
Stewart  and  Mr.  W.  Strond,  “ Results  of  Experiments 
with  a Modification  of  Bunsen’s  Calorimeter.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3f  p.m. 
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NOTICES. 


FINANCIAL  STATEMENT. 


FRIDAY,  JUNE  24,  1881. 


AU  communications  for  the  Society  should  he  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.O. 


The  following  statement  is  published  in  this 
week’s  Journal,  in  accordance  with  sec.  40  of  the 
Society’s  Bye-laws : — 


TREASUBERS’  STATEMENT  OF  RECEIPTS,  PAYMENTS,  AND  EXPENDITURE, 
FOR  THE  YEAR  ENDING  MAY  31st,  1881. 


Dr. 


To  Cash  at  Messrs.  Coutts  and  Co.,  31st 

May,  1880 

Do.  in  hs  nds  of  Secretary 


£ s.  d. 

441  15  11 
4 15  7 


£ s.  d. 
416  11  6 


„ Subscriptions  received  durinpr  the  year 
from  Members  and  Institutions  in 


Union. 6,005  10  0 

„ Life  Compositions 609  0 0 


„ Dmdends  and  Interest 

,,  Examinations  : — Prince  Consort  s 

Prize  (H.M.  the  Queen) 

Fees,  &c 


26  5 0 
71  6 0 


House  k Office  (receipts  for  gas,  &c.) . 

Advertisements  

Sales : — 

Bany’s  Etchings  

Cantor  Lectures 

Domestic  Economy  Ecports  

Journal 

Musical  Education  Keports  

Public  Health  Conference  Reports 

Spoiled  Post-cards 

Transactions  


13  10  0 
26  19  6 
1 13  9 
134  6 7 
3 9 
8 13  10 
1 3 10 
1 2 6 


6,614  10  0 
647  8 11 


97  11  0 
31  0 0 
1,157  13  4 


187  13  9 


Cr. 

By  House  and  Pi'emises : — ■ 

Rent,  Rates,  and  Taxes  

Insurance,  Gas,  Coal,  Ilouse 
charges,  and  charges  incidental 

to  ordinary’ meetings 

Repairs  and  Alterations  (including 
new  drains  £247,  and  lavatory 
£91)  


£ s.  d. 
3-12  15  0 

272  9 3 

459  19  6 


„ Officer- 

Salaries  and  Wages 1,838  1 11 

Stationery,  Office  Printing,  and 

Lithography  2«8  3 8 

Advertising.. ( 100  15  1 

Postage  Stamps,  Messengers’ 

Fares,  and  Parcels 209  6 5 


,,  Cleaning  Barry’s  Paintings 

,,  Library,  Bookbinding,  &c 

,,  Conversazione 

,,  Journal,  including  Printing,  Stamps,  and  DLs- 

tribution  

,,  Advertisements  (Agents  and  Printing)  

,,  Union  of  Institutions,  including  Ex- 
aminations, Pi'izes,  Fees,  Postage, 


Printing,  &c 433  12  6 

Piince  Consort’s  Prize 26  5 0 


„ Conference  on  Public  Health,  1880  

,,  ,,  Domestic  Economy,  1881 

,,  Medals : — 

Albert  (1879  & 1880) 42  4 6 

Society’s  (see  also  “ Committees  ”)  22  3 6 

,,  Prizes : — 

Owen  Jones 10  5 0 

Sanitation  of  Houses  3 11  0 


I,  Cantor  Lectures 


•MlVLLlllt;  J-JcC/tUlLS  

,,  Sections: — 

Applied  Chemistry  and  Physics 7(  11  0 

Foreign  and  Colonial  60  16  0 

Indian  51  0 0 

Sanitaiy  23  9 0 


,,  National  Training-  School  for  Music 

,,  Committees : — 

Food 2 19  3 

Memorial  Tablets 21  12  6 

Musical  Education  14  9 8 

Patents 16  17  8 

Plant  Labels  17  0 

Poisonous  Colours 5 14  0 

Protection  of  Ships  from  Fire  (in- 
cluding Medal)  21  16  6 

General  charges 15  2 8 


,,  Copyright  (grant  to  Law  Amendment  Society) 

,,  Annuity  to  Mrs.  Cantor  25  0 0 

,,  „ „ Mrs.  Le  Neve  Foster 100  0 0 


,,  Investmentof  Life  Compositions  (£609)  andbalance 
due  to  Endowment  Fund  (£93  9s.  9d. ) m pm-- 
chase  of  £709  12s.  lOd.  reduced  3 per  cent,  stock 


£ s.  d. 


1,075  3 9 


2,4.36  7 1 
.37  0 0 
108  13  2 
234  4 9 

2,016  12  2 
514  2 0 


459  17  6 
105  10  10 
73  8 10 


64  8 0 


1.3  16  0 
208  8 6 
21  9 0 


209  16  0 
164  9 6 


99  9 .3 
5 7 3 
10  10  0 


125  0 0 


702  9 9 


8,716  3 4 

,,  Cash  at  Messrs.  Coutts  and  Co.,  31st 

May,  1881 753  2 5 

,,  Ditto  in  hands  of  Secretary  16  2 9 

769  5 2 


£9,485  8 6 
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Assets. 

By  Society’s  Funds  invested  in— 

Eeduced  3 per  Cent.  Stock, 
£4,754  7s.  7d.,  worth  on  31st  May, 
£4,778  8s.  lOd.,  less  £665  2s.  3d., 
reserved  to  meet  Trusts  stated 

below 

£217  Great  Indian  Peninsula  Railway 
4 per  Cent.  Debenture  Stock,  worth 
on  31st  May  


£ s.  d. 


4,113  6 7 
231  2 0 


„ Subscriptions  of  the  year  uncollected  74!)  14  0 
„ Arrears,  estimated  as  recoverable 300  0 0 


,,  Property  of  the  Society,  including  Barry’s 

Pictures  and  Lease  

„ Advertisements  on  the  Books  due  and  in  coiu’se  of 


execution*  

,,  Cash  at  Messrs.  Coutts  and  Co.,  31st 

May  7.53  2 5 

,,  Ditto  on  Deposit 100  0 0 

„ Ditto  in  hands  of  Secretary  (Petty 

Cash) 16  2 9 


£ s.  d 


4,344  8 7 

1,049  14  0 
2,000  0 0 
1,256  12  9 


869  5 2 


£9,520  0 6 


* A portion  of  this  sum  is  liable  to  charges  for  printing. 


Stocks  and  Cash  Standing  in  the  Name  of  the  Society. 


Consols £4,891  6 4 

New  3 per  Cents  388  1 4 

Reduced  3 per  Cents  4,754  7 7 

United  States  5 per  Cent.  Funded  Bonds,  1871  (2,500  dollars)  509  1 3 

Oude  and  Rohilcund  Railway  5 per  Cent.  Guaranteed  Stock  2,150  0 0 

Bombay  and  Baroda  do.  do.  2,4.50  0 0 

Canada  4 per  Cents 423  0 0 

India  4 per  Cents  105  18  7 

Great  Indian  Peninsula  Railway  4 per  Cent.  Guaranteed  Debenture  Stock 2,170  0 0 

Metropolitan  3j  per  Cent.  Stock 343  14  3 

Cash  on  deposit  at  Messrs.  Coutts  and  Co 100  0 0 


Teust  Funds  Included  in  the  above. 


1.  Dr.  Swiney’s  Bequest  

2.  John  Stock’s  Trust  

3.  Benjamin  Shaw’s  Trust  for  Industrial  Hygiene 

Pri^e 

4.  North  London  Exhibition  Trust  

5.  Fothergill’s  Trust 

6.  J.  Mmray,  in  aid  of  a Building  Fund  

7.  Subscriptions  to  an  Endowment  Fund  

8.  Dr.  Aldred’s  Bequest  

9.  Thomas  Howard’s  Bequest 

10.  Dr.  Cantor’s  Bequest 

11.  Owen  Jones  Memorial  Trust 

12.  MuLready  Trust 


13.  Alfred  Davis’s  Bequest 

14.  Memorial  Window  Fund 

15.  Sir  Walter  Trevelyan’s  Prize 


£4,500  0 
100  0 


0 Consols,  chargeable  with  a sum  of  £200  once  in  live  years. 
0 „ „ the  Award  of  a Medal. 


133  6 
157  19 
388  1 
50  0 
525  2 
90  0 
500  0 
5,052  19 

400  0 

109  12 


1,800  0 

345  0 
100  0 


8 

8 

4 

O' 

3 

0. 

0 

8 

0 

9 


0 

0 

0 


„ „ „ Interest  as  a Money  Prize. 

New  3 per  Cents,  chargeable  with  the  Award  of  a Medal. 

Invested  in  Reduced  3 per  Cent.  Stock. 

„ „ United  States  5 per  Cent.  Funded  Bonds,  1871. 

„ .,  Bombay  and  Baroda  and  Oude  and  Rohilcund 

Guaranteed  Railway  Stock. 

„ ,,  Canada  4 per  Cent.  Stock,  charged  with  the  Award  of 

Prizes  to  Art  Students. 

,,  5,  India  4 per  Cent.  Stock,  the  Interest  to  be  applied 

to  keeping  Monument  in  repair  and  occasional 
Prizes  to  Art  Students. 

„ ,,  Great  Indian  Peninsula  4 per  Cent.  Guaranteed  Rail- 

way Debenture  Stock. 

,,  ,,  Metropolitan  3.^  per  Cent.  Stock. 

On  Deposit  with  Me.ssrs.  Coutts  and  Co, 


The  Meceipts  of  the  Society  set  forth  above  have  been  credited  hy  Messrs.  Coutts  and  Co. 

The  Payments  set  forth  above  have  been  made  by  authority  of  the  Council. 

The  Assets,  represented  by  Stock  at  the  Bank  of  England,  and  securities,  cash  on  deposit,  and  cash  balance  at  Messrs. 
Coutts,  as  above  set  forth,  have  been  duly  verified, 

B.  Feancis  Cobb,  | 

Owen  Robeets,  } 

J.  Oldfield  Chadwick,  F.C.A.,  Auditor. 

Society’s  House,  Adelphi,  17th  June,  1881.  H.  TeuemAN  Wood,  Secretary. 


ANNUAL  GENERAL  MEETING. 

Tlie  Council  hereby  give  notice  that  the  One- 
Hundred  and  Twenty-seventh  Annual  General  Meet- 
ing, for  the  purpose  of  receiving  the  Council’s 
Report  and  the  Treasurer’s  statement  of  receipts, 
payments,  and  expenditure  during  the  past  year, 
and  also  for  the  election  of  officers  and  new 
Members,  will  be  held,  in  accordance  with  the 


Bye-laws,  on  Wednesday,  the  29th  of  June,  at  4 
o’clock  p.m. 

The  Council  think  it  well  to  call  the  special 
attention  of  Members  to  the  above  notice,  and  to 
express  their  hope  that  Members  may  find  it  con- 
venient to  attend,  and  receive  the  report  of  the 
Council  on  the  work  of  the  Session. 

(By  Order  oP  the  Council) 

H.  Trueman  Wood,  Secretary. 
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AUT  FURNITURE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Eoyal  Albert  Hall,  is  now  open 
daily.  A non-transferable  season  ticket  will  be 
sent  to  any  member  of  the  Society  on  application 
to  the  Secretary. 


PEOCEEDINGS  OF  THE  SOCIETY. 


DOMESTIC  ECONOMY  CONGRESS. 

The  Congress  was  opened  on  Monday  evening, 
20th  inst.,  with  a conversazione  and  musical 
promenade  in  the  Eoyal  Albert  Hall  and  Con- 
servatory of  the  Eoyal  Horticultural  Society. 
There  was  a display  of  flowers  in  the  Conservatory 
of  the  Eoyal  Horticultural  Society,  which,  with 
the  adjoining  arcades,  were  illuminated  by  the 
following  systems  of  electric  lighting: — Siemens 
lamps,  by  Messrs.  Siemens;  the  Maxim  incan- 
descent light,  by  the  Electric  Light  and  Power 
Generator  Company  ; and  the  Crompton  light,  by 
Mr.  E,  E,  Crompton,  An  instrumental  concert 
was  given  by  the  band  of  the  Eoyal  Military 
Asylum,  in  the  Eoyal  Horticultural  Society’s 
Conservatory,  and  by  the  band  of  the  Cold- 
stream Guards,  in  the  Eoyal  Albert  Hall.  There 
was  also  a selection  of  vocal  and  instrumental 
pmsic,  by  the  scholars  of  the  National  Training 
School  for  Music,  under  the  direction  of  Hr,  Stainer; 
a selection  of  part-songs,  by  the  students  of  St. 
Mark’s  Training  College,  conducted  by  Mr.  Owen 
Breden,  and  by  children  taught  on  the  Tonic  Sol- 
Fa  method,  conducted  by  Mr,  John  Evans,  In- 
spector of  Singing  to  the  Board  School  of 
London.  The  exhibition  of  school  needlework  by 
children  in  public  elementary  and  other  schools 
at  home  and  abroad,  was  on  view  in  the  East 
Theatre  of  the  Eoyal  Albert  Hall. 

The  meetings  for  the  reading  of  papers  and 
discussion  commenced  with  the  meeting  of  Section 
A.,  Methods  of  Teaching  and  Examining  in 
Domestic  Econom}’,  in  the  Great  Boom  of  the 
Society  on  Tuesday,  June  21st,  1881,  the 
Countess  of  Aielie  in  the  chair,  with  Sir 
Henry  Cole,  K.C.B.,  as  assessor. 

The  first  paper  read  was  by  Lady  Stuart  Hogg,  on 
“The  Teaching  and  Superintendence  by  Women  in 
Elementary  Schools.” 

Lady  Stuart  Hogg  wished  to  add  that,  when  abroad,  she 
had  often  noticed  how  very  helpless  our  countrywomen 
were.  The  husbands  of  the  women,  to  whose  ignorance 
of  domestic  matters  reference  was  made  in  the  paper,  were 
certainly  getting  far  better  wages  than  many  mechanics 
and  railway  clerks  in  England,  and  yet  they  were  unable 
to  save  any  money,  from  having  to  maintain  so  many 


servants.  With  regard  to  soldiers’  wives,  they  were 
absolutely  dependent  on  the  ladies  to  cut  out  their  things 
for  them.  She  therefore  thought  that  this  movement 
would  be  of  enormous  value  in  making  Englishwomen 
really  as  useful  as  the  corresponding  classes  in  both 
France  and  Germany. 

The  Rev.  J.  P.  Faunthorpe,  before  reading  the  next 
paper,  begged  leave  to  state  that  he  had  recently  heard 
that  the  inspectors  of  needlework  in  France  were  ex- 
clusively women. 


Paper  read  was,  “ Suggested  Outlines  of  a Plan  for 
Establishing  Women’s  Inspection  of  the  Teaching  of 
Domestic  Economy  by  Counties,”  proposed  by  some 
members  of  the  Executive  Committee  of  the  Congress 
(Sir  Henry  Cole,  Eev.  Newton  Price,  and  Eev.  J.  P. 
Faunthorpe). 

Mr.  Mostyn  Price  (one  of  her  Majesty’s  Inspectors  of 
Schools  for  Monmouthshire)  said  all  inspectors  of 
schools  would  cordially  agree  with  what  had  been  said 
by  Lady  Stuart  Hogg  as  to  the  desirability  of  in- 
spection of  needlework  by  ladies.  He  w'ould,  however, 
not  wish  to  hamper  them  with  so  exhausting  a work  as. 
a progress  throughout  the  counties,  and  would  suggest 
that  some  system  should  be  organised  rather  for 
enabling  the  inspection  to  be  carried  out  at  head- 
quarters. It  might  not  be  out  of  place  altogether  that,  as  a 
Government  Inspector  of  Schools,  he  should  offer  a few 
remarks  on  the  progress  of  teaching  domestic  economy  in 
his  district  for  the  criticism  of  ladies  present.  Being  a 
Government  officer,  acting  under  the  direction  of  the 
Education  Department,  he  must  not  be  supposed  for  a 
moment  to  be  officially  criticising  any  part  of  the 
syllabus  of  the  Code  sanctioned  by  his  superiors.  And 
any  remarks  he  might  make,  therefore,  must  be  taken 
simply  as  offered  in  his  private  character  of  listener  at 
this  Congress.  Mr.  Price  then  gave  an  account  of  the 
need,  in  his  Monmouthshire  district,  for  such  instruc- 
tion as  was  proposed  in  the  papers  read,  and  of  the 
work  being  done  there. 

Paper  on  “ County  Organisations  for  Teaching 
Branches  of  Domestic  Economy,”  was  read  by  the  Rev, 


iewton  Price,  M.A. 

Mr.  Stephen  Mitchell  said  that  the  method  of  teaching 
>y  books  was  at  fault.  Papers  were  sent  in  to  the 
kience  and  Art  Department  in  great  numbers,  but, 
hough  without  any  outward  distinctions,  they  could 
)e  traced  to  particular  schools  by  internal  evidence,  from 
iontaining  the  same  mistakes  and  the  same  kind  of 
)lunders,  showing  that  the  children  did  not  know  w hat 
hey  were  writing  about,  but  that  they  were  simply 
sopying  from  text-books,  without  any  knowledge  of 
nethod  or  principle.  Ho,  therefore,  deprecated  the  use 
)f  books  for  the  children,  though  they  would  be  useful 
er  teachers ; and  the  childien  should  be  shown  how  they 
jould  do  tilings  for  themselves.  With  regard  to  the 
•emark  that  while  some  ladies  were  able  to  wmrk  suc- 
sessMly,  others  rashly  following^  them  only  exposed 
hemselves  to  ridicule,  that  result  simply  arose  from  t-.e 
adies  not  knowing  what  they  were  teaching. 

Mr  Kempson  said  it  was  very  satisfactory  that  girls 
vere  being  taught  domestic  economy  in  the  ^^chools, 
tnd  with  good  results,  but  he  also  thought  boys  should 
)e  taught  social  and  poUtical  economy  as  loudi'cd 
iubjects. 

Mrs  Gover  advocated  the  claims  of  factory  cCtrL  to 
nstructiou  of  this  land.  Thousands  of  them  would  as 
eadily  attend  classes  for  their  benefit  as  they  woiAJ  go 
:o  penny  readings.  Evening  classes  rmght  usefiffiy  be 
established,  as  the  Factory  Acts  compelled  a cessation  of 

.abour  at  eight  o’clock. 

Miss  Kenrick  thought  a divided  inspectorship  woidd 
Qot  be  so  satisfactory  as  the  present  system  It  was  a 
mistake  to  suppose  every  woman  knew  somethmg  about 
sewino-  • and  some  who  undertook  that  unportant  branch 
of  ins&uction  were  anytlijng  but  competent  to  do  so. 
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The  instruction  of  very  young  children  should  be  left 
to  Tvpmen  ; but  it  was  a very  different  thing  to  say  that 
they  should  be  entrusted  with  all  examinations,  though 
ladies  might  properly  be  appointed  to  assist  the  inspectors 
in  the  examination  of  needlework,  and  such  matters 
with  which  a man  could  not  be  so  well  acquainted. 
Confiision  only  would  result  from  the  appointment  of 
two  sets  of  inspectors,  and  an  over  amount  of  work 
would  be  extracted  from  the  children.  Cookery  was 
not  a subject  which  could  be  examined  on,  or  made  a 
means  of  obtaining  a Government  grant,  but  should 
rather  be  taught  so  as  to  be  brought  into  the  children’s 
homes.  Principles  should  be  instilled  into  their  minds 
by  the  help  of  experiments  ; and  the  girls’  homes  would 
then  benefit  by  their  teaching.  Half  the  battle  would 
be  won,  when  once  the  children’s  minds  were  interested. 

Sir  Henry  Cole  agreed  that  very  young  children  were 
better  taught  by  women  than  by  men.  The  two  formid- 
able words,  “ domestic  economy,”  simply  meant  “home 
life,”  the  knowledge  of  which  should  be  inculcated  (as 
it  did,  in  fact,  begin  from  the  earliest  age  at  home) 
before  reading,  writing,  and  arithmetic  were  taught ; 
cleanliness  was  not  a matter  for  text-books  or  physio- 
logical diagrams. 

Miss  Guthrie  Wright  said  this  Congress  had  par- 
ticularly to  do  with  the  subject  of  teaching  domestic 
economy  in  public  elementary  schools.  Such  instruc- 
tion was  as  necessary  for  the  higher  as  for  the 
working  classes,  and  if  good  examples  were  shown  by 
the  upper  and  middle  classes,  the  subject  would  be  much 
more  popular  and  acceptable  to  the  working  classes, 
than  if  pushed  among  the  latter  exclusively.  At  the 
school  in  Edinburgh,  the  object  arrived  at  was  to  teach 
subjects  which  could  be  made  useful  at  home.  That,  of 
course,  presented  a very  wide  field  for  future  work,  and 
included  sanitary  teaching  alike  for  rich  and  poor.  The 
recognition  of  elementary  teaching  in  the  Code  was 
only  a matter  of  time  ; but  in  private  schools  consider- 
able attention  had  been  given  to  it,  and  the  managers 
had  been  induced  to  take  it  up.  Public  attention  in 
this  direction  was  much  required.  More  than  was 
really  possible  to  teach,  in  the  shape  of  languages,  draw- 
ing, and  music,  was  expected  from  girls  before  leaving 
school,  and  it  would  be  well  if  domestic  economy  were 
made,  to  a considerable  extent,  a substitute.  Three 
subjects  might  be  practically  taught,  cookery,  laundry 
work,  and  cutting  out  clothes.  A great  deal  of  good 
had  been  done  by  the  public  cookery  classes  for  older 
persons,  and  homely  teaching  could  also  be  given  at 
mothers’  meetings,  care  being  taken  to  leave  out  all 
technical  expressions  on  the  scientific  part  of  the  ques- 
tion. 

Dr.  Mann  said  that  this  Congress  would  be  specially 
valuable  if  it  should  succeed  in  bringing  before  the 
public  the  great  necessity  for  women  doing  women’s 
work.  He  did  not  think  ladies  had  ever  before  taken 
so  much  practical  interest  in  these  matters  as  they  were 
doing  now,  and  hoped  this  was  but  the  first  of  a series 
of  meetings  which  would  show  they  could  work  for  that 
object. 

Miss  Fanny  Calder  said  that  it  had  been  found  in  the 
North  of  England  that  cookery  could  not  be  taught 
theoretically,  and  they  had  been  considering  how  they 
coiild  best  teach  and  examine  upon  it  practically. 
Grants  for  practical  work  of  that  description  had  been 
applied  for,  and  Mr.  Mundella  promised  to  give  the 
matter  full  consideration.  Where  the  teaching  had  been 
theoretical  it  had  been  unsatisfactory.  The  inspectors 
had  recommended  that  some  plans  should  be  devised  for 
the  adoption  of  new  practical  methods,  in  connection 
with  South  Kensington. 

Paper  read  by  Dr  Mann,  on  “Domestic  Economy, 
Defined  and  Arranged  for  Elementary  School  Teach- 
ing.” 

Mrs.  Fenwick  (rnember  of  Yorkshire  Ladies’  Counc 


of  Education,  and  hon.  sec.  York  County  School  of 
Cookery)  advocated  the  appointment  of  lady  inspectors 
for  schools  in  domestic  economy  subjects,  as  men  who 
had  had  a classical  education  could  not  be  expected  to 
acquire  the  necessary  knowledge  of  cookery  and  needle- 
work. Influence  should,  therefore,  be  brought  to  bear 
on  the  Government  to  appoint  properly  qualified  lady 
inspectors. 

Miss  Phillips  referred  to  the  reluctance  of  persons  to 
attend  classes,  and  urged  that  girls  should  not  be  con- 
fused by  too  many  subjects  being  brought  before  them. 

Mr.  Chadwick  was  an  advocate  for  women  doing 
women’s  work,  and  said  the  best  work  was  done  in 
schools  which  had  female  teaches.  A great  advance 
would  be  made  by  substituting  for  the  teaching  of 
childless  wranglers,  that  of  ladies  who  were  well 
accustomed  to  the  work  of  their  own  families. 

A paper  was  read  by  Miss  Andrews,  on  “ The  Need 
of  Domestic  Economy  in  the  bringing  up  of  Pauper 
Children.” 

Mr.  Chadwick  remarked,  on  the  question  of  waste, 
that  on  visiting  a pauper  school  he  had  found  a prize 
pig  being  fed  on  the  waste  from  the  tables.  At  St. 
Pancras  Workhouse  there  were  cooking  ranges  and 
washing  apparatus  established,  and  everything  had 
been  systematised,  with  the  result  that  90  per  cent, 
of  the  children  now  got  good  situations,  against 
one -third  formerly. 

The  meeting  then  adjourned  for  luncheon. 

On  the  re -assembling  of  the  meeting,  Mrs.  Bidder  took 
the  chair. 

Mrs.  Barnett  read  Mrs.  Greenup’s  paper,  on  “The 
Teaching  of  Domestic  Economy  in  Schools.” 

Sir  Henry  Cole  said  it  was  mere  pedantry  to  think 
that  people  could  go  through  the  world  with  all  the 
virtues,  if  they  knew  nothing  about  how  to  practice 
them.  It  was  fallaciovis  to  hold,  according  to  the  Code, 
that  until  children  had  passed  the  fourth  standard  they 
were  not  to  be  taught  cleanliness,  thrift,  and  economy. 
He  inquired  of  Lady  Stanley  of  Alderney  whether  she 
was  not  of  opinion  that  children  three  years  old  might 
not  be  taught  something  of  domestic  economy  before 
they  knew  anything  of  reading,  writing,  and  arith- 
metic. 

Lady  Stanley  of  Alderney  thought  it  would  be  no  use 
teaching  sewing  and  needlework  at  such  an  age,  and 
considered  children  would  be  much  better  employed 
rubbing  their  fingers  in  perfect  liberty.  Eour  years  of 
age  was  quite  early  enough  for  children  to  go  to  school. 

Miss  E.  M.  Brant  (Board  School,  Great  Berkhamstead, 
Herts)  read  a paper  on  “ Method  of  Teaching  Domestic 
Economy.” 

Sir  Henry  Cole  thought  that  if  young  people  went 
through  such  instructions  as  was  advocated  in  the 
paper,  girls  taking  domestic  situations  would  be  better 
prepared  to  fiU  them  than  at  present. 

Mrs.  Ross  (manager  of  a London  Board  School) 
having  spoken  in  favour  of  such  instruction, 

Mr.  Alsager  Hay  Hill  deprecated  mere  theoretical 
teaching,  and  suggested  the  promulgation  of  practical 
suggestions  in  the  cheap  popular  newspapers  and 
periodicals. 

The  Rev.  E.  E.  M.  McCarthy’s  paper,  “ Examina- 
tion and  Inspection  in  relation  to  Domestic  Economy,” 
was  read  by  the  Rev.  J.  P.  Faunthorpe. 

Mrs.  Rowland  Williams  read  a paper  on  “The  Code 
Sjud  Domestic  Economy.”  (Second  Branch.) 

Mr.  Faunthorpe  protested  against  wholesale  con- 
demnation of  theoretical  and  the  exclusive  advocacy  of 
practical  teaching.  The  mistresses  leaving  the  training 
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college  need  not  necessarily  know  anything  of  cookery, 
and  practical  qualifications  should  he  demanded  of  the 
teachers  before  they  were  required  of  the  children. 

Sir  Henry  Cole  read  a paper  on  “ Teachers’  Certificates 
of  Competency.” 

Miss  Harriett  Martin  read  a paper  on  “Domestic 
Economy  in  Schools  and  Training  Colleges.” 

Mr.  William  J.  Harrison’s  (F.G.S.)  prize  paper.  “The 
Itinerant  Method  of  Teaching  Domestic  Economy  in 
Public  Elementary  Schools,”  was  read. 

Miss  Becker  disliked  class  legislation,  that  would  make 
obligatory  on  the  poor  the  acquirement  of  knowledge 
such  as  cookery,  needlework,  and  general  domestic 
economy,  which  was  not  demanded  of  the  rich.  At 
present  the  compulsory  education  imposed  was  obligatory 
alike  on  all. 

Mrs.  Fenwick  urged  that  the  teaching  in  these  sub- 
jects should  be  both  practical  and  theoretical,  and 
should  be  imparted  according  to  age,  and  not  by 
standards,  in  order  to  reach  dull  giiis. 

Mrs.  Charles  differed  from  Miss  Becker’s  views  on 
class  legislation. 

Mr.  Alcock  and  the  Rev.  J.  P.  Faunthorpe  added  a 
few  confirmatory  remarks,  and  the  meeting  terminated. 

The  meeting  of  Wednesday,  22nd  Jnne,  was 
held  at  the  Eoyal  Albert  Hall,  at  11  a.m.,  the 
Countess  Spencer  in  the  chair,  and  the  Eev. 
Newton  Price,  assessor. 

Section  B. — Needlewoek. 

Mrs.  Stanley  read  a paper  on  “Needlework  Certifi- 
cates for  Teachers.” 

Madame  Guizot  de  Witt’s  paper,  on  “The  State  of 
Needlework  in  the  Primary  Schools  of  France,”  was 
read  by  Miss  Mallett. 

Miss  Kenrick  spoke  specially  in  reference  to  needle- 
work done  in  Binningham  Board  Schools,  and  pointed 
out  the  necessity  of  teaching  ihe  art  of  cutting  out 
without  waste.  She  had  found  children  in  the  first 
standard,  about  seven  years  of  age,  able  to  knit  stock- 
ings. Coloured  materials  in  work  might  be  used  with 
advantage,  and  in  other  ways  a great  deal  might  be  done 
to  make  the  children’s  work  “ pretty”  for  them.  One  of 
her  experiments  was  having  a number  of  cheap  dolls 
dressed  by  the  children  of  standards  4,  5,  and  6,  and 
she  suggested  that  it  would  be  a temptation  to  girls  to 
go  on  with  their  work  if  one  of  the  dolls  was  given  in 
each  school  as  a prize  for  the  best  work.  To  possess  a 
doll,  a child  would,  she  believed,  work  steadily  for  a year. 

A Lady  recommended  that  boys  in  infant  schools 
should  be  taught  to  use  the  needle,  and  learn  to  sew  and 
knit  as  well  as  the  girls.  Little  boys  got  very  tired 
while  the  girls  were  sewing,  and  the  only  resource  was 
to  give  them  their  lessons  to  do  over  again.  She  had 
herself  taught  boys  as  young  as  2^  years  to  knit,  making 
the  inducement  to  them  to  learn  that  they  might  sit  up 
instead  of  going  to  bed,  as  they  would  have  to  do  if  they 
did  not  learn  to  do  something  to  occupy  their  fingers. 

Rev.  Newton  Price  was  requested  by  Lady  Airlie  to 
state  that  a coachman  in  her  employment  was  able  to, 
and  did,  knit  all  the  stockings  for  his  family.  He  quite 
agreed  in  the  desirability  of  boys  being  taught  generally 
arts  so  usefiil. 

Mrs.  Cromwell  gave  an  instance  of  a school  in  Devon- 
shire where  the  boys  were  so  instructed  with  advantage. 

Rev.  Newton  Price  said  that  in  the  Duchess  of  Leeds’ 
schools  prizes  were  given  for  such  work  ; and,  on  the 
whole,  the  work  done  by  the  boys  was  superior  to  that 
performed  by  the  girls. 


lady  Stuart  Hogg  called  attention  to  a remark  by  M. 
Le  Gouvet,  a great  authority  on  educational  matters  in 
France,  on  the  apparent  inability  of  peasant  men  to  find 
any  occupation  in  the  evenings  beyond  idly  smoking ; 
and  the  utility  of  giving  them  a means  of  employing 
their  leisure  in  needlework  of  some  kind. 

Mrs.  Bacre  Craven  remarked  that  in  the  Franco- 
German  war,  the  Germans  in  hospital  were  able  to 
occupy  themselves  usefully  with  the  needle,  wliile  the 
French  had  great  difficulty  in  passing  the  long  hours. 
It  would  be  well  if  boys  in  English  schools  ’were  taught 
to  sew  and  knit  as  in  the  German  schools. 

Rev.  Newton  Price  said  that  one  result  of  this 
Congress  would  be  a recommendation  to  the  authorities 
of  the  Educational  Department  in  favour  of  the  instruc- 
tion of  boys  in  these  matters. 

Miss  Sempill’s  paper  on  “ Simultaneous  Teaching  of 
Needlework”  was  read. 

Rev.  Newton  Price  gave  an  instance,  on  the  authority 
of  a lady  present,  of  an  old  soldier  having  made,  of  his 
own  design,  from  silk  cuttings,  a very  fine  patchwork 
quilt,  which  afterwards  received  the  approval  of  the 
Duchess  of  Edinburgh. 

Miss  Cole’s  paper,  “ Notes  on  Clothing  and  Dress,” 
was  read  by  Miss  Stanley. 

Miss  Kenrick  suggested  that  the  children  should  be 
put  through  examinations  as  to  the  amount  and  quality 
of  the  materials  required  to  be  made  up  into  garments, 
and  said  that  interspersing  the  lessons  with  questions  for 
that  purpose  would  enliven  the  dulness  of  the  work.  It 
was  very  desirable  that  children  should  be  taught  to 
combine  colours  tastefully,  and  so  avoid  the  discordant 
results  of  ill-selected  and  badly  arranged  finery.  Boys 
she  could  not  admit  to  be  quite  so  clever  with  the 
needle  as  they  had  been  represented,  but  still  much 
might  be  done  in  teaching  them. 

Miss  Stanley  offered  a few  remarks  on  the  inculca- 
tion of  ideas  of  suitability  in  dress  to  height,  figure,  and 
occupation.  Students  should  be  carefully  instructed  in 
those  matters,  and  teachers  should  avoid  appearing  un- 
necessarily ornamented  in  their  work. 

Mrs.  Iloyerurged  the  necessity  of  a good  example 
being  set  in  matters  of  di’ess  by  teachers  to  the  children 
in  their  charge. 

Paper  by  Madame  Van  Eyck-Hardamann,  read  by 
Miss  Mallett,  “ The  Teaching  of  Plain  Needlework  in 
the  Netherlands.” 

A Lady  objected  to  so  much  time  as  six  hours  beiig 
given  in  the  last  standard  to  instructing  girls  who 
might  be  urgently  wanted  at  home,  and  thought  four 
hours  would  be  sufficient. 

Pev.  Fredk.  Lawrence  (secretary  to  the  Chui'ch 
of  England  Mourning  Reform  Association)  offered  a 
few  remarks  on  the  objects  ot  that  body,  for  which  he 
asked  support,  and  said  that  one  of  its  objects  was  the 
abolition  of  crape  for  ladies  as  a sign  of  mourning. 

Mrs.  Erskine’s  paper,  “ Notes  on  Teaching  of  Needle- 
work in  Elementary  Schools,”  was  read  by  Miss 
Stanley. 

Miss  Curry’s  Paper,  “Howl  Teach  Sewing,”  was 
read  by  Miss  Webb,  and  the  meeting  adjourned. 

On  the  re -assembling  of  the  meeting,  a lecture  was 
giveai  by  Mrs.  Floyer,  Demonstrator  in  Plain  Needle- 
work to  the  London  Institute  for  the  Advancement  of 
Plain  Needlework. 

Mrs.  Floyer  said,  with  regard  to  the  simultaneous 
teaching  of  needlework,  as  reading,  -writing,  and 
arithmetic  had  for  many  years  been  taught  in  that 
way,  it  had  occurred  to  her  that  the  same  method  might 
advantageously  be  used  in  respect  to  needlework.  The 
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question  was,  how  was  it  to  be  done,  and  the  first 
thing  necessary  was  the  adoption  of  a simple  plan  for 
avoidance  of  waste,  and  to  render  tools  unnecessary  as 
far  as  possible,  the  teacher  always  having  the  whole 
class  at  command.  With  the  object  of  simplification, 
the  method  of  hemming,  for  instance,  had  been 
reduced  to  six  movements,  and  instead  of  being 
allowed  to  move  their  fingers  in  any  way  they  pleased, 
they  were  instructed  in  position  drill  for  their  hands. 
This  kind  of  instruction  at  once  rendered  children  con- 
structing, and  not  merely  consuming,  members  of  society. 
Specimens  of  work  done  after  short  periods  of  teaching 
were  then  referred  to  and  explained.  On  the  next 
subject  of  knitting  much  needless  difficulty  had  been 
occasioned  in  teaching  children,  and  they  could  be  easily 
taught  to  do  for  themselves  what  was  often  done  for 
them  by  teachers,  in  the  shape  of  “casting  on” 
and.  in  other  ways.  Explanation  was  then  given 
on  the  blackboard  of  a system  for  demonstrat- 
ing proper  modes  of  taking  stitches,  thus  giving 
the  children  definite  standards  to  work  l3y.  The  great 
bugbear  of  teaching  was  how  to  teach  classes  of  sixty 
or  seventy  children  the  way  to  cut  out,  in  the  absence 
of  materials  for  them  all.  It  had,  therefore,  been 
thought  advisable  to  utilise  the  kinder- garten  principle 
of  using  chequered  slates,  and  it  was  found  that  the 
children  had  no  difficulty  in  extending  their  work  from 
th e patterns  after  every  three  lessons.  A great  difficulty 
was  to  keep  children  clean  who  came  from  the  poorest 
homes,  and,  in  view  of  that  fact,  the  cleanly  appearance 
of  the  work  shown  was  very  creditable  to  the  teachers. 
The  importance  of  drill  among  children  was  really 
hardly  understood.  Teachers  should  recognise  the 
necessity  of  self-drill  in  the  first  place,  and  its  results 
would  show  themselves  in  the  condition  of  their 
schools.  Boys  should  be  taught  needlework  as  a means 
of  giving  them  greater  facility  in  the  use  of  their  fingers 
—a  much  needed  requirement  for  them — for  it  was 
a common  and  true  saying  that  “their  fingers  were 
all  thumbs.”  Old  copy-books  might  be  used  for 
making  patterns.  More  specimens  were  then  referred 
to,  and  the  work  analysed  as  showing  the  efficacy  of  the 
simultaneous  plan  of  teaching.  The  most  earnest  appli- 
cation by  the  children  was  often  stultified  by  the 
failure  of  their  teachers  to  supply  them  with  proper 
standards. 

Paper  read  by  the  Hon.  Albertine  Grosvenor,  on  the 
“ Watford  and  West  Herts  Association  for  the  Improve- 
ment of  Elementary  Needlework  in  Schools.” 

Eev.  Newton  Price  said  formerly  there  was  a great 
want  of  faith  in  the  power  of  the  inspectors*  power  of 
judging  needlework,  and  teachers  had  candidly  admitted 
that,  until  the  association  came  into  existence,  needle- 
work was  very  much  neglected  by  them,  Imowing  the 
inability  of  the  inspectors  to  understand  it,  in  favour  of 
other  subjects  which  would  do  them  more  credit,  but 
since  the  efforts  of  the  association  had  been  pointed  in 
this  direction,  the  great  progress  made  had  astonished 
the  managers. 

Miss  Phillips  read  a paper  on  “ Needlework.” 

A Lady  remarked  that  a great  deal  had  been  said 
about  what  was  being  done  for  the  women  of  the 
future,  and  said  she  would  be  glad  to  hear  what  was 
being  done  for  the  grown-up  women  of  the  present. 

Miss  Allen  read  her  prize  paper,  “ Instruction  in 
Needlework.” 


The  evening  meeting  on  Wednesday,  22nd  June, 
was  held  at  seven  o’clock,  at  the  House  of  the 
Society  of  Arts,  when  the  chair  was  taken  by  Mrs. 
Mann,  Sir  He  Cole  acting  as  ase^essor. 


Section  A. — Food  : Its  Composition  and  Nutritious 
Value;  its  Functions. 

A paper,  by  Miss  Birncle  (Dumbarton),  on  “ How  I 
Teach  Practical  Cooking,”  was  read  by  Miss  Yates. 

Sir  Henry  Cole  said  this  lady  had  received  one  of  the 
eight  prizes  awarded  by  the  Society  for  a paper  on  the 
teaching  of  cookery. 

The  Eev.  Nugent  Price  said  a circular  had  been  sent 
to  her  Majesty’s  inspectors  with  regard  to  the  instruc- 
tion given  in  cookery  and  domestic  economy,  the 
matter  having  been  very  slightly  dealt  with  in  the  Blue- 
book.  When  the  results  had  been  analysed  and  arranged, 
it  was  intended  to  lay  them  before  the  Education 
Department.  Cookery  was  now  taught  in  300  schools, 
including  all  the  large  towns  except  Manchester.  Tho 
inspectors  themselves  seemed  very  favourable  to  tho 
teaching  of  this  subject,  but  he  was  sorry  to  find  that 
some  ladies  would  prefer  that  children  should  be  taught 
drawing  or  philosophy.  He  hoped  that  every  effort 
would  be  made  to  keep  down  the  expense  of  teaching 
cookery,  and  no  attempt  be  made  to  turn  out  cooks  fit 
for  rich  men’s  establishments.  He  was  proud  to  say 
he  was  the  first  to  introduce  this  subject  into  a public 
elementary  school. 

Sir  Henry  Cole  said  some  years  ago  they  prevailed  on  a 
Government  Inspector  to  visit  the  School  of  Cookery,  and 
he  was  much  shocked  at  finding  tho  children  were 
taught  to  clean  pots  and  pans.  This  gentleman  was  tho 
author  of  the  phrase  “Culinary  Treatment,”  in  place 
of  cooking,  but  he  hoped  it  would  soon  give  place  to  tho 
proper  term. 

Miss  Harriet  Martin  next  read  a paper  on  ‘ ‘ Some 
Points  Considered  in  Teaching  the  Second  Branch  of 
Domestic  Economy,”  explaining  in  detail  tho  method 
of  instruction  followed  in  Whitelands  College,  Cholsea, 
Sir  Henry  Cole  thought  the  teaching  of  teachers  waa 
carried  out  more  perfectly  at  Whitelands  than,  ftnyi 
where  else. 

Dr.  Mann  wished  to  draw  attention  to  the  fact  that 
this  paper  referred  especially  to  the  education  o| 
teachers.  For  many  years  he  had  been  acquainted  with 
this  college,  and  it  was  quite  marvellous  what  resultf^ 
were  obtained  there  in  a course  of  two  years. 

Dr.  Frances  Hoggan  said,  in  listening  to  the  list  of 
dishes  mentioned,  she  had  been  sorry  to  miss  vege- 
table dishes,  especially  as  many  of  the  teachers  were 
going  to  neighbourhoods  where  there  would  be  a large 
amount  of  vegetable  food  at  command.  It  was  quite 
possible  to  obtain  everything  requisite  to  build  up  the 
body  and  repair  waste  from  the  vegetable  kingdom  alone, 
and  it  was,  therefore,  of  great  importance  that  this 
branch  of  cooking  should  receive  due  attention. 
2,500  vegetarian  dinners  were  now  given  annually 
in  London,  and  there  v/as  great  difficulty  in  find- 
ing cooks  competent  in  this  branch.  It  would 
be  desirable,  therefore,  that  where  a sufficient 
class  could  be  formed,  a teacher  of  vegetarian  cookery 
should  be  specially  engaged.  She  was  a great  advocate 
for  simplicity  in  everything,  and  preferred  the  terms 
nitrogenous  and  non -nitrogenous  foods  in  place  of  the 
distinctions  of  flesh -forming  and  heat -producing,  which 
recent  researches  had  shown  could  not  always  be  main- 
tained. 

Miss  Martin  admitted  that  it  was  an  omission  not  to 
have  mentioned  the  cooking  of  vegetables,  but  it  was 
simply  for  the  want  of  space.  AU  the  girls  were 
taught  how  to  boil  a potato.  She  preferred  the  terms 
combustible  or  non -combustible,  or  oxidisable  and  non- 
oxidisable,  as  physiological  terms,  to  chemical  ones. 

Miss  Barnett  imagined  that  what  vegetarians  re- 
quired was  something  more  than  the  proper  cooking  of 
a potato.  She  had  frequently  been  asked  for  lessons  in 
producing  a variety  of  vegetarian  dishes,  and  had  given 
them. 
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A paper  on  “A  Method  of  Teaching  Cookery,”  by 
Miss  Clive  Bayley,  was  next  read, 

Sir  Henry  Cole  said  this  subject  of  culinary  treatment 
I had  now  been  in  public  documents  for  some  years,  but 
I there  were  only  two  places  where  female  teachers  could 
be  taught  cooking,  and  the  department  did  not  even 
insist  that  teachers  should  have  a knowledge  of  cooking. 

Miss  E.  Barnett  next  read  a paper  on  ‘ ‘ Cookery  and 
Cookery  Teachers.” 

Sir  H.  Cole  said  there  were  several  points  of  great 
importance  in  this  paper.  It  was  very  important  that 
a teacher  of  cookery  should  be  well  educated,  but  he 
did  not  know  how  that  was  to  be  secured. 

A Lady  suggested  that  a common  kitchen  as  well  as 
a laundry  should  be  placed  at  the  top  of  model  lodging 
houses.  It  would  be  a great  benefit  if  the  rich  would 
take  care  that  the  liquor  in  which  poultry  or  meat  was 
boiled  were  given  to  the  poor,  instead  of  being  thrown 
down  the  sewers. 

Mr?.  Mann  next  read  a paper  on  “ The  Economical 
Establishment  and  Management  of  School  Kitchens.” 

A paper  on  “Domestic  Cookery,  as  Taught  to  the 
Children  of  a Voluntary  School,”  by  Mrs.  Debenham, 
was  next  read. 

Mr.  Alan  S.  Cole  then  read  a paper  on  “ The  Philo- 
sophy of  Cookery.” 

Miss  Guthrie  Wright  mshed  to  remark  that  all  con- 
nected with  schools  would  agree  with  Mrs.  Mann 
that  cookery  should  be  taught  practically,  and, 
as  a rule,  she  believed  it  was  taught  in  that  way. 
In  Edinburgh,  they  had  not  a special  Idtchen, 
and  cudeavoui’ed  to  make  the  conditions  as  nearly 
as  possible  parallel  to  those  which  obtained 
in  their  own  homes.  Strict  attention  was  paid  to 
I economy  of  matenal,  the  object  being  not  to  make  cooks, 
but  to  improve  the  cooking  in  the  homes  of  the  poor. 
Pulses  were  paid  much  attention  to.  The  lessons  con- 
sisted of  twelve  demonstrations,  and  were  given  to  girls 
of  12  years  old,  and  to  those  who  had  passed  the  fifth 
standard.  Boys  were  also  allowed  to  attend  in  some 
cases.  The  teaching  of  Cookery  in  Training  Colleges 
was  of  very  great  importance.  It  was  very  important  to 
select  women  of  good  education  for  teachers  of  cookery  : 
she  did  not  see  how  anyone  else  could  teach  it  properly. 

Sir  Henry  Cole  said  a book  might  be  bought  for  Is. 
which  would  show  how  to  teach  a child  of  four  years  of 
age  the  rudiments  of  cooking,  which  he  would  recom- 
mend to  the  attention  of  the  meeting.  Ho  explained 
some  of  the  details  which  could  be  very  easily'-  conveyed 
to  a young  child’s  mind,  and  the  practical  operations  in 
which  tliey  might  take  part.  The  title  of  the  book  was 
“Handbook  of  Home  Life.”  He  had  to  state  on 
behalf  of  a Diocesan  Inspector  that  £5  was  quite 
i sufiicient  expenditure  for  utensils  if  some  sort  of  cook- 
ing range  were  at  hand.  He  believed  cookery  teaching 
often  failed  from  attempting  too  much. 

The  next  paper  was  on  “ The  Importance  of  Teach- 
ing Children  the  Great  Benefits  to  bo  derived  from  the 

iUse  of  Whole -meal  Bread,”  by  Miss  Yates. 

Mrs.  Fenwick  thought  the  whole  subject  of  domestic 
■economy  should  be  taught,  not  cookery  alone.  In 
t Yorkshire  they  endeavoured  to  teach  the  whole  subjects 
1 connected  with  it  except  washing,  to  which  they  had  not 
* yet  attained.  She  suggested  that  the  whole  subject 
♦ .should  be  considered  necessary  to  the  training  of  teachers 
of  cookery,  as  the  whole  was  connected  together.  She 
gave  details  of  the  manner  in  which  cookery  was  taught 
and  the  utensils  which  were  employed. 

Mr.  W.  S.  Mitchell  read  a paper  on  “The  Eood 
Collection  at  Bethnal-green,”  and  the  advantages  to  be 
derived  from  a study  of  it. 

After  a few  remarks  from  Mr.  Clements,  the  Confer- 
ence adjourned  until  Thursday  momingateleveno’ clock. 


MISCELLANEOUS. 


GAS  FOE,  LIGHT  AKD  HEATING. 

On  Tuesday,  rlune  14,  Dr.  C.  W.  Siemens,  F.Pi.S., 
read  a paper  before  the  conference  of  gas  managers  held 
at  Birmingham,  on  “ Gas  Supply,  both  for  Heating 
and  Illuminating  Purposes.”  When,  within  the 
memory  of  living  men,  the  gas-burner  took  the  place  of 
the  oil-lamp,  the  improvement  was  so  great  that  tho 
ultimate  condition  of  perfection  appeared  to  have  been 
reached.  It  is  only  in  recent  years  that  much  atten- 
tion has  been  bestowed  upon  the  utili.sation  of  by-pro- 
ducts with  a view  of  cheapening  cost,  and  tlwit  the  con- 
sumer has  become  alive  to  the  importance  of  having 
a gas  of  high  illiuninating  power,  free  from  nauseous 
constituents,  such  as  bisulphide  of  carbon,  thus 
providing  a stimulant  for  progress  on  the  part 
of  the  gas-works  manager.  This  condition  of  thing.s 
has  been  rudely  shaken  by  the  introduction  of  tho 
electric  light,  which,  owing  to  its  greater  brilliancy  and 
cheapness,  threatens  to  do  for  gas  what  gas  did  for  oil 
half  a century  before.  The  fighting  of  the  City  of 
London  and  of  public  halls  and  works  furnishes  proof 
that  the  electric  fight  is  not  an  imaginary,  but  a real 
competitor  with  gas  as  an  illuminant ; and  it  is  indeed 
time  for  gas  engineers  and  managers  to  look  seriously 
to  their  position  with  regard  to  this  new  rival.  For  my 
own  part  (Dr.  Siemens  said),  I pre.sent  my. self  before  you 
both  as  a rival  and  a friend — as  a rival,  becau.se  I am  one 
of  the  promoters  of  electric  illumination ; and  as  a friend, 
because  I have  advocated  the  use  of  gas  for  heating  ])ur- 
poses  during  the  last  20  years,  and  am  not  disposed  to 
relinquish  my  advocacy  of  gas  both  as  an  illmniuat- 
ing  and  as  a heating  agent.  Speaking  as  a gas 
engineer,  I should  be  disposed  to  regard  the  electric 
fight  as  an  incentive  to  fresh  exertion,  confidently 
anticipating  achievements  by  the  use  of  gas  which 
would  probably  have  been  long  postponed  under 
the  continued  regime  of  a monopoly.  ^ilready  wo 
observe,  thanks  chiefly  to  Mr.  Sugg,  both  in  our 
thoroughfares  and  in  oiu*  apartments,  gas-buraers 
producing  abrighter  fight  than  was  to  be  seen  previously : 
and  although  gas  will  have  to  yield  to  the  electric  light 
the  illumination  of  oixr  lighthouses,  halls,  aud  great 
thoroughfares,  it  will  be  in  a position,  I believe,  to  hold 
its  own  as  a domestic  illuminant,  owing  to  its  conveni- 
ence of  usage,  and  to  the  facility  with  which  it  can  be 
subdivided  aud  regulated.  The  loss  which  it  i.s  likely 
to  sustain  in  large  applications  as  an  ifiumiuant  would 
be  more  than  compen.sated  by  its  use  as  a heating  agent, 
to  which  the  attention  of  both  the  producer  and  the 
consumer  has  latterly  been  largely  directed.  Having, 
in  the  development  of  the  regenerative  gas  furnace,  had 
opportunities  of  recognising  the  many  advantages  of 
gaseous  over  solid  fiiel,  I ventured,  as  early  as 
1863,  to  propose  to  the  Town  Council  of  Birming- 
ham the  establishment  of  works  for  the  distribution 
of  heating  gas  thx-oughout  the  town  ; and  it  has 
occurred  to  mo  to  take  this  opportunity  (when  the  gas 
managers  of  Great  Britain  hold  theii’  annual  meeting  at 
the  very  place  of  my  early  proposal)  to  lay  before  them 
the  idea  that  then  gadded  me,  and  to  suggest  a plan  of 
operation  for  its  realisation  which,  at  the  present  day, 
will  not,  I hope,  be  regarded  by  them  as  Ltopiau.  The 
proposal  of  1863  consisted  in  the  establishment  of 
separate  mains  for  the  distribution  of  heating  gas  to  be 
produced  in  vertical  retorts,  that  might  be  shortly 
described  as  Appold’s  coke  ovens,  heated  by  means  of 
“ producer  ” gas  aud  “ regenerators.”  The  Corporation 
applied  for  an  Act  of  Parliament,  but  did  not  succeed  in 
obtaining  it,  owing  to  the  opposition  of  the  gas  com- 
I panies,  who  pledged  themselves  to  carry  out  such  an 
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undertaking',  if  found  feasible  by  them.  I am  ready 
to  admit  that  at  the  time  the  succesp  of  the  tmder- 
taking  would  have  involved  considerable  ditficulties  ; 
but  I feel  confident  that  the  modified  plan  which  it 
is  my  present  object  to  bring  before  you  would  reduce 
these  difficulties  to  a minimum,  and  would  open  out  a 
new  field  for  the  enterprise  of  those  interested  in  gas- 
works. The  gas -retort  would  be  the  same  as  at  present, 
and  the  only  change  I would  advocate  in  the  benches  is 
the  use  of  the  regenerative  gas-furnace.  This  was  fivst 
successfully  introduced  by  me  at  the  Paris  Gas-works  in 
1863,  and  has  since  found  favour  with  the  managers  of 
gas  works  abroad,  and  in  this  country.  The  advantages 
that  have  been  proved  in  favour  of  this  made  of  heating 
are — economy  of  fuel;  greater  durability  of  retorts, 
owing  to  the  more  perfect  distribution  of  heat ; the  in- 
troduction of  an  additional  retort  in  each  bed,  in  the 
position  previously  occupied  by  the  fire-grate;  and,  above 
all,  a more  rapid  distillation  of  the  coal,  resulting  in 
changes  of  four  hours  each,  whereas  six  hours  are  neces- 
sary vmder  the  ordinary  mode  of  firing.  The  additional 
suggestion  I have  now  to  make,  consists  in  providing 
over  each  bench  of  retorts  two  collecting  pipes,  the  one 
being  set  aside  for  illuminating  and  the  other  for  a 
separate  service  of  heating  gas.  I shall  be  able  to  prove 
to  you,  from  unimpeachable  evidence,  that  the  gas 
coming  from  a retort  varies  very  greatly  in  its  character 
during  progressive  periods  of  the  charge ; that  during 
the  first  quarter  of  an  hour  after  closing  the  retort  the 
gas  given  ofi  consists  principally  of  marsh  gas  (CH4) 
and  other  gases  and  vapours,  wliich  are  of  little  or  no 
use  for  illuminating  purposes ; from  the  end  of  the 
first  quarter  of  an  hour,  for  a period  of  two  hours,  rich 
hydro -carbons,  such  as  acetylene  (C2H2)  and  olefiant 
gas  (C2H4)  are  given  off ; whereas  the  gases  passing 
away  after  this  consist  for  the  most  part  again  of  marsh 
gas,  possessing  low  illuminating  power.  According  to 
the  figures  given  in  the  experiment  of  M.  EUissen, 
President  of  the  French  Society  of  Gas  Engineers,  it 
appears  that  nearly  two -thirds  of  the  total  production  of 
gas  takes  place  in  the  above  period,  while  the  remaining 
third  is  distilled  during  the  first  quarter  of  an  hour  and 
the  last  hour  and  three-quarters.  It  hence  follows  that 
by  changing  the  direction  of  the  flow  of  gas  at  the  periods 
indicated,  allowing  the  first  results  of  distillation  to 
flow  into  the  heating  gas  main,  then  for  two  consecu- 
tive hours  into  the  illuminating  gas  main,  and  for  the 
remainder  of  the  period  again  into  the  heating-gas 
main,  one-third  volume  of  heating  and  two-thirds  of 
illuminating  gas  would  be  obtained,  with  this  important 
difference,  that  the  illuminating  gas  would  be  of  16' 16 
instead  of  13 '5  candle  power,  and  that  the  heating  gas, 
although  possessed  of  an  illuminating  power  of  only 
11 '05  candles,  would  be  preferable  to  the  mixed  gas  for 
heating  purposes  in  being  less  liable  in  its  combustion  to 
deposit  soot  upon  heat -absorbing  surfaces,  and  in  giving, 
weight  for  weight,  a calorific  power  superior  to  olefiant 
gas.  The  working  out  of  this  plan  would  involve  the 
mechanical  operation  of  changing  the  direction  of  the 
gas  coming  from  each  bench  of  retorts  at  the  proper 
periods  of  the  charge.  In  order  to  distribute  the  two 
gases  a double  set  of  gas  mains  would  certainly  be 
required,  but  these  exist  already  in  the  principal 
thoroughfares  of  many  of  our  great  towns,  and  it 
would  not,  I think,  be  difficult  to  utilise  them 
for  the  separate  supply  of  illuminating  and  heating 
gas,  the  latter  being  only  taken  into  the  houses 
and  establishments  where  it  is  asked  for  by  the 
occupiers.  The  public  could  well  afford  to  pay  an 
increased  price  for  a gas  of  greatly  increased  illumi- 
nating power,  and  the  increase  of  revenue  thus  produced 
would  enable  gas  companies  to  supply  heating  gas  at  a 
proportionately  reduced  rate.  The  question  may  be 
asked  whether  a demand  would  be  likely  to  arise  for 
heating  gas  similar  in  amount  to  that  for  illuminating 
gas ; and  I am  of  opinion  that,  although  the  present 
amount  of  gas  supplied  for  illuminating  purposes  ex- 


ceeds that  for  heating,  the  diminution  in  price  for  the 
latter  would  very  soon  indeed  reverse  these  proportions. 
Already  gas  is  used  in  rapidly  increasing  quantities  for 
kitcheners,  for  the  working  of  gas-engines,  and  for 
fire-grates.  As  regards  the  latter  application,  I may 
here  mention  that  an  arrangement  for  using  gas  and 
coke  jointly  in  an  open  fireplace  combined  with  a simple 
contrivance  for  effecting  the  combustion  of  the  gas  by 
heated  air,  has  found  favour  with  many  of  the  leading 
grate  builders  and  with  the  public.  As  regards  the 
use  of  illuminating  gas,  I have  one  more  suggestion 
to  make,  which  I feel  confident  will  be  viewed 
by  you  with  interest.  The  illuminating  effect  produced 
in  a gas  flame  depends  partly  upon  the  amount  of 
carbon  developed  in  the  solid  condition  in  the  body  of 
the  flame,  and  partly  upon  the  temperature  to  which 
these  particles  are  heated  in  the  act  of  combustion. 
Having  shown  how  by  separation  a gas  of  greater 
luminosity  may  be  supplied,  it  remains  to  be  seen  how 
the  temperature  of  combustion  may  be  raised.  This 
may  be  effected  by  certain  mechanical  arrangements, 
whereby  a portion  of  the  waste  heat  produced  by  the 
flame  itself  is  rendered  available  to  heat  the  gas  and 
air  sustaining  the  combustion  of  the  flame  — say  to  600° 
Fahrenheit,  or  even  beyond  this  point.  The  arrange- 
ment I have  adopted  for  this  purpose  is  a burner  of  the 
ordinary  Argand  type,  mounted  in  a small  cylindrical 
chamber  of  sheet  copper,  connected  with  a vertical  rod 
of  copper,  projecting  upwards  through  the  centre  of 
the  burner,  and  terminating  in  a cup-like  extension  at 
a point  about  four  inches  above  the  gas  orifices,  or  on  a 
level  with  the  top  of  the  flame,  A small  mass  of  fire-clay 
fills  the  cup,  projecting  upwards  from  it  in  a rounded  and 
pointed  form.  The  copper  vessel  surroimding  the  burner 
is  contracted  at  its  upper  extremity  with  a view  of 
directing  a current  of  air  against  the  gas-jets  on  the 
burner,  and  on  its  circumference  it  is  perforated  for  the 
admission  of  atmospheric  air.  The  bottom  surface  is 
formed  of  a perforated  disc  covered  with  wire  gauze, 
and  wire  gauze  also  surrounds  the  circumference  of  the 
perforated  cylinder.  The  external  air  is  heated  in  pass- 
ing through  these  ‘ ‘ regenerative  ’ ’ surfaces,  and  the 
flame  is  thus  fed  with  air,  heated  to  the  point  above 
indicated,  which,  by  more  elaborate  arrangements, 
might  be  raised  to  a stiU  higher  degree.  The  ball  of 
fire-clay  in  the  centre  of  the  burner,  which  is  heated  to 
redness,  serves  the  useful  purpose  of  completing  the 
combustion  of  the  gas,  aud  thus  diminishes  the  liability 
to  blackening  of  the  ceiling.  The  arrangement  for 
transfering  the  heat  from  the  tip  of  the  flame  to  the  air 
supporting  its  combustion  was  applicable  also  to  an 
open  bat’s-wing  burner,  but  I have  not  yet  had  time  to 
ascertain  accurately  the  amount  of  increase  of  luminosity 
that  may  be  realised  with  this  class  of  burner.  From 
a purely  theoretical  point  of  view,  it  can  be  shown  that 
of  the  caloric  energy  developed  in  the  combustion  of 
gas  a proportion  (probably  not  exceeding  1 per  cent.)  is 
really  utilised  in  the  production  of  luminous  rays  ; and 
that  even  in  the  electric  light  nine-tenths  of  the  energy 
set  up  in  the  arc  is  dispersed  in  the  form  of  heat,  and  one- 
tenth  only  is  utilised  in  the  form  of  luminous  rays.  It 
would  lead  us  too  far  here  to  go  into  the  particulars  of 
these  calculations,  but  it  is  important  to  call  attention 
to  them  in  order  to  show  the  large  margin  still  before 
us  for  practical  improvements.  I may  here  mention 
that  another  solution  of  the  problem  of  heating  the 
incoming  air  by  the  waste  heat  of  the  products  of 
combustion  has  lately  been  brought  under  public  notice 
by  my  brother,  Frederick  Siemens,  which  differs 
essentially  from  the  plan  I have  suggested,  inasmuch 
as  he  draws  the  flame  downwards  through  heating 
apparatus,  ^nd  thence  into  a chimney.  In  practice 
both  these  methods  of  intensifyiag  a gas  flame  will 
probably  fine  independent  application,  according  to 
circumstances.  By  the  combined  employment  of  the 
process  for  separating  the  illumination  from  the  heated 
gas  with  the  arrangement  for  intensifying  the  luminosity 
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of  the  gas  flame,  the  total  luminous  effect  produced  by 
a given  consumption  of  coal  gas  may,  according  to  the 
figures  given,  be  increased  threefold,  thus  showing  that 
the  deleterious  effects  now  appertaining  to  gas  illumina- 
tion are  not  inseparable  from  its  use.  My  principal 
object  in  preparing  this  communication  has  been  to  call 
your  attention  generally  to  the  important  question  of 
an  improved  gas  illumination,  and  more  particularly  to 
the  subject  of  a separate  supply  for  heating  gas,  which, 
if  carried  into  effect,  would  lead,  I am  convinced,  to 
beneficial  results,  the  importance  of  which,  both  to  gas 
companies  and  to  the  public,  it  would  be  difficult  to 
over-estimate. 


THE  CULTIVATION  OF  LAND  IN  KAZEROON 
(WESTERN  PERSIA). 

All  land  in  Kazeroon  is  private  property.  If  the 
cxiltivation  be  undertaken  by  the  landowner  himself,  he 
has  to  provide  seed  for  an  acre  of  one  “ gao  ” of  culti- 
vation (the  ‘ ‘ gao  ’ ’ representing  the  extent  cultivable 
with  one  ox),  viz.,  1,000  lbs.  of  wheat  and  1,000  lbs. 
barley,  and  pay  about  14  krans  (the  kran  being  equal 
to  lid.)  for  the  labour  of  ploughing  and  sowing.  He 
pays  in  kind  1 1 per  cent,  of  the  yield  of  his  harvest  to 
Government,  and  20  per  cent,  to  the  reapers,  who  have 
to  undertake  aU  the  duties  appertaining  to  the  collection 
of  the  harvest  and  the  carriage  into  the  stores  of  the 
landlord.  The  landowner  also  pays  2 to  4 per  cent, 
for  threshing  or  treading  the  corn.  Other  than  a land- 
owner  Jindertaking  a cultivation  has  to  pay  to  the  land- 
owner  9 per  cent,  in  kind  from  the  out-turn  of  his 
harvest  as  rent  for  one  “gao  ” of  land,  and  14  per  cent, 
to  the  Goveimment  as  tax  ; his  other  expenses  are  the 
same  as  those  incurred  by  a landowner.  Consul- 
General  Ross  states  that  the  agriculturists  of  Kazeroon 
are  of  two  classes,  viz.,  the  “ ryot-i-padishah  ” and  the 
non -ryot,  the  former  being  always  looked  down  upon 
by  all  classes,  and  subjected  by  Government  to  more 
oppression  than  the  others.  The  ryot  cultivator  thus 
not  only  pays  more  taxes  to  Government,  but  has 
to  pay  his  taxes  in  cash  instead  of  in  kind,  and  at  30 
per  cent,  above  market  value.  He  is  also  obliged  to 
give  a certain  quantity  of  straw  to  Government 
officials  whenever  required.  A ryot,  when  a land- 
owner,  and  cultivating  his  own  grounds,  has  to  pay 
15  j per  cent,  on  his  harvest  in  cash,  and  at  the  above 
enhanced  valuation.  A poor  ryot  pays  about  60  krans 
annually  in  cash  to  Government ; and  there  is  another 
class  of  ryots  who  are  obliged  to  buy  at  30  per 
cent,  above  market  value,  a certain  portion  of  the  pro- 
duce received  by  Government  as  taxes.  A wealthy  ryot 
is  entirely  at  the  mercy  of  the  authorities,  a sum  of 
about  1,000  krans  being  annually  levied  from  him.  The 
value  of  one  “gao”  of  land  is  from  100  to  600  krans, 
according  to  the  locality.  To  commence  cultivation,  an 
outlay  of  about  15  tomains  (thetomain  being  equivalent 
to  9s.'  3d.)  is  necessary,  and  is  distributed  as  follows  : — 
One  ox,  50  krans;  seed,  60  krans;  labour,  about  14 
krans  ; straw  and  cotton  seeds,  16  krans  ; and  simdries, 
10  krans.  It  is  also  necessary  for  a ryot  when  under- 
taking four  or  more  “ gaos”  of  cultivation,  to  maintain 
at  least  one  donkey.  The  quantity  of  grain  required 
for  cidtivating  one  “gao  ” of  ground  is  about  2,000  lbs. 
In  the  case  of  “ saifee”  or  summer  cultivation,  no  dis- 
tinction is  made  by  Government  between  a ryot  and  a 
non -ryot ; “ saifee  ” sowings  are  always  undertaken  by 
proprietors  of  waterandagriculturists conjointly,  thepro- 
prietor  providing  the  water  and  ground,  and  the  agricul- 
turistfindingtheseed,  labour,  implements,  &c.  Should  the 
water  owner,  however,  not  be  a landow’»er  as  well,  any 
other  landowner  would  be  but  too  glau  to  permit  his 
lands  to  be  used  for  “saifee”  cultitclon  gratis,  inas- 
much as  the  soil  becomes  enriched  by  manuring,  which 
the  “ saifee  ” cultivation  necessitates.  The  time  taken 
for  ‘ ‘ saifee  ’ ’ sowing  is  about  seven  months,  the  follow- 


ing being  cultivated  — tobacco,  water  melon,  marsh 
melon,  vegetables,  cotton,  sesame  seeds,  lentils,  rice, 
gram,  &c.  A tax  of  20  per  cent.,  ad  valorem^  on  the 
out-turn,  is  levied  by  Government,  three-fifths  of  which 
is  payable  by  the  proprietor  of  the  water,  and  two-fifths 
by  the  cultivator,  and  the  balance  is  equally  dividc-d 
between  the  proprietor  and  the  cultivator.  Rice  and 
grain,  however,  form  an  exception,  and  are  cultivated 
under  the  following  conditions  : — The  agriculturist  re- 
coups himself  for  the  quantity  of  seed  supplied  by  him 
after  harvest.  He  then  has  equal  shares  with 
the  water  owner,  who  alone  jjays  Government  ta.xes 
as  follows : — If  a ryot,  he  pays  three-fifths  of 
his  share  to  Government ; if  a non-ryot,  he  pays  only 
half,  the  agriculturi.st  paying  no  tax  on  his  share. 
In  all  cases  it  is  thoroughly  understood  that  the 
Government  share  of  the  produce  is  to  be  carried  to 
Government  store  at  the  cultivator’s  expense.  The 
approximate  value  of  the  produce  on  the  spot  is  for 
wheat,  from  40  to  60  cents,  per  maund  (the  maund 
being  equivalent  to  3 lbs.  avoirdupoid.s)  ; barley,  from 
25  to  30  ; gram,  from  50  to  80  ; se.same,  from  70  b> 
100;  maithee,  from  15  to  20;  dhall,  from  15  X/y  20; 
cotton,  from  2^  to  3 krans  ; and  rice,  from  50  to  80 
cents.  The  annual  expenses  of  a ryot  cultivator  in 
Kazeroon,  with  a wife  and  two  children,  arc  10 
tomains  per  annum.  The  yield  of  wheat  and  barley  is 
from  ten  fold  to  twelve  fold  in  a good  year,  and  three 
fold  to  four  fold  in  a bad  one  ; rice,  in  a bad  year, 
yields  twenty  fold,  and  in  a very  good  year,  sixty 
fold;  cotton,  five  fold  in  a bad  year,  and  ten  fold 
in  a good  year.  Irrigation  is  generall}'  conducted 
by  means  of  kanats,  and  the  water  in  all  cases 
is  allowed  free  passage  across  grounds,  even  though 
not  belonging  to  the  proprietor  of  the  kanat ; should 
the  proprietor  of  a kanat  not  wish  to  vmdertake  any 
‘ ‘ saifee  ’ ’ cultivation , he  could  stiff  be  made  liable  by 
Government  to  such  taxes  as  may  be  due  by  the 
cultivator ; no  taxes  whatever  are  levied  on  gardens  in 
Kazeroon.  In  the  cultivation  of  the  poppy,  which  is 
largely  grown,  the  proprietor  provides  the  land,  seed, 
and  the  expenses  of  sowing,  the  cultivation  is  then 
made  over  to  the  ryot,  who  imdertakes  all  the  labour 
necessary  for  the  tending  of  the  crop  tiff  the  season  of 
cultivation,  when  the  proprietor  pays  for  the  labour  of 
incision,  about  one  kran  per  man  per  day;  the  out-turn 
is  then  equally  divided  between  the  landowner  and  the 
ryots.  The  cultivation  of  opium  is  also  untaxed.  A 
good  deal  of  water  is  wasted  in  Persia  owing  to  the 
long  distances  it  has  very  often  to  travel  before  reacliing 
a land  eligible  for  its  security  against  raids,  &c.,  and 
to  damages  constantly  sustained  by  watercoxirses,  which, 
owing  to  the  social  conditions  of  the  coimtry,  it  is  very 
often  beyond  the  reach  of  the  ryot  to  travel  out  of  the 
jurisdiction  of  his  village  to  repair.  There  are  also 
large  tracts  of  fertile  land  which  remain  waste  owing 
to  their  proximity  to  the  main  roads,  as  no  village 
having  cultivators  on  such  spots  can  possibly  prosper 
or  enjoy  the  least  immunity  from  the  exacting  demands 
of  Government  officials,  and  the  thefts  and  robberies 
committed  by  the  ‘ ‘ Iliyat  ’ ’ tribes  on  their  passage  along 
the  country  thoroughfares. 


KOTES  ON  BOOKS. 


Melbourne  International  Exhibition,  1881.  The  Official 
Catalogue  of  the  Exhibits,  with  the  Introductory 
Notices  of  the  Countries  Exhibiting.  Melbourne, 
1880.  2 vols.,  8vo. 

This  is  a second  edition  of  the  catalogue,  and  contains 
a complete  record  of  the  exhibits.  The  general  classifi- 
cation adopted  consisted  of  82  classes  in  ten  groups  : — 
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Group  1.  Works  of  art ; 2.  Education  and  instruction, 
apparatus  and  process  of  the  liberal  arts ; 3.  Eumiture 
and  accessories ; 4.  Textile  fabrics,  clothing-  and 

accessories ; 5.  E,aw  and  manufactured  products ; 6. 
Machinery,  apparatus  and  processes  used  in  the  me- 
chanical industries ; 7.  Alimentary  products ; 8.  Agri- 
culture ; 9.  Horticulture ; 10.  Mining  industries,  ma- 
chinery and  prducts.  Prefixed  to  the  list  of  exhibits  of 
each  Court  is  a statistical  account  of  the  country  which 
sent  them. 


GENEEAL  NOTES. 


National  Tfhiniilg  Sehool  of  Music. — A senes  of 
students^  concerts  is  now  being  given  in  the  arena  of  the 
Albert  Hall.  Future  concerts  will  be  on  the  afternoons  of 
Wednesday,  June  29,  Friday,  Jidy  8,  Wednesdays,  July  3, 
and  20,  commencing  at  4 p.m.  The  public  will  be  admittted 
to  these  concerts  on  payment  of  Is.,  but  students  will  be 
supphed  with  tickets  for  their  friends  gratis. 

Ecclesiastical  Art  Exhibition  at  Newcastle. — An 

Exhibition  of  Ecclesiastical  Art  will  be  held  at  Newcastle- 
on- Tyne  during  the  meeting  of  the  Church  Congress  from 
October  3 to  8.  The  Exhibition  will  include  articles  of  every 
description  used  in  the  building  and  adornment  of  churches, 
or  in  connection  with  the  services  thereof — stone  and  wood 
carving,  stained  glass,  brass  and  metal  work,  gold  and  silver 
plate,  bells,  embroidery,  tapestry,  organs  and  harmoniums, 
church  chairs,  mosaics,  &c.,  a large  gallery  being  set  apart 
for  the  display  of  cartoons,  designs,  pictures,  architectural 
drawings,  &c.  It  has  been  decided  to  admit  also  all  kinds 
of  school  applicances,  books,  &c.,  useful  in  the  furtherance 
of  education.  There  will  be  also  an  extensive  loan  collection 
of  pictures,  photographs,  designs  (old  and  new),  embroidery, 
carvings,  and  objects  of  ecclesiastical  art  generally.  Appli- 
cations for  space,  or  permission  to  exhibit,  should  be  addressed 
to  Mr.  J.  Hart,  manager.  Ecclesiastical  Art  Exhibition,  33, 
Southampton -street.  Strand,  London,  W.C. ; or  Mr.  G.  J. 
Baguley,  45,  Carliol-street,  Newcastle. 

Gold  in  the  United  States. — According  to  a report  of 
the  Director  of  the  United  States  Mint  lately  issued,  the  total 
gold  circulation  of  the  United  States,  including  bullion  in 
the  Treasury,  amounted,  at  the  commencement  of  May,  to 

520.000. 000  dollars,  of  which  about  264,000,000  doUars  was 
held  as  Treasury  and  national  bank  reserves,  and  256,000,000 
dollars  was  in  actual  circulation . There  has  been  a total  gain  of 
gold  coin  and  bullion  to  the  country  since  July,  1879,  of 

234.000. 000  dollars,  of  which  35,000,000  dollars  was  added 
to  the  Treasury,  59,000,000  dollars  to  the  banks,  and 

140.000. 000  dollars  to  the  active  circulation.  The  total 
amount  of  gold  in  the  country  makes  a fair  showing  com- 
pared with  the  principal  countries  of  Europe,  being  exceeded 
by  only  two.  The  amount  estimated  to  be  in  England  in 
1880  was  596,000,000  dollars,  of  which  428,000,000  dollars 
was  in  actual  circulation ; and  France,  with  927,000,000  dollars 
of  gold,  had  a circulation  of  about  81 6,000,000  dollars.  The 
larger  proportion  of  gold  in  active  circulation  in  the  latter 
two  countries  the  director  attributes  in  part  to  the  fact  that 
their  coinage  consists  most  exclusively  of  denominations  of 
less  value  than  5 dollars.  The  largest  English  gold  coin  is 
the  sovereign,  equivalent  to  4-86|  dollars  of  American  money, 
while  in  France,  out  of  a total  coinage  during  the  last  77 
years  of  1,743,288,000  dollars  of  gold,  nearly  99  percent, 
was  in  pieces  of  less  than  5 dollars. 

Oyster  Culture  in  Tasmania.— A successful  attempt 
to  breed  oysters  in  a bed  specially  prepared  for  their  reception 
appears  to  have  been  made  in  Tasmania,  at  a place  bearing 
the  appropriate  name  of  Little  Oyster  Cove,  where  a number 
of  these  bivalves  were  placed  towards  the  end  of  last  year, 
in  the  expectation  that  they  would  “ spat  ” or  spawn  in  the 
monMi  corresponding  to  the  month  of  July,  which  is  the 


breeding  season  of  the  European  oyster.  It  was  not,  how- 
ever,  till  the  middle  of  February  that  the  usual  symptoms  of 
f ^ spat  ” were  observed,  the  water  being  seen 

to  be  full  of  the  minute  oysters  just  extruded  from  the  parent 
March  an  examination  -was  made  of  the  fascines 
which  had  been  placed  to  collect  the  young  molluscs,  and 
they  were  found  to  be  thickly  covered  with  minute  oysters. 
If  any  reasonable  proportion  of  these  molluscs  come  to 
maturity,  there  is  every  prospect  of  the  science  of  oyster 
cmture  being  carried  out  in  a most  successful  manner  in 
iasmania.  ^ The  total  number  of  young  oysters  bom  last 
February  in  Little  Oyster  Cove  is  variouslv  estimated  to 
have  been  from  2,500,000,000  to  40,000,000,000.  If  but  one 
per  cent,  come  to  maturity  and  market  four  years  hence,  tho 
enterprising  Colonist  who  conducted  the  experiment  ought 
to  reap  a rich  reward.— Colonies  and  India. 


MEETINGS  FOB  THE  ENSUING  WEEK. 


Monday,  Jone  27th... Anglers’  Association  (at  the  House  oe  the 
Society  of  Arts),  8^  p.m.  Conference  on  the  Fresh 
Water  Fisheries  Act. 

Royal  Institution,  Albeniarle-»3treet,  W.,  5 p.m.  General 
Monthly  Meetingi 

Royal  Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8g  p»m.  Lieut.-Colonel  C.  E.  Stewart, 
“ The  Country  of  the  Tekke  Turkomans  and  the  Tejend 
and  Murghab  Rivers.” 

Public  Analysts,  Burlington-house,  Piccadilly,  W.,  8 p.m. 
Special  General  Meeting  to  Consider  Alteration  of  Rules. 
1.  Mr.  A.  Wsnter  Blyth,  “ The  Estimation  of  Quinine 
in  Wines  and  Tinctures,  &c.”  and  “ The  Figures  or 
Patterns  which  drops  of  various  Fats  assume  under 
certain  conditions.”  2.  Mr.  W.  F.  K.  Stock,  “ A Modi- 
fication of  Wynter  Blyth’s  Apparatus  for  digestions  in 
Ether  as  appUed  to  Milk  Analysis,”  and  “A  New  Burner 
for  Grifiin’s  Gas  Mufiie  Furnace.”  3.  Mr.  C.  Heisch, 
“ Some  remarks  on  the  Swedish  Laws  and  the  Quantity 
of  Arsenic  reaUy  Prohibited.” 

Tuesday,  June  28th... National  Health  Society  (at  the  House  op 
THE  Society  op  Arts),  7g  p.m.  Mr.  S.  Steven  Hellyer, 
“ The  Science  and  Art  of  Sanitary  Plumbing.”  (Lecture 
rv.)  “ House  Drainage  and  Ventilation.” 

Statistical,  Somerset-house-terrace,  Strand,  W.C.,  4 p.m. 
Annual  Meeting. 

Anthropological  Institute,  4,  Grosvenor-gardens;  S.W., 
Sjp.m.  Right  Hon.  Sir  H.  Bartle  Frere,  Bart.,  “The 
Laws  Affecting  the  Relations  between  Civilised  and 
Savage  Life,  as  Bearing  upon  the  Dealings  of  Colonists 
with  Aborigines.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  June  29th... SOCIETY  OF  ABTS,  John-street, 
Adelphi,  W.C.,  4 p.m.  Annual  General  Meeting. 

Thursday,  June  30th... Victoria  Institute  (at  the  House  of  the 
Society  of  Arts),  8 p.m.  Annual  Meeting.  Address 
by  the  Right  Hon.  the  Lord  O’Neill. 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit_ 
street,  W.  Morning  Meeting. 

Friday,  Juey  1st... National  Health  Society  (at  the  House  of  the 
Society  op  Arts),  7j  p.m.  Mr.  S.  Stevens  Hellyer, 
“ The  Science  and  Art  of  Sanitary  Plumbing.”  (Repe- 
tition of  Lecture  IV.) 

Royal  United  Service  Institution,  WhitehaU-yard,  3 p.m* 
Major  J.  C.  Ardagh,  “ The  Austrian  Army.” 

Geologists’  Association,  University  College,  W.C.,  8 p.m. 
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PROCEEDINGS  OF  THE  SOCIETY. 


ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting,  for  receiving  the 
report  from  the  Council,  and  the  Treasurers’  State- 
ment of  Receipts,  Payment,  and  Expenditure 
during  the  past  year,  and  also  for  the  Election  of 
Officers,  was  held,  in  accordance  with  the  Bye- 
laws, on  Wednesday  last,  the  29th  of  June,  at 
four  p.m.,  F.  J.  Bramwell,  F.R.S.,  Chairman  of 
the  Council,  in  the  chair. 

The  Secretary  read  the  notice  convening  the 
meeting,  and  the  minutes  of  the  previous  annual 
general  meeting. 

The  following  candidates  were  proposed,  balloted 
for,  and  duly  elected  members  of  the  Society : — 

Addison,  Percy  Leonard,  8,  Arboretum- street,  Derby, 
and  Engineers’  Office,  Northern  Division,  Midland 
Railway,  Derby. 

Ainsworth,  David,  M.P.,  25,  Pont-street,  S.W. 
Armitage,  William  James,  Parnley-house,  Chelsea, 

S.W. 

Bernard,  Edmund  Bowen,  51,  Courtfield-gardens,  South 
Kensington,  S.W. 

Blount,  John,  Maple  Durham,  Oxon. 

Brearley,  James  Barnes,  77,  Old-road,  Middleton,  near 
Manchester,  and  Jessamine -house,  Barton-on-Irwell, 
Lancashire. 

Brebner,  Robert  Charles,  10,  Henry -street,  Carlisle. 
Britton,  Percy  Wilson,  14,  Augusta-road,  Ramsgate. 
Brodie,  George  Bernard,  M.D.,  3,  Chesterfield-street, 
Mayfair,  W. 

Brothers,  Horatio,  St.  Lawrence,  Putney-hill,  S.W. 
Courtney,  C.  F.,  City  Surveyor’s  office,  Manchester. 
Crickmay,  William,  Caterham. 

Day,  Ernest,  Worcester. 

De  Pape,  William  Alfred  Harry,  Coombs  Croft-house, 
Tottenham. 

Femie,  C.  W.B.,  Key thorpe -hall,  Leicester. 

Freeman,  Henry  Somerson,  1,  The  Elms,  St.  Ann’s- 
hill,  Wandsworth -common,  S.W. 

Goodison,  G.  W.,  Esthwaite-lodge,  Hawkshead,  near 
Ambleside. 

Grant,  H.  G.,  24,  Bull’s  Head  Exchange -chambers. 
Market-place,  Manchester. 

Grimshaw,  William,  Stoneleigh,  Sale,  Cheshire. 

Groth,  Lorentz  Albert,  97,  Finsbury-pavement,  E.C. 
Giuliano,  Carlo,  115,  Piccadilly,  W. 

Harrison,  Samuel,  11,  Queen  Victoria -street,  E.C. 
Hesketh,  Everard,  Hartford,  Kent. 

Hodding,  Matthias  Thomas,  77,  Chancery -lane,  W.C. 


Johnson,  Thomas  Hilton,  F.C.S.,  36,  Rawcliffe-road, 
Rice-lane,  Walton,  Liverpool. 

Johnston,  Thomas  Ruddiman,  F.R.G.S.,  108,  George- 
street,  Edinburgh, 

Jones,  Charles,  35,  Great  Queen-street,  Lincoln’ s- inn - 
fields,  W.C. 

Keunard,  Stephen  P,,  J.P.,  17,  Kensington-palace- 
gardens,  W. 

Lasseter,  Frederic,  5,  Porchester-gate,  Hydo-park,  W, 
Lloyd,  Alfred,  B.A.,  Bush-lane,  Cannon-street,  E.C. 
Nosotti,  Charles,  395,  Oxford-street,  W, 

Olsen,  Ole  Theodor,  F.R  A.S.,  40,  Cleethorpe-road, 
Grimsby. 

Owen,  Lancaster,  38,  Gloucester -gardens,  W.,  and 
Engineers’  Office,  G.W.R.,  Paddington,  W. 

Paul,  Joseph  John  Dawson,  Eaton,  Norwich. 

Pfeil,  A.  L.  A.,  Frognal,  Hampstead,  N.W. 

Phillips,  Alfred,  23,  Cockspur-street,  S.W. 

Rutson,  Albert,  7,  Half-moon-street,  Piccadilly,  W. 
Saunders,  H.  A.  C.,  11,  Old  Broad-sireet,  E.C. 
^tevenson,  George  Ernest,  The  Gas  Works,  Peter- 
borough. 

Thomas,  Sidney  Gilchrist,  F.C.S.,  27,  Ted  worth -.square, 
Chelsea,  S.W. 

Tweddell,  Ralph  Hart,  14,  Delahay-street,  West- 
minster, S.W. 

Tweedie,  George  R.,  F.C.S  , 24,  Josephine -avenue, 
Brixton-rise,  S.W. 

Walker,  Philip  F.,  29,  Prince’s -gate,  S.W. 

Wickham,  William  Henry,  14,  Essex-street,  Strand, 
W.C.,  and  Wimbledon  hill,  Surrey. 

WiUiamson,  William  Blizzard,  Providence  Works, 
Worcester. 

Young,  Charles  Edward  Baring,  12,  Hyde-park- 
terrace,  W. 

The  Chairman  nominated  Dr.  Mann  and  Capt. 
C.  F.  Gardner  scrutineers,  and  declared  the  ballot 
open. 

The  Secretary  then  read  the  following — 

REPORT  OF  THE  COUNCIL. 

The  Council  have  now  to  lay  before  the  members 
their  report  for  the  One  Hundred  and  Twenty- 
seventh  Session  of  the  Society,  and,  in  doing  so, 
they  are  happy  to  be  able  to  repeat  the  congratula- 
tions which  their  predecessors  in  office  have  now 
for  some  years  past  been  justified  in  offering  to  the 
general  body  of  members.  The  Society  is,  they  are 
glad  to  think,  flourishing  in  every  way ; its  numbers 
are  increasing,  now  for  the  first  time  for  some  few 
years,  its  finances  are  in  a sound  condition,  its  use- 
fulness is  as  great  as  ever,  and  the  Council  are 
well  assured  its  influence  is  as  %videspread  and  its 
reputation  as  high  as  at  any  period  of  its  long  and 
prosperous  career. 

I.— Ordinary  Meetings. 

Looking  back  through  the  list  of  papers  read  at 
the  ordinary  meetings  of  the  past  Session,  it  is 
satisfactory  to  be  able  to  state  that  neither  inpopular 
interest  nor  in  intrinsic  value,  do  they  compare 
unfavourably  with  those  read  in  any  former 
Session. 

It  has  been  the  aim  of  the  Council  always  to  give 
the  members  the  earliest  possible  opportunity  of 
hearing,  from  the  lips  of  the  discoverers  themselves, 
or  of  other  competent  persons,  accounts  of  the 
various  applications  of  science  to  purposes  of  daily 
life,  of  which  our  time  is  so  productive.  It  is 
not  now-a-days  possible,  or  even  desirable,  for  a 
Society  to  compete  with  the  public  newspapers  as 
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an  instrument  of  early  intelligence.  The  public 
receive  the  first  information  of  any  scientific  dis- 
covery from  the  daily  Press,  but  they  are  also 
anxious  for  fuller  information  than  can  be  supplied 
to  them  by  such  a channel;  while,  in  many  cases, 
they  are  glad  of  the  opportunity  of  seeing  the 
actual  appliances  by  which  the  discoveries  were 
made,  or  by  which  they  are  to  be  turned  to  practical 
account.  It  is,  doubtless,  this  desire  which  draws 
to  our  room  the  large  audiences  which  assemble 
there  whenever  any  new  advance  in  science,  or 
any  fresh  application  of  science,  is  described.  To 
chronicle  such  progress,  to  assist  it,  to  make  it 
known,  these  are  the  most  important  functions 
of  our  Society.  If  proof  of  this  were  wanting,  the 
numbers  attending  our  meetings  alone  would  afford 
such  proof,  since  whenever  any  new  subject  of 
scientific  interest  comes  on  for  discussion,  imme- 
diately the  limited  extent  of  our  accommodation 
shows  itself,  and  the  difhculty  of  providing  for  our 
large  numbers  makes  itself  felt.  Thanks  to  the 
many  eminent  men  of  science  who  have  readily 
come  forward  to  place  their  knowledge  at  the 
disposal  of  our  members,  there  has  been,  during 
the  Session  now  just  finished,  no  lack  of  such 
papers. 

Nor  have  the  discussions,  on  the  whole,  been 
less  satisfactory.  With  so  many  competing  means 
of  diffusing  information,  it  can  hardly  be  expected 
that  the  discussions  at  scientific  societies  should 
occupy  the  place  they  once  did,  and  it  is  all  the 
more  satisfactory  to  see  the  high  character  of 
our  discussions  still  kept  up.  Indeed,  those 
of  the  past  year  show  an  advance  on  those  of 
some  previous  years.  It  cannot  but  happen 
occasionally,  that  a discussion  will  fall  into  the 
hands  of  members  not  specially  qualified  to 
deal  with  the  subject,  whatever  it  may  be,  and 
when  this  is  so,  there  comes  a natural  reluctance. 
On  the  part  of  those  who  really  are  so  qualified, 
to  take  a share  in  it.  The  Council,  however,  think 
they  are  justified  in  stating  that  the  discussions  of 
this  Session  have,  on  the  whole,  been  kept  at  rather 
a higher  level  than  they  have  attained  of  late,  for 
while  there  has  been  an  equal  readiness  on  the 
part  of  those  who  know  to  impart  their  knowledge, 
and  to  criticise  ; there  has  been,  on  the  whole,  less 
of  that  tendency  which  more  or  less  characterises 
all  public  meetings — to  talk  more  for  the  sake  of 
talking  than  for  any  better  reason. 

After  the  opening  meeting  of  the  Session,  at 
which  Mr.  Bramwell  gave  the  usual  address  as 
Chairman  of  the  Council,  the  first  paper  read  was 
by  Mr.  Comyns  Carr,  on  ‘ ‘ The  Influence  of  Barry 
upon  English  Art.”  This  seemed  a desirable 
opportunity,  after  their  restoration,  to  draw  special 
attention  to  the  great  masterpieces  of  Barry, 
which  have  now  adorned  the  meeting-room  for 
nearly  a hundred  years,  and  the  subject  was  ably 
handled  by  Mr.  Carr. 

For  the  next  meeting,  fortunately,  the  aid  of  Pro- 
fessor Graham  Bell,  who  happened  to  have  come  to 
England  on  a short  visit,  was  secured.  Professor 
Bell  readily  acceded  to  the  invitation  of  the  Council, 
that  he  should  bring  the  Photophone,  his  latest 
and  one  of  his  most  wonderful  discoveries,  before 
the  Society,  in  the  same  manner  as,  four  years  ago, 
he  had  introduced  his  earlier  invention,  the  Tele- 
phone. His  paper  was  listened  to  by  a crowded 
meeting,  and  the  inadequacy  of  the  accommodation 


possessed  by  the  Society  for  the  reading  of  papers 
of  more  than  usual  interest  was  again  made 
evident,  for  it  was  unfortunately  impossible  to 
accommodate  many  members  who  wished  to  be 
present.  The  room,  however,  was  filled  to  its 
utmost  capacity  by  an  appreciative  and  interested 
audience.  The  principles  on  which  Mr.  Bell  had 
worked  had  been,  a few  days  before,  brought  under 
the  notice  of  the  Eoyal  Society,  and  the  nature  of 
his  discoveries  had  of  course  been  made  piiblic  by 
means  of  the  newspapers;  still  his  paper  read  here 
was  really  the  first  introduction  to  an  English 
audience  of  this  latest  and  most  marvellous  deve- 
lopment of  Mr.  Bell’s  inventive  ingenuity. 

The  practical  applications  of  electricity  have  also 
formed  the  subject  for  two  other  papers  during:  the 
present  Session,  and  the  attendance  at  the  reading 
of  both  these  papers  showed  that  the  interest  taken 
by  the  public  in  this  important  question  is  on 
the  increase.  In  March,  Mr.  Preece  gave  an 
account  of  the  recent  advances  in  Electric  Lighting, 
a paper  which  formed  a very  apt  sequel  to 
the  series  of  Cantor  lectures  on  the  same  subject, 
which  were  delivered  by  Professor  Adams.  The 
date  for  Mr.  Preece’s  paper  was  arranged  so  that 
it  followed  immediately  after  these  lectures,  and 
by  this  means  it  was  possible  to  use  both  for 
the  paper  and  for  the  lectures  a number  of 
machines  and  lamps  which  were,  by  the  liberality 
of  the  proprietors,  placed  at  the  disposal  of  the 
Society  for  the  purposes  of  illustration,  Messrs. 
Robey,  of  Lincoln,  were  good  enough  to  lend 
an  excellent  steam-engine,  for  the  purpose  of 
driving  the  machines,  and  the  Council  were 
at  some  trouble  and  expense  in  arranging  the 
various  apparatus,  so  as  to  give  the  members  as 
good  an  opportunity  as  space  and  time  permitted 
of  examining  the  latest  means  of  producing 
the  electric  light.  A more  recent,  but  not  less 
wonderful  application  of  electricity,  is  to  the  trans- 
mission of  motive  power.  An  excellent  paper  on 
this  subject  was  read  at  the  last  ordinary  meeting 
but  one  of  the  Session,  by  Mr.  Alexander  Siemens. 
Mr.  Siemens  began  by  dealing  with  the  theoretical 
principles  involved,  and  gave  the  results  of  a long 
series  of  fresh  experiments  which  have  lately  been 
carried  out  under  the  direction  of  Messrs.  Siemens 
Bros,  in  Berlin.  He  then  went  on  to  describe  the 
arrangements  used  for  the  electrical  railway,  illus- 
trating his  description  by  a working  model  of  tho 
apparatus.  The  paper  gave  rise  to  a very  important 
discussion,  which,  indeed,  had  to  be  carried  on  to 
the  following  Wednesday  evening,  thereby  con- 
cluding the  business  of  the  Session. 

Dr.  Alfred  Carpenter’s  paper  on  “London  Fogs,”’ 
read  at  the  beginning  of  December,  was  but  too 
seasonable,  and  this,  as  well  as  the  later  paper 
read  towards  the  end  of  January  by  Mr.  Scott- 
Moncrieff,  on  a similar  subject,  attracted  a con- 
siderable amount  of  public  attention. 

At  the  last  meeting  before  Christmas,  Mr.  Price 
Edwards,  the  Secretary  to  theDeputy-Master  of  the 
Trinity  House,  read  a very  able  paper  on  ‘ ‘ Signalling 
by  Means  of  Sound.”  The  meeting  at  which  this 
paper  was  read  had  the  advantage  of  being  pre- 
sided over  by  Dr.  Tyndall,  and  nearly  all  the 
principal  authorities  on  this  subject  attended,  and 
took  part  in  the  discussion.  Mr.  Edwards  gave 
an  interesting  account  of  the  measures  which  had 
been  taken  by  the  Trinity  House  for  adding,  by 
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means  of  sound  signals,  to  the  safety  of  our  coasts. 
A cognate  subject  was  dealt  with  in  March  by 
Sir  William  Thomson,  who  brought  before  the 
Society  the  system  he  has  for  some  time  been 
advocating,  of  enabling  each  lighthouse  to  identify 
itself  to  a passing  ship  by  means  of  a special  signal. 
This  paper  gave  rise  to  a long  and  valuable  dis- 
cussion, which  indeed  may  be  said  to  have  done 
something  towards  the  clearing  up  of  a difficult 
and  complicated  question. 

After  the  Christmas  recess.  Professor  Fleeming 
Jenkin  introduced,  to  a London  audience,  a 
scheme  for  ensuring  the  proper  sanitary  condition 
of  houses,  which  he  has  for  some  time  successfully 
carried  out  at  Edinburgh.  Professor  Fleeming 
J enkin’s  paper  led  to  the  formation  of  an  association 
similar  to  the  Edinburgh  Sanitary  Protection 
Association,  and  the  Council  understand  that  this, 
as  well  as  one  or  two  others  of  a similar  description, 
is  progressing  favourably. 

Mr.  Lock’s  paper  on  “ Success  and  Failure  in 
Modern  Gold  Mining  ” gave  a good  account  of  the 
processes  usually  adopted  for  the  extraction  of  the 
metal  from  its  ore ; and  also  quoted  the  author’s  views 
on  the  alterations  in  system  and  process  which  were 
desirable.  The  great  severity  of  the  winter  about 
this  time  was  such  as  to  render  Mr.  Lock’s  audience 
an  extremely  small  one,  and  hardly  more  success 
was  attained  at  an  adjourned  meeting  for  the 
discussion  of  the  paper.  The  paper,  however, 
aroused  much  interest,  the  subject  being  one 
which,  as  the  members  are  aware,  was  then  and 
is  still  attracting  a great  deal  of  attention.  Mr. 
Stephen  Bourne’s  paper  on  “Trade  Prospects” 
was  the  first  of  several  dealing  with  social  and  eco- 
nomical topics,  rather  than  with  scientific  matters. 
It  is  found  that  many  of  our  members  are  interested 
in  papers  of  this  character,  and  it  is  thought  that 
considerable  advantage  results  from  the  opportunity 
being  given  for  the  discussion  of  such  subjects. 
Amongst  this  class  may  be  enumerated  Mr.  Sedley 
Taylor’s  paper  on  “ The  Participation  of  Labour  in 
the  Profits  of  Enterprise ; ” Professor  Bonamy 
Price’s  on  “Buying  and  Selling;”  and  Mr. 
Edmund  Johnson’s  paper  upon  the  “Trade  Marks 
Eegistration  Acts.”  The  first  and  principal  Act 
has  now  been  at  work  for  five  years,  and  the 
period  during  which  it  is  possible  to  register  an 
existing  trade  mark  has  therefore  expired.  This 
fact  gave  a good  opportunity  for  Mr.  Johnson  to 
sum  up  the  results  of  the  working  of  the  Act, 
and  to  point  out  various  improvements  which,  in 
his  opinion,  and  in  that  of  other  authorities,  seem 
to  be  desirable.  There  was  also  a paper  upon 
“Explosions,”  by  Mr.  Cornelius  Walford,  who 
gave  the  results  of  careful  research  into  the 
statistics  of  the  subject  for  a longtime  back. 

The  applications  of  Art  to  industry  have  always 
formed  one  of  the  most  important  departments  of 
the  Society’s  work.  Nor  has  it  been  neglected 
in  the  selection  of  papers  for  reading  at  the 
ordinary  meetings.  Under  this  head  are  to  be 
classed  Mr.  Hungerford  Pollen’s  paper  on  “The  Art 
of  AVood  Carving,”  read  in  February;  Professor 
Church’s  on  “The  Artistic  Use  of  Precious 
Stoues,”  read  a little  later  in  the  Session  ; and, 
near  the  erd  of  the  Session,  the  paper  by  Mr. 
H.  J.  Powell,  of  the  Whitefriars  Glass  Works, 
on  ‘ ‘ The  Manufacture  of  Glass  for  Decorative 
Purposes.” 


The  papers  yet  remaining  to  be  noticed  include 
one  on  “Fiver  Conservancy,”  by  Mr.  Cresswell, 
a subject  of  which  he  has  treated  before  in  the 
Society’s  Boom,  and  one  which  has  for  some  years 
attracted  special  notice  from  the  Society.  Next 
came  a paper  by  Mr.  Edward  Whymper,  giving 
an  account  of  the  writer’s  ascents  of  Chimborazo 
and  Cotopaxi  last  year.  In  this  case,  as  in 
that  of  Professor  Bell,  it  was  found  absolutely 
necessary  to  restrict  the  admissions,  but  in 
order  to  give  the  greatest  possible  number  of 
members  the  opportunity  of  hearing  Mr.  AVhymper, 
the  loan  of  the  lecture  theatre  at  South  Kensington 
was  obtained  for  the  evening,  through  the  kind 
permission  of  the  Lords  of  the  Committee  of 
Council  on  Education, 

II.— Indian  Section. 

The  Indian  Section  has  had  a most  successful 
Session  this  year,  all  the  pajjers  being  of  a higli 
character,  and  some  of  them  extremely  important. 
The  work  of  the  Section  began  with  acommmiication 
from  Sir  Richard  Temple,  on  “ Forest  Conservancy 
in  India.”  This  is  a subject  with  which  Sir 
Richard  Temple  has  been  closely  connected,  and 
the  paper  which  he  read  upon  it  was  both  interest- 
ing and  important.  Had  it  not  been  that  the 
meeting  took  place  during  the  week  of  the  severe 
snow-storm,  which,  for  a time,  almost  suspended 
traffic  in  London,  the  audience  would,  doubtless, 
have  been  larger  than  it  was,  but,  even  under  these 
unfavourable  circumstances,  the  reading  of  the 
paper  was  well  attended.  Mr.  Hyde  Clarke’s  paper 
on  the  “ Indian  Gold  Fields,”  read  at  the  next 
meeting  of  the  Section,  formed  a valuable  and 
indeed  a necessary  supplement  to  the  paper  pre- 
viously read  by  Mr.  A.  G.  Lock,  on  a similar 
subject,  at  one  of  the  ordinary  meetings  of  the 
Society.  Mr.  Lock,  of  course,  had  dealt  with 
the  question  of  gold  mining  generally,  while 
Mr.  Hyde  Clark  treated  the  special  subject  of  the 
“ Gold  Fields  of  India.”  The  third  paper  was 
an  admirable  exposition  of  “ The  Results  of  British 
Rule  in  India,”  by  Mr.  J.  M.  Maclean,  who  is 
recognised  as  an  eminent  authority  on  the  subject. 
Sir  George  Campbell  followed  with  a subject 
with  which  his  name  has  long  been  connected 
— “The  Tenure  and  Cultivation  of  Land  in 
India.”  The  fifth  paper  was  by  General  Maclagan 
on  the  “ Building  Arts  of  India,”  while  the  sixth 
and  concluding  one  was  by  General  Sir  Arthur 
Phayre,  on  “British  Burma.”  This  paper  is  really 
a model  of  complete  information  in  a concise  form. 
It  has  been  suggested  at  different  times  that  it 
would  be  useful  if  a selection  were  made  from  the 
papers  which  have  been  read  at  the  various  meet- 
ings of  the  Indian  Section  since  its  formation,  with 
a view  to  its  separate  publication.  The  Council 
do  not  feel  themselves  able  at  present  to  offer  any 
opinion  on  this  matter,  but  they  propose  to  take  it 
into  further  consideration. 

III.— Foreign  and  Colonial  Section. 

In  the  Foreign  and  Colonial  Section  the  busi- 
ness of  the  Session  commenced  by  a paper  on  “ The 
Industrial  Resources  of  South  Africa,”  by  Sir 
Bartle  Frere,  G.C.B.,  who  opened  the  section 
seven  years  ago  with  an  inaugural  address. 
This  paper  was  notable  for  the  large  amount 
of  valuable  information  supplied  regarding  the 
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progress  and  prospects  of  a district  to  wliicli 
recent  events  have  so  strongly  drawn  public 
attention  Mr.  Oust  also  contributed  an  interest- 
ing sketch  of  the  classification  and  structural 
relations  of  the  languages  of  Africa,  in  the  discus- 
sion of  which  Dr.  Koelle,  the  distinguished 
philologist,  took  a prominent  part.  An  account  of 
the  present  state  of  the  diamond  fields  of  South 
Africa,  and  the  progress  of  their  operations,  was 
communicated  by  Mr.  E.  W.  Murray,  who  had 
been  connected  for  ten  years  with  the  district. 
Mr.  Hepple  Hall’s  memoir  of  the  colony  and 
dominion  of  Canada  was  most  suggestive  and 
practical,  containing  as  it  did  an  admirable  his- 
torical sketch  of  the  commercial  progress  of  this 
important  dependency.  Mr.  Westgarth’s  remarks 
on  the  trade  relations  that  connect  her  colonies 
with  Great  Britain,  excited  a considerable  amount 
of  attention,  and  led  to  a lively  discussion.  The 
immediate  interest  of  Mr.  Gubbins’  paper  upon 
Loo  Choo,  and  its  curious  two-fold  connection  with 
the  Empires  of  China  and  J apan,  was  materially 
increased  by  the  presidency  of  Sir  Harry  Parkes, 
K.C.B.,  her  Majesty’s  Minister  at  the  Court  of 
J apan,  and  by  his  promise  of  a future  contribution 
to  the  Section  concerning  the  commerce  of  the 
country  with  which  he  is  ofiB.cially  connected. 

IV. — Section  oe  Applied  Chemistry  and 
Physics. 

Five  papers  were  read  in  this  Section ; a sixth 
had  been  set  down  upon  the  list,  but  the  sudden 
and  severe  indisposition  of  the  author  of  it,  Mr. 
Shelf  ord  Bid  well,  prevented  its  being  read.  In 
the  first  paper,  Mr.  James  Mactear  gave  an  account 
of  his  system  of  manufacturing  sulphate  of  soda. 
It  will  be  in  the  recollection  of  the  members  that, 
three  years  ago,  Mr.  Mactear  described  to  the  Society 
the  furnace  known  by  his  name,  at  a meeting  of 
the  Chemical  Section,  in  a paper  for  which  the 
Council  awarded  a medal  at  that  time.  In  his 
second  paper,  Mr.  Mactear  described  the  various 
improvements  which  he  has  since  made  in  his 
furnace,  with  the  object  of  rendering  its  action  con- 
tinuous. The  second  paper  read  in  the  Section  was 
by  Mr.  J.  Y.  Buchanan.  Mr.  Buchanan  is  well 
known  as  having  occupied  the  position  of  chemist 
to  the  Challenger  expedition,  and  the  experience 
he  then  gained  enabled  him  to  write  a very 
valuable  paper  upon  “Deep  Sea  Investigation, 
and  the  Apparatus  Used  in  it.”  The  paper 
may  be  said  to  be  fairly  exhaustive  of  its  subject, 
and,  it  maybe  hoped,  will  take  rank  as  a monograph 
upon  it.  This  was  followed  by  a paper  by  Professor 
Perry,  on  “ The  Future  Development  of  Electrical 
Appliances.”  The  subject  of  Professor  Perry’s 
paper  may  be  said  to  be  the  application  of  electricity 
to  purposes  other  than  illumination.  The  same 
remark  applies  to  it  as  has  been  applied  to  papers 
on  electrical  subjects  read  before  the  ordinary 
meetings  of  the  Society — that  it  attracted  much 
attention  from  the  members,  and  brought  together 
large  audiences.  Mr.  Stillingfleet  Johnson  dealt 
with  a subject  which  has  frequently  of  late 
been  before  the  Society  in  his  paper  on  the  effects 
of  impure  water  upon  health  ; while  Professor 
Huntington  concluded  the  business  of  this  Section 
by  an  able  resume  of  recent  progress  in  the  manu- 
facture and  application  of  steel. 


V.— Cantor  Lectures. 

It  has  been  the  practice  of  recent  years  to  arrange 
for  three  sets  of  Cantor  lectures  in  each  Session, 
each  set  consisting  of  some  five  or  six  lectures.  It 
is  hardly  necessary  to  say  that  most  of  the  subjects 
with  which  the  Cantor  lectures  deal  are  such  that 
it  would  be  difficult  to  deal  with  them  completely, 
even  in  much  longer  courses  ; but,  on  the  other 
hand,  it  is  often  inconvenient  for  members  to  make 
arrangements  to  attend  week  by  week,  courses 
extending  over  a period  of  six  weeks.  For  the 
Session  just  passed,  therefore,  arrangements  were 
made  for  a greater  number  of  courses,  while  the 
courses  themselves  were  made  up  of  a smaller 
number  of  lectures.  There  were  accordingly  five 
series  of  Cantor  lectures.  Of  these,  the  first  was  ^ 
delivered  by  Professor  Church,  his  subject  being 
“The  Scientific  and  Artistic  Aspects  of  Pottery 
and  Porcelain.”  These  lectures  were  given 
during  the  early  part  of  the  Session,  previous 
to  Christmas,  and  were  well  attended.  The  first 
course  after  Christmas  was  by  Mr.  Edward 
Eigg,  the  subject  being  “ Watchmaking.”  This 
course  also  attracted  good  audiences ; and,  as 
on  former  occasions,  when  the  subject  of  a course 
of  lectures  was  connected  with  any  London  trade, 
a limited  number  of  admissions  were  given  to 
watchmakers  and  their  apprentices,  many  of  whom 
availed  themselves  of  the  opportunity  of  adding  to 
their  knowledge  of  the  theory  of  their  business.  Mr. 
Eigg’s  lectures  were  specially  valuable  from  the 
want  of  technical  literature  in  this  country  on  the 
subject  of  watchmaking ; and  this  fact  will  add  to 
their  value  when  they  make,  as  they  shortly  will, 
their  appearance  in  the  Journal.  The  largest  audi- 
ences at  the  Cantor  lectures  of  the  Session,  however, 
were  those  which  attended  the  third  course  on  “ The 
Scientific  Principles  Involved  in  Electric  Light- 
ing” by  Professor  Adams.  For  these  the  room 
was  crowded  to  its  utmost  capacity.  Prof.  Adams, 
lectures  were  amply  illustrated  by  a fine  collection 
of  apparatus,  and  also  by  examples  of  several  of  the 
principal  systems  of  electric  lighting.  Of  the  arc 
systems,  the  Brockie  lamp,  Siemens  lamp,  and 
Serrin  lamp  were  shown  at  work,  other  lamps  and 
“ candles  ” being  exhibited,  but  not  lighted.  Great 
interest  also  attached  to  the  exhibition  by  Mr. 
Swan  of  his  new  incandescent  light.  The 
next  course  was  by  Mr.  Alan  S.  Cole,  upon  the 
“ Art  of  Lace-making.”  These  lectures  were  well 
illustrated  by  some  valuable  specimens  of  lace,  lent 
for  the  purpose,  and  also  by  a fine  collection  of 
transparencies,  representing  the  various  descrip- 
tions of  lace,  which  were  shown  on  the  screen  by 
the  aid  of  a lantern.  The  Cantor  lectures  of  the 
Session  were  concluded  by  an  important  course  on 
“Colour  Blindness,”  delivered  by  Mr.  E.  Brudenell 
Carter.  Mr.  Carter  drew  special  attention  to  the 
effect  of  colour  blindness  upon  various  industries, 
and  brought  before  his  audience  the  tests  which 
have  recently  been  devised  for  the  detection 
of  this  curious  defect.  The  Council  think  it  right 
to  say  that  Mr.  Carter,  being  a member  of  Council, 
could  not  accept  the  usual  fee  for  his  lectures. 

YI.— Juvenile  Lectures. 

In  these  lectures,  the  Council  have  always  en- 
deavoured to  consider  rather  what  would  be 
interesting  and  instructive  to  the  youthful  audi- 
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ence  than  to  strictly  confine  the  range  of  the 
lectures  to  subjects  properly  coming  within  the 
scope  of  the  Society.  They,  therefore,  invited  Mr. 
G.  J.  Romanes,  the  well-known  naturalist,  to  give 
the  usual  short  course  of  lectures  at  Christmas, 
upon  a subject  which  he  has  made  his  own,  the 
intelligence  and  instinct  of  animals.  The  lectures 
were  very  well  attended,  and  appeared  to  afford 
great  satisfaction  to  the  audience  that  listened  to 
them. 

YII. — Albert  Medal. 

The  Council  feel  convinced  that  the  award  of 
the  Albert  Medal,  this  year,  to  Dr.  A.  W.  Hofmann, 
F.R.S.,  “ for  the  eminent  services  rendered  to  the 
industrial  arts  by  his  investigations  in  organic 
chemistry,  and  for  his  successful  labours  in  pro- 
moting the  cultivation  of  chemical  education  and 
research  in  England,”  will  give  universal  satisfac- 
tion. For  the  past  forty  years,  Dr.  Hofmann,  one 
of  Liebig’s  earliest  and  most  distinguished  pupils, 
has  laboured  with  an  indefatigable  zeal,  equalled 
only  by  the  success  of  those  labours,  in  the  develop- 
ment of  some  of  the  most  important  branches  of 
organic  chemistry.  While  the  very  high  scientific 
value  of  Dr.  Hofmann’s  researches  has  been,  from 
time  to  time,  recognised  in  this  country  by  the 
award  to  him  of  the  Royal  and  Copley  Medals  of 
the  Royal  Society,  and  of  the  Faraday  Medal  of 
the  Chemical  Society,  the  fact  that  some  of  his 
most  remarkable  researches  laid  the  foundation  of 
the  coal-tar  colour  industry,  while  others  furnished 
important  contributions  to  its  rapid  development, 
is  now  fitly  recognised  by  the  award  of  the  Albert 
Medal  of  the  Society  of  Arts. 

There  are,  however,  other  quite  separate  and 
certainly  not  less  prominent  claims  to  this  distinc- 
tion which  the  Society  of  Arts  desire  to  recog- 
nise in  awarding  the  medal  to  Dr.  Hofmann.  When 
the  College  of  Chemisty  was  established,  in  1845, 
with  H.R.H.  the  late  Prince  Consort  as  its  ardent 
patron,  and  Dr.  Hofmann  as  its  first  Professor,  the 
facilities  for  the  acquisition  of  chemical  knowledge 
by  students  in  this  country  were  of  a very  limited 
nature,  and  within  the  reach  of  but  few ; and  the 
training  requisite  for  the  pursuit  of  chemistry  as  a 
science  or  profession,  and  for  its  application  to 
Manufactures  and  the  Arts,  had  to  be  sought  in 
Germany  and  France.  It  is  due  to  the  indefatigable 
exertions  and  perseverance  of  Dr.  Hofmann,  in  the 
face  of  most  formidable  difficulties — to  his  remark- 
able powers  as  a teacher  and  lecturer,  and  to  the 
faculty,  peculiarly  his  own,  of  inoculating  his 
pupils  with  his  enthusiastic  love  of  chemical  re- 
search, that  the  Royal  College  of  Chemistry 
speedily  became  developed  into  a world-renowned 
school  of  chemical  science ; while  its  success  im- 
parted a great  impetus  to  the  cultivation  of  that 
science,  and  of  its  application  to  the  Arts  and 
Manufactures  of  the  United  Kingdom.  Among 
those  English  chemists  who  have,  in  later  years, 
conspicuously  contributed  to  the  development  of 
chemical  industries  and  to  the  advancement  of 
chemical  knowledge,  some  of  the  most  prominent 
are  proud  to  claim  as  their  master  the  eminent 
man  upon  whom  the  Society  of  Arts  now 
confers  its  highest  distinction. 

VIII. — Medals. 

According  to  the  usual  custom,  the  Council 


have  awarded  Silver  Medals  for  certain  of  the 
papers  read  during  the  Session  before  the  Society, 
at  the  ordinary  meetings  and  in  the  different 
Sections.  For  the  present  year,  eight  medals 
have  been  awarded ; of  these,  three  were  given 
for  papers  read  at  the  ordinary  meetings,  two 
for  papers  in  the  Indian  Section,  one  for  a 
paper  in  the  African  Section,  and  tw'o  for 
papers  in  the  Chemical  and  Physical  Section. 
The  Council  also  passed  a vote  of  thanks  to  one  of 
their  own  members,  Mr.  Preece,  for  the  very 
interesting  paper  which  he  read,  upon  “ Recent 
Advances  in  Electric  Lighting.”  The  following 
is  a complete  list  of  the  awards  : — 

To  Professor  Alexander  Graham  Bell,  for  his  paper 
on  “The  Photophone.” 

To  E.  Price  Edwards,  for  Ids  paper  on  “ Signalling 
by  Means  of  Sound.” 

To  Alexander  Siemens,  for  his  paper  on  ‘ ‘ The 
Electrical  Railway,  and  the  Transim.s.sion  of  Power  by 
Electricity.” 

To  Sir  Richard  Temple,  Bart.,  G.C.S.I.,  C.I.E.,  D.C.L., 
for  his  paper  on  “Forest  Conservancy  in  India.” 

To  J.  M.  Maclean,  for  his  paper  on  the  “ Results  of 
British  Rule  in  India.” 

To  Sir  Henry  Bartle  Edward  Frere,  Bart.,  G.C.B., 
G.C.S.I.,  D.C.L.,  LL.D.,  for  his  paper  on  “The 
Industrial  Products  of  South  Africa.” 

To  J.  Y.  Buchanan,  F.R.S.E.,  F.C.S.,  for  his  paper  on 
“ Deep  Sea  Investigation,  and  the  Apparatus  used  in 
it.” 

To  Professor  John  Perry,  for  his  paper  on  “The  Future 
Development  of  Electrical  Appliances.” 

IX.— Examinations. 

Those  who  have  interested  themselves  in  this 
department  of  the  Society’s  work,  are  aware  that 
considerable  changes  were  made  in  the  examina- 
tions, after  due  announcement,  a year  ago,  many 
of  the  subjects  in  which  examinations  had  been 
held  being  struck  off  the  list.  The  reasons  which 
induced  the  Council  to  take  this  step  have  been 
fully  stated  in  the  Journal,  and  in  previous  annual 
reports.  The  past  year  was  the  first  under  which 
the  new  system  came  into  practice.  According  to 
the  plan  adopted,  only  those  subjects  were  re- 
tained in  which  it  did  not  appear  that  any 
other  examination  was  provided  for  students, 
the  subjects  retained  being  Clothing,  Cooking, 
Health,  Housekeeping,  Political  Economy,  and 
Music.  In  all  these  subjects,  except  in  Music, 
there  has  been  a serious  falling  off,  the  numbers  of 
candidates  for  the  present  and  for  last  year  being 


as  follows  : — 

ISSO. 

ifSl. 

Clothing 

8-t  .. 

3 

Cookery  

118  .. 

95 

Health 

lU  .. 

42 

Housekeeping 

50  .. 

14 

Political  Economy . . 

40  . . 

27 

Music  

324  .. 

321 

The  cause  of  this 

diminution  is 

doubtless 

to  be  found  in  the  fact  that  the  abandonment 
of  the  greater  number  of  subjects  has  reacted  on 
those  retained,  for  many  candidates  who  took  up 
some  of  the  latter  as  supplementary,  do  not  now 
enter  at  all.  In  former  examinations  a separate 
day  was  given  for  each  of  the  Domestic  Economy 
subjects;  there  is  now  only  one  day  for  the  whole 
number.  . 

The  Council  are  much  indebted  to  the  Science 
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and  Art  Department  for  the  assistance  which  they 
have  rendered,  in  permitting  candidates  for  the 
Society  of  Arts  Examinations  to  be  examined  in 
connection  with  the  candidates  at  the  Govern- 
ment Examinations. 

X. — PuiNCE  Consoiit’s  Plize. 

The  Prince  Consort’s  Prize  of  Twenty-five 
Guineas,  originally  offered  by  his  Eoyal  Highness 
the  late  President  of  the  Society,  and  graciously 
continued  by  her  Majesty  the  Queen,  was  offered 
annually  to  the  candidate  who,  obtained  under 
certain  conditions,  and  within  a space  of  four 
years,  the  greatest  number  of  First-classes  in 
the  subjects  for  examination.  The  altered  scope 
of  the  examinations  rendered  it  necessary 
for  the  Council  to  ascertain  her  Majesty’s  wishes 
in  respect  of  the  prize,  and  she  gave  it  as 
her  opinion,  that  as  the  system  of  education, 
which  the  Prince  Consort  had  desired  to  encourage, 
was  now  to  a large  extent  carried  on  by  the  Science 
and  Art  Departm.ent,  the  time  had  arrived  when 
the  award  of  the  prize  might  well  be  discontinued. 
Xo  offer  of  the  prize  was  therefore  made  for  the 
past  year. 

XI. — Examinations  in  Pbactical  Music. 

^ In  consequence  of  the  success  of  these  examina- 
tions, which  were  held  for  the  first  time  in  1879,  it 
was  thought  desirable  that  there  should  be  two 
examinations  in  London  during  the  year,  instead 
of  only  one,  and  it  was  determined  that  they 
should  take  place  in  January  and  in  July.  For 
the  January  examination,  75  candidates  entered,  72 
presenting  themselves  for  examination,  some  of 
whom  were  examined  in  singing  as  well  as  in  play- 
ing. 42  certificates  of  the  first-class  were  awarded, 
and  33  of  the  second.  59  of  these  candidates  were  ; 
students  of  the  pianoforte,  4 of  the  organ,  and  2 ; 
of  the  violin  ; and  there  were  23  vocalists.  4 candi-  ! 
dates  entered  for  honours,  of  whom  2 took  first- 
class  certificates  and  1 a second-class.  It  is  worth 
noticing  that  2 of  the  candidates  for  the  general 
examination  were  awarded  full  marks  by  the 
examiners.  Dr.  Hullah,  the  Society’s  examiner, 
expresses  in  his  report  a very  favourable  opinion 
upon  the  results  of  these  practical  examinations 
as  a continuation  of  the  theoretical  examinations  in 
the  theory  of  music  started  by  the  Society  of  Arts 
in  1859.  Dr.  Hullah  also  remarks  that  in  the 
period  of  twenty  years  during  which  these  examina- 
tions have  been  held,  there  has  been  “ an  amount 
of  progress  in  execution,  style,  ear,  reading,  and 
general  musical  culture,  no  parallel  to  which,  in 
the  same  space  of  time,  has  been  presented  in 
any  other  age  or  country.”  A practical  examina- 
tion in  music  has  also  been  held  at  Glasgow  under 
the  supervision  of  the  Society. 

The  second  examination  for  the  current  year  will 
be  held  at  the  Society’s  House  during  the  week 
commencing  Monday,  the  4th  July.  For  this  a 
larger  number  of  candidates  have  entered  than  at 
any  previous  examination. 

XII. — Musical  Education  Committee. 

This  committee,  which  was  appointed  the  year 
before  last,  and  whose  first  report  was  referred  to 
in  the  last  annual  report  of  the  Council,  have  been 
continuing  their  labours.  They  have  issued  two 
short  reports  dealing  with  the  system  under  which 
music  is  now  taught  in  elementary  schools,  and  also 


with  the  proposals  at  present  under  consideration 
for  the  establishment  of  a college  of  music  in  con- 
nection with  the  Training  School  for  Music  at  South 
Kensington.  The  first  of  these  reports,  being  the 
second  report  actually  published  by  the  committee, 
has  appeared  in  the  Society  of  Arts  Journal.  The 
committee’s  third  report  can  be  obtained  by  pur- 
chase at  the  Society’s  office. 

XIII. — National  Training  School  tor  Music. 

In  November  last,  a statement  was  issued  by 
H.R.H.  the  Duke  of  Edinburgh,  as  President  of 
the  Committee  of  Management  of  the  school, 
reminding  the  founders  of  scholarships  that  the 
period  of  five  years,  for  which  the  school  was 
originally  established,  would  expire  at  Easter, 
1881.  This  statement  held  out  the  hope  that  a 
permanent  school  of  music,  under  the  management 
and  control  of  the  State  (as  originally  designed  by 
the  Society  of  Arts),  might,  at  no  remote  period, 
be  established ; but  it  also  stated  that  the  negocia- 
tions  which  the  committee  of  management  of 
the  school  were  cari-ying  on,  were  still  in  pro- 
gress, and  that  however  favourably  they  might 
terminate,  it  would  not  be  possible  to  inaugurate 
such  a new  institution  by  Easter  last.  The  com- 
mittee, therefore,  appealed  to  the  founders  that 
they  should  renew  the  scholarships  for  one  year, 
from  Easter  1881  to  Easter  1882.  The  application 
was  addressed  to  the  Society  as  having  founded 
four  scholarships  at  the  school.  The  matter  was 
fully  considered  by  the  Council,  and  eventually  it 
was  determined  that  a sum  of  £160,  the  equivalent 
of  the  annual  amount  granted  by  the  Society  for 
the  establishment  of  its  four  scholarships,  should 
be  placed  at  the  disposal  of  the  National  Training 
School  for  Music  towards  the  maintenance  of  the 
school.  In  making  this  grant,  the  Council  left  it 
to  the  committee  of  the  school  to  decide  in  what 
manner  the  money  should  be  employed — whether 
in  founding  fresh  scholarships,  continuing  old  ones, 
or  in  any  other  way  which  might  seem  desirable 
to  the  committee. 

The  two  scholarships  provided  by  subscriptions 
from  members  of  the  Society  and  others  have  been 
renewed  for  one  year,  one  of  the  subscribers,  Mr. 

I W.  Atkinson,  having  very  liberally  increased  the 
amount  he  formerly  gave,  in  order  to  ensure  that 
the  full  sum  of  £80  should  be  forthcoming. 

The  grant  of  £160  made  by  the  Society,  as  above 
stated,  has  been  used  by  the  committee  of  manage- 
ment of  the  school  to  endow  four  scholarships, 
which,  have  been  awarded  as  follows  ; — Eugenie 
Benard,  pianist ; F.  W.  Crooke,  violinist ; Helen 
Synyer,  pianist ; and  Florence  M.  Warman, 
pianist. 

The  two  sch-olarships  subscribed  for  by  members 
and  others  have  been  awarded  to  Monimia  Twist, 
pianist,  and  Alice  Menzies,  pianist. 

The  actual  result  of  the  appeal  of  the  committee 
was  the  endowment  of  82  scholarships  for  a year  ; 
and  the  committee  have  also  received  donations, 
for  general  purposes,  amounting  to  £110  10s., 
besides  the  £160  grant  from  the  Society,  which  the 
committee  have  disposed  of,  as  above-mentioned, 
in  founding  scholarships.  Dr.  Sullivan  having 
retired  from  the  Principalship,  Dr.  Stainer,  the 
late  Vice-Principal,  has  been  appointed  Principal, 
and  Dr.  Sullivan  has  been  placed  on  the  Com- 
mittee of  Management  of  the  school. 
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The  school  has  been  recently  examined  by  a 
body  of  examiners  appointed  by  H.E.H.  the 
Prince  of  Wales,  and  consisting  of  Sir  Michael 
Costa,  Sir  J nlius  Benedict,  Sir  George  Elvey,  Dr. 
John  Hullah,  Otto  Goldschmidt,  Esq.,  W.  S. 
Cusins,  Esq.,  and  Henry  Leslie,  Esq.  The  report 
of  these  gentlemen,  after  dealing  fully  with  details, 
concludes  as  follows; — (The  examiners)  “consider 
that  the  school  has  done  and  is  doing  much  good 
work.  It  would  be  a national  misfortune  if  it  did 
not  continue  its  operations.  The  examiners  hope 
that  those  occupying  the  leading  position  in  its 
direction  will  spare  no  efforts  to  secure  that  great 
desideratum,  a Musical  and  Dramatic  Conserva- 
torium,  which  shall  be  the  central  home  for  all 
that  is  most  talented  and  artistic  in  Great  Britain 
and  its  dependencies.” 

It  is  satisfactory  to  be  able  to  state,  that  twenty- 
eight  of  the  scholars  left  the  school  last  Easter,  to 
enter  upon  the  active  duties  of  the  profession  for 
which  they  had  been  preparing  themselves  at  the 
school.  Most  of  these,  it  is  reported,  have  ob- 
tained good  positions,  some  as  public  singers  or 
players,  some  as  organists  and  choirmasters,  and 
some  as  teachers. 

XIY. — Patext-law. 

In  the  address  delivered  by  Mr.  Bramwell,  as 
Chairman  of  the  Council,  at  the  opening  of  the 
Session,  special  attention  was  drawn  to  the  subject 
of  the  improvement  of  the  Patent-law.  The 
Council  have  had  under  consideration  the  best 
steps  the  Society  of  Arts  could  take  in  order  to 
bring  about  the  much -needed  improvements  in  the 
law,  and  they  came  to  the  conclusion  that  the  most 
useful  plan  to  pursue  would  be  to  draft  a Bill,  which 
should  be,  so  far  as  the  powers  of  those  engaged 
upon  it  could  make  it,  a perfect  measure,  whether 
or  not  it  might  be  possible  eventually  to  pass  all  its 
provisions  into  law.  The  Council  appointed  a com- 
mittee to  prepare  this  Bill.  The  Committee  has  met 
I frequently  and  has  given  much  thought  and  atten- 
1 tion  to  the  subject.  The  Council  would  have  been 
I glad  if  it  had  been  possible  to  have  presented  their 
1 draft  Bill  to  the  members  before  the  conclusion  of 
the  Session ; but  the  work,  as  might  be  expected, 
proved  too  great  for  this  to  be  done,  and,  though 
a draftsman  is  now  engaged  upon  the  Bill,  under 
the  instructions  of  the  committee,  it  has  not  been 

I found  possible  to  get  it  so  far  advanced  as  to 
submit  it  before  the  present  time.  So  soon  as  the 
work  of  the  committee  and  the  Council  is  fairly 
complete,  the  Council  propose  to  bring  their 
Bill  before  a meeting  of  the  Society,  specially 
summoned  to  consider  it.  After  it  has  been  fully 
discussed  by  such  a meeting,  it  will  then  be  recon- 
sidered by  the  Council  and  their  committee,  and 
measures  wiU  be  taken  to  get  it  introduced  into 
the  House  of  Commons  for  the  next  Parliamentary 
Session.  The  Council  think  it  wiser  to  defer,  until 
they  can  bring  the  whole  matter  forward  in  a 
L complete  shape,  any  statement  as  to  the  principal 
F provisions  which  are  being  introduced  into  the 
Bill ; they  can  only  say  that  the  committee  has 
I given  careful  attention  to  all  the  suggestions 
|i  which  have  been  made  by  various  bodies  for 
I the  improvement  of  the  law,  and  that  they 
, hope  to  produce  a measure  which  will,  so  far 
as  it  is  possible,  give  satisfaction  to  those 
competent  to  form  an  opinion  upon  it.  The 


Council  consider  this  to  be  one  of  the  most  im- 
portant pieces  of  work  which  they  have  undertaken 
for  some  time,  and  they  think  that  if,  before  the 
next  Session  of  Parliament  begins,  they  can  bring 
forward  a thoroughly  good  and  practical  measure 
for  the  reform  of  the  Patent-laws,  that  the  year 
in  which  this  has  been  effected  will  not  have  been 
a barren  one,  so  far  as  the  Council’s  labours  are 
concerned. 

XV. — Aiit  Furniture  Exhibition. 

It  may  be  remembered,  that  some  years  ago,  a 
series  of  Art-Workmanship  Exhibitions  was  held 
by  the  Society  of  Arts.  The  movement  commenced 
in  1862,  towards  the  end  of  which  year  an  applica- 
tion was  made  by  the  Society  of  Wood-carvers, 
asking  the  Society  of  Arts  to  assist  them  in  holding 
an  Exhibition  of  Wood-carving.  The  ai)plication 
was  agreed  to  ; the  Society  of  Arts  made  a grant 
of  £30  and  a silver  medal,  the  Wood-carvers’ 
Society  promising  £15.  The  Exhibition  was  held 
in  the  latter  part  of  the  Session  of  1863,  and  ijrizes 
were  awarded  in  three  classes  for  wood-carving. 
In  the  following  year,  it  was  determined  to  extend 
the  scope  of  the  Exhibition,  and  jjrizes  were 
offered  to  workmen  in  ten  different  classes.  For 
the  competition  seventy  works  were  submitted, 
and  prizes  were  awarded  in  nearly  all  the  classes. 
For  the  following  year  — 1864  — the  Council 
offered  prizes  amounting  to  upwards  of  £500.  The 
works  were  arranged  in  two  divisions — 1.  Works 
to  be  executed  from  prescribed  designs ; and, 
2.  Works  to  be  executed  without  prescribed 
designs.  In  the  first  division  there  were  18  classes. 
The  second  division  comprised  three  classes  of  wood- 
carving. In  response  to  this  offer,  87  works  were 
sent  in,  and  prizes  to  the  extent  of  £274  were 
awarded  among  37  competitors.  The  Exhibition 
of  these  works  was  held  at  Christmas,  1864. 
Previous  to  holding  the  next  year’s  competition, 
a meeting  of  workmen  was  held,  the  scale  was 
extended,  and  the  amount  of  prizes  increased  to 
£600.  As  before,  the  works  were  arranged  in  two 
divisions,  according  as  they  were  executed  from 
designs  or  without  d^esigns.  The  classes  in  the  first 
division  were  identical  with  those  of  the  previous 
year,  a class  being  added,  however,  for  illumina- 
tions. The  competition  in  1866  does  not  seemtohave 
differed  materially  from  those  of  former  years. 
From  this  year,  up  to  1871,  the  competitions  were 
continued  in  much  the  same  manner;  but  when 
the  first  of  the  series  of  Annual  International 
Exhibitions  was  held,  it  was  considered  that  they 
would,  to  some  extent,  occupy  the  place  of  the 
Exhibitions  of  Art-Workmanship,  and,  therefore, 
the  movement  was  brought  to  an  end. 

Last  autumn  a proposal  was  submitted  that  these 
Exhibitions  should  be  revived,  and  that  medals  and 
certificates  should  be  offered  to  workmen  who  had 
designed  or  shared  in  the  construction  of  objects 
of  art-workmanship.  The  proposal  was  approved, 
and  a committee  was  appointed  to  carry  it  into 
effect.  The  Council  of  the  Eoyal  Albert  Hall 
undertook  to  provide  space,  and  to  assist  in  other 
ways.  On  further  consideration,  it  appeared  de- 
sirable that  the  Exhibition  should  be  restricted  to 
furniture  alone,  instead  of  embracing  all  kinds  of 
Art-manufactures,  as  was  the  case  with  those 
formerly  held,  and,  accordingly,  arrangements 
were  made  with  the  following  firms,  by  which 
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each  firm  undertook  to  fill  a certain  share  of  the 
available  space; — J.  G.  Grace  and  Son;  Morant, 
Boyd,  and  Stanford;  Jackson  and  Graham;  Gillow 
and  Co.;  Holland  and  Sons;  Howard  and  Sons; 
Wright  and  Mansfield;  CoUinson  and  Lock; 
Gregory  and  Co.;  Shoolbred  and  Co.;  Johnstone, 
Jeanes,  and  Co.  All  these  firms  readily  accepted 
the  regulation  that  the  prizes  should  be  awarded 
not  to  the  actual  exhibitors,  but  to  the  workmen ; 
and  they  undertook  to  assist  the  j ndges  in  making 
their  awards.  It  was  also  understood  that  these 
firms  would  afford  facilities  to  exhibitors  of  articles 
which  might  be  considered  as  accessories  of  furni- 
ture, such  articles  being  shown  in  company  with 
the  specimens  of  art  furniture  exhibited.  Besides 
these,  several  other  manufacturers  of  furniture, 
and  of  accessories  of  furniture,  are  showing  speci- 
mens of  their  productions. 

Without  any  exception,  the  firms  above 
mentioned  took  up  the  matter  most  cordially, 
and  the  result  is  a most  interesting  and  attractive 
collection  of  high-class  modern  furniture.  All 
who  have  visited  the  Exhibition,  speak  of  it  in 
warm  terms  of  commendation,  and  the  Council 
hope  that  it  may  be  the  forerunner  of  others  of 
equal  interest  in  future  years.  Members  of  the 
Society  have  the  right  of  free  admission  by  ticket. 
The  exhibition  will  remain  open  till  the  end  of 
J uly,  or  till  some  time  in  August. 

The  award  of  medals  and  certificates  to  the 
workmen  employed  in  the  manufacture  of  the 
exhibits  has  not  yet  been  made,  but  a committee 
has  been  appointed,  and  they  have  now  the 
matter  in  hand. 

XVI. — Memorial  Tablets. 

During  the  past  Session  tablets  have  been 
erected  on  six  houses  to  mark  the  residences  of 
the  following  celebrated  men  : — 

James  Barry — 36,  Castle -street.  Oxford-street. 

William  Hogarth— 30,  Leicester-square. 

[This  house  has  been  rebuilt  for  Archbishop  Tenison’s 

School.] 

Sir  Isaac  Newton — 35,  St.  Martin’s -street. 

Peter  the  Great — 15,  Buckingham-street,  Strand. 
Kichard  Brinsley  Sheridan — 14,  Savile-row. 

Sir  Bobert  Walpole — 5,  Arlington-street. 

In  former  years  the  Society  of  Arts  has  placed 
these  memorial  tablets  on  houses  inhabited 
by  Burke,  Byron,  Canning,  Dryden,  Faraday, 
Flaxman,  Frankhn,  Garrick,  Handel,  Johnson, 
Napoleon  III.,  Nelson,  Eeynolds,  and  Mrs. 
Siddons. 

The  Council  have  under  consideration  a list  of 
houses  on  which  such  tablets  might  properly  be 
put,  and  they  would  be  glad  to  receive  any  in- 
formation or  suggestions  which  might  assist  them 
in  selecting  other  suitable  buildings.  ^ 

XYII. — Arsenical  Colours. 

The  committee,  whose  appointment  was  men- 
tioned in  last  year’s  report,  have,  during  the  past 
Session,  appointed  a sub- committee,  which  carried 
on  a careful  series  of  investigations  in  order  to 
lay  down  precise,  and,  if  possible,  simple  instruc- 
tions for  testing  the  existence  of  a harmful  amount 
of  arsenic  in  coloured  fabrics  and  paper.  The  sub- 
committee have  prepared  instructions,  and  have 
reported  through  the  General  Commtitee  to  the 


Council.  The  report  has  only  just  been  received, 
and  in  a matter  of  so  much  importance  as  this  is, 
it  has  been  thought  better  not  to  publish  it  until 
it  has  received  the  full  consideration  it  deserves 
on  the  part  of  the  Council.  The  Council  feel 
that  the  thanks  of  the  Society  are  due  to  the 
members  of  the  whole  committee,  who  have  paid 
constant  attention  to  the  matter,  and  more  especi- 
ally to  the  members  of  the  sub-committee,  Mr^ 
Heisch  and  Dr.  Bartlett,  who  carried  on  the  in- 
vestigations, and  gave  to  them  a great  deal  of  their 
valuable  time. 

XVHI.— Barry’s  Pictures. 

The  well-known  pictures  by  Barry,  in  the 
Society’s  Great  Boom,  being  in  a very  dirty 
condition,  it  was  determined  last  year  that  they 
should  be  cleaned.  They  underwent  the  pro- 
cess successfully  during  the  summer  recess,  and 
their  appearance  was  much  improved  by  it.  These 
pictures  have  now  been  in  the  Society’s  possession 
for  nearly  one  hundi'ed  years,  the  first  public 
exhibition  of  them  having  been  made  in  1783.  As 
appears  from  the  Society’s  records,  they  have  been 
cleaned  three  times  previous  to  the  cleaning  they 
received  last  year,  namely,  about  1834,  in  1846,  and 
in  1863.  The  cleaning  which  they  underwent  last 
year  was  as  slight  as  possible,  the  pictm-es  having 
only  been  washed  over,  and  nothing  having  been 
done  which  would  in  the  least  degree  affect  their 
surface.  The  work  was  skilfully  performed  by 
Mr.  Andrew,  of  the  South  Kensington  Museum. 
Forming,  as  these  paintings  do,  almost  the  solitary 
monument  of  the  genius  of  a very  remarkable 
artist,  they  deserve  the  greatest  care  that  could  be 
bestowed  upon  them,  and  it  is  satisfactory  to  be 
able  to  report  that  they  are  in  good  condition,  and 
likely  to  remain  so  for  many  years  to  come.  At 
the  same  time  as  the  pictures  were  cleaned,  the 
decorations  of  the  Boom  were  cleaned,  and  the 
walls  painted. 

XIX. — Inland  Telegrams. 

It  was  stated  in  the  last  annual  report  that  the 
Council  had  addressed  a memorial  to  the  Post- 
master-General, asking  him  to  reduce  the  tariff 
for  inland  telegrams.  In  July  last  a deputation 
from  the  Council  waited  on  Mr.  Fawcett,  and  had 
the  advantage  of  hearing  from  him  a very  im- 
portant statement  as  to  the  views  of  himself  and 
the  Government  upon  the  question  of  reducing  the 
tariff.  It  appeared,  from  what  Mr.  Fawcett 
said,  that  in  the  opinion  of  the  department 
there  could  be  little  doubt  that  a reduction  in 
the  tariff  would  involve,  at  all  events,  a tempo- 
rary reduction  in  the  revenue,  and  the  deputation 
gathered  that  as  soon  as  the  Chancellor  of  the 
Exchequer  was  in  a position  to  face  such  a reduc- 
tion in  the  revenue,  there  was  a reasonable  hope 
that  the  charges  for  inland  telegrams  would  be 
lowered.  A fMl  report  of  Mr.  Fawcett’s  speech, 
as  well  as  of  the  observations  made  by  Mr.  Edwin 
Chadwick  and  by  other  members  of  the  deputation, 
appeared  in  the  Journal  for  July  23rd,  1880. 

XX.— Sydney  International  Exhibition. 

The  Commissioners  for  the  Sydney  International 
Exhibition  have  been  good  enough  to  present  to 
the  Society  of  Arts  a gold  medal  and  a dip- 
loma, in  recognition  of  the  assistance  rendered 
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to  the  Exhibition  by  the  loan  of  Barry’s  paint- 
ing, “The  Temptation  of  Adam,”  and  also  in 
recognition  of  the  gift  of  engravings  and  etchings 
by  Barry,  which  the  Society  presented  to  the  Art 
Gallery  of  New  South  Wales,  after  they  had  been 
exhibited  at  the  Sydney  Exhibition. 

XXI.— Owen  Jones  Phizes. 

These  prizes  are  awarded  on  the  results  of  the 
annual  competition  of  the  Science  and  Art  Depart- 
ment, to  students  of  Schools  of  Art,  for  designs  for 
furniture,  carpets,  &c.,  on  the  principles  laid  down 
by  Owen  Jones. 

Six  prizes  were  offered  for  competition  in  the 
present  year,  each  prize  consisting  of  a bound 
copy  of  Owen  Jones’s  “ Principles  of  Design,”  and 
a Bronze  Medal. 

The  successful  candidates  were— J.  W.  Eiley, 
School  of  Art,  Halifax  ; G.  Potter,  School  of  Art, 
Derby ; Fanny  Buckfield,  School  of  Art, 
Northampton ; Lucie  Shepherd,  School  of  Art, 
Northampton;  James  Henderson,  School  of  Art, 
Dundee;  Thomas  Smith,  School  of  Art,  Coal- 
brookdale. 

XXII.— PL-INT  L.U3EL. 

At  the  end  of  last  year,  Mr.  G.  F.  Wilson,  F.E.S., 
requested  the  Council  of  the  Society  to  undertake 
the  award  of  a prize  of  £5,  which  he  placed  at  their 
disposal,  for  the  best  label  for  plants.  The  object 
of  the  offer  was  to  obtain  a cheap  and  durable 
label,  and  thus  to  supply  a want  much  felt  by 
horticulturists.  The  Council  accepted  the  duty, 
and  added  to  Mr.  Wdson’s  offer,  a Society’s  silver 
medal.  In  answer  to  an  announcement  made  to 
this  effect,  120  sets  of  labels  were  sent  in  by  the 
appointed  day,  namely,  the  1st,  of  May  last. 
These  are  now  under  the  consideration  of  a com- 
mittee, which  it  is  expected  will  soon  be  able  to 
report  as  to  their  merits. 

XXIII. — House  Sanitation. 

In  January  last,  the  Council  published  an  offer 
of  three  Silver  Medals,  for  the  best  sanitary 
arrangements  in  houses  within  the  metropolitan 
area.  The  medals  were  offered  to  the  occupiers, 
lessees,  or  owners  of  the  houses.  One  medal  was 
to  be  awarded  for  a house  let  out  in  tenements  to 
artisans,  for  which  a weekly  rental  is  paid ; one 
for  a house  of  a yearly  rental  of  from  £40  or  less 
to  £200  ; and  one  for  a house  of  the  yearly  rental 
of  £200  and  upwards.  In  answer  to  the  offer,  six 
owners  submitted  their  houses  in  competition,  and 
the  award  of  the  prizes  is  now  imder  the  con- 
sideration of  a committee  of  judges  appointed  by 
the  Council. 

XXIY.— Sanitary  Arrangements  of  Society’s 
House. 

It  was  thought  desirable  to  examine  into  the 
condition  of  the  drains  of  the  house,  and  the 
examination  revealed  so  defective  a state  of  things 
that  it  was  determined  to  amend  the  system.  This 
was  done  by  Mr.  E.  Griffiths,  under  the  supervision 
of  Mr.  Robert  Eawlinson,  C.B.,  on  the  most  ap- 
proved principles,  and  at  an  expense,  on  the  whole, 
of  £338,  this  sum  also  covering  the  cost  of  a new 
lavatory,  which  has  been  arranged  for  the  con- 
venience of  members.  A rooru  on  the  ground  floor, 
next  the  library,  has  been  devoted  to  this  purpose. 


Messrs.  Doulton  were  good  enough  to  present  the 
Society  with  all  the  necessary  fittings. 

XXV.— Domestic  Economy. 

A Congress  for  the  purpose  of  promoting  the 
teaching  of  Domestic  Economy  in  Elementary 
Schools  has  been  held  in  connection  with  the 
Society.  An  Executive  Committee  was  appointed 
by  the  Council,  and  by  their  assistance  an  influen- 
tial committee  of  ladies  was  formed,  under  the 
presidency  of  H.E.H.  Princess  Christian.  This 
committee  divided  itself  into  sub-comrnittces,  each 
sub-committee  dealing  with  one  of  the  divisions 
of  the  subject  according  to  the  classification 
adopted  by  the  Education  Department. 

The  Congress  was  opened  on  the  20th  Juno,  by 
a Conversazione  in  the  Royal  Albert  Hall,  which 
was  largely  attended.  The  meetings  for  the  reading 
and  discussion  of  papers  were  held  in  the  lioonis 
of  the  Society  and  in  the  Albert  Hall,  on  the  fol- 
lowing days  of  the  week.  The  subjects  discussed 
included  “Methods  of  Teaching  and  Examining 
Domestic  Economy,”  “ NeefUew'ork,”  “ Food  and 
Cookery,”  “The  Dwelling,”  “Health,”  and 
“ Thrift.”  As  many  as  56  papers  were  contributed 
under  these  different  heads. 

The  following  report  of  the  Executive  Committee 
has  been  received  by  the  Council : — 

1 . The  Executive  Committee,  at  the  last  meeting  of  th 
Congress,  presided  over  by  the  Countess  of  Derby,  have  the 
pleasure  of  reporting  to  the  Council  of  the  Society  of  Arts 
that  the  hopes  of  success  entertained  when  the  Council 
sanctioned  the  holding  of  a Congress  of  Domestic  Economy 
in  London  have  been  fully  realised. 

2.  The  Congress  was  opened  at  the  Royal  Albert  Hall  on 
Monday  evening,  20th  June,  and  attracted  a company 
numbering  more  than  five  thousand  persons,  the  majority  of 
whom  were  members  of  the  Society.  The  opening  was 
made  interesting  by  the  lighting  up  of  the  Conservatory  of 
the  Royal  Horticultural  Society  by  several  systems  of 
electricity  ; by  the  agreeable  singing  of  children  trained  on 
the  Tonic  Sol-fa  method ; by  the  effective  singing  of  the 
students  of  St.  Mark’s  College,  Chelsea : of  the  vocal  and 
instrumental  performances  of  the  students  of  the  National 
Training  School  of  Music ; by  the  playing  of  the  bands  of 
the  Military  Asylum,  Chelsea,  and  of  the  Coldstream 
Guards. 

3.  The  reading  of  papers  and  discussions  during  the  Con- 
gress have  been  able  and  practical,  and  have  been  carried  on 
daily  during  thew^eek,  under  the  presidencies  of  the  Countess 
of  Airlie,  the  Duchess  of  Leeds,  the  Countess  Spencer,  the 
Viscountess  Strangford,  the  Dowager  Lady  Stanley  of 
Alderley,  Lady  Reay,  and  Mrs.  Dacre  Craven,  ladies  most 
experienced  and  accomplished  for  the  pvu’pose. 

4.  Her  Royal  Highness  the  Princess  Christian  of  Schleswig- 
Holstein  presided  at  the  delivery  of  Mrs.  Buckton's  lecture, 
and  cordially  expressed  the  knowledge  and  gratification  she 
had  derived  from  hearing  it. 

5.  The  success  of  this  Congress  is  entirely  due  to  the  great 
and  sympathetic  interest  which  women,  rather  than  men, 
have  taken  in  it.  Very  few  important  female  mind.«, 
thoughtful  on  women’s  home  duties,  and  knowing  how  to 
teach  them,  have  been  absent. 

6.  The  success  shadows  the  likelihood  of  that  forthcoming 
change  in  the  Education  Code,  which  the  Congress  hiw 
advocated;  and  confidence  may  be  expressed  that  public 
opinion  will  support  the  Education  Department  in  realising 
such  necessary  change. 

7.  Reports  of  the  papers  and  discussions  have  been  pub- 

lished daily,  and  they  will  be  collected  together  hei'eafter. 
The  Executive  Committee  recommend  that  some  very  able 
papers  having  much  scientific  interest,  but  not  especially 
appropriate  to  the  teaching  of  Domestic  Economy  m 
Elementary  Schools,  should  be  published  in  Society’s 
Journal.  „ , ^ 

8.  Before  the  conclusion  of  the  Congress,  strong  convic- 
tions were  expressed  by  the  members  unanimously,  that  this 
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Congress  was  only  the  beginning  of  a movement  for  con- 
necting the  knowledge  of  home  duties  with  the  earliest 
teaching  of  children  by  women,  and  securing  that  reform  of 
the  Education  Code  which  has  been  annormced  by  the  Lord 
President  and  Vice-President  of  the  Lords  of  the  Committee 
of  Coimcil  on  Education. 

9.  Accordingly,  a very  satisfactory  beginning  has  been 
made  to  collect  funds  for  preventing  interruption  to  the 
work  of  the  Congress,  and  for  holding  another  Congress  in 
1 882,  when  it  is  hoped  that  the  plan  of  a National  Institu- 
tion, with  local  branches  throughout  the  United  Kingdom, 
may  be  matured  and  submitted  to  the  Congress  for  approval. 
The  Executive  Committee  have  the  great  satisfaction  of 
reporting  that  her  Royal  Highness  the  Princess  Christian 
has  expressed  her  gladness  at  continuing  at  the  head  of  this 
movement,  which  is  of  the  very  highest  national  importance 
to  all  subjects  of  the  Queen. 

XXVI. — Education  Committee. 

In  May  last,  on  the  motion  of  Mr.  Edwin 
Chadwick,  the  Council  appointed  a committee  to 
consider  the  question  of  the  Education  Code,  and 
to  suggest  any  measures  of  reform  which,  in  their 
opinion,  it  might  be  desirable  to  bring  under  the 
notice  of  the  Education  Department.  The  com- 
mittee has  met  once,  but  it  has  not  yet  reported  to 
the  Council.  It  is  now  some  time  since  the  Council 
have  appointed  an  Education  Committee,  but 
reference  to  the  back  numbers  of  the  Journal  will 
show  that,  some  years  ago,  when  such  a committee 
existed,  it  was  the  means  of  bringing  before  the 
Society  much  useful  information  on  national  educa- 
tion and  kindred  subjects. 

XXYII. — Food  Committee. 

It  will  be  in  the  knowledge  of  the  members  that 
there  has  long  been  a standing  committee  of  the 
Council  for  the  purpose  of  treating  matters  relating 
to  the  food  supply  of  the  country.  The  committee 
was  formed  in  1867,  and  for  some  years  after  its 
formation  published  the  results  of  a number  of 
elaborate  inquiries  and  examinations  made  by  its 
members.  The  committee  also  took  a large 
amount  of  evidence  on  the  subject  of  food  supplies 
and  distribution,  which  also  was  published  in  the 
Society’s  Journal.  The  committee  have  also 
had  at  their  disposal  now  for  many  years 
a prize  of  £100,  presented  to  the  Society 
by  the  late  Sir  Walter  Trevelyan,  for  the  best 
method  of  preserving  fresh  meat.  Though  numer- 
ous methods,  more  or  less  successful,  for  treating 
meat  have  been  before  the  committee,  the  com- 
mittee have  never  felt  themselves  able  to  select 
any  one  as  being  so  far  superior  to  the  rest  as  to 
deserve  the  award  of  the  prize,  neither  have  they 
had  from  any  of  those  persons  who  are  now  engaged 
in  the  importation  of  meat  preserved  by  means  of 
cold  from  America  or  Australia  any  such  precise 
claim  to  the  credit  of  the  invention  as  would 
warrant  the  committee  in  thus  awarding  the  prize. 
The  prize,  therefore,  still  remains  in  the  charge  of 
the  Society,  and  the  Council  would  gladly  welcome 
the  advent  of  any  process  which  would  justify 
them  in  presenting  it. 

With  a view  of  further  considering  this  import- 
ant subject,  the  Council  have  recently  re-organised 
and  enlarged  the  Food  Committee.  They  have 
secured  the  assistance  of  a large  number  of  gentle- 
men specially  conversant  with  the  subject,  who 
will  act  as  a General  Committee,  and  this  com- 
mittee has  divided  itself  into  seven  sub-committees, 


which  will  deal  with  the  following  divisions  of  the 
subject : — 

1.  Fresh  Animal  and  Vegetable  Products,  Home 
and  Foreign. 

2.  Preserved  Animal  and  Vegetable  Products, 
Home  and  Foreign. 

3.  Fish — fresh  or  preserved. 

4.  Drinks  of  all  kinds. 

5.  Cookery. 

6.  Scientific  questions  affecting  the  composition, 
adulteration,  preparation,  methods  of  preservation, 
nutritive  and  dietetic  value,  &c.,  of  various  kinds 
of  food. 

7.  Matters  affecting  importation,  customs  and 
excise,  revenue  rates,  &c.,  of  food. 

It  is  proposed  to  hold  a general  meeting  every 
year,  at  which  the  actual  condition  of  the  question 
may  be  considered,  and  the  Council  are  glad  to  be 
able  to  announce  that  Professor  Huxley  has 
undertaken  to  preside  at  the  meeting  in  1882,  and, 
in  the  meantime,  to  act  as  chairman  of  the  com- 
mittee. The  sub-committees  will,  it  is  hoped,  be 
able  at  this  meeting  each  to  bring  up  a report  on 
its  own  division  of  the  subject,  and  the  Council 
trust  that  by  thus  calling  public  attention  to  the 
matter,  they  may  be  doing  useful  work  in  a 
direction  in  which  the  Society  has,  since  its  founda- 
tion, so  frequently  laboured. 

XXVIII. — Copyright. 

The  Society  for  the  Amendment  of  the  Law 
have  had  for  some  time  in  hand  a Bill  for  the 
improvement  of  the  law  of  copyright.  Having 
drafted  the  Bill,  they  applied  to  various  institu- 
tions for  assistance  in  providing  a fund  to  cover 
the  necessary  expenses.  Inasmuch  as  Art-copy- 
right is  a subject  with  which  this  Society  has  long 
been  associated,  the  existing  Act  on  that  subject 
having  been  passed  through  the  agency  of  the 
Society  of  Arts,  the  Council  felt  themselves 
justified  in  contributing  ten  guineas  to  the  fund. 

XXIX.— Obituary. 

During  the  past  year  many  notable  names  have 
been  removed  from  the  Society’s  list  of  members. 
Obituary  notices  of  all  the  following  have  appeared 
in  the  pages  of  the  Journal,  so  it  must  suffice  here 
merely  to  recapitulate  the  fact  of  their  loss. 

The  first  on  our  obituary  list  for  the  present 
Session  was  the  Eev.  Arthur  Eigg.  Few  members 
of  the  Society  took  a more  active  interest  in  its 
welfare  than  Mr.  Eigg,  and  few  were  more  ready 
to  render  it  assistance.  He  gave  the  Society  three 
courses  of  Cantor  lectures,  and  also  wrote  papers 
and  reports  for  it.  As  a pioneer  in  the  work  of 
technical  education,  Mr.  Eigg’s  name  wiU  long 
deserve  to  be  remembered  in  this  country.  Mr. 
G.  Yapp  died  in  November,  and  in  him  the  Journal 
lost  a useful  correspondent,  and  the  Society  one 
who  had  often  taken  an  active  share  in  much  of 
its  work,  especially  in  such  as  related  to  exhibi- 
tions. Frank  Buckland  was  not  a member  of  the 
Society  of  Arts,  but  he  was  well  known  in  it, 
and  had  frequently  assisted  in  its  work.  The 
first  Juvenile  Lectures  of  the  Society  were 
given  by  Mr.  Buckland,  and  he,  on  several 
occasions,  read  papers  here,  and  otherwise  took 
part  in  our  labours.  Mr.  Mechi  was  an  old 
and  valued  member  of  the  Society,  and  had  served 
both  on  the  Council  and  on  various  committees. 
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His  labours  for  the  promotion  of  scientific  agri- 
culture are  well  known,  and  the  Council  are  glad 
to  learn  that,  though  Mr.  Mechi  left  but  a small 
provision  for  his  wife  and  family,  this  is  now  being 
supplemented  by  liberal  subscriptions.  Dr.  Sten- 
house,  who  died  at  an  advanced  age  in  December, 
was  another  member  of  the  Society  well-known  in 
the  scientific  world.  He,  too,  had  read  papers 
here.  Mr.  William  Arnot  died  rather  suddenly, 
and,  indeed,  only  a little  while  before  his  death 
his  name  had  been  put  down  for  the  reading  of  a 
paper  on  his  own  special  subject,  the  manufacture 
of  paper.  The  members  will  recollect  the  excellent 
series  of  Cantor  lectures  which  was  delivered  be- 
fore the  Society  in  1877  by  Mr.  Arnot.  Professor 
Tennant  was  a very  old  member  of  the  Society,  and 
a very  valued  member.  He  was  a frequent  attend- 
ant at  our  meetings,  and  was  at  all  times  ready  to 
assist  whenever  his  special  knowledge  or  the  col- 
lection which  he  had  formed  were  likely  to  be  of 
service  to  the  Society.  The  Earl  of  Caithness,  who 
died  in  March,  had  been  a member  of  the  Society 
since  1851,  and  at  one  time  had  been  vice-presi- 
dent. Lord  Caithness  then  took  an  active  in- 
terest in  the  Society’s  work.  The  last  time  of 
his  attendance  at  a meeting  was  when  Professor 
Bell  read  his  first  paper  on  the  Telephone  here, 
on  which  occasion  Lord  Caithness  was  the  first  to 
hear  the  actual  working  of  the  instruments,  which 
were  separated  by  the  distance,  then  thought  re- 
markable, of  over  a mile,  between  the  Society’s 
house  and  the  printing  office  in  Fleet-street. 

XXX.  — The  New  Council. 

The  four  senior  vice-presidents,  who  were  com- 
pelled to  retire  this  year  under  the  bye-law  which 
regulates  the  constitution  of  the  Council,  were 
Lord  Granville,  Lord  Northbrook,  Sir  John 
Lubbock,  and  Mr.  Edwin  Chadwick,  all  of  whom 
have,  in  different  ways  and  on  different  occasions, 
rendered  valuable  service  to  the  Society.  The 
last-named,  Mr.  Edwin  Chadwick,  has,  as  the 
members  are  well  aware,  been  the  main  promoter 
of  many  schemes  which  have  been  brought  for- 
ward through  the  agency  of  the  Society.  In  their 
place  the  Council  now  put  forward  for  election  the 
Duke  of  Buccleuch,  one  of  the  oldest  members  of 
the  Society,  since  he  was  elected  in  1838  ; the  Duke 
of  Marlborough ; Sir  Eichard  Temple,  whose  able 
paper  on  “ Forest  Conservancy  in  India,” 
attracted  so  much  attention  when  read  in  the 
Indian  Section  last  year;  and  Dr.  Eichardson,  who 
was  one  of  the  retiring  members  of  the  Council. 
Besides  Dr.  Eichardson,  Mr.  G.  C.  T.  Bartley,  Mr. 
Brudenell  Carter,  Mr.  Henry  Doulton,  and  Eear- 
Admiral  Mayne,  were  removed  from  the  list,  either 
by  seniority  or  by  least  attendance.  In  their  place 
the  Council  now  propose  for  election.  Lord  Alfred 
Churchill,  who  has  been  off  the  Council  for  a year, 
but  whose  name  the  Council  feel  sure  the  members 
will  gladly  see  restored  once  more  to  its  proper 
place  in  the  list;  Mr.  George  Matthey,  F.E.S., 
the  eminent  metallurgist ; Admiral  Sir  Edward 
Inglefield,  C.B.,  F.E.S.,  who  served  once  before  on 
the  Society’s  Council;  Dr.  E.  Frankland,  the  dis- 
tinguished chemist ; and  Mr.  Loftus  Perkins,  who 
is  well  known  for  his  investigations  in  high  pres- 
sure steam-engines. 

XXXI. — List  of  Members. 

There  can  hardly  be  any  better  sign  of  prosperity 


than  an  increase  in  the  list  of  the  Society’s  mem- 
bers, and  it  is  satisfactory  to  be  able  to  state  that 
such  an  increase  has  occurred  during  the  past 
year.  During  the  year  1880-81,  323  members  have 
been  removed  from  our  list  by  death  or  resigna- 
tion. During  the  same  period  370  have  been 
elected.  There  is,  in  consequence,  an  increase  of 
47.  The  total  number  of  life  and  subscribing  mem- 
bers is  3,302.  There  are  also  37  institutions  which 
subscribe  to  the  Society  from  their  own  funds. 
This  makes  a totul  of  3,339. 

XXXII.— Fixaxce. 

In  accordance  with  the  Society’s  bye-laws,  the 
annual  statement  of  receipts,  and 

expenditure  for  the  past  year  was  XJublished  in  last 
week’s  Journal,  in  order  to  give  members  the 
opportunity  of  informing  themselves  as  to  the  state 
of  the  Society’s  finances  before  attending  the 
Annual  General  Meeting.  An  examination  of  this 
statement  will  show  that  the  finances  of  the  Society 
are  in  a thoroughly  sound  condition,  and  that  the 
Society  is  as  flourishing  as  ever  it  was.  It  was 
stated  in  last  year’s  rex^ort  that  earnest  efforts  had 
been  made  during  the  year  then  passed  to  pay  off 
a certain  amount  of  floating  debt,  which  had  been 
in  existence  for  many  years.  This  was  done,  and 
the  finances  having  once  been  placed  on  this  satis- 
factory footing,  it  now  only  remains  to  keep  them 
in  the  same  condition,  by  a careful  watch  over  the 
various  items  of  expenditure,  and  by  equal  care  as 
regards  the  sources  of  revenue  of  the  Society. 

It  may  now  be  well  to  glance  through  the 
various  items  of  the  financial  statement.  Beginning 
with  the  debtor  side,  we  find  that  the  amount 
of  subscriptions  received  during  the  year  was 
£6,005  10s.,  and  it  is  not  a little  remarkable  that 
this  item  almost  exactly  coincides  with  the  similar 
item  of  last  year,  £6,005  8s.,  there  being  oidy  a dif- 
ference of  two  shillings.  The  amount  of  life  com- 
positions last  year  was  very  high.  It  was  £567. 
This  year,  however,  it  has  been  exceeded,  for  we  have 
had  £609  contributedin  this  way.  The  total  receipts 
from  subscriptions  during  the  year  are,  therefore, 
just  £42  more  than  they  were  last.  Although  this 
difference  is  slight,  it  is  gratifying  to  see  that 
the  difference  is  one  of  increase.  The  amount 
received  by  the  Society’s  dividends  and  interest  is 
a little  larger  this  year  than  last — £647  against 
£626.  This  is  due  to  the  additional  investments 
which  have  been  made  by  funding  the  life  sub'Crip- 
tions.  The  next  item  on  this  side  of  the  account 
which  calls  for  remark  is  the  advertiseuients.  Here 
we  are  compelled  to  acknowledge  a falling  off,  the 
receipts  having  been  £1,457  in  1881,  against  £1,604 
in  1880.  This  must  be  attributed  to  the  rather 
stagnant  condition  of  trade  of  late  years,  and  it  is 
to  be  hoped  that  this  item  of  revenue  will  soon  re- 
cover itself.  The  receipts  from  sales  are  about  the 
same  as  last  year.  They  include  the  proceeds  of 
the  sale  of  some  of  Barry’s  etchings.  Some  sets  of 
these  interesting  pictures  stillremaininthe  Societj  s 
possession,  and  they  can  be  sold  to  members 
at  the  cost  of  ten  guineas.  In  this  year’s  state- 
ment the  Society  has  not  to  accoimt  for  any  funds 
which,  as  frequently  happens,  have  been  entrusted  to 
it  for  distribution.  There  is,  therefore,  no  item  like 
the  £100  received  from  Mr.  Watherstonlast  year,  for 
his  prize  on  silversmith’s  work.  The  total  receipts 
of  the  year  1881  are  £9,485 ; those  for  last  year 
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were  £9,744;  the  difference  being  due  to  the 
falling  off  in  the  advertisement  receipts,  and  to  the 
fact  that  in  last  year’s  account  the  £100  Wather- 
ston  prize  above  referred  to  appeared. 

We  may  now  turn  to  the  credit  side.  Taking 
the  items  in  the  order  set  down,  we  find,  under  the 
first  head,  “ House  and  Premises,”  a heavy  charge 
for  the  alterations  in  the  drainage,  and  for  the 
new  lavatory.  This  brings  the  total  amount 
under  this  head  up  to  £459 ; the  corresponding 
head  for  repairs  and  alterations  last  year  was 
£166,  so  that  it  will  be  seen  there  have  been 
paid  during  the  present  year  £338  more  under 
this  head.  Although  this  is  a heavy  charge,  it 
was  a necessary  one.  Some  particulars  about  it  are 
given  in  the  body  of  the  Report.  The  item  ‘ ‘ Salaries 
and  Wages  ” for  the  present  year,  is  £47  heavier 
than  last.  This  excess  is  due  to  a necessary 
addition  to  the  clerical  staff  of  the  establishment. 
The  charge  for  cleaning  Barry’s  pictures  appearing 
inthe  present  statement  is,  of  course,  a special  charge 
for  this  year  only.  The  charge  for  stationery, 
printing,  &c.,  is  £53  less  this  year,  but  this  is  merely 
due  to  arrears  of  payment  having  been  made  up 
during  1880.  The  same  reason  accounts  for  the 
Journal  having  cost  £426  more  in  1880  than  1881, 
the  total  cost  of  this  important  part  of  the  Society’s 
operations  being  £2,016  this  year.  The  charge 
for  advertisements  is  £92  less  this  year,  as  was  of 
course  to  be  expected  from  the  receipts  from  the 
same  source  being  less.  The  examination  charges 
show  a considerable  reduction  this  year,  for  they 
were  £187  more  in  1880  than  in  the  present 
year.  This  of  course  is  due  to  the  alteration  in 
the  system  of  examinations.  The  Conference  on 
Public  Health,  held  in  1880,  the  payments  for 
which  were  made  during  the  financial  year  just 
ended,  cost  the  Society  £105,  the  similar  Con- 
ference the  previous  year  cost  the  Society  £258, 
so  here  we  find  a reduction  of  £153.  For  the 
Domestic  Economy  Congress,  just  held,  £73  have 
been  paid;  the  remaining  expenses  for  this  will 
appear  in  next  year’s  financial  statement.  The  item 
for  the  Albert  Medal  deserves  a word  of  explanation. 
It  happens  that  the  medal  for  the  year  before  last, 
as  well  as  for  last  year,  was  paid  for  during  the 
past  financial  year,  the  presentation  of  both  of 
them  having  been  made  by  H.R.H.  the  President 
at  the  same  time.  Under  the  head  of  prizes,  we 
find  last  year  the  Swiney  Prize  of  £100,  and  Mr. 
Watherston’s  prize,  also  £100.  There  is,  therefore, 
a difference  of  nearly  £^00,  actually  £195,  in  con- 
sequence of  the  new  Prize  for  House  Sanitation,  on 
which  some  small  expenses  have  been  incurred . The 
amount  spent  on  Cantor  lectures  this  year  is  £10  less 
than  that  spent  last.  These  charges  are  defrayed, 
as  the  members  are  aware,  out  of  funds  left  by  Dr. 
Cantor  to  the  Society.  The  National  Training 
School  for  Music  again  appears  for  the  sum  of 
£164,  but  it  is  not  expected  that  any  charge  under 
this  head  will  recur.  The  Art- Workmanship  Ex- 
hibition is  down  for  the  small  charge  of  £5.  The 
principal  charges  for  this  will  appear  next  year ; 
it  is  not  supposed  that  they  will  exceed  some  £50. 
In  last  year’s  statement,  we  find  a sum  of  £196 
put  down  for  payments  on  account  of  the  Artisan 
Reports  on  the  Paris  Exhibition  of  1878.  This 
being  the  last  payment  in  this  matter,  there  is,  of 
course  no  corresponding  item  in  the  present  year’s 
statement.  The  total  amount  expended  by  the 


Society  was  £8,716  ; the  amount  last  year  was 
£9,297.  It  will  thus  be  seen  that  in  the  present 
year  there  has  been  expended  £581  less  than  last 
year. 

We  now  proceed  to  consider  the  assets  and 
liabilities  of  the  Society.  Here,  again,  we  find  a 
very  satisfactory  state  of  things.  The  excess  of 
assets  over  liabilities  last  year  was  £7,735  ; for  the 
present  it  is  £8,617,  showing  a difference  to  the 
good  of  £882.  Amongst  the  liabilities,  the  trades- 
men’s bills,  due  at  the  present  time,  are  £74  more 
than  last  year.  The  alteration  in  the  examination 
system  has  reduced  the  amount  due  to  the 
Examiners  from  £188  in  1880  to  £54  in  1881,  the 
difference  being  £134,  while  the  £42  set  down  as 
liabilities  for  two  medals  in  the  1880  statement, 
have  been  paid,  and  therefore  no  liability  appears 
at  present  under  this  head.  As  to  the  Society’s 
assets,  our  invested  funds  have  been  increased 
from  £3,571  in  1880,  to  £4,344.  The  subscriptions 
of  the  year  uncollected  are  £61  less  than  last 
year — £749  against  £810 ; while  it  is  a healthy 
sign,  also,  to  note  that  the  arrears  are  not 
quite  so  heavy,  and  may  be  estimated  at 
£300,  instead  of  £350.  The  property  of  the 
Society  is  put  down  at  the  moderate  estimate  of 
£2,000.  The  same  cause  which  has  reduced  the 
actual  earnings  for  the  Journal  advertisements 
during  the  year  has  also  lowered  the  amount  set 
down  as  an  asset  under  this  head.  We  have  now 
£1,256  which  we  may  expect  to  obtain,  against 
£1,477  last  year.  The  Trust  Funds  in  the  charge 
of  the  Society  are  set  out  at  length  in  the  state- 
ment. The  principal  of  these  is  Dr.  Cantor’s 
bequest,  £5,052,  the  interest  of  which  is  devoted 
to  the  popular  Cantor  lectures.  The  next 
in  amount  is  the  bequest  of  Dr.  Swiney, 
£4,500.  This  is  chargeable  with  the  sum  of 
£200  once  in  five  years,  £100  of  which  is  ex- 
pended upon  a silver  goblet,  and  the  other  £100 
presented  with  the  goblet  to  the  author  of  the  best 
published  work  on  Jurisprudence,  Alfred  Davis’s 
bequest  is  £1,800.  The  income  of  this  is  to  be 
applied  for  the  general  purposes  of  the  Society. 
The  following  Trust  Funds  are  chargeable  with  the 
award  of  medals  or  money  prizes  out  of  the  interest 


resulting  from  them  : — 

John  Stock £100 

Benjamin  Shaw 133 

North  London  Exhibition  157 

Fothergill  388 

Dr.  Aldridge  90 

Thomas  Howard  500 

Owen  Jones  Memorial 400 


The  Mulready  Trust  of  £109  is  charged  with  the 
expense  of  preserving  in  order  the  tomb  of  that 
artist  in  Ken  sal-green  Cemetery.  The  amount  of 
subscriptions  for  the  Memorial  Window  in  St. 
Paul’s  Cathedral,  £345,  is  being  held  by  the 
Council  until  some  decision  on  the  subject  has 
been  arrived  at.  The  amount  of  £100,  given  as  a 
prize  by  the  late  Sir  Walter  Trevelyan,  as  stated 
above  in  the  section  of  the  report  dealing  with  the 
Food  Committee,  has  been  placed  on  deposit  with 
Messrs.  Coutts.  There  is  also  an  amount  of  £525 
subscriptions  to  an  endowment  fund,  and  a sum 
of  £50  given  by  Mr.  Murray  as  a nucleus  for  a 
building  fund. 
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The  Chairman,  in  moving  the  adoption  of  the  report, 
referred  to  some  of  the  chief  points  contained  in  it.  He 
said  that  the  award  of  the  medal  to  Dr.  Hofmann 
would  give  the  greatest  satisfaction  both  in  Europe 
and  in  America.  As  to  the  Patent  Bill,  now  being 
drafted,  he  could  not  say  that  they  would  be  able 
to  pass  it,  but  it  would  g-o  forth  as  a Bill  which  the 
Council  thought  ought  to  be  passed.  He  must  acknow- 
ledge that  he  was  horrified  at  the  particulars  which  were 
stated  at  the  meetings  of  the  Committee  on  Poisonous 
Colours.  There  he  learned  that  the  green  of  the  ordinary 
Venetian  blinds  was  often  obtained  by  the  use  of  arsenic 
in  the  paint,  and  that,  after  having  been  dried  by 
the  sun,  these  blinds  threw  off  a considerable  amount 
of  arsenical  dust  to  poison  the  air  of  the  room.  He 
could  tell  the  members  present,  with  regard  to  the 
pictures  on  the  waUs,  that  no  mother  washed  her 
first  child  with  greater  care  than  was  taken  by  those 
who  undertook  the  responsibility  of  cleansing  Barry’s 
pictures.  He  then  made  a few  remarks  upon  the  reduc- 
tion of  the  price  of  telegrams,  upon  house  sanitation  ; 
and  alluding  to  the  Food  Committee,  of  which  Professor 
Huxley  had  consented  to  act  as  chairman,  said  that  any 
body  with  which  that  gentleman  was  connected  was 
sure  to  do  good  work.  In  conclusion,  he  expressed  the 
opinion  that  the  details  given  under  the  head  of  finance, 
would  make  the  items  of  receipts  and  expenditure  in- 
telligible to  many  who  found  some  difficulty  in 
thoroughly  understanding  a balance-sheet. 

Mr.  W.  S.  Eumsey  seconded  the  adoption  of  the 
report. 

Hr.  Campin  objected  to  the  paragraph  in  the  report 
on  the  Patent -law,  as  no  notice  was  taken  of  previous 
workers.  He  thought  Mr.  Anderson’s  Bill  was  satis- 
factory, and  that  it  would  have  been  better  to  have 
supported  that  than  to  bring  in  a Bill  that  was  not 
likely  to  pass. 


Oedinahy  Mejibees  of  Council. 


George  Bird  wood,  M.D., 
C S.I. 

Andrew  Cassels. 

Lord  Alfred  S.  Churchill. 
Sir  Philip  Cunliffe-Owen, 
K.C.M.G.,  C.B.,  C.I.E. 
Lieut. -Col.  Donnelly,  R.E. 
Edward  L'rankland,  L.C.L.^ 
F.R  S. 


Admiral  Sir  Edward  Injh- 
felrl,  C.li  , E.R.S. 

G.  Matthey^  F.Ji.S. 
Admiral  Sir  F.  W.  Nicol- 
son,  Bart.,  C B. 

I.ofLm  Verkim. 

W.  II.  Preece,  F.B.S. 
Lieut.  - Colonel  Webber, 
BE. 


Teeasueees. 

B.  Francis  Cobb.  | Owen  Eoberts,  l^I.A. 

Seceetaey. 

H.  Trueman  Wood,  B.A. 

Mr.  Liggins  thought'  the  reason  why  these  annual 
meetings  were  not  more  fully  attended,  was  that 
members  were  quite  sati.sfied  with  the  conduct  by  tlie 
Council  of  the  Society’s  business.  He  then  drew 
attention  to  Mr.  Hyde  darke’s  letter  in  the  Journal  of 
June  10,  on  the  “Manufactures,  Trade,  and  Progress  of 
England,”  and  suggested  the  appointment  of  a com- 
mittee by  the  Council  on  this  subject. 

Mr.  Christopher  Cooke  referred  to  the  erection  of 
memorial  tablets,  and  suggested  some  additional  houses 
upon  which  they  might  be  set  up. 

Mr  Hyde  Clarke  urged  that  some  action  should  l>e 
taken  to  preserve  the  trade  which  was  being  wrested 
from  Englishmen  by  foreigners,  and  that  more  attention 
should  be  paid  to  British  commerce  abroad.  He 
thought  a committee  appointed  by  the  Council  might  do 
much  for  the  improvement  of  the  present  state  of  manu- 
factures. 

Mr.  Christian  Mast  supported  Mr.  Clarke’s  proposal, 
which  he  considered  to  be  one  of  the  greatest  import- 
ance. 


Mr.  Hale  objected  to  the  time  of  meeting,  and  thought 
the  discussions  should  be  more  fully  reported.  The 
mode  of  election  to  the  Council  needed  revision,  so  that 
there  might  be  a more  general  selection  from  among 
the  members. 

The  report  was  then  agreed  to. 

The  Ch  airman  declared  that  the  following  had  been 
I elected  to  fiU  the  several  offices. 


The  names  in  italics  are  those  of  members  who  have 
not,  during  the  past  year,  filled  the  offices  to  which 
have  been  elected. 

President. 


j they 


H.B.H.  the  Prince  of  Yv^ales,  K.G. 


y ICE  - Presidents. 


j H.B.H.  the  Duke  of  Edin- 
burgh, K.G. 

H.B.H.  Prince  Leopold, 
Duke  of  Albany,  K.G. 

F.  A.  Abel,  C.B.,  F.B.S. 

Sir  Butherford  Alcock, 
K.C.B. 

F.  J.  Bramwell,  F.B.S. 

Sir  Thomas  Brassey, 
K.C.B.,  M.P. 

I Duke  of  Buccleuch,  K.G., 
F.R.S. 

Sir  Henry  Cole,  K.C.B. 

Sir  T.  Douglas  Forsyth, 
K.C.S.I.,  C.B. 

K Capt.  Douglas  Galton, 
I C.B.,  F.B.S. 

Sir  Frederick  Leighton, 
PB.A. 


Fuke  of  Marlborough., 
If.  G. 

W.  H.  Perkin,  F.B.S. 

Bobert  Bawhnson,  C.B. 

Lord  Beay. 

B.  W.  Richardson,  31. A., 
M.B.,  F.R.S. 

C.  W.  Siemens,  LL.D  , 
F.BS. 

Earl  Spencer,  K.G. 

William  Spottiswoode, 
LL.D.,  P.B.S. 

Bight  Hon.  J.  Stansfeld, 
M.P. 

Duke  of  Sutherland,  K.G., 
F.B.S. 

Sir  Richard  Temple,  G.C.S.T., 
C.I.E.,  F.C.L. 


Mr.  Pfoundes  said  that  he  con.sidered  this  a most 
practical  proposal ; and  from  his  own  experience  he 
could  say  that,  if  the  suggestion  was  carried  out,  the 
members  of  the  Consular  service  woffid  be  greatly  helix)d 
by  such  action. 

Mr.  Pagliardini  thought  that  Mr.  Clarke  should  read 
a paper  on  the  subject  early  next  Session.  He  also 
suggested  that  a tablet  should  be  erected  on  the  house, 
No.  20,  Bentinck-street,  where  Gibbon  wrote  his 
history. 

Mr.  Hyde  Clarke  coidd  not  agree  with  Mr.  Pagliardini, 
as  he  considered  his  proposal  was  one  to  which  imme- 
diate attention  should  be  given. 

A vote  of  thanks  to  the  Scrutineers,  moved  by  the 
Chairman,  and  seconded  by  Mr.  Kumsey,  was  carried 
unanimously. 

A vote  of  thanks  to  the  President,  Vice-Pro.ddents, 
Council,  and  Officers  (especially  to  the  retiring  members 
of  Council  and  to  the  Chaiimian),  proposed  by  Mr. 
Hyde  Clarke,  seconded  by  Mr.  Hale,  and  supported  by 
Mr.  Campin,  was  carried  unanimously. 

Mr.  Bramwell  returned  thanks,  and  the  meeting 
adjourned.  


MISCELLANEOUS. 


NOTES  ON  GUMS,  BESINS,  AND  W.\XES. 

By  C.  G.  Warnford  Lock. 

The  following  economic  notes,  from  the  journals  of 
recent  travellers,  seem  worthy  of  reproduction  in  a 
collective  form  : — 

Senegal  Gum. — The  product  of  acacias  which  grow 
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in  the  neighbourhood  of  the  Sahara.  During  the 
harmattan  winds,  the  gum  exudes  from  the  bark  of  the 
trees  in  tears,  and  sohdifies  in  the  open  air,  the  amount 
of  exudation  depending  upon  the  force  and  duration  of 
the  wind.  The  production  in  1871  was  3,161,906  kHo. 
(of  2-2  lb.). 

Mpafu. — A large  tree  yielding  a sweet-scented  gum- 
resin,  much  valued  by  the  natives  on  the  Victoria 
Nyanza. 

Gum  Arabic  is  produced  by  Acacia  gummifera  {Mimosa 
gumimfera,  Acacia  coronillccfolia,  Mimosa  coronillae  folia 
Sassa  gummifera),  a scarcely  known  plant  of  Morocco, 
occurring  abundantly  as  a thorny  bush  in  the  lower 
region  of  south  and  west  Morocco,  according  to  the 
testimony  of  the  natives,  who  call  the  plant  alk  tlah. 
The  gum  does  not  seem  to  he  collected  in  the  western 
portion  of  its  range  in  south  Morocco,  but  in  Denmet, 
whence  it  is  carried  to  Mogador.  Possibly  it  is  only  in 
the  hotter  and  drier  regions  of  the  interior  that  the  gum 
is  produced  in  quantities  to  be  worth  gathering.  At 
any  rate,  its  gum  is  yielded  only  during  the  hot,  parch- 
ing months  of  J uly  and  August,  and  increases  accord- 
ing to  the  hotness  of  the  weather  and  the  sickly 
appearance  of  the  tree,  being  least  after  a wet  winter 
and  in  a mild  summer. 

Some  accounts  suppose  the  Moroccan  gum  Arabic  to 
be  derived  from  Acacia  arabica,  which  is  found  in 
Senegal ; but  all  the  inquiries  made  by  Consul  P. 
Drummond  Hay,  for  Hooker  and  Ball,  agree  that  this 
plant,  the  alk  awarwhal  of  the  Arabs,  is  not  found  in 
Sus,  no  such  tree  existing  either  north  or  south  of  the 
Atlas  Mountains,  its  gum  being  brought  from  Soudan, 
and  of  inferior  quality  to  that  of  A.  gummifera.  It  is 
further  stated  that  this  latter  species  grows  chiefly  in 
the  provinces  of  Blad  Hamar,  Pahamma,  and  Sus. 

Elemi. — This  used  to  be  brought  in  large  cakes  to 
Bembe  (West  Africa),  and  is  said  to  be  very  abundant 
at  not  many  days’  journey. 

Jutahy-seca. — A resin  or  gum  which  exudes  from  the 
bark  of  the  jutahy  tree  of  Brazil  {Hymenoca  mirabilis)  ; 
universally  employed  for  varnishing  native  pottery. 

Copal. — Ped  gum  copal  is  almost  entirely  the  product 
of  the  Mossnlo  country  (Angola),  though  it  exists  farther 
north,  as  at  Mangue  Grande.  Until  1858,  it  was  a 
principal  export  from  Ambriz  to  America,  but  the  war 
stopped  it.  According  to  native  accounts,  it  is  found 
below  the  surface  of  a highly  ferruginous  hard  clay,  at 
a depth  of  a few  inches  to  two  feet.  It  probably  extends 
much  deeper,  but  the  natives  are  too  lazy  to  look  for  it. 
It  occurs  in  irregular  flat  masses  up  to  several  lbs.  The 
natives  only  dig  for  it  during  and  after  the  last  and 
heaviest  rains  in  March — May,  and  restrict  the  export  to 
maintain  the  price.  No  trees  and  but  little  grass  grows 
over  the  spots.  The  tree  is  said  to  be  abundant  in  the 
woods  adjoining  the  inner  side  of  the  wilderness  in 
Usambara  (East  Africa),  but  does  not  extend  farther 
inland. 

A great  staple  of  the  district  traversed  by  the  newly- 
made  road  from  Dar-es- Salaam,  through  the  Wazamaro 
country,  is  gum  copal,  which  is  found  in  many  parts. 
This  fossil  resin  seems  to  exist,  even  in  the  richest 
diggings,  only  in  patches,  as  though  it  were  produced 
by  isolated  trees.  The  natives  appear  to  work  the 
country  nowhere  systematically ; they  sink  test-holes, 
and,  on  finding  traces  of  the  resin,  work  that  part 
thoroughly.  In  many  places,  test-holes  have  been  made 
and  the  place  abandoned  as  useless,  although  not  far 
off  a patch  has  been  well  worked.  The  fossil  resin,  now 
found  underground  usually  in  red  sandy  soil,  is  un- 
doubtedly the  produce  of  the  same  species  of  tree  as 
still  exists  in  these  jungles,  and  which  now  yields  an 
inferior  sort  of  resin.  The  difference  between  the  two 
products  seems  to  arise  from  chemical  or  molecular 
change  effected  by  time.  The  copal  tree  grows  through- 
out the  Uzamaro  country,  and  is  by  no  means  confined 
to  the  sea  coast,  but  is  even  more  abundant  inland 
beyond  the  first  coast-ridge.  It  is  not  seen,  however, 


where  the  old  limestone  formation  of  the  interior  makes 
its  appearance. 

Chian  Mastic. — The  mastic  country  of  Chios  is  usually 
flat  and  stony,  with  little  hiUs  intervening,  and  witlx 
rare  streams.  Bain  is  destructive  of  the  harvest ; frost 
is  rare,  but  much  to  be  feared.  The  resin  is  a product 
of  Pistachia  lentiscus.  The  principal  villages  engaged 
in  the  industry  are  Calimassia,  Saint  Georges  (south  of 
Anabato),  ISTenita,  Mesta,  and  Kalamoti,  besides  which 
there  are  about  a dozen  of  minor  importance.  The 
mastic  occurs  in  white  grains,  varying  in  size  from  a 
pin’s  head  to  a pea.  The  shrubs  yielding  it  are  about 
the  height  of  a man.  It  occurs  also  in  Africa  and 
Arabia,  but  always  of  inferior  quality,  though  no  satis- 
factory reason  has  yet  been  adduced  for  the  fact.  In 
July — August,  a great  number  of  incisions  are  mad© 
in  the  stems  of  the  shrubs,  and  renewed  three  or  four 
times.  Repeated  visits  are  then  made  to  collect  the 
resin  which  exudes.  A shower  of  rain  during  this 
period  produces  disastrous  results,  by  washing  away  the 
resin.  There  are  four  qualities  of  mastic  : — ( 1 . ) Cake 
mastic  is  composed  of  large  pieces,  and  is  considered  the 
best  by  connoisseurs  ; it  is  sold  chiefly  for  use  in  the 
seraglios,  all  Turkish  women  chewing  mastic  ; its  price 
is  120  to  130  piastres,  and  even  more,  per  oke  of  1,300 
grm.  (2.)  Mastic  in  large  tears  is  worth  90  to  100 
piastres  ordinarily.  (3.)  Mastic  in  small  tears  or  pearls- 
is  worth  70  to  85  piastres,  and  is  used  industrially.  (-1.) 
Mastic  mixed  with  fragments  of  leaves  and  sand  is  used 
to  make  so-called  “mastic  brandy,”  the  well-known 
Turkish  liqueur,  called  raki.  It  is  made  by  digesting 
mastic  in  the  brandy  obtained  from  dry  grapes,  re- 
distiUing  the  product,  and  flavouring  with  aniseed  and 
sugar.  The  best  qualities  of  mastic  are  used  in  the 
Levant ; Europe  imports  the  inferior  grades  for  maldng 
varnish. 

Chian  Turpentine. — Afforded  by  Pistachia  terebmthus. 
That  which  exudes  from  the  shrub  is  very  white  and 
aromatic,  but  the  quantity  is  very  limited. 

India-rubber  (from  Ficus  elastica). — The  collection  of 
the  rubber  in  Assam  is  conducted  under  rigid  restrictions 
in  the  case  of  all  trees  growing  in  the  timber  reserves, 
but  cannot  be  enforced  on  scattered  trees.  The  Chard- 
war  rubber  plantation  has  an  area  of  80  square  mdes. 
The  exports"  from  Lakhimpur  in  1871  were  260f  tons, 
value  £8,340.  Immense  forests  of  these  trees  existed  on 
both  banks  of  the  Subansiri  river,  and  on  other  streams, 
but  the  reckless  treatment  they  received  from  native 
lessees  of  the  forests  caused  their  ruin.  In  1876,  the 
leasing  of  these  forests  ceased,  but  there  is  now  little 
or  no  rubber  left  in  the  plains  of  the  Lakhimpur  district. 
The  tree  grows  to  heights  of  15  to  35  feet,  audits  girth, 
when  fit  to  be  tapped,  is  18  inches  to  6 feet.  A high 
yield  for  the  first  tapping  of  a tree  is  35  to  40  lbs.  of 
rubber.  It  is  then  allowed  to  remain  untouched  for 
three  or  four  years,  when  another  collection  is  made, 
but  the  yield  is  then  much  less.  It  is  estimated  that 
the  forests  of  Cachar  could  yield  upwards  of  2,000  cwt. 
of  rubber  annually.  It  is  stated  that  the  trees  yield 
most  during  the  rains. 

Of  india-rubber,  20,000,000  lbs.  are  annually  ex- 
ported from  Par5  (Brazil),  chiefly  derived  from 
Siphonia  elastica,  but  a few  other  species  are  admitted. 
The  utmost  yield  from  each  tree  is  one  gill.  In  the 
wet  season,  from  February  to  July,  the  gum  is 
weak,  and  the  tapping  is  stopped.  The  trees  will  grow 
on  the  terra  fir  me  when  planted,  but  their  seeds 
naturally  lodge  in  lowland  swamps.  Trees  properly 
planted  and  cared-for  yield  well  in  fifteen  years. 
Brazil  is  being  gradually  cleared  of  its  rubber ; 
gatherers  now  go  to  the  Tocantins,  Madeira,  Purus,  and 
Rio  Negro,  and  will  soon  clear  there  also.  Straus’s 
method  of  preparing  rubber,  instead _ of  smoking,  is  to 
drop  the  milk  into  alum  solution ; it  is  stated  to  be 
superior,  but  is  not  adopted. 

India-rubber  plants  grow  on  tie  slopes  of  the 
Cameroons  mountains  (West  Africa),  but  the  people 
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do  not  yet  know  their  value.  India-rubber  trees 
abound  on  the  River  Djour,  in  the  province  of  Bahr  el 
Ghazal.  The  natives  of  the  Marutse-Mabunda 
empire,  on  the  Upper  Zambesi,  trade  in  india-rubber 
with  the  tribes  to  the  west. 

The  LaudoJphia  vine  is  known  from  Pangani  inland 
aUthe  way  to  Handei  (in  Usambara,  East  Africa),  and 
at  Magila  the  rubber  is  made  into  balls  for  export. 

The  giant  creeper,  Landolphia,  grows  chiefly  on  trees 
near  rivers  and  streams  in  Angela  and  the  Congo. 
Every  part  exudes  a milky  juice  when  cut  or  wounded, 
but  this  will  not  run  into  a vessel  placed  to  catch  it,  as 
it  dries  so  quickly  as  to  form  a ridge  on  the  wound, 
which  stops  its  further  flow.  The  blacks  collect  it  by 
making  long  cuts  in  the  bark  with  a knife,  and  as  the 
milky  juice  gushes  out,  it  is  wiped  off  continually 
with  the  fingers,  and  smeared  on  their  arms,  shoulders, 
and  breast,  till  a thick  covering  is  formed.  This  is 
peeled  off  their  bodies  and  cut  into  small  squares,  which 
are  then  said  to  be  boiled  in  water.  From  Ambriz  the 
trade  in  this  rubber  quickly  spread  south  to  the  River 
Quanza,  where  considerable  quantities  are  exported. 

Within  20  miles  of  the  coast  from  Liawa  and  the 
Lindi  estuary  (Masasi  and  Rovuma,  East  Africa)  the 
forest  becomes  almost  entirely  formed  of  india-rubber 
vines,  affording  an  abundant  supply  of  fine  india-rubber, 
at  present  gathered  only  in  a very  desultory  manner  by 
the  natives,  who  gash  the  plants,  and  collect  the  rubber 
as  it  issues  in  a liquid  form,  and  dries  hard  after  short 
exposure  to  the  air.  Rolled  into  orange -like  balls,  it  is 
taken  to  Lindi,  where  what  is  worth  7 to  8 dols.  fetches 
2 dols.  The  width  of  the  belt  is  15  to  20  miles.  On 
the  Victoria  Lake  (Central  Africa)  are  one  or  two  kinds 
of  tree  which  produce  caoutchouc  of  good  quality. 

Dr.  Kirk  has  just  detennined,  with  accuracy,  the 
plant  which  yields  the  best  East  African  india-rubber, 
and  has  obtained  seeds  of  the  species  for  introduction 
into  India.  It  occurs  in  great  abundance  along  the 
newly-made  road  from  Dar-es-Salaam,  in  a west-south- 
westerly direction,  for  about  100  miles  towards  the 
interior  of  East  Africa,  through  the  Wazamaro  country  ; 
it  is  apparently  but  little  affected,  except  in  the  imme- 
diate neighbourhood  of  the  villages,  by  the  reckless 
mode  of  tapping  employed.  In  many  parts,  a native 
can  still  collect  3 lb.  of  rubber  daily.  There  are  five 
species,  but  only  one  is  considered  worth  tapping. 

Rubbers  ami  Guttas  of  Borneo  and  Sulu. — TheKadyans 
and  their  Murut  neighbours  collect  a quantity  of  gutta- 
percha and  india-rubber  in  the  surrounding  forests.  The 
gums  are  afterwards  manufactured  into  lumps  or  balls, 
and  conveyed  to  Labuan  for  sale.  The  gutta  is  obtained 
from  four  or  five  species  of  the  genus  Isonandrn^  all  large 
forest  trees.  The  trees  are  felled  and  their  bark  is 
^rdled  or  ringed  at  intervals  of  two  feet,  the  milky 
juice  or  sap  being  caught  in  vessels  formed  of  leaves  or 
coco-nut  shells.  The  crude  juice  is  hardened  into  slabs 
or  bricks  by  boiling,  and  is  generally  adulterated  with 
20  per  cent,  of  scraped  bark.  Indeed,  it  is  said  that  the 
Chinese  traders,  who  buy  up  the  gutta  from  the 
gatherers,  would  refuse  the  pure  article  in  preference  for 
that  containing  bark,  to  which  the  red  colour  is  mainly 
due. 

India-rubber  in  the  north-west  districts  cf  Romeo  is 
the  produce  of  three  species  of  climbers,  known  to  the 
natives  as  manoongan,  manoongan  putih,  OJifi  munoongan 
manga.  Their  stems  have  a length  of  from  52  to  100 
feet,  and  a diameter  rarely  exceeding  6 in.  ; the  bark  is 
corrugated,  and  coloured  grey  or  reddish-brown.  The 
leaves  are  oblong,  green,  and  glossy ; the  flowers 
are  borne  in  axillary  clusters,  and  are  succeeded  by 
yellow  fruits,  of  the  size  of  oranges,  and  containing  seeds 
as  large  as  beans,  each  enclosed  in  a section  of  apricot - 
coloured  fruit.  These  fruits  have  a delicious  flavour, 
and  are  much  prized  by  the  natives.  The  stems  of  the 
india-rubber  creepers  are  also  cut  down  to  facilitate  the 
collection  of  the  creamy  sap,  which  is  afterwards 
coagulated  into  rough  balls  by  the  addition  of  nipa  salt. 


The  fallen  gutta  trees  lie  about  in  all  directions 
in  the  forest,  and  the  rubber -yielding  WiUughbeias 
are  also  gradually,  but  none  the  less  surely, 
being  exterminated  by  the  collectors  in  Romeo,  as 
throughout  the  other  islands,  and  on  the  Peninsula, 
where  they  hkewise  abovmd. 

It  was  formerly  thought  that  gutta-percha  was  the 
produce  of  only  one  species  of  tree  {honnndra  Gutta)., 
but  that  obtained  from  the  Lawas  district  is  fomied  of 
the  mingled  saps  of  at  least  five  species,  the  juices  of  a 
Ficus,  and  of  one  or  two  species  of  Artocarpece,  being  not 
unfrequently  added  as  adulterants.  The  Romean 
gutta  soosoo,  or  india-mbber,  again,  is  the  mixe<l  saps  of 
three  species  of  Willughbeia,  with  the  milks  of  two  '»r 
three  other  plants  sumeptitiously  introduced  to  increa.se 
the  quantity. 

The  gutta  trees  are  slow  to  attain  maturity,  and  are 
difficult  to  propagate,  except  from  seed.  The  tVilluah- 
beias,  on  the  other  hand,  grow  rapidly,  and  readily 
lend  themselves  to  both  vegetative  and  seminal  metluHs 
of  propagation  ; hence  these  are  especially  deser\'ing  of 
the  attention  of  the  Government  of  India,  where  they 
may  reasonably  be  expected  to  thrive. 

There  are,  doubtless,  yet  many  thou.sand  tons  of 
rubber  and  gutta  in  the  Romean  woocL,  but  as  the 
trees  are  killed  by  the  collectors  without  any  thought 
of  replacing  them,  the  source  of  supply  must  recc*de 
constantly  farther  from  the  markets,  and  prices  will 
rise  in  'consequence.  Tlie  demand  for  india-rubber 
from  Romeo  is  of  quite  recent  growth,  yet  in  many 
districts  the  supply  is  already  practically  exhausted. 

In  Assam,  Java,  and  Australia,  rubber  is  afforded  by 
Ficus  elastica,  which  is  cultivated  for  the  pu^se. 
There  are  many  milk-yielding  species  of  Ficus  in  the 
Romean  forests  which,  with  careful  experiment,  nmy 
possibly  be  made  to  contribute  remunerative  quantities. 
The  Malayan  representatives  of  the  bread-fruit  family 
also  deserve  examination,  as  an  excellent  indiarubber 
is  derived  from  Castilloa  elastica,  a South  American 
plant  of  this  order. 

Xflc.— -Secreted  by  an  insect  {Coccus  lacca),  on  the 
branches  and  twigs  of  certain  jungle  trees,  principally 
klmsum  {Schlcichera  trijuga),  plus  {Butea  frondosa),  and 
bier  {Zizyplius  jujuba).  The  lac  from  the  first  is  more 
esteemed  than  that  from  the  others.  To  some  extent, 
the  lac  is  found  occurring,  so  to  speak,  spent aneou.‘;ly, 
and  is  collected  by  forest  tribes,  and  brought  by  them 
to  the  fairs  and  bazaars  for  sale.  Where,  however, 
there  is  a regular  trade  in  stick-lac,  propagation  of  the 
insect  is  steadily  carried  on  by  those  who  wish  for  a 
certain  and  abundant  crop.  This  propagation  is  effected 
bv  tying  small  twigs,  on  which  are  crowded  the  eggs  or 
larvi  of  the  insect,  to  the  branches  of  the  above-named 
species  of  trees.  These  larvrn  are  technically  ca^d  seed. 
The  larvae,  shortly  after  sowing,  spread  themselves  over 
the  branches,  and,  taking  up  position,  secrete  around 
themselves  a hard  crust  of  lac,  which  gradually  spreads 
till  it  nearly  completes  the  circle  round  the  t'vig.  At 
the  proper  season,  the  twigs  are  broken  off,  and  on 
arrival  at  the  factory,  are  passed  between  roUers, 
which  admit  of  any  degree  of  approximation  The  lac 
is  thus  crushed  off,  and  is  separated  from  the  woody 
portion  by  screening.  It  is  next  placed  in  large  tubs 
half  full  of  water,  and  is  washed  by  coohes,  who,  stand- 
in  in  the  tubs,  and  holding  on  to  a bar  above  by  their 
hands,  stamp  and  pivot  about  on  the  heels  and  toes, 
until,  after  a succession  of  changes,  the  resulting  liquor 
comes  off  clear.  The  lac  having  been  dried  is  placed 
in  Ion-  cylindrical  bags  of  cotton  cloth_  of  medium 
texture,  and  about  10  ft.  long  and  2 in.  m diameter. 
These  bags,  when  filled,  are  taken  to  an  apartment 
where  there  are  a number  of  open  charcoal  fur- 
naces.  An  operator  grasps  one  end  of  the  bag  m 
his  left  hand,  and  slowly  revolves  it  of  the 

fire  ; at  the  same  time,  an  assistant,  seated  at  the  other 
end  of  the  bag,  twists  it  in  the  opposite  dn-ertion.  _ The 
roasting  soon  melts  the  lac  in  the  bag,  and  the  tv  istmg 
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causes  it  to  exude,  and  drop  into  troughs  placed  below, 
which  are  often  only  the  leaves  of  Agave  americana. 
When  a sufficient  quantity  in  a molten  condition  is 
ready  in  the  trough,  the  operator  takes  it  up  in  a wooden 
spoon,  and  places  it  on  a wooden  cylinder,  some  8 to  10 
inches  in  diameter,  the  upper-half  of  which  is  covered 
with  brass — in  some  places  the  freshly -cut,  smooth, 
cylindrical  stem  of  the  plantain  is  used  for  this  purpose. 
The  stand  which  supports  the  cylinder  gives  it  a sloping 
direction  away  from  the  operator.  Another  assistant, 
generally  a woman,  now  steps  forward  with  a strip  of 
agave  in  her  hands,  and  with  a rapid  and  dexterous 
draw  of  this,  the  lac  is  spread  at  once  into  a sheet  of 
uniform  thickness,  which  covers  the  upper  portion  of 
the  cylinder.  The  operator  now  cuts  off  the  upper  edge 
with  a pair  of  scissors,  and  the  sheet  is  lifted  up  by  the 
assistant,  who  waves  it  about  for  a moment  or  two  in 
the  air,  till  it  becomes  quite  crisp.  It  is  then  held  up 
to  the  light,  and  any  impurities,  technically  “ grit,” 
are  simply  punched  out  of  the  brittle  sheet  by  the 
finger.  The  sheets  are  laid  one  upon  another,  and,  at 
the  end  of  the  day,  the  tale  is  taken,  and  the  chief 
operator  is  paid  accordingly,  the  assistants  receiving 
fixed  wages.  The  sheets  are  placed  in  packing-cases, 
and  when  subjected  to  pressure,  break  into  numerous 
fragments.  In  the  fresh  state,  the  finest  quality  has  a 
rich  golden  lustre. 

The  dark-red  liquor  before  referred  to,  as  resulting 
from  the  washing,  is  strained,  in  order  to  remove  all 
portions  of  woody  fibre  and  other  foreign  materials. 
It  is  then  passed  into  large  vats,  where  it  is  allowed  to 
settle  ; the  sediment  is  subjected  to  various  washings, 
and  at  last  allowed  to  settle  finally,  the  supernatant 
liquor  being  drawn  off.  The  sediment,  when  of  the 
proper  consistency,  is  placed  in  presses,  from  which  it 
is  taken  out  in  the  form  of  hard,  dark-purple  cakes, 
with  the  manufacturer’s  trade-mark  impressed  upon 
them.  This  constitutes  what  is  known  as  lac-dye.  The 
dye  which  is  thus  separated  from  the  lac  by  washing  is 
said  to  be  the  body  of  the  insect — not  a separate 
secretion. 

It  might  appear  that  some  mechanical  arrangement 
would  be  more  efficacious  and  economical  for  washing 
and  separating  the  lac  from  the  dye,  but  human  labour 
is  so  cheap,  that  this  is  not  the  case.  The  daily  pay  of 
the  women  is  Id.  to  l^d.  ; of  the  men,  l|d.  to  2d.  No 
evil  effect  on  the  feet  of  the  stampers  is  to  be  observed. 
The  great  and  sudden  oscillations  of  price  in  the  London 
market  render  this  trade  very  risky,  and  the  aniline 
dyes  have  well-nigh  rung  the  knell  of  lac-dye  in 
European  industry. 

In  Assam,  a small  quantity  is  produced  in  the  district 
ef  Darrang.  In  some  districts,  the  insect  is  artificially 
reared  on  the  jhuri  tree  {Ficus  cordi folia). 

Indian  White  Wax. — This  is  produced  by  the  female 
ef  the  Ceroplastes  ceri ferns,  an  insect  allied  to  the  Fela 
of  the  Chinese,  whose  product  is  so  largely  used  for 
making  candles  for  the  Buddhist  temples.  The  Indian 
insect  deposits  its  wax  in  small  masses  upon  the  twigs 
and  branches  of  several  trees,  but  more  particularly  on 
the  arjun  {Terminalia  Arjuna)  ; it  does  not  appear  to 
have  ever  been  propagated,  nor  has  the  wild  product 
been  collected  in  quantity.  Though  an  article  of 
undoubted  value,  it  would  perhaps  scarcely  repay  ex- 
penditure of  European  time  and  capital  ; but  the 
natives  might  surely  render  its  cultivation  a very  profit- 
able undertaking.  The  wax  is  soluble,  or  nearly  so, 
in  boiling  alcohol,  also  in  benzine  and  ether,  but  only 
very  slightly  in  turpentine  and  carbonic  disulphide 
(C  Sg).  Its  composition  is  Cjg  Hge  O.  It  is  found 
at  many  widely -distant  points  throughout  Sirguja,  and 
is  abundant,  and  suitably  situated  for  experimental 
cultivation,  on  the  arjun  trees  growing  upon  the 
embankment  of  the  Purulia  lake. 

The  Gum  Trade  of  Somali  Land  (East  Africa). — The 
gum,  or  hahak,  always  sold  in  grades,  bears  the  name  of 
ankohib.  On  sifting,  it  is  always  found  mixed  with  a 


small  quantity  of  other  sorts  which  make  weight  in  the 
balance ; these  are  the  habak  eudde  and  the  habak  follala. 
The  incense,  or  luban,  sold  in  grades,  takes  the  name  of 
he'iho.  The  saphi,  or  “triage,”  is  divided  into  three 
qualities.  The  1st,  fasous  ; the  2nd,  nagoua  ; the  3rd, 
medjigel.  The  saphi,  or  “ triage,”  is  made  into  doukans, 
when  the  arrivals  are  not  too  great,  by  women  and 
children,  who  are  paid  about  6d.  a day. 

The  myrrh  has  but  one  quality,  but  it  is  necessary  to 
be  on  the  guard  against  the  admixture  of  false  myrrh, 
of  the  same  colour,  but  more  powerful  odour,  which  the 
Arabs  call  addi.  It  is  easy  to  recognise  this  latter, 
which  always  appears  oily. 

The  ma'idi,  called  in  Europe  “ gum  elemi,”  is  a kind 
of  incense  in  large  bleached  tears.  It  presents  the  same 
grades  as  incense,  and  buyers  aim  especially  at  preserv- 
ing the  tears  unbroken  to  heighten  the  value. 

The  alet,  or  mourcoud,  is  a grey  gum,  with  an 
exquisite  odour  recalling  that  of  ambergris. 

The  addi,  or  false  myrrh,  whose  odoriferous  wood  is 
mixed  with  the  wood  of  djirmeh,  has  an  odour  when 
burnt  closely  resembling  that  of  “ seraglio  pastilles.” 

TYie  fallah-fallah  is  a resinous  bark,  which  is  burnt  to 
give  off  a peculiar  odour,  under  the  name  of  habak  droun. 

Statistics  of  the  annual  receipts  of  gums  and  incenses 
at  the  ports  of  the  Medjourtine  coast : — 


Bender  Ziyada  . 
Bender  Gasem  . , 
Abou  Begabe  | 
Bender  Baad  j 

Borah 

Gandala 

Bender  Khor . . . , 

Ras  Orbe  

Meraya  

Guersa  

Guesli 

Bender  Eelik  . . . 
Atloula  


Bohars. 

250 

1,200 

900 

300 

500 

1,000 

250 

1,500 

200 

400 

700 

1,000 


Total 8,200 

The  bohar  is  equal  to  136  kilo.,  or,  say  8,200  bohars 
are  about  1,200  tons  ; this  increases  to  2,000  tons  in  a 
good  year. 

Myrrh  reaches  two  places  only — 

Bender  Gasem 30  Bohars. 

Borah 3 , , 

Haffoun,  in  1877,  received  25  bohars. 

Magnificent  incense-trees,  two  to  three  feet  in  diameter, 
are  found  on  the  lofty  mountains  towards  the  north 
coast  of  Somali  Land.  Mareyeh,  an  important 
village,  lying  over  30  miles  west  of  Cape  Gardafui, 
has  a large  export  of  myrrh  and  incense. 

Obeidh,  the  capital  of  Kordofan,  is  the  centre  of  a 
large  trade  in  gum,  which  is  collected  in  the  woods  by 
the  women  and  children,  and  taken  to  their  villages, 
where  it  is  disposed  of  to  petty  itinerant  traders,  for 
ultimate  dispatch  to  Europe. 

Moroccan  Gum  Ammoniacum  (which  must  not  be  con- 
founded with  the  Persian  product  of  Lorema  Ammonia- 
cum, or  ushak),  is  an  object  of  commerce  with  Egypt 
and  Arabia,  where  it  is  employed,  as  of  old,  in  fumi- 
gating. The  plant  affording  it  is  called  fashook  in 
Arabic,  and  has  been  hitherto  referred  to  Ferula  orientalis, 
or  F.  tingitana  ; but  Ball  and  Hooker  consider  it  decidedly 
an  Flceoselinum,  probably  E.  humile.  Leared  was  told 
that  this  plant  grows  at  a place  two  days  from  Mogador, 
on  the  Morocco  road ; but  Hooker  and  Ball  were  assured 
that  it  is  found  nowhere  along  that  route,  nor  nearer  to 
it  than  El  Araiche,  a place  lying  north  of  Morocco  city, 
which  is  confirmed  by  information  gathered  by  R. 
Drummond  Hay,  to  the  effect  that  it  occurs  near 
Morocco,  and  chiefly  around  Tedla. 

Gum  Sandarach  is  a product  of  Callitris  quadrivalvis 
{Thuja  articulata,  Frenela  Fontanaii),  a tree  indigenous 
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to  the  mountains  of  North  Africa,  from  the  Atlantic  to 
East  Algeria,  its  eastern  limit  being  undertermined. 
The  resin,  once  a reputed  medicine,  is  collected  by  the 
Moors,  and  exported  from  Mogador  to  Europe,  where 
it  is  used  in  varnish -making. 

JEuphorbium  gum  is  produced  by  Euphorbia  resinifera, 
a tree  confined  to  the  interior  of  Morocco.  The  juice 
flows  from  incisions  made  with  a knife,  and  hardens 
and  drops  off  in  September,  the  produce  being 
abundant  only  once  in  four  years.  The  people  who  collect 
the  gum  tie  cloths  over  their  mouths  and  nostrils,  to 
exclude  the  small  dusty  particles,  which  provoke  intense 
sneezing.  The  gum  once  had  a wide  medicinal  use,  but 
the  trade  in  it  is  now  rapidly  declining,  and  its  con- 
sumption is  restricted  to  veterinary  practice,  and  as  an 
ingredient  in  a marine  paint. 


CASTOR  OIL  GAS-WORKS  AT  JEYPORE. 

A report  by  Major  S.  S.  Jacob,  on  the  Jeypore  Oil 
Gas-works,  an  establishment  founded  by  the  late 
Maharajah  of  Jeypore,  is  quoted  in  the  Journal  of  Gas 
Li'/hting.  From  the  memorandum  on  the  working  of 
the  establishment  prepared  by  the  present  manager  (Mr. 
S.  J.  Tellerv),  whose  administration  is  highly  com- 
mended by  Major  Jacob,  it  appears  that  the  gas  is 
principally  produced  from  castor  oil,  with  the  addition, 
when  the  castor  seed  is  not  available,  of  poppy,  til,  or 
rape  seed.  According  to  Mr.  TeUery’s  own  records,  he 
produces  from  one  maund  of  castor  oil  (82  lbs.)  about  750 
cubic  feet  of  26|-candle  gas  ; or  1,000  cubic  feet  of  18^- 
candle  gas  ; or  1,250  cubic  feet  of  9-candle  gas.  With 
other  oils  the  same  quantity  of  material  worked  to  make 
gas  of  equal  qualities  will  produce  610  cubic  feet,  762 
cubic  feet,  and  914  cubic  feet  of  the  respective  grades 
of  illuminating  power.  According  to  these  results,  taking 
the  current  prices  of  oils  delivered  into  the  works  —castor 
oil  being  Rs.  11  12a.  (22s.  4d.),  and  the  other  oils  Rs.  10 
(19s.  lOd.)  per  maund — the  castor  oil  gas  is  Rs.  0 10a.  4p. 
(Is.  3d.)  per  1,000  cubic  feet  cheaper  than  other  oil  gas. 
The  works  are  double  in  all  respects,  duplicate  sets  of 
retorts,  purifiers,  tfcc. , and  gasholders  being  erected,  for 
which  arrangement  no  reason  is  given.  At  present  two 
horizontal  retorts  are  used,  which  are  kept  at  work 
during  about  218  hours  per  month,  and  produce  some- 
thing like  98,720  feet  of  gas  in  this  time.  Worked  in 
this  way,  the  cost  of  manufacture  (exclusive  of  the  cost 
of  oil)  is  as  follows  : — 

Rs.  a.  p. 

Wear  and  tear 1 3 

Fuel  2 11  7 

Labour 0 5 3^ 

Purification 0 0 4j 

Total  cost  per  1,000 

cubic  feet  zx  Rs.4  4 4f,  or  8s.  6d. 

This  high  charge  for  manufacturing  expenses  is  said  to 
be  due  to  the  fact  of  so  little  gas  being  required  ; if  the 
consumption  should  increase  to  about  260,000  cubic  feet 
per  month,  which  could  be  supplied  without  increased 
cost  for  establishment  charges,  the  working  expenses  per 
1,000  cubic  feet  would  be  reduced  to  Rs.  2 9a.  5|p.  (5s.  Id.). 
The  gas  is  chiefly  consumed  in  the  public  offices  and 
streets  ; there  are,  however,  a few  private  consumers, 
who  are  charged  by  meter  at  the  average  cost  price, 
Rs.  18  la.  8p.  (35s.  lOd.)  per  1,000  cubic  feet,  and 
appear  well  satisfied  with  the  supply.  Most  of  the 
burners  in  use  comsume  only  1|^  cubic  feet  of  gas  per 
hour,  which,  with  this  rate  of  consumption,  is  equal  to 
from  17  to  18  candles;  the  gas  is  therefore  of  high 
brilliancy.  The  street  main  from  the  works  is  5 inches 
in  diameter,  which  is  considered  ample  for  supplying 
1,500  lights.  One  house  in  Jeypore  has  118  lights 
supplied  through  an  inch  service-pipe.  The  loss  by 
leakage  is  estimated  at  about  13  per  cent.  The  supply 


of  premises  temporarily,  or  when  situated  at  a distance, 
is  provided  by  compressing  gas  at  the  works  to  about 
three  atmospheres  by  means  of  a pump  driven  by  one 
bullock.  The  compressed  gas  is  then  delivered  in  a 
wrought-iron  receiver  to  the  point  of  consiunption, 
where  it  is  either  transferred  into  fixed  receivers  and 
burnt  by  the  aid  of  suitable  regulators,  or  is  delivered 
into  small  portable  or  service  gasholders,  and  burnt  in  the 
usual  way.  A ghat^  or  landing-stage,  two  miles  distant, 
is  thus  supplied  with  400  cubiefeetof  gas  every  day,  which 
is  consumed  by  30  jets,  each  burning  1|  cubic  feet  per 
hour  for  nine  hours.  There  have  not  been  any  accidents 
from  the  distribution  of  gas  in  the  portable  reservoirs, 
or  otherwise.  As  railway  carriages  are  also  supplied 
with  compressed  gas,  it  is  evident  that  the  introduction 
of  this  branch  of  service  has  widely  extended  the  utility 
of  the  establishment.  Another  peculiarity  of  the  Jeypore 
undertaking  is  the  necessity  that  exists  for  the  manager 
to  unite  the  attributes  of  a farmer  to  his  other  acquire- 
ments, for  the  purpose  of  securing  a constant  and  cheap 
supply  of  raw  material  for  gas-making.  Last  year  Mr. 
Tellery  personally  superintended  the  sowing  of  300 
acres  with  the  castor  plant  {Ricinus  vulgarii^^  and  the 
establishment  includes  a hydraulic  oil-pressing  appara- 
tus. The  process  of  extracting  the  oil  for  carbonising 
is  as  follows : — First,  the  castor  seed  is  passed  through 
the  crusher,  when  the  shells  only  are  broken  off.  The 
shells  are  then  picked  out  by  hand,  and  the  seed  is  again 
introduced  into  the  crusher,  where  it  is  ground  to  a paste. 
It  is  then  passed  into  the  heating  pan,  and,  after  being 
well  heated  it  is  packed  into  horsehair  bags  and  filled  up 
hot  into  the  press  immediately.  After  about  20  minutes’ 
pressing,  the  exuding  oil  being  meanwhile  collected,  the 
cake  is  removed  and  ground  over  again.  It  is  subse- 
qiiently  heated  and  pressed  a second  time,  until  about 
33  or  40  per  cent,  of  oil  is  obtained  from  the  seed.  The 
labour  of  preparing  and  pressing  the  castor  seed  costs 
Rs.  1 la.  8p.  (2s.)  per  maund  of  oil.  The  cost  of  extrac- 
ting other  seed  oil  is  about  the  same,  with  the  exception 
of  the  cost  of  removing  the  shells.  For  generating  gas, 
the  oil  is  used  as  it  comes  from  the  press.  Formerly, 
at  other  places,  when  the  oil-bearing  seeds  were  car- 
bonised for  gas  without  previous  treatment  in  this  way, 
the  product  was  overloaded  with  carbonic  acid  from 
the  woody  part  of  the  seeds,  and  correspondingly 
heavy  cost  for  purification  was  incurred,  which  by  Mr. 
TeUery’s  process  is  entirely  avoided.  When  the  estab- 
lishment was  first  started,  the  cost  of  manufacturing 
gas  was  Rs.  23  2a.  5|p.  (45s.  lOd.)  per  1,000  cubic  feet ; 
but  from  the  time  when  the  present  manager  obtained 
full  powers  of  working  independently  the  cost  has  been 
reduced,  over  an  average  of  six  months’  working,  to 
Rs.  18  la.  8p.  (35s.  lOd.)  per  1,000  cubic  feet.  There 
will  be  considerable  saving  if  the  manager  succeeds  in 
his  castor  plantation,  and  he  is  confident  that  during 
the  next  twelve  months  the  cost  will  be  brought  down 
to  Rs.  13  or  Rs.  14  (25s.  9d.  to  27s.  9d.).  The 
illuminating  power  of  the  gas  is  such,  that  a burner 
consuming  1^  cubic  feet  per  hour  is  equal  to  17  or  18 
candles,  and  about  800  cubic  feet  cf  purified  gas  are 
usuaUy  produced  from  a maund  of  oil.  As  a further 
means  of  economy,  it  is  proposed  to  erect  an  apparatus 
to  burn  the  tar,  which  is  rather  a drug,  for  the  prepara- 
tion of  lamp-black.  This  is  expected  to  bring  in  a 
better  profit  than  the  present  system  of  selling  the  tar 
at  an  almost  nominal  price. 


MANILLA  HEMP. 

The  following  is  a report  from  Surgeon-General 
Balfour  to  the  Secretary  of  State  for  India,  dated 
October  15,  1880:  — 

‘ ‘ Mr.  Liotard,  of  the  Agricultural  Department  of  the 
Government  of  India,  has  this  year  (1880)  reported  on 
the  materials  in  India,  suitable  for  the  manufacture  of 
paper.  Several  of  the  fibre-yielding  plants  are  mentioned 
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by  him,  and,  amongst  others,  various  species  of  the 
genus  Musa^  of  the  plantain  or  banana  tribe,  many  of 
which  have  been  grown  in  the  East  Indies  from  the 
most  remote  times.  At  pages  54  to  58,  he  describes  the 
introduction,  in  Eebruary,  1858,  of  the  Manilla  hemp 
plant,  direct  from  the  Philippines,  into  the  Madras 
districts,  by  Colonel  (now  Sir  George)  Balfour.  Never- 
theless, the  Import  Trade  Returns  of  the  United 
Kingdom  show  a large  and  continually  increasing 
delivery  of  hemp  from  the  Philippine  Islands,  now 
averaging  yearly  about  20,000  tons,^  valued  about  half 
a million  sterling.  I have  ascertained  from  the  London 
produce  brokers,  through  Dr.  Birdwood,  of  the  India 
Office,  that  this  important  article  is  the  true  Manilla 
hemp  from  the  Musa  iextilis,  that  the  bulk  of  it  is 
delivered  in  London,  where  it  is  made  up  into  cordage 
and  ropes  for  ships,  especially  for  yachts’  running 
rigging,  being  very  light,  strong,  and  clean,  and  also 
for  clothes  lines.  But  there  is  no  doubt  that  the  Manilla 
hemp  plant,  Musa  texfilis,  grows  as  well  in  British 
India  as  other  species  of  the  plantain  or  banana  genus, 
and  that  British  India  could,  in  a couple  of  years, 
supply  the  London  market  with  all  that  it  could 
take  of  Manilla  hemp  fibre.  The  prospect  of  benefiting 
British  India  by  creating  an  export  trade  from  it  of  the 
extent  and  value  above  indicated  might  well  incite  to 
considerable  efforts  to  attain  success.  In  1861  to  1863 
the  Madras  Revenue  Board  made  continuous  effortsf  to 
secure  the  naturalisation  of  the  plants  which  Colonel 
Balfour  had  introduced,  but  their  efforts  seem  to  have 
been  effectual  only  in  the  Wynaad,  from  which,  by  1877, 
the  Conservator  of  Forests  replied  that  the  Philippine 
variety  had  been  introduced  on  several  of  the  coffee 
estates,  where  it  grows  remarkably  well,  and  no  doubt 
is  felt  there  as  to  the  value  of  its  fibre.  The  attention 
of  the  Boards  and  Commissioners  of  Revenue,  and  of 
the  Agri- Horticultural  Societies  might  be  re-directed 
to  this  plant.” 


STEAM  DIGGER. 

Where  labourers  and  workmen  are  continually  strik- 
ing for  an  increase  in  their  rate  of  wages — even  when, 
as  has  occurred  recently  at  Goulbum,  N.S.W.,  they  are 
in  receipt  of  no  less  than  12s.  per  day  of  eight  hours — 
it  is  not  surprising  that  mechanical  inventiveness  is 
stimulated  in  its  efforts  to  supplant  manual  labour  by 
machinery.  One  of  the  most  recent  evidences  of  activity 
in  this  direction  is  the  “ steam  digger,”  which,  first 
making  its  appearance  at  the  Carlisle  Show  of  the  Royal 
Agricultural  Society  last  year,  has  since  then  been 
subjected  to  practical  trial.  The  inventors  claim  that 
the  steam  digger  can  dig  an  acre  of  ground  in  one  hour 
at  a cost  of  5s. ; in  other  words,  that  it  can  do  work 
equal  to  the  labour  of  170  men  in  a day,  or  of  one  man 
in  seven  months,  which  labour  would,  at  ordinary  rates 
represent  an  expenditure  of  £21.  Compared  with  the 
cost  of  ploughing,  the  digger  gives  the  following 
results  ; — To  plough  ten  acres  in  one  day  with 
the  familiar  horse-plough  would  require  ten  men  and 
ten  boys  and  thirty  horses,  at  a cost  of  £6,  and  the 
estimated  cost  of  similar  work  with  the  steam-plough  is 
£4  5s. , while  the  steam  digger  undertakes  to  perform  the 
same  amount  of  labour  for  £2  7s.  It  is  also  claimed 
that  the  machine  produces  superior  cultivation,  and  that 
the  “ motor,”  when  not  employed  in  digging,  may  be 


Cwt.  £ 

*1S77  332, 3C  4 488,069 

1878  421,1(0  551,856 

1879  337,6(7  434,037 

1880  407,4(1  622,776 

+ 1861— 24th  Apiil,  No.  2,128;  31st  May,  No.  2,785;  1st  June, 
No.  2,847  ; 21st  June,  No.  3,226 ; 25th  June,  No.  3,301 ; 5th 
A’lgust,  Nos.  4,212  and  4,219 ; 1862 — 13th  February,  No.  894  ; 16th 
r ebiuary,  No.  983  ; 24th  September,  No.  6,096. 


used  for  other  farm  purposes,  such  as  threshing  and 
grinding.  Recent  public  trials  of  the  steam  (figger 
show  that  the  machine  will  dig  to  any  depth  down  to  a 
foot.  In  working,  a number  of  sharp-pointed  spades 
are  set  in  motion,  digging  into  the  earth  and  turning 
over  the  soil  as  cleanly  and  evenly  as  the  most  practised 
labourer.  A space  twenty -one  feet  in  breadth  is  dug  at 
a time  ; but  the  machine,  when  travelling  along  the 
roads,  can  be  turned  round  “end  on,”  and  pass  along 
any  ordinary  thoroughfare.  On  the  vast  areas  of  land 
in  Australia,  Canada,  Cape  Colony,  New  Zealand,  and 
other  of  our  colonies  where  labour  is  scarce,  such  a 
machine  woidd  be  invaluable.  It  is  equally  efficacious 
on  wet,  dry,  or  even  frost-bound  soil. — Colonies  and 
India. 


GEI^EEAL  EOTES. 


International  Medical  and  Sanitary  Exhibition. — 

This  Exhibition,  organised  by  the  Committee  of  the  Parkes 
Museum  of  Hygiene,  will  be  opened  on  Saturday,  July  16, 
and  continue  until  August  13.  The  opening  ceremony  will 
take  place  in  the  Royal  Albert  Hall,  at  4.30  p.m.,  and  will  be 
presided  over  by  Earl  Spencer,  Lord  President  of  the  Council. 


Few  Zealand  Wool. — The  total  quantity  of  wool  ex- 
ported from  New  Zealand  in  1879,  amounted  to  62,220,81 0 lbs., 
of  the  declared  value  of  £3,126,439,  against  59,270,256  lbs,, 
of  the  declared  value  of  £3,292,807,  exported  in  1878,  an 
increase  of  2,950,554  lbs.  in  quantity,  and  a decrease  of 
£1 66,368  in  declared  value.  The  exports  for  the  last  seven 
years,  ending  respectively  on  the  30th  September,  were  as 
follow : — 


Year  ending 
30th  September. 

1873 

1874 

1875 

1876 

1877 

1878 

1879 


Wool  exp 01  ted. 
lbs. 

42,233,470 

47,424,882 

49,942,148 

55,975,177 

56,520,278 

62,166,251 

62,643,497 


The  wool  produce  for  1879  only  amounted  to  477,246  lbs. 
more  in  weight  than  the  produce  for  1878.  The  increase  in 
the  wool  production  has  been  seriously  checked  by  the 
increase  of  rabbits  in  some  parts  of  the  colony. 


Mining  Accidents  in  Victoria. — It  appears  from  the 
report  of  the  Chief  Inspector  of  Mines  in  Victoria  for  the 
year  1880  that  the  total  number  of  accidents  during  the  year 
was  134.  The  proportionate  number  of  persons  killed  of 
those  employed  in  and  about  mines  has  been  1 -31  as  com- 
pared with  1 -29  per  thousand  in  1 879,  and  1-93  per  thousand 
in  1874  (the  first  year  in  which  a “Regulation  of  Mines 
Statute”  came  into  operation).  The  following  table  shows 
the  number  of  accidents  in  the  last  seven  years,  as  compared 
with  the  mining  population  of  the  colony  during  the  same 
period : — 


Miners 

Employed. 

Acci- 

dents, 

Killed. 

Injured. 

Total. 

1874  .... 

46,512 

296 

90 

245 

335 

1875  .... 

42,058 

275 

83 

217 

300 

1876  .... 

41,531 

209 

55 

170 

225 

1877  .... 

38,860 

213 

64 

154 

213 

1878  .... 

37,212 

121 

40 

106 

146 

1879  .... 

37,195 

146 

48 

112 

160 

1880  .... 

38,076 

134 

50 

89 

139 

Royal  Society  of  Literature.  — Mr.  Trelawney 
Saunders  will  read  a paper  on  Wednesday,  July  6th,  at  8 
p.m.,  before  this  society,  on  “ The  Recent  Survey  of 
Palestine.” 
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AU  communications  for  (he  Society  should  ie  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.C. 


NOTICES. 


ART  FURNITURE  EXHIBITION. 

I he  Exhibition  of  Worhs  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Royal  Albert  Hall,  is  now  ox^en 
daily.  A non-transferable  season  ticket  will  be 
sent  to  any  member  of  the  Society  on  apx)lication 
to  the  Secretary.  A ticket,  to  admit  two  persons, 
is  sent  with  the  present  Journal. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 
WATCHMAKING, 

By  Edward  Rigg,  M.A. 

Lecture  I.— Delivered  Moxday,  Feb.  7,  1881. 

Introduction — Units  of  time — Historical  sketch — 
Description  of  usual  forms  of  watch — Escape- 
ments— Conditions  of  accurate  timekeeping,  and 
arrangements  necessary  for  their  maintenance  in 
the  higher  class  of  watch. 

"WTien  I was  invited  by  the  Secretary  of  the 
Society  of  Arts  to  deliver  a course  of  Cantor 
lectures  on  Watchmaking,  it  was  with  much 
pleasure,  but  some  diffidence,  that  I undertook 
the  work.  I felt,  as  any  who  thought  of  the 
matter  must  have  felt,  that  some  prominent 
member  of  the  trade,  who  had  spent  a good  many 
years  of  his  Life  in  that  industry,  and  whose  views 
would  therefore  be  more  entitled  to  the  attention 
of  his  fellow  workers,  could  with  greater  propriety 
have  occupied  the  position  in  which  I find  my- 
self ; but,  at  the  same  time,  I am  sanguine  enough 
to  hope  that,  in  endeavouring  to  bring  the  subject 
before  a non-technical  audience,  it  may  be  possible 
for  me  to  draw  the  attention  of  such  watchmakers 
as  may  be  present,  or  who  may  read  these 
lectures,  to  certain  questions  that  appear  to 
demand  further  consideration. 

It  has  often  seemed  to  me  to  be  a matter  of 
very  great  surprise  that  the  public  take  so  little 
notice  of  this  imxmrtant  mechanical  art,  an  art  in 
which  we  are  all  directly  interested,  and  which,  in 


its  highest  perfection,  has  long  had  a home  in  this 
country.  The  true  watchmaker  has  far  more  to  do 
than  to  make  a piece  of  j ewellery ; and  in  many  ways 
his  wmrk  possesses  even  more  interest  than  that  of 
the  engineer  ; by  watchmaker,  however,  I would 
not  here  be  understood  to  mean  anyone  and  every- 
one who  chooses  to  so  designate  himself,  but  one 
who,  besides  possessing  great  manual  skill,  is  able 
to  so  combine  the  several  parts  of  the  watch, 
analysing  the  subtle  phenomena  that  occur,  taking 
cognisance  of  the  minutest  mechanical  effect,  and 
calculating  its  proportions,  that  he  may  secure 
the  highest  excellence  in  timekeeping ; and,  added 
to  all  this,  he  must  possess  an  artistic  instinct 
enabling  him  to  impart  a graceful  appearance  to 
the  mechanism.  And  yet  how  many  there  are 
whose  appreciation  of  the  watchmaker’s  art  is 
limited  to  a remark  on  the  delicacy  of  the  parts,  and 
the  skill  of  touch  and  sight  that  they  indicate.  A 
well-finished  machine,  or  even  a piece  of  high-class 
cutlery,  will  not  unfrequently  be  more  likely  to 
command  attention.  It  may  undoubtedly  be  said 
that  none  but  those  who  make  it  the  business  of 
their  life  to  adjust  high-class  clocks,  watches,  and 
chronometers  can  ax)l^reciate  the  mental  labour 
that  has  been  expended  in  bringing  these  instru- 
ments to  their  x^resent  state  of  perfection  ; but  it 
is  hardly  less  true  that,  in  the  estimation  of  the 
X)ublic,  the  science  and  art  involved  are  ignored, 
and  the  watchmaker’s  shox)  excites  no  interest 
excexit  that  occasioned  by  the  purely  ornamental 
nature  of  the  objects  exhibited. 

Let  me  give  you,  at  the  outset,  an  illustration  of 
the  extraordinary  degree  of  accuracy  that  is  now 
attained  in  machines  for  the  measurement  of  time  ; 
and  I will  select  one  that  can  hardly  fail  to  bring 
this  xioint  home  to  you.  The  chemical  balance  is 
a simxde  scientific  instrument  that  is  sxjecially  free 
from  the  influence  of  interfering  causes,  and  yet, 
in  its  highest  x^erfection,  it  cannot  be  made  to 
indicate  less  than  one-millionth  of  the  load  in  either 
pan.  Thus,  with  1,000  grains  in  each  pan,  the 
balance  may  indicate  grain.  It  is  no  un- 

j common  occurrence  to  meet  with  a chronometer 
that  does  not  vary  more  than  second  per  24 
I hours,  or  nearly  two-millionths  of  the  time  measured 
I out,  notwithstanding  that  it  is  comparatively  a 
I complex  mechanism,  subject  to  many  sources  of 
' irregularity,  such  as  variation  of  temperature, 
motive  force,  consistency  of  oil,  &c. 
i But,  although  the  construction  of  timekeepers 
has  been  brought  to  such  a degree  of  perfection, 
and  is  a question  that  concerns  us  all,  it  has 
failed  to  receive  the  attention  it  deserves.  Its 
I literature  in  this  country  is,  with  one  or  two 
notable  exceptions,  valueless,  or  nearly  so,  as  a 
means  of  interesting  non-technical  readers.  The 
1 art  has  thus  been  neglected  by  amateurs,  while  the 
j trade  has  for  many  years  been  in  a somewhat 
desponding  state.  But  this  has  not  been  the  case 
i in  other  countries.  France  is  remarkably  rich  in 
j horological  literature ; and  the  Swiss,  regarding 
j watchmaking  as  a staple  industry  of  their  country, 
j have  never  failed  to  do  all  in  their  power  to  pro- 
I mote  its  interests. 

I We  cannot  but  feel,  therefore,  that  a special 
I consideration  of  the  subject  of  watchmaking 
! would  at  this  time  be  particularly  opportune  in 
j Enghmd,  and  if  these  three  lectures  are  instru- 
i mental  in  leading  to  any  discussion  of  the  present 
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condition  and  future  prospects  of  this  most 
interesting  art  among  us,  I shall  feel  that  my 
labours  have  been  well  repaid.  While  endeavour- 
ing to  do  justice  to  the  exceptional  interest  which 
my  subject  possesses  for  amateurs  and  those  who 
are  not  concerned  with  it  as  a commercial  pursuit, 
I shall  endeavour,  by  a comparison  of  the  methods 
adopted  at  the  several  centres  of  this  industry,  to 
ascertain  whether  changes  could,  with  advantage, 
be  introduced  into  our  system  of  manufacture,  in 
order  to  enable  England  not  only  to  render  more 
secure  the  position  she  has  so  long  held,  of  pro- 
ducing timekeepers  unsurpassed  by  those  of  any 
other  country,  but  also  to  do  more  than  she  at 
present  does  in  the  cheaper  markets.  For  it  appears 
that,  while  the  annual  total  productions  of  all  the 
other  centres  of  the  watch  manufacture,  in  France, 
Switzerland,  Germanj^  and  America,  have  shown 
a marked  advance,  that  of  England  has  at  best 
remained  stationary — a fact  which  the  statistics  of 
the  English  watch  and  clock  trades,  given  in  the 
next  lecture,  will  bring  into  prominence. 

With  the  exception  of  turret,  regulator,  and 
chime  clocks,  England  has  already  quite  lost  the 
trade  in  this  branch  of  horology  ; it  retains,  how- 
ever, the  first  place  in  the  production  of  high- 
class  watches,  and,  as  regards  chronometers,  we 
may  still  claim  to  be  the  foremost  producers,  for 
not  only  are  our  own  naval  and  mercantile  marine 
supplied,  but  also  to  a very  great  extent  those  of 
most  other  countries. 

From  the  following  table,  which  has  been  com- 
piled by  M.  Saunier,  it  will  be  seen  that  in 
money  value  England  contributes  about  one- 
fifteenth  of  the  total  production  of  the  world, 
including  all  branches  of  horology,  while  nine- 
fifteenths  of  this  total  amount  is  manufactured  in 
France  and  Switzerland. 

Annual  Peoduction  op  Hoeolooical  Insteuments  in 

THE  WOELD. 

France. — Turret  clocks,  timepieces, 

watches,  and  chronometers . . <£2,620,000 


Switzerland. — Watches 2,400,000 

Watches  and  clocks  1,280,000 

Germany.— (j\ooks>  1,000,000 

England. — Chronometers,  watches  ....  640,000 

Austria. — Clocks  400,000 


Such  a table  cannot  be  more  than  the  very 
roughest  approximation,  on  account  of  the  difficulty 
there  is  in  getting  reliable  statistics,  but,  if  we 
accept  its  conclusions,  showing  as  they  do  that  the 
value  of  our  produce  is  small  in  comparison  with 
that  of  other  countries,  we  must  remember  that 
much  of  the  English  work  bears  a very  high  stamp, 
and,  even  if  the  fabrication  of  ordinary  watches 
and  timepieces  is  at  the  present  day  in  great  part 
appropriated  by  other  countries,  we  yet  have  a 
branch  of  the  trade  peculiarly  our  own  which  well 
deserves  encouragement ; and,  at  the  same  time, 
let  us  not  despair  of  recovering  some  of  the  lost 
ground  in  cheaper  markets.  A capacity  for  seeing 
the  good  as  well  as  the  bad  points  in  the  produc- 
tions of  our  neighbours,  and  a greater  willingness  to 
modify  our  established  practice  as  experience 
dictates,  would  greatly  help  to  redeem  the  character 
of  the  cheaper  class  of  English  watch. 

It  may  be  said  that  such  questions  are  too 
technical  to  interest  a general  audience,  and  that 
they  should  be  discussed  and  settled  l>y  those 


commercially  interested  in  the  art.  But  this  is  not 
altogether  the  case,  and  for  several  reasons.  The 
watchmaker’s  art  has  too  long  been  left  to  take 
care  of  itself,  the  public  regarding  it  as  a mystery 
into  which  they  could  not  enter,  and  which  could 
possess  little  or  no  interest  for  them  if  they  did. 
And  yet  they  often  take  care  to  dictate  conditions 
more  or  less  unreasonable,  because  they  are  preju- 
dicial to  the  advance  of  the  art ; and  the  fashion  of 
wearing  very  thin  and  very  small  watches  prevailed 
for  long  periods  without  the  slightest  regard  to  the 
fact  that  such  conditions  are  fatal  to  good  time- 
keeping. The  absence  of  literature  is,  doubtless, 
to  some  extent,  responsible  for  this  state  of 
things,  but,  neglected  though  it  has  been,  I 
hope  to  be  able  to  show,  in  the  course  of  these 
lectures,  that  our  English  watch  trade,  while 
well  worthy  of  attention  on  account  of  what 
has  been  done  in  the  past,  also  urgently  requires 
it  with  a view  to  improving  its  prospects  in 
the  future.  And  in  order  that  I might  speak  of 
the  subject  to  some  extent  from  actual  experience, 

I have  visited  several  centres  of  the  industry  in 
this  country,  Coventry,  Prescot,  and  Birmingham, 
being  acquainted  already  with  the  work  of  Clerken- 
well ; and  I would  take  this  early  opportunity  of 
thanking  very  sincerely  all  those  members  of  the 
trade  who  have  enabled  me,  often  at  no  little  in- 
convenience to  themselves,  to  see  many  of  the 
numerous  operations  that  are  involved  in  the  pro- 
duction of  a watch.  I shall  more  particularly 
specify  those  to  whom  I am  thus  indebted  in  the 
second  lecture,  when  explaining  the  systems  of 
manufacture. 

Before  proceeding  to  consider  briefly  the  various 
stages  through  which  timekeepers  have  passed  in 
arriving  at  their  present  state  of  perfection,  it 
may  be  well  to  ask.  What  is  time  ? This  question 
is  more  easily  asked  than  answered.  For  we 
cannot  picture  to  ourselves  what  time  itself  is. 
We  can  only  appreciate  an  interval  of  time  as  the 
period  between  two  events,  and  if  we  have 
sufficient  evidence  to  show  that  the  period 
between  two  events.  A and  B,  is  neither  more 
nor  less  than  the  period  between  two  other 
events,  C and  D,  we  say  that  the  intervals  of  time 
are  equal.  But  such  a statement  rests  on  the 
supposition  that  the  evidence  is  sufficient,  and  the 
division  of  time  must  ultimately  rest  on  a sup- 
position, doubtless  highly  probable,  but  still  not 
certain,  since  we  are  not  so  organised  as  to  be 
able  to  test  it,  that  the  period  of  recurrence  of  a 
definite  phenomenon  is  invariable. 

It  is,  then,  well  to  remember  that  although  all 
our  arrangements  for  the  measurement  of  time 
can  be  justified,  they  do  rest  on  a supposition 
which  is  entirely  beyond  our  powers  to  either 
prove  or  disprove.  If  the  above  assumption,  how- 
ever, be  granted,  we  at  once  have  a means  of 
testing  the  time-keeping  properties  of  our  clocks 
and  watches,  and  no  further  supposition  need  be 
made. 

From  this  point  of  view,  a watch  or  clock  is 
not  an  instrument  for  causing  an  index  to  travel 
at  a uniform  rate,  but  rather  an  arrangement  for 
conveniently  counting  up  equal  short  periods  of 
time,  i.e.,  the  periods  represented  by  oscillations  of 
the  balance  or  pendulum. 

It  should  be  observed  that  the  length  of 
the  period  of  time  that  is  taken  as  a unit  o^ 
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measutement  varies  according  to  circumstances, 
just  as  the  unit  of  weight  is  a grain,  ounce,  pound, 
or  ton,  according  to  the  value  or  bulk  of  the 
object  for  whose  weight  an  expression  is  required. 
Geologists  take  thousands  of  years  as  a unit, 
since  that  is  comparable  with  the  periods  assumed 
to  have  elapsed  between  successive  important 
events  in  the  formation  of  the  earth’s  crust. 
Physicists,  on  the  other  hand,  often  deal  with 
very  minute  fractions  of  a second.  Thus,  light  is 
kno-wm  to  travel  at  a rate  of  about  106.000  miles 
per  second,  and  yet  it  was  found  possible  to 
calcldate  this  velocity  from  so  short  a period  as 
thirty  millionths  of  a second,  the  time  required  to 
travel  over  a distance  of  not  more  than  six  miles. 
In  the  ordinary  transactions  of  life,  a minute,  hour, 
day,  or  even  week,  may  be  considered  as  a unit, 
according  to  circumstances;  and  it  is  a marked 
characteristic  of  modern  life  that  the  tendency  is 
towards  the  adoption  of  the  shorter  intervals  as 
units. 

Everyone  knows  that  a day  is  the  interval  that 
elapses  between  two  successive  risings  or  settings 
of  the  sun,  and  an  hour  is  understood  to  be  l-24th 
of  this  interval,  while  the  minute  and  second  are 
respectively  ^’gth  and  j^oth  of  an  hour.  But  it  is 
worth  while  pointing  out  that  the  measurement  of 
time  is  not  so  simple  as  would  appear  from  such  a 
statement.  Let  it  be  granted  that  each  revolution 
of  the  earth  is  performed  in  the  same  interval  of 
time.  A day  is  defined  as  the  period  that  elapses 
between  the  departure  of  any  meridian  from  a 
heavenly  body  and  its  succeeding  return  to  it,  as 
observed  by  the  aid  of  a transit  instrument ; and, 
if  the  earth  were  the  sole  moving  body  in  the 
universe,  transit  observations  made  on  all  the 
heavenly  bodies  wmuld  prove  these  intervals  to  be 
in  all  cases  the  same.  The  stars  may,  for  all 
practical  purposes,  be  regarded  as  stationary  ; and 
thus,  if  the  earth’s  revolutions  be  determined  by 
observations  made  on  any  given  star,  all  days  will 
be  of  equal  length ; the  sun,  moon,  and  planets 
are,  however,  also  in  continual  motion,  with 
velocities  not  only  different  from  each  other,  but 
varying  in  each  particular  body . The  length  of  a 
day,  then,  as  determined  by  any  of  these  bodies, 
must  necessarily  be  a variable  quantity.  To 
take  the  case  of  a solar  day.  Our  earth 
rotates  from  west  to  east,  performing  each 
revolution  in  a constant  period  ; but  its 
motion  round  the  sun,  that  is,  in  the  ecliptic, 
is  such  that  the  sun  appears  to  be  revolv- 
ing round  it,  also  from  west  to  east,  but  with  a 
much  less  velocity ; any  given  point  on  the  earth’s 
surface  has  to  perform  more  than  a complete 
revolution  before  its  meridian  can,  so  to  speak, 
catch  up  the  sun,  and  the  solar  day  will  be  longer 
than  the  period  occupied  by  a revolution  of  the 
earth  by  a corresponding  amount.  The  case  is, 
roughly  speaking,  analogous  to  that  of  two  suc- 
cessive coincidences  of  the  hour  and  minute  hands 
of  a watch.  Assume  that  the  hour  hand  indicates 
the  sun,  and  the  minute  hand  a point  on  the  earth’s 
surface,  and  that  they  are  together  at  noon.  The 
minute  hand  at  once  advances  on  the  hour  hand, 
and,  if  this  remained  stationary,  would  again  coin- 
cide with  it  in  60  minutes ; but,  in  the  meanwhile, 
the  hour  hand  has  advanced  through  a space  of 
five  minutes,  and  thus,  to  an  observer  supposed  to 
live  at  the  extremity  of  the  minute  hand,  the 


“solar  day”  would  be  rather  more  than  65 
minutes,  although  a complete  revolution  was  per- 
formed in  60  minutes.  Owing  to  various  causes, 
however,  into  which  we  cannot  now  enter,  the 
difference  in  the  case  of  the  sun  is  a variable 
quantity ; it  can  bo  determined  by  the  aid  of  tables 
of  the  equation  of  time. 

The  day  of  24  hours  is  the  mean  or  average  of 
all  the  apparent  solar  days  in  a year.  It  does  not 
represent  the  time  occupied  by  the  earth  in  per- 
forming a revolution  on  its  axis,  a period  which, 
observed  from  a distant  fixed  star,  would  be  found 
to  be  23 h.  56 min.  4’09sec.  of  mean  solar  time; 
and,  although  an  arbitrary  division  of  time,  it 
has  important  advantages,  because  clocks  cannot 
be  made  conveniently  to  go  with  the  sun,  but 
can  be  arranged  to  go  uniformly.  It  is  thus 
seen  that  we  have  three  kinds  of  day  to  measure. 
A true  or  apparent  solar  day  is  the  period  be- 
tween two  successive  coincidences  of  the  sun  with 
the  meridian  of  any  given  place.  It  is  the  inter- 
val between  two  successive  noons  on  a sundial, 
but  cannot  be  recorded  by  an  ordinary  clock  since 
the  days  are  unequal.  A mean  solar  or  civil  day 
is  the  average  of  all  the  true  solar  days  in  a year, 
and  corresponds  to  Greenwich  mean  time,  orwhat  is 
often  termed  “railway”  time.  Lastly,  a sidereal 
day  is  the  period  occupied  by  each  revolution  of 
the  earth,  or,  as  already  explained,  23  h.  56  min, 
4‘09  sec.  of  mean  solar  time.  All  sidereal  days  are 
of  equal  length,  and  thus,  if  a watch  or  clock  be 
set  to  gain  3 min.  55*91  sec.  per  day  on  Greenwich 
mean  time,  it  will  indicate  sidereal  time,  assuming, 
of  course,  that  it  be  in  the  first  instance  set  with  a 
standard  sidereal  clock. 

Although  my  princij^al  object  is  to  consider  the 
systems  of  manufacture  of  watches,  there  are  other 
points  of  view  from  which  the  measurement  of 
time  possesses  much  interest,  not  the  least  impor- 
tant of  these  being  the  historical.  I propose,  there- 
fore, at  the  outset,  to  briefly  enumerate  the 
several  stages  time  measurers  have  passed  through, 
especially  referring  to  those  of  aportable  character. 
The  natural  divisions  of  time,  which  cannot  have 
escaped  observation  in  the  remotest  antiquity,  are 
such  as  the  rising  and  setting  of  the  sun,  and  the 
phases  of  the  moon.  But  there  is  very  great  un- 
certainty as  to  the  earliest  means  in  use  for  the 
measurement  of  time.  Certain  French  writers 
assert  that  the  obelisks  were  originally  set  up  as 
a means  of  indicating  the  time  by  the  sun’s 
shadow,  a view  which  seems  to  derive  some  sup- 
port from  the  term  “ finger  of  the  sun,”  applied  to 
them  by  the  Egyptian  priests.  On  the  other 
hand,  their  position  at  the  entrances  to  temples, 
&c.,  seem  to  render  this  view  doubtful.  The  first 
obelisk  is  said  to  have  been  set  up  B.c.  1485. 

The  sundial  may  have  been  the  result  of  a 
gradual  improvement  in  some  such  form  of  time 
indicator,  but  the  evidence  as  to  the  precise  date 
of  its  invention  is  far  from  definite.  The  text  in 
the  Book  of  Kings,  referring  to  the  “ dial  of  Ahaz,” 
who  reigned  about  730  B.c.,  cannot  be  accepted  as 
conclusive  evidence  of  their  use  at  that  period,  as 
the  word  translated  “ dial,”  is  the  same  as  is 
rendered  “degrees,”  in  the  same  verse.  Some 
authorities  assign  the  discovery  to  Anaximander 
(b.c.  610 — 547),  the  reputed  inventor  of  maps; 
but,  after  all,  the  question  turns  on  the  definition 
of  a spndia],  for  the  Egyptian  obelisks  would 
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suffice  to  determine  mid-day  and,  in  a sense,  to 
subdivide  the  day.  The  essential  feature  of  a 
sundial  is  a style  fixed  parallel  to  the  axis  of  the 
earth;  its  inclination  will,  therefore,  gradually 
increase  as  we  move  from  the  equator,  where  it  lies 
horizontal,  to  the  poles,  where  it  is  vertical.  The 
shadow  of  this  style  is  cast  on  to  a graduated  circle. 

The  first  time-measurer,  whose  action  did  not 
depend  on  astronomical  phenomena,  was  the 
clepsydra  or  water-clock,  an  instrument  which, 
probably  existing  in  a simple  form  much  earlier, 
was  brought  to  a high  state  of  development  by 
Ctesibius,  about  B.c.  250.  In  its  primary  form  it 
doubtless  consisted  of  two  vessels,  one  of  which, 
containing  water,  was  fixed  above  the  other,  and 
into  this  latter  the  liquid  gradually  escaped,  indi- 
cating the  time  by  the  rise  of  its  level.  It  is 
curious  to  note  that  the  Brahmins  of  the  present 
day  are  stated  to  employ  a similar  system  for  the 
measurement  of  periods  of  time.  A copper  vessel 
perforated  with  a small  hole  is  fioated  on  water,  and 
immediately  on  its  becoming  full  the  attendant 
empties  it,  and  strikes  the  hour  of  the  day  or 
night.  But  the  problem  of  adapting  the  clep- 
sydra to  indicate  the  time  was  one  of  consider- 
able complexity.  For  it  must  be  remembered  that 
the  day  and  night  were  each  divided  into  twelve 
hours,  these  hours  therefore  differed  between  them- 
selves, and  varied  from  day  to  day.  The  ingenuity 
displayed  in  the  construction  of  these  machines 
is  truly  wonderful ; some  of  them  automatically 
adjusted  for  this  variation  in  the  day’s  length, 
while  in  others  the  adjustment  required  to  be 
made  by  hand.  Anyone  interested  in  their  con- 
struction will  find  several  forms  illustrated  and 
described  in  Eees’s  “ Cyclopsedia,”  article  “ Clep- 
sydra.” 

If  we  may  credit  the  accounts  that  have  been 
handed  down  to  us,  some  remarkably  compli- 
cated mechanisms,  based  on  the  water-clock,  and 
giving  all  the  movements  of  the  heavenly  bodies, 
signs  of  the  zodiac,  &c.,  as  well  as  indicating 
the  time,  were  invented  before  the  next  great 
advance  in  horology,  the  introduction  of  a weight 
motor  ten  or  twelve  centuries  later.  I will  only 
add  that  the  principle  of  the  clepsydra  is  still 
of  very  great  value  to  the  physical  experi- 
mentalist where  brief  and  irregular  intervals  of 
time  require  to  be  measured  with  accuracy.  With 
a properly  arranged  apparatus,  it  is  only  necessary 
for  him,  by  depressing  a handle,  to  start  the  fiow 
of  water,  and  to  release  the  handle  immediately  on 
the  completion  of  the  observation.  The  weight 
of  water  thus  allowed  to  escape  affords  a means 
of  measuring  the  time  elapsed. 

The  sand-glass,  or  clepsammium,  was  probably 
discovered  subsequently  to  the  water- clock,  and 
authorities  differ  very  much  as  to  the  date  of  its 
first  introduction.  It  is,  perhaps,  safe  to  assume 
that  this  was  at  some  period  during  the  first 
three  centuries  of  the  Christian  era. 

Water  appears  to  have  afforded  the  sole  motive 
X)Ower  for  clocks  till  towards  the  close  of  the  tenth 
century,  when  the  celebrated  Pope  Sylvester  II. 
is  generally  credited  with  having  constructed  a 
clock  for  Magdeburg,  which  was  driven  by  a 
weight.  Professor  Hamberger,  however,  in  a paper 
read  in  the  year  1758,  and  published  by  Beck- 
mann,* doubts  his  title  to  the  discovery,  pointing 

*■  “History  of  Inventions,”  vol.  1.,  p.  340,  4th  Edition.  1846, 


out  that  no  mention  is  made  in  the  original  account 
by  Dithmar,  of  either  wheels  or  weights.  He 
considers  the  invention  to  have  more  probably 
consisted  of  a sundial,  and  substitutes  William,  1 
Abbot  of  Hirschau,  in  the  eleventh  century,  as  < 
having  introduced  a timekeeper  which  was,  at  all 
events,  neither  a sundial  nor  a water-clock;  and  in  a 
subsequent  part  of  his  paper  he  suggests  that  the 
Saracens,  “ to  whom  we  are  indebted  for  most  of 
the  mathematical  sciences,”  were  in  all  probability 
inventors  of  clocks  moved  by  wheels  and  weights. 

But  the  references  to  horology  in  the  writings 
of  this  early  period  are  exceedingly  meagre,  and 
we  have  no  precise  evidence  of  the  use  of  weights 
controlled  by  what  is  now  termed  an  escapement, 
until  the  14th  century,  when  the  verge,  or  “ folliot” 
escapement,  one  form  of  which  is  shown  in  Fig.  1 , 


came  into  use.  The  mode  of  action  of  this  will  be 
explained  when  we  come  to  consider  escapements 
generally. 

It  is  impossible  to  believe  that  no  progress  was 
made  during  these  four  hundred  years,  and  that  a 
single  inventor  is  entitled  to  the  entire  credit  of 
the  discovery  of  the  new  clocks.  Nor  can  we 
definitely  say  who  it  was  that  first  introduced 
them  ; for  about  the  same  time,  early  in  the  four- 
teenth century,  there  lived,  in  England,  Eichard  of 
Wallingford,  Abbot  of  St.  Albans  (which  abbey,  by  a 
curious  coincidence,  is  now  being  restored,  mainly 
at  the  expense  of  Sir  E.  Beckett,  one  of  our  most 
prominent  living  horologists) ; in  Italy,  Jacques  de 
Dodis,  doctor  and  astronomer  of  Padua  ; and,  in 
Germany,  Henry  de  Vic,  all  of  whom  became 
famous  as  clockmakers. 

The  next  important  horological  advance  seems 
to  have  been  made  by  Peter  Hele,  a clockmaker  of 
Nuremberg,  who,  in  the  early  part  of  the  sixteenth 
century,  succeeded  in  overcoming  the  principal 
difficulty  in  the  way  of  a portable  timekeeper,  the 
fact  that  the  motive  power  was  obtained  from  a 
descending  weight ; this  he  replaced  by  a coiled 
steel  spring.  In  the  early  watches,  which  ob- 
tained the  name  of  “ Nuremberg  eggs,’’  the  verge 
escapement,  similar  to  that  already  in  use  for 
clocks,  was  employed.  The  balance,  in  some  cases 
only  a straight  bar  with  weights  at  either  end, 
represented  in  Fig.  2,  was  not  provided  with  a 
balance-spring,  for  the  verge  escapement  differs 
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from  most  others  iii  being  capable  of  performing 
its  functions  as  a controller  of  the  mechanism, 
though  very  imperfectly,  without  this  addition. 


Fig.  2. 


In  these  early  watches,  a peculiar  device,  known 
as  the  stackfrted^  seems  to  have  been  first  used  for 
obtaining  a greater  degree  of  uniformity  in  the 
motive  force.  No  description  of  this  arrangement 
has  been  handed  down  to  us,  but  I have  made  this 
drawing  (Fig.  3),  based  on  a brief  account  given  by 
Octavius  Morgan,  Esq.*  It  will  at  least  afford  a 
suggestion  as  to  the  manner  in  which  the  stack- 
freed  may  have  worked.  As  a spring  is  gradually 
coiled  up  in  a barrel,  the  force  tending  to  cause 
rotation  increases,  and  the  watch  will  gain.  The 
outer  end  of  the  mainspring  being  fixed,  the  inner- 
end  is  fixed  to  an  arbor  that  carries  the  wheel  A, 
of  8 teeth,  which  engages  with  the  wheel  b,  of  24 
teeth,  one  space  (d)  of  this  wheel  being  left  uncut 
to  act  as  a stop.  As  the  arbor  of  A makes  three 
complete  rotations  in  a day,  b will  turn  once  in 
the  same  period.  On  its  axis  is  fixed  a cam  of 
some  such  form  as  C,  against  which  a powerful 
spring  presses.  Assume  that,  in  unwinding,  a 
rotates  in  the  direction  of  the  hands  of  a watch. 
The  force  opposed  by  the  spring  pressing  on  c to 
the  motion  of  B will  gradually  diminish  as  it  rotates. 
When  the  spring  is  about  half  down,  a period  is 
reached  during  which  the  opposing  force  remains 
constant,  and  afterwards,  while  pressing  against 
the  concave  face  of  the  cam,  it  supplements  the 
force  of  the  mainspring  to  a gradually  increasing 
extent.  Thus  the  tendency  is  to  secure  an  approxi- 
mate uniformity  in  the  motive  force. 

The  inventor  of  the  fusee,  and  the  date  of  its 

• “ Archaeologia  ” (1849),  vol.  xxxiii.,  p,  295. 


first  use  in  a watch  in  place  of  the  stackfreed,  are 
alike  unknown ; but  a very  remarkable  clock  in 
the  possession  of  the  Society  of  Antiquaries,* 


Z> 


seems  to  afford  authentic  evidence  of  its  having 
been  employed  for  clocks  as  early  as  152<5.  The 
timepiece  in  question,  bears  the  name  of  Jacob 
Zech,  of  Prague. 

It  is  worthy  of  note  that,  up  to  this  period, 
timekeepers  appear  to  have  been  employed  for  civil 
purposes  and  in  monasteries,  not  as  astronomical 
instruments;  but  it  now  began  to  be  felt  that 
they  could  render  important  aid  in  that  branch  of 
science.  The  credit  of  having  first  used  a clock 
in  the  observatory,  is  claimed  for  Walther,  of 
Nuremberg,  towards  the  end  of  the  fifteenth 
century;  and  in  1530,  very  shortly  before  the 
announcement  of  Hole’s  discovery,  G.  Frisius, 
a Dutch  astronomer,  suggested,  that  longitude 
might  be  determined  at  sea  by  the  aid  of  portable 
clocks,  thus  opening  up  a question  which,  more 
than  any  other,  has  stimulated  the  progress  of 
horology. 

Galileo,  about  1639,  made  the  next  great 
advance  when  he  published  his  treatise  on  the 
properties  of  the  pendulum,  discovered,  probably, 
towards  the  close  of  the  previous  century.  But  he 
did  not  actually  apply  it  to  a clock,  although  he 
is  asserted  to  have  dictated  to  his  son  Vincent, 
after  being  struck  with  blindness,  the  description 
of  a pendulum  clock  ; the  honour  of  this  applica- 
tion is  claimed  by  Huyghens,  V.  Galileo,  and 
Hooke. 

I cannot  pretend  to  discuss  their  respective 
claims  ; suffice  it  to  say  that  to  Huyghens,  whose 

* “ Archeeologia  ” (1819),  vol.  xxxiii.,  p.  8. 
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profomid  knowiedg'e  and  ingenuity  raised  horology 
from  being  a purely  empirical  art  into  the  posi^ 
tion  of  a science,  is  almost  universally  awarded 
the  credit  of  this  invention.  Although  the  substitu- 
tion of  the  pendulum  for  the  old  form  of  balance, 
had  immeasurably  improved  the  timekeeping  pro- 
perties of  the  clock,  Huyghens,  finding  that  the  vibra- 
tions of  a pendulum  are  not  rigorously  isochronal, 
or  performed  in  equal  times  when  of  varying 
extent,  endeavoured  by  the  aid  of  geometry  to 
further  increase  its  accuracy,  and  was  thus  led  to 
the  discovery  that  if  a pendulum  be  caused  to 
perform  a cycloidal  instead  of  a circular  path  the 
vibrations  will  always  occupy  equal  intervals  of 
time.  This  profound  research  into  the  properties  of 
the  pendulum  was  mainly  prompted  by  an  ambition 
to  employ  the  clock  for  determining  longitudes  at 
sea,  in  accordance  with  the  suggestion  of  Frisius, 
nearly  a century  and  a half  previously ; and  Fig.  4 


cur  in  admitting  the  Englishman’s  title  to  having 
first  applied  a spring  to  the  balance,  Huyghens 
seems  to  have  first  employed,  in  1674,  a spiral  steel 
spring,  such  as  is  in  universal  use  at  the  present 
day.  This  well-known  arrangement  is  shown  in 
Fig.  5,  from  which  it  will  be  seen  that  the  inner 


Fm.  4. 

is  very  interesting  as  representing  a form  of  clock, 
supported  in  gimbals,  and  maintained  steady  by  a 
heavy  weight  below,  which  Huyghens  proposed  for 
that  purpose.  Eobert  Hooke,  however,  assures 
us  that  Lord  Kincardine  had,  a few  years  pre- 
viously, experimented  on  a similar  form  of  clock  ; 
and  the  very  first  number  of  the  “ Philosophical 
Transactions”  of  the  Eoyal  Society,  published  in 
March,  1665,  contains  a note,  describing  the 
successful  employment  of  these  “ pendulum 
watches”  by  Major  Holmes,  on  a voyage  from 
Guinea  to  the  “ Isle  of  Fuego.” 

Huyghens  was  led,  by  his  investigations,  to  the 
discovery  of  a fact  of  infiniteimportance  in  the  exact 
measurement  of  time,  the  fact  that  when  a pendu- 
lum oscillates  through  very  short  arcs,  their  periods 
are  isochronal  within  the  limits  of  observation. 
The  verge  escapement,  however,  the  only  one  in 
use  at  the  time,  required  a vibration  of  consider- 
able extent,  so  that  the  great  geometer  was  pre- 
cluded from  taking  advantage  of  his  discovery, 
which  follows  directly  from  his  law  of  the  cycloidal 
path,  since,  for  short  arcs,  the  circular  and  cycloidal 
paths  are  practically  coincident. 

It  was  about  this  time  (1660)  that  the  discovery 
of  the  balance-spring,  by  which  portable  time- 
keepers indicating  the  time  with  any  degree  of 
accuracy  were,  for  the  first  time,  rendered  possible, 
was  announced  by  Pr,  Robert  Hooke  ; and  his  in- 
vention was  very  soon  claimed  by  Huyghens  and 
Hautefeuille.  Al^hoi^gh  authorities  generally  coii- 


end  of  the  spring  is  attached  to  the  balance  at  S. 
E,  is  a stud  fixed  in  the  balance-cock,  in  which  the 
outer  end  is  fastened;  and,  at  P,  the  outer  coil 
passes  between  two  pins  in  the  index,  or  regu- 
lator, T. 

The  adaptation  of  the  pendulum  to  clocks, 
and  the  application  of  a steel  spring  to  the  balance, 
gave  a stimulus  towards  some  improvement  on  the 
folliot  or  verge  escapement,  the  only  one  in  use  for 
either  clocks  or  watches.  So  long  as  it  continued 
in  use,  Huyghens  was  compelled  to  secure  cycloidal 
vibrations  in  clocks,  since  relatively  long  arcs  of 
vibration  were  essential.  This  he  did  by  applying 
the  cycloidal  cheeks  to  the  upper  end  of  the  pen- 
dulum rod,  in  the  manner  shown  in  Fig.  6.  II  tho^ 


Fig.  6. 


two  shaded  pieces  are  in  the  form  of  a cycloid,  and 
the  pendulum  is  suspended  by  two  parallel  silk 
thready  yrhich  alternately  wrap,  aver  these  cheeks,. 
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it  may  be  proved  that  the  path  of  the  bob  will  also 
be  a cjHoid.  In  1680,  Clement,  a London  clock- 
maker,  made  a great  step  m advance  by  intro- 
ducmg  his  (recoil)  anchor  escapement,  Avith  which 
shorter,  and  therefore  more  nearly  isochronal 
arcs  of  vibration,  were  possible.  The  form  of  the 
pallets  Avas  changed  to  that  shoAAm  in  Fig.  7,  so  as 


Fict.  7. 


to  give  a dead-beat  instead  of  a recoil  escapement, 
about  thirty  years  later,  by  G.  Graham,  a man 
who  has  done  more  than  any  other  Englishman 
to  promote  the  art  of  horology.  Ilis  more  im- 
itortant  inventions,  the  cylinder  and  dead-beat 
niichor  escapements,  and  the  mercurial  pendulum, 
are  highly  esteemed  at  the  present  day  ; the  Avell- 
knoAvn  gridiron  pendulum  Avas  also  first  sug- 
gested by  him,  although  carried  out  by  Harrison. 
Indeed,  it  is  reasonable  to  assume  that  his  im- 
proA’ements  in  the  anchor  escapement  led  to  the 
last  tAvo  inventions,  since  the  rates  of  clocks  had 
not  previously  been  sufficiently  good  to  render 
variations  caused  by  changes  of  temperature  of  any 
moment.  Other  escapements  and  other  methods 
of  compensation  have  of  course  been  invented 
since  Graham’s  day,  and  the  details  of  AV'orkman- 
ship  have  improved,  but  he  is  unquestion- 
ably entitled  to  the  credit  of  having  first  made 
an  astronomical  regulator  possible,  and  the 
comparative  unimportance  of  the  feAv  changes 
introduced  during  the  160  years  that  have 
elapsed  bears  indisputable  testimony  to  this  fact. 

These  improA^ements  in  stationary  clocks  Avere 
yery  soon  folloAv^ed  by  important  advances 
in  portable  timekeepers,  with  a vieAv  to  the 
determination  of  longitude  at  sea;  an  operation 
^'diich  essentially  depends  on  the  exact  coinci- 


dence of  tAvo  timekeepers  that  are  separated  from 
one  another.  This  is  obviously  a problem  possess- 
ing the  highest  commercial  importance,  and  the 
labours  devoted  to  the  perfection  of  marine  chrono- 
meters have,  at  the  same  time,  given  us  all  the 
greatest  improvements  in  pocket  watches.  The 
interest  excited  by  the  question  can  hardly  be 
appreciated  at  the  present  day,  Avhen  every  ship 
carries  one  or  more  chronometers  as  a matter  of 
course  ; all  the  maritime  Governments  offered 
rewards  for  its  solution,  and  our  own  Parliament, 
on  the  recommendation  of  a committee  of  which 
the  immortal  Newton  was  a member,  voted  in 
1714  a sum  of  £20,000  to  the  inventor  of  a marine 
timepiece  that  should  not  vary  more  than  two 
minutes  in  42  days,  thus  giving  the  longitude  to 
AA'ithin  half  a degree  at  the  end  of  that  period. 

Henry  Sully,  an  Englishman  living  in  France, 
Avas  one  of  the  first  to  take  the  problem  seriously 
in  hand,  and  in  1723  he  completed  a clock  for  use 
at  sea.  It  can  hardly  be  taken  as  a proof  of  any 
radical  advance  in  the  art,  and,  considering  how 
highly  esteemed  its  inventor  was  as  a horologist, 
Ave  may  be  surprised  that  he  should  have  designed 
such  an  instrument.  Moinet  assigns  as  a reason 
^’or  ghung  a somewhat  detailed  description,  that 
it  Avill  “serve  as  an  illustration  of  the  errors  into 
which  a man  of  ability  and  some  experience  may 
fall.”  A heavy  circular  balance  is  supported  by  a 
horizontal  axis  on  anti-friction  bearings.  This 
axis  also  carries  a radial  pair  of  curved  cheeks,  and 
!iTi  index,  the  whole  being  in  equipoise.  The 
('scapenient  by  Avhich  the  impulse  is  communicated 
partakes  of  both  the  verge  and  lever  forms.  A 
cord  attached  to  the  balance- staff,  and  passing 
I alternately  over  the  two  cheeks,  is  connected  with 
j a circular  arc  forming  part  of  a horizontal  lever, 
j also  on  anti-friction  bearings,  with  which  this 
; arc  is  concentric.  While  the  lever  is  raised  by 
the  action  of  the  escapement,  its  descent  gives 
an  impulse  to  the  balance ; the  action  of  the 
Aveighted  lever,  then,  corresponds  to  that  of  a 
balance-spring.  It  is  useless  to  point  out  the  ob- 
jections to  such  an  arrangement,  which,  after  all, 
only  inA’oh^es  the  use  of  a pendulum  in  disguise ; 
the  friction  throughout  the  escapement  was 
exccssiA'e,  and  the  instrument  Avas  not  indepen- 
dent of  position  or  latitude.  He  seems  to  have 
gone  out  of  his  Avay  to  avoid  using  the  balance - 
spring,  then  Avell  known,  and  failed  to  see  how 
essential  it  Avas  to  entirely  change  the  escapement 
itself.  This  most  important  investigation  was 
taken  in  hand  by  his  immediate  successors,  Harrison 
and  P.  Le  Eoy,  the  inventors  of  a special  remontoire 
and  of  detached  escapements  respectively,  and  the 
former  secured  the  award  of  the  English  Govern- 
ment in  1767.  In  a remontoire  escapement  the 
motive  force,  instead  of  acting  directly  on  the 
balance,  is  employed  to  raise  a weight  or  spring 
which,  in  turn,  impels  the  balance,  the  object  in 
view  being  to  secure  a strictly  uniform  motive 
force.  But  horologists  noAv  generally  admit  that 
in  a Avatch  or  chronometer  such  a precaution  is 
entirely  unnecessary,  and  it  was  Le  Eoy’s  great 
discovery,  first  announced  in  1748,  that  led  the 
Avay  to  the  final  solution  of  the  problem,  the 
chronometer  escapement  of  the  present  day.  I 
shall  presently  have  occasion  to  refer  to  the 
principle  of  detachment  which  he  introduced,  and 
would  here  only  explain  that  it  consists  ip.  releas- 
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ing  the  balance  from  its  connection  with  the  other 
parts  of  the  escapement  during  the  greater  part  of 
its  motion. 

Portable  timekeepers  had  now  reached  such  a 
degree  of  perfection  that  their  rates  were  appreci- 
ably affected  not  only  by  variations  of  tempera- 
ture, but  also  by  the  want  of  isochronism  when 
the  arcs  of  vibration  were  of  varying  extent. 
Harrison’s  elegant  mode  of  counteracting  the 
first  of  these  interfering  causes  by  a bimetallic 
strip  applied  in  various  ways  was  only  equalled 
by  that  most  beautiful  discovery  of  Le  Roy’s — the 
isochronal  balance- spring ; they  were  both  essen- 
tial to  the  perfecting  of  the  marine  chronometer, 
and  it  appears  we  can  no  more  dispense  with  the 
practical  suggestions  of  the  one  inventor,  than  with 
the  more  theoretical  discovery  of  the  other. 

Many  great  horologists  have  lived  since  the  days 
of  these  men,  but  they  have  worked  mainly  on  the 
lines  indicated  by  them.  It  would  be  travelling 
beyond  the  limits  of  a general  historical  sketch  to 
refer  to  the  special  work  of  Arnold,  Earnshaw, 
Berthoud,  Breguet,  and  others,  in  the  endeavour 
to  improve  the  marine  chronometer.  We  are  mainly 
concerned  with  the  pocket  watch,  and  it  is  notice- 
able that,  prior  to  1760,  attention  seems  to  have 
been  directed  towards  increasing  the  complexity 
rather  than  the  timekeeping  properties  of  the 
instrument.  Thus  the  invention  of  repeaters  took 
place  immediately  after  that  of  the  balance-spring, 
namely  in  1676  and  Johannes  Cocclseus  states 
that  Hele  even  made  a “ striking  watch  ” early  in 
the  sixteenth  century;  indeed,  throughout  that 
century,  striking,  alarum,  and  calendar  watches 
seem  to  have  been  not  uncommon. 

The  verge  or  “pallet”  escapement  was  the  only 
one  in  use  for  watches  until  1700,  when  Graham 
perfected  his  cylinder  escapement,  based  on  a 
suggestion  of  his  master,  Tompion.  This  form, 
though  unsuited  to  the  chronometer,  has  been 
used  more  than  any  other  in  watches,  for  reasons 
that  will  be  evident  when  we  consider  it  more  in 
detail.  It  cannot  be  doubted,  that  many  efforts 
were  made  to  adapt  to  watches  the  dead-beat 
escapement,  which  had  proved  to  be  of  so  much 
value  in  clocks,  but  an  important  difficulty  lay  in 
the  fact,  that,  while  this  form  of  escapement 
requires  only  a short  arc  of  oscillation  of  the 
pallets,  the  regularity  in  the  rate  of  a balance  is 
materially  impaired  if  the  extent  of  its  arc  of 
vibration  is  reduced.  It  was  essential  then  to  so 
co-ordinate  the  balance  and  pallets,  that  these 
two  conditions  were  satisfied.  The  Abbe  Haute- 
feuille  invented  an  escapement  as  early  as 
1722,  which  satisfied  them,  but  fresh  sources  of 
error  were  introduced.  It  is  known  as  the  rack 
lever,  and  shown  in  Fig.  8.  The  balance,  c D, 
and  escape- wheel.  A,  are  concentric,  but  on|  inde- 
pendent axes.  On  the  balance- staff  is  a pinion,  r, 
which  engages  with  the  segmental  rack,  E,  at  one 
end  of  apoised  lever,  eg;  to  this  arefixedthepallets, 
B,  as  in  the  modern  lever  watch.  Indeed,  this 
is  the  forerunner  of  our  modern  escapement,  from 
which,  however,  it  differs  in  one  essential  par- 
ticular. The  balance  is  never  liberated  from  the 
lever.  This  very  important  modification  was 
introduced  about  50  years  subsequently  by  Thomas 
Mudge,  a well-known  English  maker,  in  a watch 
he  made  for  Queen  Charlotte.  His  own  account 
of  the  invention  shows  that  his  escapement  closely 


resembled  the  “ right-line  lever  ” very  frequently 
met  with  in  Geneva  watches  ; the  value  of  this 


discovery  of  Mudge’s  consists  in  the  fact  that 
during  the  greater  part  of  its  vibration  the  balance 
is  detached  or  free  to  move  out  of  contact  with  the 
other  portion  of  the  mechanism. 

One  other  radical  change  in  the  pocket  watch 
remains  to  be  mentioned.  A few  years  after  Mudge 
effected  this  improvement  (1766),  the  celebrated 
Lepine,  associated  with  Voltaire  in  the  manu- 
factory at  Ferney,  introduced  his  important  modi- 
fications in  the  arrangement  of  a watch — changes 
which  have  been  maintained  until  the  present  day 
on  the  Continent,  in  all  but  the  cheapest  manu- 
factures. He  suppressed  the  fusee  and  chain,  the 
pillar-plate,  and  one  pivot-hole  of  the  barrel  arbor, 
one  plate  only  being  used,  and  the  top  pivots  fixed 
by  separate  cocks.  The  fusee  was  thus  replaced  by 
the  barrel,  which,  being  provided  with  teeth,  com- 
municated its  motion  direct  to  the  minute-hand 
axis,  and  became  known  as  the  “ going  barrel.” 
[These  changes  were  made  clear  by  the  aid  of  a 
large  diagram  and  a model,  showing  all  the  parts 
of  a watch,  kindly  lent  by  Sir  John  Bennett.] 

We  have  now  very  briefly  traced  the  history  of 
horology  from  the  earliest  times  to  the  immediate 
originators  of  the  clocks,  chronometers,  and 
watches  in  use  at  the  present  day.  We  see  that 
while  the  escapement  used  for  most  of  our  best 
clocks,  Graham’s  dead-beat,  was  invented  as  early 
as  1700,  the  commencement  of  the  present  century- 
found  the  modern  lever  and  chronometer  escape- 
ments already  the  subject  of  investigation,  and  the 
patient  experimental  determination  of  the  most 
suitable  proportions,  and  of  various  details  of  con- 
struction, of  these  as  well  as  of  the  horizontal 
escapement,  has  mainly  occupied  horologists  since 
that  period.  The  principal  errors  to  which  a clock 
is  subject  had  been  overcome  by  Graham  himself ; 
Harrison  and  many  who  succeeded  him  endeavoured 
to  avoid  irregularities  in  the  rate,  owing  to  want 
of  isochronism,  by  a constant  force  or  remontoire 
escapement,  relying  on  this  absolute  uniformity 
in  the  motive  power  giving  an  arc  of  vibra- 
tion of  invariable  extent  ; Le  Roy’s  beautiful 
investigation  into  the  action  of  the  balance- spring 
proved,  however,  that  the  true  solution  of  this 
problem  lay  in  the  fact  that  there  is  a length  of 

* This  hlook,  taken  from  Nelthropp’s  “Treatise  on  "Watch- 
work,”  is  kindly  lent  by  Messrs.  Spon.  Eigs.  2, 5,  and  7,  are  from 
Sir  E.  Beckett’s  “ Clocks,  Watches,  and  BeUs,”  1874  (Crosby 
Lockwood  and  Co.). 
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any  given  spring,  providing  it  is  well  made,  which 
causes  vibrations  of  varying  extent  to  be  per- 
formed in  equal  times,  just  as,  with  the  pendulum, 
there  is  a path,  the  cycloid,  that  alone  secures 
perfect  isochronism.  That  other  principal  source 
of  irregularity  in  clocks — variation  of  temperature 
— affects  portable  timekeepers  to  a still  greater 
degree,  and  although  more  inventive  power  has 
been  expended  on  the  question  of  compensation 
than  on  any  other,  it  is  still  but  partially  solved  ; 
indeed,  it  is  well  worthy  of  note,  as  illustrating  at 
once  the  remarkable  progress  made  by  the  earlier 
horologists  and  the  very  slight  advance  made 
since  their  day,  that  the  compensation  balance, 
shown  in  Fig.  9,  which  is  now  often  used  in 


Fio.  9. 


chronometers  and  always  used  in  the  best 
watches,  differs  in  no  respect  from  those  em- 
ployed by  Arnold  and  Earnshaw  at  the  latter 
end  of  the  eighteenth  and  beginning  of  the  present 
centuries.  Arnold,  as  early  as  1775,  took  out  a 
patent  for  the  cylindrical  or  helical  balance- spring 
still  used  in  chronometers,  and,  nine  years  after, 
Breguet  invented  his  flat  balance-spring  with  over- 
coil, which  is  now  esteemed  the  best  for  watches. 

{To  be  Continued.') 


DOMESTIC  ECONOMY  CONGRESS. 

(Ileport  continued  fromp,  C41.) 

The  meeting  of  Thursday,  23rd  June,  was  held 
at  the  Royal  Albert  Hall,  at  11  a.m.  ; Mrs.  Dacre 
Craven  in  the  chair,  and  Dr.  Mann,  F.R.C.S., 
Assessor. 

Section  C. — The  Dwelling  : WARiiiNO,  Cleaning, 
AND  Ventilation. 

Dr.  Mann  called  attention  to  the  fact  that  the  meeting 
Was  presided  over  by  a lady,  the  Assessor  simply  acting 
as  her  assistant,  and  desired  that  all  remarks,  therefore, 
should  be  addressed  to  her. 

Mrs.  Dacre  Craven  read  a paper  on  “ Warming, 
Cleaning,  and  Ventilation  of  Schools  and  Dwellings  in 
London  and  large  Towns,  from  a Nurse’s  Point  of 
View.” 

Mrs.  Dacre  Craven,  in  answer  to  the  question  how 
ladies  could  best  acquire  the  practical  knowledge 
advocated,  said  that  nurses  for  the  sick  poor  were 
trained  at  Bloomsbury-square,  and  they  might  teach  in 
various  parishes. 

A Lady  suggested  that  the  St.  John’s  Ambulance 
Organisation  might  be  made  useful  for  this  purpose. 

Sir  Henry  Cole  asked  what  age  hirs.  Dacre  Craven 


would  recommend  should  bo  fixed  as  the  earliest  for  the 
teaching  she  recommended  ? He  desired  to  emphasise 
the  point  that  a commencement  could  not  be  made  too 
early,  and  should  certainly  be  made  in  the  infant 
school.  With  respect  to  the  defects  in  good  houses  as 
well  as  bad,  both  in  London  and  the  country,  even  in 
Birmingham,  where  the  people  lived  under  an  efiicient 
and  watchful  municipal  despotism,  he  foimd  in  a 
house  he  was  going  to  occupy  there  a stream  of  sewer 
gas  flowing  into  the  cellar,  and  that  the  water  was 
not  potable.  He  found  all  the  defects  that  could 
well  exist  in  a house,  and  had  saved  his  health  by 
taking  care  to  get  them  remedied  at  once  by  making 
complaint  in  the  proper  quarters. 

Bev.  Dacre  Craven  said  that  in  old-fashioned  houses 
w^indows  were  not  constructed  to  open  at  the  top.  In 
his  owm  house  in  London,  built  a hundred  years  ago, 
not  one  of  the  windows  had  been  so  made,  and  he  had 
had  to  remedy  that  defect.  Many  people  really  did  not 
seem  to  understand  that  opening  windows  in  that  way 
was  a necessity  for  letting  out  foul  air,  and  often  their 
only  chance  of  getting  proper  ventilation  was  when  a 
window  happened  to  he  broken.  Most  simple  means 
could  be  used  for  the  purpose  if  people  would  only 
adopt  them,  as  it  was  an  easy  thing  to  leave  a window 
open  for  a small  space  at  the  top  and  to  hold  it  up 
at  the  bottom,  even  in  the  absence  of  proper  sashes,  by 
the  insertion  of  a piece  of  stick. 

Mrs.  Talbot  said  she  had  found  the  advantage  of 
recommending,  in  latticed  windows  of  small  houses,  the 
knocking  out  one  or  two  of  the  small  lattice  panes. 

Sir  Henry  Cole  said  there  was  a general  and  profound 
ignorance  on  the  subject  of  ventilation,  and  even  where 
in  schools  the  necessary  arrangements  were  made  for 
obtaining  it,  the  students  would  manage  to  get  rid  of 
them  if  they  possibly  could.  Women,  he  thought,  would 
be  much  better  advocates  and  inspectors  in  these  matters 
among  poor  people  than  men. 

Miss  Kenrick  said  there  was  no  difficulty  at  all  in 
making  children,  in  the  4th,  5th,  and  6th  standards, 
thoroughly  understand  what  was  best  to  be  done,  in 
cases  of  sickness,  scarlet  fever,  changing  linen,  and  so 
on.  They  gave  their  mothers  the  benefit  of  the  in- 
struction they  had  received,  and  by  following  what 
their  children  were  able  to  tell  them  the  parents  were 
often  successful  in  preventing  the  spread  of  disease. 

Frau  Morgensteia  offered  a few  remarks  in  German, 
giving  her  experience  of  her  schools  of  cookery  in 
Berlin,  where  10,000  workpeople  were  daily  fed.  She 
had  also  interested  herself  in  taking  females  direct 
from  prison,  and  by  educating  them  in  these  matters, 
enabling  them  to  become  respectable  members  of 
society. 

Mrs.  Dacre  Craven  said  Erau  Morgenstein’s  remarks 
would  have  more  application  in  the  cookery  section. 

Dr.  Mann  said  that  the  great  objection  to  open 
windows  on  the  score  of  draught,  might  he  obviated  by 
the  use  of  copper  wire  gauze,  hooks,  and  a few  simple 
appliances. 

Mrs.  Dacre  Craven  suggested  that  the  foul  air  from 
sinks  and  dust-bins  might  still  enter,  and  that  care 
must  be  taken  to  prevent  any  danger  from  that  source. 

Lady  Stuart  Hogg  thought  poor  people  might  find 
difficulty  in  providing  themselves  with  the  copper- 
gauze  and  other  things  recommended. 

Dr.  Mann  said  dif&culties  would  soon  disappear  when 
people  were  once  made  to  understand  what  was  re- 
quired to  be  done. 

Paper  by  Miss  Pilkington,  on  “The  Walton  School 
Laundry,”  was  read  by  Miss  Webb. 

Miss  Guthrie  Wright  recapitulated  from  a small 
hand-book  she  had  written,  directions  for  washing  as 
given  at  the  Edinburgh  School  of  Domestic  Economy. 
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Sir  Henry  Cole  referred  to  an  order  promulg-atedaslong 
ago  as  1857  by  Mr.  (now  Sir  E..  E.  W.)  Lingen,  Secretary 
of  tbe  Treasury,  with  regard  to  the  establishment  of 
laundries,  and  remarked  that  a miserable  decadence  had 
taken  place  since  that  time . He  was  unable  to  say  whether 
laundries  did  exist  in  all  the  female  trainiug  colleges, 
but  from  some  cause  or  other  it  was  found  that  where 
established  it  was  cheaper  to  give  out  the  washing  than 
that  it  should  be  done  by  the  students  themselves. 

Miss  Harriett  Martin’s  paper,  “Washing-day  in 
Cottages  and  Small  Dwellings  ; Some  Hints  upon  the 
Method  of  Teaching  Washing,”  was  read  by  Dr. 
Mann. 

Eev.  Dacre  Craven  said  few  houses  in  London 
possessed  means  of  obtaining  soft  water.  Teachers 
would  be  very  willing  to  instruct  girls  how  to  wash  by 
practical  demonstration,  but  proper  washhouses  should 
be  provided  for  the  purpose,  for  it  would  be  impossible 
for  much  good  to  be  done  with  a board  and  a piece  of 
calico  ; and  the  schoolmistress  of  the  present  day  might 
not  care  to  give  practical  instruction  at  the  washing- 
tub.  Still,  that  was  the  only  way  in  which  it  could  be 
done  properly. 

Sir  Henry  Cole  thought  the  practical  teaching  might 
be  given  inpublic  laundries  if  established.  Such  laundries 
might  be  organised  in  connection  with  the  Board  schools, 
and  thus  utilised  for  teaching  purposes. 

Mrs.  Talbot  considered  that  any  School  Board  which 
proposed  to  take  the  ratepayers’  money  for  building  a 
laundry  would  raise  a storm  of  opposition. 

Sir  Henry  Cole  was  not  proposing  that  that  should  be 
done,  but  that  the  parochial  powers  should  establish 
baths  and  washhouses,  and  co-operate  with  the  School 
Board  for  their  use  for  teaching  purposes.  He  was 
glad  to  find  that  in  Bermondsey  and  some  other  parishes 
in  London  buildings  of  that  description  had  been  erected, 
and  the  matter  was  one  which  merely  required  a little 
organisation. 

Miss  Guthrie  Wright  thought  that  poor  children  in 
schools  were  already  over-burdened  by  teaching,  and 
she  thought  laundry  work  should  not  be  added.  The 
difficulty  might  be  solved  by  the  adoption  of  the  conti- 
nental plan  of  establishing  technical  schools,  to  which 
girls  might  go  after  leaving  the  elementary  schools, 
fcjuch  establishments  might  work  either  under  the  Board 
or  in  connection  with  our  public  schools,  such  as  that 
for  domestic  economy,  and  there  the  girls  might  go 
through  a three  or  six  months’  course  of  teaching  in 
laundry  work,  dressmaking,  or  other  subjects,  which 
would  enable  them  to  find  better  occupation  in  after- 
life. By  such  a plan  as  that,  the  difficulty  of  teaching 
cliildren  domestic  economy  in  schools  would  be  avoided. 

Sir  Henry  Cole  urged  that  in  some  respects  the  Edu- 
cation Code  was  too  exacting  upon  young  children,  in 
subjects  which  could  be  of  no  great  use  to  them  in  com- 
parison with  the  teaching  of  domestic  economy  subjects. 
Poetry,  algebra,  Euclid,  Erench,  and  German,  were 
some  of  the  matters  he  alluded  to. 

Mrs.  Talbot  said  that  part  of  the  Code  applied  to  boys, 
and  they  could  not  be  taught  more  than  two  of  those 
subjects. 

Sir  Henry  Cole  said  that  was  two  too  many. 
Teaching  the  children  such  knowledge  was  really  time 
and  labour  thrown  away. 

Mrs,  Talbot  added  that  extra  subjects  could  not  be 
imposed  upon  the  girls  until  they  had  been  taught 
domestic  economy.  It  was  an  advantage  to  girls  and 
boys  alike  to  learn  to  understand  good  cooking. 

Sir  Henry  Cole’s  argument  was,  that  children  were 
pressed  too  heavily  by  the  Code,  which  demanded 
reading,  writing,  arithmetic,  and  grammar  from  the 
infants  in  Standard  I.  Standard  II.  required  from 
children  of  eight,  among  other  matters,  notation  and 
niuneration  up  to  100,000,  and  they  had  much  better 


learn  something  about  washing.  A child  was  never 
too  young  to  be  taught  the  simple  principles  of  domestic 
economy, 

Mrs.  Dacre  Craven  said  it  was  a fair  question  whether 
some  of  the  subjects  imposed  by  the  Code  might  not  be 
left  out  in  favour  of  others  which  would  be  directly 
useful. 

Mrs.  Talbot  objected  that  teachers  had  already  quite 
enough  to  do  ; and  said  they  would  never  be  able  to 
teach  washing  in  addition.  Public  washhouses  were 
not  so  eagerly  sought  after  by  poor  people  as  seemed 
to  be  considered  ; and  in  her  own  town,  an  establish- 
ment of  the  kind  had  been  shut  up,  because  the  women 
would  not  go  out  in  public  and  expose  the  state  of 
their  clothing  to  their  neighbours.  In  London,  how- 
ever, they  might  accept  the  alternative  to  washing  in 
the  one  room  occupied  by  the  family, 

Mrs.  Dacre  Craven  hoped  that  in  another  generation 
the  poor  would  have  better  houses  to  live  in,  and  better 
accommodation. 

Mrs.  Tulloch  believed  it  would  be  a mistake  to  intro- 
duce washing  as  part  of  the  school  education.  No  little 
child  should  be  put  to  stand  over  a wash-tub  with  heavy 
clothing  to  manipulate,  as  the  age  of  13  was  quite 
early  enough  for  that.  It  was  really  not  a matter  for 
school  education  at  all. 

Mrs.  Dacre  Craven  remarked  that,  unfortunately, 
poor  children  were  taken  away  from  school  before  they 
were  13,  as  they  were  too  useful  at  home  to  be  allowed 
to  stay.  She  had  herself  learned  to  wash  at  the  schools 
in  Germany,  and  could  testify  to  the  great  labour  it 
involved. 

Dr.  Mann  pointed  out  that  to  some  extent  ladies  were 
wandering  from  the  question  before  them,  viz.,  whether 
some  easy  and  simple  means  might  not  be  found  for 
teaching  children  the  methods  or  first  principles  of  wash- 
ing by,  if  necessary,  a little  alleviation  of  other  subjects 
of  instruction. 

A Lady  offered,  on  behalf  of  ^Erau  Morgenstein,  a 
paper  on  the  subject  of  teaching  washing. 

Mrs,  Dacre  Craven  said  it  would  be  gladly  accepted. 
She  had  understood  that  lady’s  previous  remarks  to  be 
rather  outside  the  subject,  referring  as  they  did  to  the 
manner  in  which  poor  people  were  fed  in  Berlin,  and 
not  to  washing,  cleaning,  and  ventilation. 

Mr.  E.  A.  Hadley’s  paper,  on  “ Pure  Air  and  Clean- 
liness, the  True  Basis  of  Health  and  Comfort  within  the 
Eeach  of  AU,”  was  read  by  Eev.  Dacre  Craven. 

Capt.  Douglas  Galton,  C.B.,  E.E.S.,  read  a paper  on 
“The  Maintenance  of  Pure  Air  in  Dwellings.” 

Dr.  Mann  expressed  the  indebtedness  of  the  Congress 
to  Captain  Galton  for  his  valuable  paper,  for  which  they 
ought  to  be  doubly  grateful,  as  he  had  prepared  it  by 
special  request. 

Mrs.  Dacre  Craven  asked  whether  Captain  Galton 
would  recommend  the  placing  of  dust  and  refuse  outside 
houses  for  daily  removal. 

Capt.  Galton  was  in  favour  of  that  course  if  a proper 
covered  receptacle  were  used. 

Mrs.  Dacre  Craven  said  the  remuneration  demanded 
by  dustmen  was  an  obstacle  to  their  employment,  and 
poor  people  often  let  their  dust  and  refuse  accumulate 
for  two  or  three  months.  Unless  some  law  could  be 
passed  on  the  subject  of  the  removal  of  such  sources  of 
nuisance,  very  little  could  be  done  to  remedy  the  exist- 
ing state  of  things  in  that  respect.  The  air  surround- 
ing poor  houses  was  so  vitiated  by  emanations  from 
the  dust-bins,  that  they  could  not  even  obtain  fresh  air 
by  opening  their  windows. 

The  meeting  then  adjourned  for  a repetition  of  _ Mrs. 
B nekton’s  lecture  at  four  o’clock,  by  express  desire  of 
H.E.H.  Princess  Christian. 
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NOTICES. 


CHAIRMANSHIP  OF  COUNCIL. 

On  Monday  last,  the  11th  inst.,  at  their  first 
meeting,  the  Council  elected  Frederick  J.  Bram- 
VELL,  V.P.Inst.C.E.,  F.R.S.,  as  Chairman  for  the 
ensuing  year.  The  various  committees  were  also 
re-appointed. 


EXAMINATIONS,  1881. 

The  list  of  successful  Candidates  in  the  Examina- 
tions for  the  present  year  has  been  printed,  and  is 
forwarded  to  the  Institutions  in  Union  with  the 
present  number  of  the  Journal.  Copies  will  also  be 
sent  to  the  various  Local  Boards  for  the  successful 
candidates. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 
WATCHMAKING, 

By  Edward  Rigg,  M.A. 

Lecture  I. — Continued. 

The  barrenness  of  the  last  hundred  years  in 
borological  invention  is  in  striking  contrast  to  the 
wealth  of  the  century  which  preceded  it.  In  1680, 
the  balance-spring  was  but  recently  invented, 
Graham  and  Sully  were  just  bom,  Huyghens  and 
Hooke  were  still  in  the  prime  of  life.  In  1780,  we 
already  possessed  the  dead-beat  clock  escapement 
and  various  compensation  pendulums,  Arnold’s 
modifications  of  the  chronometer  escapement, 
isochronal  balance-springs,  compensation  balances, 
the  lever  and  cylinder  escapements,  in  fact,  all  the 
broad  outlines  of  our  timekeepers  of  the  present 
day.  If  we  desire  to  see  what  progress  has  been 
made  since  that  date,  we  can  only  seek  it  in  a 
more  just  proportioning  of  the  several  parts,  an 
increased  production,  a more  exact  workmanship, 
and  a more  scientific  knowledge  of  the  laws  by 
which  timekeepers  are  governed.  With  but  few 
exceptions,  the  improvements  effected  in  the  time- 
keeping properties  of  watches  have  not  resulted 
from  investigations  made  with  that  object  in 


view,  but  as  a necessary  consequence  of  their 
resemblance  to  the  chronometer. 

One  fact,  however,  in  partial  explanation  of 
this  absence  of  change,  suggests  itself.  Amongst 
the  earliest  application  of  the  mechanical  arts  was 
the  construction  of  machines  for  the  measurement 
of  time,  and  a perusal  of  the  older  treatises  shows 
how  much  ingenuity  was  devoted  to  them. 
Thus  it  happens  that  horology  was  atan  early  date 
in  a comparatively  high  state  of  development, 
and  was  not  in  the  same  need  of  radical  changes 
as  were  most  of  the  other  arts  of  construction.  It 
may  further  be  added  that  the  results  attained,  as 
regards  timekeeping,  have  been  eminently  satis- 
factory, so  that  the  arguments  in  favour  of  a 
change  of  system  must  be  based  rather  on  facility 
and  economy  of  manufacture.  These  latter,  as 
will  be  seen  from  the  next  lecture,  are  now  forcing 
themselves  on  our  attention  in  a manner  that  they 
have  not  hitherto  done. 

In  the  preceding  historical  notice,  I have  had  to 
refer  to  many  subjects  doubtless  unfamiliar  to 
some  of  you,  but  it  did  not  seem  desirable  to  pro- 
long this  branch  of  the  subject  by  the  addition  of 
explanations,  that  can  be  better  given  in  the  course 
of  the  more  detailed  consideration  of  the  pocket 
watch,  upon  which  I now  propose  to  enter. 

A watch  consists  essentially  of  three  parts — (1) 
the  driving  mechanism ; (2)  the  controlling 

and  regulating  mechanism  ; (3)  the  indicating 
mechanism.  Fig.  10  (p.  674)  represents  the 
mechanism  of  a full  plate  watch,  or  of  a marine 
chronometer,  the  top  plate,  together  with  the 
escapement,  having  been  removed. 

The  barrel  contains  a coiled  spring  to  serve  as  a 
motive  power,  and  is  connected  by  a chain  with 
the  fusee,  which  serves  to  render  uniform  the 
force  transmitted  to  the  train.  From  the  figure 
it  will  be  seen  that,  as  the  watch  is  wound  up  by 
a key  on  the  fusee  axis,  the  chain  is  unwound 
from  the  barrel  and  wound  on  to  the  fusee,  which 
may  be  defined  as  a screw  of  rapidly  diminishing 
diameter.  When  the  spring  is  f uUy  wound  up,  and 
therefore  exerting  its  maximum  force,  it  acts  at  the 
extremity  of  the  shortest  power  arm,  or  radius,  of 
the  fusee,  and  this  arm  gradually  increases  as  the 
force  exerted  diminishes.  Within  the  fusee  is  the 
maintaining  power  for  keeping  the  watch  in  action 
during  the  time  of  winding.  The  centre  wheel, 
whose  pinion  is  driven  by  tbo  fnsoo.  oarries  the 
minute  hand,  and  engages  with  an  intermediate 
or  third  wheel.  This  drives  the  fourth  wheel,  on  the 
axis  of  which  is  the  seconds  hand,  and  the  escape- 
wheel  seen  in  the  middle  of  the  figure  is  driven  by 
the  seconds  wheel.  The  axis  of  the  centre  wheel 
below  the  plate  carries,  friction-tight,  a pinion^  of 
twelve  leaves,  which,  through  a wheel  and  pinion 
of  48  and  14  respectively,  drives  a wheel  of  42  teeth 
concentric  with  itself.  The  relative  rates  of  these 
are  as  1 is  to  12,  so  that  the  hour  hand  travels 
l-12th  as  fast  as  the  minute  hand. 

The  maintaining  power  seems  to  have  been  first 
introduced  by  Harrison,  in  1736.  Fig.  11  (p.  674), 
although  not  strictly  accurate,  will  serve  to  explain 
the  principle  on  which  it  acts.  The  mainspring  causes 
the  fusee  to  rotate  in  the  direction  of  the  hands  of 
the  watch,  or  towards  the  right.  It  will  be  evident, 
then,  that,  if  the  fusee  and  its  wheel  were  solid,  the 
pressure  of  the  hand  in  winding,  which  turns  ^ in 
the  opposite  direction,  would  neutralise  this  motive 
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force,  and  the  watch  would  stop.  Such  an  in- 
convenience is  prevented  by  the  maintaining 
power.  The  brass  ratchet  wheel  in  the  centre 
IS  rigidly  fixed  to  the  under  side  of  the  fusee  ; side 
by  side  with  it,  and  loose  on  the  same  axis,  rotates 
a steel  wheel  provided  with  very  fine  ratchet  teeth, 
cut  in  the  opposite  direction  to  those  of  the  brass 
ratchet  wheel,  and  carrying  two  clicks  held  by 
springs  against  this  latter  wheel.  A detent  fixed 
to  the  plate  engages  with  the  ratchet  teeth  of  the 
steel  wheel,  and  the  brass  fusee  wheel  below, 
which  is  not  represented  in  this  figure,  but  will 
be  noticed  in  Fig.  10,  communicates  motion  to 
the  train.  A recess  in  this  wheel  contains  a flat 
circular  spring,  indicated  by  the  shaded  portion  of 
Fig.  11,  one  end  of  which  is  attached  to  the 
steel  wheel,  and  the  other  to  the  brass  wheel. 


Now,  assume  the  mainspring  to  be  wound  up. 
The  fusee,  with  the  brass  central  ratchet  attached, 
tends  to  rotate  to  the  right,  and,  through  the 
clicks,  communicates  the  impulse  to  the  steel 
wheel ; this  impels  the  fusee  wheel,  at  the 
same  time  maintaining  the  circular  spring  com- 
pressed. While  the  watch  is  going,  then,  the  teeth 
of  the  steel  ratchet  pass  freely  under  the  detent. 


But  consider  what  occurs  when  the  fusee  is  rotated 
in  the  opposite  nirection,  during  the  act  of  winding. 
The  brass  ratchet  passes  under  the  clicks,  and  the 
steel  one  is  locked  by  the  detent.  The  circular 
spring,  therefore,  maintains  its  constrained  position, 
the  end  attached  to  the  steel  ratchet  being  held 
stationary  ; its  elastic  force  is  expended  in  con- 
tinuing the  impulse  on  the  fusee  wheel,  and  this 
action  will  be  maintained  for  a period  dependent 
on  the  extent  to  which  it  has  been  compressed.^ 
Reference  has  already  been  made  to  some  points 
in  which  the  ordinary  Swiss  watch  differs  from 
that  of  English  make.  I would  only  here  naention 
the  suppression  of  the  fusee,  whereby  the  maintain- 
ing power  is  rendered  unnecessary.  The  spring 
barrel  is  provided  with  teeth,  which  engage 
directly  with  the  pinion  on  the  axis  of  the  minute 
wheel,  and,  in  winding,  the  inner  end  of  the  main- 
spring is  coiled  on  to  an  arbor  in  the  centre  of  the 
barrel ; the  barrel,  therefore,  is  constrained  ^ to 
revolve  in  the  same  direction  as  by  the  spring 
during  its  uncoiling.  Hence  there  is,  as  it  were,; 
a continual  movement  of  advance  of  the  spring; 
whereas,  when  a fusee  is  used,  one  end  of  the 
spring  always  remains  stationary,  and  it  coils  and 
uncoils  about  the  same  mean  position. 

This  distinction  causes  the  first  to  be  designated 
a going  barrel,  and  it  is  gradually  coming  intc 
more  general  use,  in  watches  other  than  those  con- 
trolled by  the  cylinder  escapement.  The  arguments 
put  forward  for  and  against  each  form  of  barrel 
are  very  numerous,  and  T shall  presently  refei 
more  specially  to  the  question,  as  it  constitutes  a 
main  distinction  between  the  ordinary  Enghsh  and 
the  continental  or  American  watches ; it  is  often 
regarded  as  the  essential  point  on  which  English 
and  foreign  horolo gists  differ. 

The  bearings  of  the  question  as  to  whether  the 
suppression  of  the  fusee  is  desirable  or  not  will, 
however,  be  better  appreciated  when  the  escape- 
ments commonly  used  in  watches  have  been  ex- 
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plained,  as  the  degree  of  uniformity  required  in 
the  motive  power  will  necessarily  depend  on 
the  power  of  the  escapement  to  neutralise  its 
irregularities,  a power  which  varies  considerably. 

An  escapement,  it  will  be  understood,  is  an 
apphance  adapted  to  the  end  of  a train  of  wheels 
in  order  to  prevent  a too  rapid  motion,  and  at  the 
same  time  to  regidate  the  expenditure  of  the  motive 
force  in  such  a manner  that  it  is  allowed  to  exhaust 
itself  with  the  requisite  slowness  and  uniformity. 
The  variety  among  escapements  is  very  great; 
many  are  suitable  for  stationary  timekeepers, 
while  being  quite  unfitted  for  such  as  are  con- 
stantly moved  about;  some  are  adapted  to  the 
slow  movement  of  a pendulum,  but  cannot  be 
employed  without  modification  with  a balance. 
Those  ordinarily  met  with  in  watches,  and  which 
alone  I shall  briefly  consider,  are  five  in  number, 
the  verge,  cylinder,  duplex,  lever,  and  chronometer, 
or  detent  escapements.  Let  us  take  them  in  the  i 
order  here  given.  ! 

The  verge  escapement  was  the  first  employed  i 
in  timekeepers,  having  been  invented  sometime ' 
between  1000  and  1400  A.D.  It  has  been  assigned 
to  John  Megestein,  a clockmaker  of  Cologne,  in  i 
the  fourteenth  century,  and  was  the  only  escape-  j 
ment  known  up  to  the  middle  of  the  seventeenth 
century.  An  early  form  is  shown  in  Fig.  1,  onj 
page  666,  from  which  it  will  be  seen  that  a vertical ; 
rod,  suspended  at  its  upper  end  and  terminating  in  j 
a pivot,  carries  two  pallets  that  engage  with  a ! 
crown  wheel  having  ratchet  teeth,  and  to  the 
upper  end  of  the  rod  two  horizontal  arms  are 
fixed,  that  support  equal  weights.  The  pallets  are 
inclined  at  an  angle  of  about  100°  to  each  other, 
and  it  will  be  seen  that  if  a motion  of  rotation  is 
given  to  the  wheel,  its  teeth  will  alternately  i 
engage  with  the  pallets,  and  impart  an  oscillatory  ! 
motion  to  the  system.  By  moving  the  weights  I 
towards  or  from  the  centre,  the  period  of  this  ■ 
oscillation  can  be  varied,  and  the  rate  of  motion  of  j 
the  train  of  wheels  thus  regulated.  If  a balance 
with  fixed  weight  be  substituted  for  this  folliot,  i 
as  shown  in  Fig.  2,  on  page  667,  and  the  whole  ! 
be  supported  between  two  pivots,  it  will  be  seen  | 
that  such  an  escapement  is  portable,  and,  further, 
it  possesses  the  property  of  continuing  to  go,  even 
although  unprovided  with  a balance-spring,  as 
was  the  case  until  the  seventeenth  century. 
Thanks  to  the  kindness  of  Dr.  Longton,  of  South- 
port,  I have  here  such  a watch.  It  bears  the  name  j 


of  David  Lestourgeon,  of  Rouen,  and  possesses 
special  interest,  both  on  account  of  its  being  unpro- 
vided with  a balance-spring,  and  owing  to  the  fact 
that  a catgut  band  is  employed  in  place  of  the  well- 
known  chain  on  the  fusee.  Its  date  is  probably 
about  1640.  All  its  parts  appear  to  be  original, 
and  the  watch  is  still  in  going  order. 

The  principle  of  the  verge  escapement  is  met 
with  in  Sully’s  marine  clock,  already  described, 
and  elsewhere,  and  the  celebrated  French  horo- 
logist,  Berthoud,  had  an  extraordinary  fond- 
ness for  it.  There  is  no  question  that  very 
good  results  have,  at  times,  been  secured  with 
j the  verge,  but  to  obtain  them  requires  all 
I the  ability  of  the  most  skilful  workman,  and 
[ his  time  is  far  better  employed  on  the  superior 
class  of  escapements.  A main  objection  to  it 
I consists  in  the  fact  that,  the  motive  force  being 
I always  applied  to  the  balance,  any  slight  variation. 
I in  this  force  causes  a change  in  the  rate  ; hence  a 
! very  carefully  adjusted  fusee  is  essential,  and  the 
adjustment  must  be  corrected  whenever  a new 
spring  is  fitted.  The  working  parts  are  subject 
to  rapid  wear,  and  the  use  of  an  escape-wheel, 
in  a plane  perpendicular  to  the  plates,  renders  a 
thick  case  necessary. 

It  is  worthy  of  remark,  that  the  objections  to  a 
verge  escapement  in  a watch,  do  not  apply  with 
nearly  the  same  force  in  a clock ; and  the  common 
“Comte,”  Dutch,  and  other  clocks  are  known  to 
be  fair  timekeepers.  This  difference  arises  from 
the  fact  that  the  arc  of  vibration  is  so  small;  and  M. 
Wagner  has  proved  experimentally  that  the  verge 
is  all  the  more  capable  of  giving  accurate  results, 
as  the  oscillations  are  made  shorter.* 

To  turn  to  the  brief  consideration  of  the  cylinder, 
Geneva,  or  horizontal  escapement.  As  already 
stated,  it  was  invented  by  Graham,  in  1700,  and, 
for  a reason  that  will  soon  appear,  it  is  classed  by 
Saunier  as  a “ frictional  rest  ” escapement.  Fig. 
12  represents  an  inverted  plan  of  the  escape- wheel 
teeth  and  cylinder,  and  Fig.  13  (p.  676)  is  an  ele- 
vation of  the  entire  escapement  also  inverted.  The 
upper  portion  of  the  cylinder  carries  a brass  collet, 
to  which  the  balance  is  rivetted,  and  the  cylinder 
itself  is  a steel  tube,  half  of  which  is  cut  away 
throughout  a portion  of  its  length,  and  three- 
quarters  through  rather  less  than  half  of  this 
portion.  The  wheel  is  provided  with  teeth  pro- 
jecting downwards  from  the  plane  of  the  paper  in 
Fig.  12,  audtermma.ting  in  triangular  formed  heads. 


Two  successive  positions  of  the  cylinder  in  relation 
to  a tooth  are  indicated  in  Fig.  12,  the  wheel  being 
^pelled  in  the  direction  from  right  to  left.  A 
tooth,  B,  coming  in  contact  with  the  edge  (e)  of  the 


cylinder.  A,  causes  it  to  rotate  in  the  direction 
opposite  to  the  hands  of  a watch  until  the  heel  of 


* Saunier,  “ Treatise  on  Modem  Horology,”  p.  67. 
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B escapes  from  tlie  edge,  and  its  point  falls  agains^ 
the  inside  of  the  cylinder  at  c.  The  cylinder  and 
balance  continue  to  rotate  through  the  impulse 
that  has  been  communicated  to  them,  until  they  are 


brought  back  by  the  action  of  the  balance-spring. 
Rotating  now  in  an  opposite  direction,  the  tooth  is 
released  from  the  inner  surface  of  the  cylinder  and 
gives  a fresh  impulse  against  the  edge,  H,  as  soon 
as  it  reaches  the  point,  F,  and  when  the  tooth,  A,  is 
released,  the  next  tooth  falls  against  the  outside 
of  the  cylinder;  the  balance- spring  now  brings  the 
whole  back  again,  and  a similar  series  of  actions 
recurs.  The  reason  for  the  distinctive  term, 

“ frictional  rest,”  will  now  be  evident.  It  refers 
to  the  fact  that,  during  the  entire  period  the  escape- 
wheel  is  at  rest,  there  is  friction  occurring  between 
the  point  of  a tooth  and  the  inside  or  outside  sur- 
face of  the  cylinder,  and  this  friction,  slight  though 
it  apparently  is,  is  a most  important  feature  of 
the  horizontal  escapement ; for  if,  from  any  cause, 
the  motive  power  increases,  the  pressure  of  the 
point  of  a tooth  on  the  cylinder  increases  pro- 
portionately. The  friction  therefore  increases,  and 
the  watch  goes  slower.  There  is  thus  a kind  of 
natural  adjustment  that  more  or  less  exactly  makes 
up  for  variations  in  the  motive  force — indeed,  it 
was  observed  by  Jodin  more  than  a century  ago, 
that  if  the  balance  is  too  large,  the  watch  goes 
slower  with  an  increase  of  the  motive  force,  and, 
conversely,  when  it  is  too  small,  it  goes  faster.  It 
will  thus  be  seen  that  this  escapement  possesses 
one  important  advantage  over  the  verge  : it  does 
not  necessarily  involve  a uniformity  in  the  motive 
force. 

With  a view  to  dinunish  the  friction  and  wear 
of  the  cylinder,  it  has  been  made  entirely  of  ruby, 
but  such  a construction  is  difficult  and  costly,  and 
the  rate  obtained  is  not  superior  to  that  with  a 
well-made  steel  cylinder.  I shall  not,  therefore, 
sto])  to  further  describe  it  in  this  hasty  sketch  of 
the  escapements  in  ordinary  use. 

The  first  idea  of  the  duplex  is  attributed  to  Dr. 
Ilcoke,  who  employed  a two-balance  escapement 
in  the  watch  he  designed,  in  1660,  for  Charles  II., 
a watch  that  possesses  considerable  interest  as 
being  the  first  to  which  a balance-spring  was 
applied.  It  was,  however,  materially  modified  by 
Diitertre,  P.  Le  Roy,  and  Tyrer,  the  latter  of  whom 
gave  it  the  form  shown  in  Fig.  14.  The  escape- 
wheel  is  provided  with  two  sets  of  teeth ; a long 
pointed  series,  whose  office  it  is  to  arrest  the 


movement  of  the  train  immediately  after  an  un- 
locking has  been  effected  by  the  balance,  and  a 
series  of  triangular  teeth  projecting  upv^ards  from 
the  flat  of  the  wheel,  by  which  the  impulse  is 

A Tfw  Dupleay  Scapo  WheA/. 

B StXjeL  fedlec  \vixhy  Ruby  tns€rt£dy  az  C. 

J)  The/  RuJby  Roller 
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communicated  to  the  balance.  In  the  earher 
forms  of  this  escapement,  there  were  two  wheels 
on  one  and  the  same  axis,  but  its  principle  was  of 
course  the  same. 

The  axis  which  carries  the  balance  and  baiance- 
spring  is  at  D.  It  also  carries  a small  cylmdricaJ 
tube  of  ruby,  in  which  a notch  is  cut  as 
Above  the  roUer  is  a steel  arm,  b,  provided  witt 
a ruby  pallet,  c.  The  axes  of  the  balance  anc 
escape-wheel.  A,  are  so  pitched  that  the  points  ol 
the  resting  teeth,  although  being  held  against  th( 
surface  of  the  ruby  roller,  do  not  reach  the  botton 
of  the  notch  in  it  (in  the  figure  they  are,  by  ai 
engraver’s  mistake,  set  too  far  apart).  The  hg^u 
represents  an  impulse  to  the  pallet  C,  which 
together  with  the  balance,  will  continue  to  rota  < 
in  a direction  opposite  to  that  of  the  hands  oi  i 
watch,  ^.e., from  right  to  left;  during  thisrevolu 
tion  the  resting  tooth  wiU  remain  against  the  roUer 
On  the  balance  being  brought  back  by  its  spring,  tJi' 
escape-wheel  will  remain  stationary,  except _wei 
the  resting  tooth  drops  into  the  roller  notch.  VV  nei 
the  spring  brings  it  back  a second  time,  all  the  pa 
assume  the  positions  shown  in  the  figure,  and  a tresJ 
impulse  is  applied.  From  the  above  explanation,  i 
will  be  seen  that  the  duplex  resembles  the  cylmae 
escapement  in  having  a frictional  rest;  but,  as  i 
friction  occurs  at  a greater  distance 
escape-wheel  axis,  and  a less  distance  from  that  c 
the  balance,  its  effect  in  reducing  the  freedom  c 
motion  of  this  latter  is  proportionately  less, 
this  friction  must  have  a certain  mfluence  i 
enabling  the  escapement  to  neutralise  variations  i 
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the  motive  force,  as  in  the  one  last  considered ; 
and  the  two  further  resemble  one  another  in  pos- 
sessing a kind  of  natural  compensation  for  varia- 
tions of  temperature.  In  both,  the  points  of  the 
teeth  require  to  be  provided  with  oil.  Now,  it  is 
well  known  that  in  the  cold  the  elastic  force  of  a 
balance-spring  increases,  and  it  has  a tendency  to 
accelerate  the  rate.  But  cold  will  also  increase  the 
consistency  of  this  oil,  and,  therefore,  the  friction 
— or,  rather,  the  adhesion  ; thus,  to  some  extent, 
counteracting  the  accelerating  effect  of  the  spring. 
Although  it  would  be  too  much  to  pretend  that 
these  two  influences  always  neutralise  one  another, 
the  effect  is  sufficient  to  render  a compensation 
balance  far  less  essential  than  it  is  in  detached 


escapements,  such  as  the  lever  and  detent ; 
indeed,  it  would  be  inapplicable,  on  account  of  the 
variability  of  this  adhesion  with  time. 

The  duplex  is  unquestionably  a beautiful  device, 
and  capable  of  securing  very  uniform  timekeeping, 
but  accurate  workmanship  is  in  the  highest  degree 
essential.  For  this  reason,  and  owing  to  the  fact 
that  it  is  liable  to  be  disturbed  in  its  action  when 
carried,  the  duplex  is  considered  less  satisfactory 
than  the  lever,  which,  for  the  same  degree  of  ability 
on  the  part  of  the  workman,  secures  a better  rate. 

There  are  many  varieties  of  the  lever  escapement, 
but  that  most  frequently  made  in  England,  and 
known  as  the  English  lever,  is  shown  in  the  diagram 
(Fig.  15).  This  escapement  is  by  far  the  best  that 


has  yet  been  devised  for  portable  timekeepers,  and 
is  rapidly  displacing  all  others,  even  the  cylinder  ; 

I have  already  referred  to  some  of  its  earlier  forms. 

The  arrangement  adopted  by  Mudge,  in  place  of 
the  rack  and  pinion  of  Hautefeuille  (Fig.  8,  p.  670), 
is  somewhat  difficult  of  construction,  and  has  since 
been  simplified,  but  the  principle  remains  precisely 
the  same.  Indeed,  it  is  worthy  of  note  that  in  the 
most  approved  form  of  the  lever  escapement,  known 
as  the  double  roller,  we  have  a remarkably  exact 
copy  of  Mudge’s  original  design. 

In  the  ordinary  English  lever  the  balance  is 
carried  on  the  axis.  A,  on  which  is  also  a steel  discs 
or  roller,  carrying  a semi-circular  ruby  pin,  e,  and 
cut  away  in  crescent  form,  as  indicated.  The  im- 
pulse is  communicated  by  the  escape- wheel  teeth  to 
the  two  faces,  c and  c',  of  the  “ pallets,”  which  are 
pinned  to  a light  steel  lever,  eg.  At  the  extremity 
(c)  of  this  lever  is  a notch,  into  which  the  ruby-pin 
enters  during  its  rotation,  and  a brass  pin,  indicated 
by  a black  dot,  and  termed  the  “guard-pin,”  whose 
office  will  be  presently  evident.  Consider  the  several 
parts  in  the  positions  shown  in  the  diagram,  and  the 
balances  rotating  to  the  hands  of  a watch.  The 
ruby-pin,  e,  having  just  entered  the  notch,  lifts 
that  end  of  the  lever,  and  releases  the  tooth  from  I 
the  locking  face,  a,  of  the  pallet,  a c.  In  traversing  1 


this  pallet,  the  tooth  will  communicite  its  impulse 
to  the  lever,  and  the  ruby-pin  will  be  impelled 
forward  by  the  lever  side  of  the  notch,  until,  when 
the  lever  rests  against  the  opposite  pin,  it  escapes 
from  the  notch,  and  during  the  remainder  of  the 
vibration  the  balance  is  entirely  detached.  The 
tooth  falling  against  the  locking  face,  a'  will  main- 
tain the  lever  stationary,  but,  in  order  to  avoid 
any  accidental  displacement,  the  guard-pin  near 
the  notch,  already  referred  to,  is  added.  This  is 
almost  in  contact  with  the  roller  on  the  axis.  A, 
so  that  the  lever  cannot  leave  h or  li ' except  when 
the  guard-pin  is  opposite  the  crescent  in  this  disc, 
in  other  words,  when  the  ruby-pin  is  receiving  its 
impulse  from  the  notch  in  the  fork.  The  elasticity 
of  the  balance- spring  causing  the  return  of  the 
balance  with  the  attached  roller,  the  ruby-pin  will 
again  enter  the  notch,  travelling  in  an  opposite 
direction,  and  will  receive  a further  impulse  from 
the  tooth  acting  on  the  pallet,  a'. 

It  is  very  usual,  both  here  and  abroad,  to 
distribute  the  incline  between  the  teeth  and 
pallets,  and  some  makers  have  transferred  the 
inclines  entirely  to  the  teeth,  giving  the  pallets 
the  form  of  English  escape-wheel  teeth.  The 
1 principle  of  the  escapement,  of  course,  remains 
I the  same,  whatever  form  is  adopted,  and  good 
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results  have  been  obtained  from  all.  It  cannot 
be  denied,  however,  that  the  pointed  teeth 
are  less  made  than  formerly ; they  _ possess 
advantages  in  that  they  allow  more  oil  to  be 
retained  on  the  surface  of  the  pallet,  and  are 
more  easily  made.  On  the  other  hand,  with  club 
teeth  the  friction  is  distributed  between  two  points 
instead  of  one,  the  oil  is  retained  on  the  acting 
surfaces  better,  and  the  drop,  or  distance  travelled 
by  the  wheel  between  leaving  one  pallet  and 
reaching  the  other,  can  be  reduced  indefinitely. 

The  club-tooth  has  been  generally  adopted  in 
factories  for  ordinary  watches,  and  it  is  un- 
questionably less  liable  to  damage  by  rough 
iisuage,  but  its  adjustment  is  said  to  be  more 
•difficult,  and  for  equal  accuracy  in  timekeeping 
at  moderate  cost,  it  seems  doubtful  whether  the 
ratchet-tooth  is  not  to  be  preferred  ; it  will  cer- 
tainly be  less  influenced  by  variations  in  the  thick- 
ness of  oil.  But  both  forms  possess  special  advan- 
tages, and  the  selection  must  be  left  to  experience. 
Just  as  there  are  varieties  in  the  wheel  and 
pallet  action,  there  are  varieties  in  that  of  the 
fork  and  roller ; but,  having  described  that  most 
commonly  met  with,  I must  not  spend  more  time 
in  their  consideration,  as  they  possess  no  special 
features  of  interest. 

It  remains  for  us  to  briefly  consider  the  chrono- 
meter or  detent  escapement,  as  it  is  occasionally  em- 
ployed in  pocket)  watches.  Although  it  is  without 
question  by  far  the  best  for  the  marine  chronometer, 
many  competent  horologists  maintain  that  a mis- 
take is  made  when  this  escapement  is  used  for 
watches,  as  its  action  is  liable  to  be  disturbed  by 
shoeks ; so  that,  while  more  expensive  than  the  lever, 
it  is,  for  a watch,  not  superior  to  it  as  a timekeeper. 
The  detent  escapement  was  devised  by  P.  Le  Eoy, 
und  applied  by  him  to  a marine  chronometer  in 
1766.  Its  form  was,  however,  modified  by  Ber- 
thoud,  Arnold,  Earnshaw,  and  Breguet,  so  that 
its  present  form  cannot  be  claimed  by  any  single 
inventor.  The  design  usually  met  with  is  shown 
in  the  diagram.  At  F is  the  axis  of  the  balance, 
which  is,  as  in  the  previous  cases,  omitted  in  order 
to  avoid  confusion.  On  this  are  carried  two  steel 
discs,  F and  E,  in  which  ruby  pallets  are  fixed.  A 
is  the  escape- wheel,  one  tooth  of  which  is  repre- 
sented locked  against  a ruby,  &,  carried  on  a spring 
arm,  B b,  to  which  a very  light  gold  spring,  D p,  is 
fixed.  Consider  the  balance  to  rotate  in  the  direc- 
tion of  the  arrow,  the  pallet  in  f will  merely  raise 
thu  wpriiig,  L>  JL>,  out  of  contact  with  the  extremity 
of  B 6,  and  the  balance  will  continue  its  movement 
until  arrested  by  the  action  of  the  balance-spring. 
In  the  return  vibration,  the  pallet,  instead  of 
merely  raising  D d,  will  force  the  entire  piece, 
15  hi),  towards  the  right,  releasing  a tooth  of  the 
escape-wheel.  A tooth  will  immediately  fall 
against  e,  and  communicate  the  impulse  to  the 
balance,  and  the  spring  will  fall  back  into  its  place 
by  its  own  elasticity,  arresting  the  movement  of  A. 
The  balance,  then,  receives  one  impulse  for  each 
double  vibration,  and  in  this  respect  the  escapement 
resembles  the  duplex.* 

s Having  now  briefly  described  the  more  important 


*■1110  mode  of  action  of  the  detent  escapement  was  further  illus- 
trated l>y  moans  of  a beautifully-executed  working  model,  for 
which  the  lecturer  was  indebted  to  Mr.  S.  Jackson ; and  that  of 
the  lever  escapement  by  a similar  model,  kindly  lent  by  Mr. 
Tripplin. 


escapements  met  with  in  portable  timekeepers,  it 
will  be  well  to  say  a few  words  in  regard  to  their 
relative  merits.  The  first  three  described,  the 
verge,  cylinder,  and  duplex,  are  always  under  the 
influence  of  the  motive  force,  whereas,  in  the  lever 


Fio.  16. 


and  detent  escapements,  the  balance  is  only  engaged 
during  brief  intervals  to  unlock  the  escape-wheel 
and  receive  the  impulse. 

Now,  in  every  well  made  balance-spring,  pro- 
viding it  be  of  sufficient  length,  there  is  a length 
that  possesses  the  property  of  isochronism,  in 
virtue  of  which  all  the  vibrations  of  an  attached 
balance,  of  whatever  extent,  within  moderate 
hmits,  are  performed  in  equal  intervals  of  time ; 
and  an  isochronal  vibration  is  characterised  by 
the  fact  that  the  force  exerted  by  the  spring 
is  always  proportional  to  the  angle  through  which 
the  balance  is  turned  from  its  position  of  rest.  But 
in  every  form  of  escapement  there  is  a period 
during  which  the  balance  receives  its  impulse, 
when  the  character  of  the  movement  is  so  changed 
as  to  be  destructive  of  theoretical  isochronism.  As, 
however,  this  is  a regular  influence  occurring  at 
each  vibration,  it  is  quite  possible  to  take  it  into 
account,  so  long  as  it  does  not  vary  beyond  mode- 
rate limits,  and  thus  to  secure  practical  isochronism. 
But  if  the  impulse  varies  beyond  these  limits,  the 
vibrations  are  no  longer  performed  in  equal  times, 
and  hence  we  see  why  it  is  that  in  the  lever  and 
detent  escapements  a very  near  approach  to  uni- 
formity in  the  motive  force  is  essential ; as  th« 
variations  in  this  force  gradually  increase,  tht 
difficulty  in  adjusting  the  isochronism  will  pro- 
portionately increase  until  a point  is  reachec 
beyond  which  it  becomes  impossible.  The  irregu- 
larity in  the  restraint  put  upon  the  balance  in  £ 
cylinder  escapement  renders  an  isochronal  spring 
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a useless  expense,  and  the  same  may  be  said  in  a 
less  degree  of  the  duplex. 

These  considerations  lead  me  to  refer  more 
particularly  to  that  much  vexed  question  as  to 
whether  it  is  advisable  to  retain  the  fusee  in  the 
English  watch,  seeing  that  it  has  been  abandoned 
in  every  other  watch-producing  country.  I 
venture  to  think  that,  in  writing  on  this  subject, 
many  watchmakers  have  missed  the  real  point  at 
issue,  and  that  the  advocates  of  both  views  have 
right  on  their  side.  In  the  first  place,  it  is  no 
sufficient  test  of  high-class  timekeeping  to  observe 
the  rate  only  at  intervals  of  say,  24  hours, 
when  an  equal  period  elapses  between  successive 
windings  up.  Absolute  coincidence  with  the 
regulator  under  such  conditions  only  shows  that 
any  gain  during  the  first  12  hours,  when  the 
higher  turns  of  the  mainspring  were  in  action,  was 
neutralised  by  a loss  during  the  last  12  hours.  Let 
us,  therefore,  consider  a going  barrel  and  fusee 
watch  that,  while  being  wound  up  every  24  hours, 
show  an  equally  good  rate  when  examined  at 
intervals  of  12  hours,  all  question  of  compensa- 
tion for  temperature  being  of  course  eliminated  by 
maintaining  them  at  the  same  degree  of  heat,  the 
positions  also  being  the  same.  The  motive  force 
with  the  going  barrel  is  certainly  less  constant  than 
with  the  fusee  [a  fact  which  was  practically 
demonstrated  by  means  of  a lever,  with  a sliding 


weight,  fixed  to  the  winding  square  of  a fusee 
watch  and  of  a going  barrel  watch  successively, 
the  escapement  being  in  each  case  removed.  It 
\yas  shown  that  each  turn  of  the  fusee  was  able  to 
lift  the  lever  without  altering  the  position  of  the 
weight;  but,  with  the  going  barrel,  this  weight 
had  to  be  gradually  moved  towards  the  centre,  to 
correspond  with  the  decreasing  motive  force].  As 
we  have  seen  that  the  adjustment  of  the  isochronism 
becomes  more  difficult  as  the  variations  in  the  im- 
pulse become  greater,  the  conclusion  to  which  we 
are  forced  is  that  more  skill  has  been  required  to 
adjust  the  going  barrel  watch.  It  is  obvious  that 
the  amount  of  variation  in  the  arc  of  vibration 
depends  on  several  conditions  that  may  be  more  or 
less  favourable.  M.  Philippe  found,*  as  the  result 
of  a great  number  of  experiments  on  going  barrel 
watches,  that  this  variation  varied  from  112°  to  65® 
in  24  hours  according  to  the  form  of  spring  and 
the  mode  in  which  it  was  fixed  in  the  barrel,  but 
he  does  not  state  the  extent  of  the  initial  arc. 
The  curve  in  Fig.  17  exhibits  the  results  of  experi- 
ments made  by  M.  H.  Robertf  on  the  same  subject. 
He  found  that,  by  increasing  the  motive  force  in  one 
of  his  going  barrel  chronometers  from  300  grammes 
to  2,500  grammes,  the  arc  of  vibration  increased 
gradually  but  not  uniformly  from  135°  to  490°. 
Mousquet,];  in  discussing  these  results,  directs 
attention  to  the  remarkable  fact  that,  if  we  take 


Fio.  17. 


as  a measure  of  the  efficacy  of  the  impelling  force 
the  square  of  the  arc  of  vibration  divided  by  the 
force  itself,  we  shall  find  a maximum  at  the  point 
corresponding  to  370°  arc  of  vibration,  and  a 
motive  force  of  1,300  grammes.  Of  course,  this  num- 
ber is  influenced  by  a great  variety  of  circumstances 
connected  with  the  construction  and  design  of  the 
chronometer,  so  that  it  cannot  hold  good  in  all 
cases ; but  the  subject  is  well  worth  investigating 
by  means  of  a number  of  chronometers  of  different 
^kers,  as  there  seems  good  reason  to  suppose 
that  it  would  afford  a datum  for  determining  by 
experiment  the  most  advantageous  motive  power 
m any  given  case. 

Side  by  side  with  this  curve  of  M.  Robert’s,  I 
have  placed  two  curves.  Fig.  18,  representing  the 
^adual  change  in  the  strength  of  mainsprings  on 
the  same  well-known  principle  of  the  indicator 
ffa^am.  They  are  selected  from  a number  given 
^y  M.  Saunier,*  and  the  upper  curve,  B b,  refers 
^ a spring  for  a watch  going  15  days,  while  the 
ower  one,  a a,  belongs  to  that  of  an  ordinary 
ever  watch  of  the  same  general  dimensions,  and, 
ipparently,  with  a going  barrel.  A few  words 
suffice  to  explain  the  mode  in  which  they  are 


drawn.  Heights  measured  on  the  equi-distant 
vertical  lines  represent  the  force  of  the  spring,  and 
each  of  the  equal  horizontal  spaces  corresponds  to 
one  complete  turn  of  the  barrel.  Thus,  the  diagram 


Fig.  18. 

shows  that  spring,  b b,  makes  about  7 turns,  and 
A A makes  only  Assuming  5 turns  of  B b to  be 
used  in  the  course  of  the  15  days,  we  see  that  the 
impelling  force  will  vary  from  about  2*6  lbs.  to 
l‘31bs.,  so  that  if  its  initial  arc  of  vibration  was 
370°,  its  final  arc,  judging  from  Robert’s  curve, 


• “ Treatise  on  Modem  Horology,”  p.  670. 


• “Journal  Suisse  d’llorlogerie,”  II.  (1878),  p.20l. 
+ “ Revue  Chronomdtrique,”  I.-  (1856),p.  102. 
t “ Revaie  Chronomdtrique,”  II.  (1858),  p.  216. 
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will  only  be  about  275®.  Tbe  one-day  spring 
is  characterised  by  the  same  degree  of  varia- 
tion. Assuming  four  turns  to  be  brought  into 
action,  the  initial  impelling  force  is  0*7  lb.,  and 
that  at  the  end  0*35  lb.,  so  that,  with  the  same  arc 
when  fully  wound  up,  it  will  fall  to  about  275®. 
This  spring,  A A,  is  evidently  a good  specimen  for 
a going  barrel  watch,  as  may  be  judged  from  the 
flatness  of  its  curve,  and  yet  its  isochronal  adjust- 
ment will  require  to  be  correct,  through  a range 
of  at  least  100®. 

I have  taken  the  maximum  arc  of  370®  as  being 
that  to  which  the  investigations  of  M.  Mousquet 
point  as  the  best.  It  is,  however,  important  to 
remember  that  they  can  only  be  regarded  as 
applying  to  the  particular  watch  or  chronometer 
of  M.  Robert’s  that  he  is  discussing,  and  in  any 
other  watch  a different  angle  would  probably  be 
found  to  correspond  to  this  maximum  effect, 
dependent  on  various  conditions  as  to  the  escape- 
ment, &c. 

I must  not  omit  to  mention  a further  important 
advantage,  secured  by  rendering  the  motive  force 
uniform  by  the  aid  of  a fusee.  Probably  the 
most  neglected  adjustment  in  a watch  is  that 
which  is  necessary  in  order  to  ensure  an  equal 
rate  in  varying  positions.  When  lying  flat  the 
friction  is,  as  a rule,  less  than  in  a vertical  position. 
The  rate  is  therefore  seriously  modified  by  the 
change,  and,  on  altering  the  position  of  the 
watch  in  a vertical  plane,  the  rate  is  subject  to 
still  further  modification,  mainly  owing  to  the 
influence  of  gravity.  It  would  be  of  no  general 
interest  to  attempt  a discussion  of  this  question, 
but  I will  only  add,  that,  if  the  motive  force  is  not 
approximately  uniform,  the  requisite  adjustment 
becomes  almost  impossible. 

The  additional  cost  of  a fusee  is  so  slight  as  not 
to  be  worth  considering,  and  it  seems  fair  to  con- 
clude that,  if  in  such  high-class  watches  the  fusee 
and  chain  are  abandoned,  additional  care  and  skill 
must  be  devoted  to  the  isochronal  and  other  ad- 
justments, and  there  will  be  an  increased  risk  of 
derangement  in  the  cleaning,  &c.,  by  any  but  the 
most  skilled  hands.  The  number  of  springers 
competent  to  undertake  the  best  work  is  already 
so  limited,  that  it  seems  most  unwise  to  risk 
further  reducing  their  number  by  increasing  its 
difficulty. 

It  will  be  understood  that  I have  hitherto  spoken 
only  of  the  very  highest  branch  of  the  watch- 
maker’s art.  Whether  the  fusee  should  be  retained 
in  ordinary  watches— watches,  that  is,  which  have 
to  compete  with  foreign  produce — involves  other 
considerations,  which  I hope  subsequently  to 
refer  to.  But  it  will  be  a matter  of  regret  if, 
in  the  highest  branches  of  the  watch  trade,  the 
fusee  is  abandoned  in  favour  of  the  going  barrel, 
as  we  have  it  in  the  present  day.  I have  not  seen 
that  any  advocates  of  the  fusee  in  the  recent  dis- 
cussions have  drawn  attention  to  the  fact  that 
Henri  Robert,  a strong  advocate  of  the  going 
barrel  even  for  chronometers,  urged  that  the  fusee 
should  be  retained  in  high-class  watches,*  because 
the  space  available  for  the  barrel  is  limited,  and 
it  is  therefore  impossible  to  employ  a mainspring 
with  10  or  12  turns,  as  in  his  marine  chronometers. 

There  have  been  few  such  earnest  advocates 


of  the  going  barrel  as  M.  Robert,  and  his 
testimony  in  favour  of  the  English  practice  is 
therefore  of  special  value.  And  he  is  far  from 
being  alone  in  this  matter.  It  has  become  the 
fashion  at  the  present  day  to  upbraid  English 
makers  for  retaining  the  fusee ; but  if  anyone  will 
study  the  horological  literature  of  the  Continent, 
he  will  be  surprised  to  find  how  many  of  the  best 
known  authorities  are  favourable  to  its  retention 
in  the  case  of  high-class  watches.  Besides  afford- 
ing a ready  means  of  equalising  the  motive  force, 
the  fusee  possesses  yet  another  very  important 
recommendation.  If  an  ordinary  mainspring  be 
fully  coiled  up  in  a barrel  so  as  to  “choke”  on 
the  arbor,  forming,  as  it  were,  a solid  block,  and 
then  allowed  gradually  to  uncoil,  the  inner  coils 
will  remain  in  close  contact,  and  the  outer  ones 
will  be  the  first  to  release  themselves.  Thus  the 
motive  force  due  to  such  a spring  will,  throughout 
the  greater  part  of  its  uncoiling,  be  modified  by 
the  adhesion  between  these  coils,  diminishing  as 
the  oil  becomes  thicker.  The  variability  in  the 
motive  force  is,  then,  itself  a variable  quantity. 
Now,  if  instead  of  being  of  uniform  thick- 
ness throughout,  the  spring  be  suitably  tapered, 
so  that  the  thickness  increases  gradually  from 
within  outwards,  it  is  evident  that  the  coils 
may  all  be  caused  to  separate  from  the  first, 
for  the  tendency  of  the  outer  coil  to  expand 
is  greater  relatively  to  the  mean  strength  of  the 
spring,  than  it  is  in  the  case  of  uniform  thickness. 
As  all  the  coils  are,  therefore,  apart  throughout 
the  period  of  winding,  the  irregularity  due  to 
variable  friction,  &c.,  is,  in  great  part,  avoided. 
But  such  a spring  could  not  be  used  in  the  going 
barrel,  since  there  is  even  greater  variation  in  the 
force  exerted  as  it  runs  down  than  in  the  ordinary 
— a fact  which  was  prominently  brought  out  in 
the  experiments  of  M.  Philippe,  above  referred 
to.  The  correcting  action  of  the  fusee  is,  there- 
fore, the  more  requisite. 

The  difference  in  the  mode  of  unwinding  of  the 
two  forms  of  spring,  is  exemplified  by  the  three 
Figs.  19, 20,  and  21  (p.  681).  Thefirstof  these  shows 
a mainspring  fully  wound  up,  so  that  all  the  coils 
are  in  close  contact.  A spring  of  uniform  thickness 
begins  to  open  out  in  the  manner  indicated  in 
Fig.  20,  and  must  evidently  occasion  a con- 
siderable variability  in  the  motive  force  owing  to 
adhesion.  The  tapered  mainspring,  as  used  in  the 
best  English  watches,  will  open  out  somewhat  in 
the  manner  indicated  in  Fig.  21,  so  that  the  in- 
fluence of  adhesion  is  in  great  part  avoided. 

The  fact  that  the  fusee  is  of  such  value  should 
serve  as  a stimulus  to  the  invention  of  improve- 
ments in  the  going  barrel,  for  there  certaiffiy  are 
real  objections  to  the  ordinary  form  of  tbe 
English  watch,  and  a reliable  going  barrel,  that 
secures  an  equally  uniform  transmission  of  force, 
is  much  to  be  desired,  as  it  would  form  a starting 
point  for  the  designing  of  a new  caUiper.  Many 
changes  have  been  suggested  with  which,  how- 
ever, I will  not  now  detain  you,  and  more  altera- 
tions have  been  proposed  in  the  escapement  on 
account  of  the  variability  in  the  motive  force  than 
from  any  other  cause ; but  none  of  these  have 
been  permanently  and  completely  successful,  as 
compared  with  a well-constructed  fusee  and  chain. 
Many  of  the  objections  so  persistently  urged 
against  this  construction,  though  well  deserved  in 
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the  case  of  cheap  watches,  arc  utterly  unreal  as 
regards  the  well  made  and  highly  adjusted  English 
watch.  Thus,  it  is  frequently  asserted,  that  they 
are  difficult,  if  not  impossible  of  repair  by  country 
watchmakers ; but,  1 would  ask,  is  a workman 
who  cannot  repair  a fusee  the  proper  person  to 
be  entrusted  with  a highly  adjusted  watch  at  all  ? 

Having  now  considered  the  precautions  that  are 
taken  with  a view  to  avoid  or  neutralise  variations 
in  the  motive  force  in  a watch,  it  remains  for  me 
to  say  a few  words  in  regard  to  the  other  principal 
source  of  irregularit}’’ — variations  of  temperature. 
Those  who  desire  a fuller  discussion  of  the  question 
may  refer  to  a paper  which  I read  before  the  Society 
of  Arts,  in  March,  1879,  on  “ Compensation.”* 

When  the  temperature  of  a balance-spring  is 
reduced,  its  elastic  force  becomes  greater,  the 
vibrations  are  therefore  performed  quicker  and  the 
watch  gains ; the  converse  is  the  case  when  heat 
is  applied.  Now  the  period  of  vibration  of  a 
balance  depends  on  the  distance  between  the  axis  | 
of  rotation  and  the  rim,  varying  directly  with  this 
distance,  so  that  if  the  radius  can  be  reduced  in  a 
manner  exactly  corresponding  with  the  reduction 
in  the  elastic  force,  the  rate  will,  theoretically, 
remain  the  same  at  all  temperatures.  Such  an 
absolute  adjustment  has  not  yet  been  secured,  but 
a very  close  approximation  has  been  reached,  and 
the  balance  shown  in  Fig.  9,  p.  671,  is  sufficient  for 
all  pocket  watches  and  is  universally  used.  It  will 
be  seen  that  the  rim,  instead  of  being  a continuous 
circle  of  brass,  steel,  or  gold,  is  formed  of  two 
metals,  brass  and  steel,  with  the  former  on  the 
outside,  and  it  is  cut  through  in  two  places. 
Small  gold  screws  are  inserted  at  intervals  round 
the  rim,  and  the  principle  of  its  action  is  as 
follows: — The  expansion  of  brass  for  a given 
rise  of  temperature  is  greater  than  that  of  steel ; 
the  composite  arm,  then,  will  become  more  curved 
when  heat  is  applied,  and  the  free  extremity  will 
move  inwards  towards  the  axis  of  the  balance, 
carrying  with  it  of  course  the  gold  screws.  Thus 
the  action  is  equivalent  to  a reduction  in  the 
diameter  of  the  balance  since  the  greater  portion 
of  its  weight  is  brought  in  towards  the  centre, 
and  the  adjustment  of  the  compensation  consists 
so  placing  the  screws  that  this  effect 
shall  be  proportional  to  the  change  in  the  elastic 
force  of  the  spring.  Many  other  forms  of  balance 
have  been  suggested  for  use  in  chronometers,  but 
the  one  described  is  almost  exclusively  used  in 
watches,  and  secures  a very  high  degree  of  regu- 
larity,  if  properly  adjusted.  But  by  no  means  all 
01  the  watches  provided  with  these  balances  are  so 
adjusted,  and  in  very  many  cases  a good  plain 
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balance  is  to  be  luefeired,  especially  in  a 
moderate  i»riced  watch.  At  the  same  time  it  is 
probable  that  a well-j>roi>ortioned  compensation 
balance  with  cut  rim,  that  is  unadjusted,  will  do 
something  in  tho  direction  of  countenicting  the 
effect  of  variation  of  temi>erature,  an  effect  that, 
according  to  Delamarche  and  Ploix,*  amounts  to 
about  11  seconds  per  24  hours  per  l'^  C. 

The  comi)ensation  balance,  like  the  isochronal 
spring,  is  not  equally  applicable  to  all  forms  of 
escapement.  Thus  the  verge  is  subject  to  such 
variable  influences  that  the  irregularities  due  to 
temperature  are  only  a few  of  those  to  which  it  is 
liable;  the  cylinder  and,  to  a less  extent,  the 
duplex,  have  a natural  power  of  compensation,  as 
already  exjjlained,  just  as  they  have  a natural 
isochronism.  But,  for  reasons  similar  to  those 
already  given  when  speaking  of  isochronism,  the 
lever  and  chronometer  escapements  in  their  highest 
perfection  require  it. 

Hasty  though  this  account  has  been,  I trust  I 
have  said  enough  to  indicate  what  intelhgent  and 
skilled  work  is  required  for  the  adjustment  of  a 
watch,  even  after  all  its  parts  have  been  inop>erly 
constructed.  The  degree  of  perfection  now 
attained  to  is,  in  a sense,  more  remarkable  than 
that  of  the  marine  chronometer,  for,  besides  being  of 
smaller  dimensions,  it  involves  an  additional  and 
troublesome  adjustment,  that  for  position.  The 
productions  of  some  of  our  best  makers  are  really 
remarkable  for  their  accuracy,  a watch  that  does 
not  vary  more  than  half  a second  in  24  hours,  in 
different  positions,  being  frequently  met  with. 
Now,  as  it  is  physically  imj^ossible  to  secure 
absolute  perfection,  I am  disposed  to  think  that 
this  must  be  regarded  as  a near  aj>proach  to  the 
limit  to  be  attained  with  certainty.  In  what 
direction  then  must  future  advance  be  looked  for  ? 
There  seem  to  be  only  two  possible  avenues.  A 
more  general  distribution  of  high-class  time- 
keepers and,  as  tending  in  that  direction,  a 
simplifying  of  their  construction,  and  therefore  a 
lowering  of  their  cost  of  manufacture. 

Watchmakers  may  be  disposed  to  doubt 
the  possibility  of  simplifying  the  English  watch, 
but  they  should  remember  that  the  history  of  all 
radical  improvements  in  machinery-  exhibits  a 
tendency  towards  simplicity  ; where*  the  converse 
appears  to  be  thecase,  it  will  generally  be  found  that 
a tool  or  instrument  has  been  made  more  automatic. 

With  regard  to  the  more  extended  use  of  high- 
class  watches,  I would  refer  to  a practice  much  in 
vogue  in  Switzerland,  wffiich  it  is  stated  has  greatly 
helped  to  extend  the  trade.  I mean  the  testing  of 
w’atches  at  an  observatory,  as  marine  chrono- 
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meters  are  tried  at  Greenwich,  or  thermometers 
at  Kew.  The  rate- papers  thus  obtained  have 
doubtless  been  in  many  cases  utterly  valueless  and 
misleading,  owing  to  the  fact  that  the  commonest 
watch  may  often  be  found  to  go  with  remarkable 
regularity  for  a limited  period,  but  if  the  trials 
were  continued  for  a sufficient  length  of  time, 
under  varying  conditions,  by  a properly- constituted 
authority,  they  could  not  fail  to  be  of  great  service, 
as  affording  reliable  evidence  of  the  degree  of 
accuracy  to  which  our  best  makers  have  now 
attained.  Foreign  competitors  have  found  the 
advantage  of  such  guarantees,  and  it  is  impossible 
but  that  they  should  be  of  use  here.  They  might 
almost  be  compared  to  the  hall-mark  on  a piece  of 
plate,  which  affords  a security  that  cannot  be 
gainsaid,  and  is  independent  of  the  faith  that  the 
buyer  may  or  may  not  have  in  the  seller. 

One  other  point,  in  regard  to  these  rate -papers, 
which  affords  food  for  thought  to  English  makers, 
and  should,  I venture  to  think,  stimulate  them  to 
renewed  efforts.  Dr.  Hirsch,  the  director  of  the 
Observatory  at  ISTeuchatel,  publishes,  in  his  annual 
report,  a statement,  showing  the  mean  of  the  results 
obtained  on  watches  submitted  for  trial.  These 
results,  for  the  last  15  years  are  as  follows : — 


Vaeiation  (in  Seconds). 


Year. 

Daily. 

Lying  and  Hanging. 

Per  1°  C. 

1864 

1-27 

8.21 

0*48 

1865 

0-88 

6T8 

0-35 

1866 

0*74 

3-56 

0-36 

1867 

0-66 

3-57 

0T6 

1868 

0-57 

2-44 

0T5 

1869 

0-60 

2-43 

0T4 

1870 

0-54 

2-37 

0T4 

1871 

0-55 

1-90 

0T3 

1872 

0-52 

1*99 

0-15 

1873 

0-62 

2-59 

0-15 

1874 

0*53 

2-27 

0T5 

1875 

0*46 

1-97 

0-13 

1876 

0*53 

2T6 

0*12 

1877 

0-51 

1-98 

OTl 

1878 

0-60 

2-10 

0-10 

The  general  conclusion  to  which  these  figures 
point  cannot  be  mistaken,  and  Enghsh  makers  may 
well  envy  their  Swiss  brethren  the  possession  of  so 
satisfactory  a record  of  progress. 

In  concluding,  I would  refer  to  one  other  means 
by  which  the  demand  for  high-class  watches  might 
perhaps  be  increased.  As  Mr.  Ellis*  has  pointed 
out,  the  establishment  of  public  clocks  indicating 
seconds,  besides  being  of  very  great  convenience 
to  chronometer-makers  for  testing  their  regulator 
clocks,  may  induce  purchasers  to  become  possessed 
of  timekeepers  of  high  quality,  as  they  will  have 
the  means  at  their  disposal  of  verifying  their 
accuracy . The  distribution  of  true  time  is  becoming 
every  day  more  general,  so  that  we  may  hope  this 
influence  will  be  felt  by  the  trade. 


[The  following  blocks  have  been  kindly  lent  to  illus- 
trate this  lecture : — Fig.  1 (on  p.  666)  taken  from 
Saunier’s  “Treatise  on  Modern  Horology,”  by  Mr. 
Tripplin;  Figs.  10  and  11  are  from  Sir  E.  Beckett’s 
^‘Clocks,  Watches,  and  Bells”  (Crosby  Lockwood  & 
^.),  1874  ; Figs.  9 (p.  671)  and  16  by  the  editor  of  the 
SorologicalJournal\  andFigs.  12, 13, 14  by  Messrs.  Spon.] 
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DOMESTIC  ECONOMY  CONGRESS. 

(Report  continued  from  p.  672.) 

The  meeting  of  Friday,  24th  June,  was  held  at 
the  Society  of  Arts,  the  Viscountess  Strangford 
in  the  chair,  and  Lord  Alfred  S.  CnuRcniLL, 
assessor. 

Section  D 1.  — Rules  foe  Health  and  Management 
OF  THE  Sick  Room. 

Lady  Strangford  read  a paper  on  “ Teaching  Laws 
of  Health  in  Elementary  Schools.” 

Sir  Henry  Cole  said  that  nothing  more  touching, 
simple,  or  convincing,  even  to  AVhitehall  officials,  had 
been  read  in  the  Congress.  Lady  Strangford  had 
entirely  proved  her  case,  that  a knowledge  of  their 
bodies  would  lead  most  effectually  to  the  acquirement 
of  other  education  in  the  shape  of  reading,  writing,  and 
arithmetic.  The  ladies  of  the  Congress  ought  to  give 
the  Lords  of  the  Council  no  peace  until  they  had  made 
them  learn  by  heart  Lady  Strangford’ s paper. 

M r.  Chadwick  recommended  the  formation  of  a class 
for  practical  teaching  in  this  direction,  and  that  an 
accoimt  should  be  given  of  the  working  of  it.  Putting 
forth  mere  generalities  was  not  sufficient,  and  principles 
to  be  of  any  value  should  be  proved  and  tried.  He  was 
acquainted  with  a lady  who  had  laid  down  a rule  to 
allow  no  colds  in  her  house,  and  her  resolution,  of 
course,  entailed  care  on  her  part  that  the  servants  and 
members  of  her  household  should  not  remain  or  work 
in  damp  clothes,  and  that  all  other  inducing  causes 
should  be  prevented. 

Sir  Henry  Cole  thought  if  women  would  conduct  their 
households  by  laying  down  such  rules  as  that  colds 
should  be  banished,  and  could  carry  them  out  by 
method,  we  should  have  gone  very  far  in  the  right 
direction. 

Paper  read  by  Miss  Mary  Martineau  on  “Teaching 
the  Laws  of  Health  in  Schools.” 

Mr.  Chadwick  said  knowledge  so  exceedingly  good 
should  be  particularly  addressed  to  the  superior  autho- 
rities, because  even  in  the  construction  of  the  Board 
schools,  a great  deal  of  information  was  wanted  upon 
the  suljject.  The  very  structure  in  which  a Board 
conducted  their  deliberations,  and  which  had  cost  a 
large  sum  of  money,  had  proved  to  have  been  erected 
in  -vdolation  of  sanitary  laws,  and  a lady  member  was 
recently  made  very  ill  from  sitting  over  a ventilating 
grating  in  communication  with  an  old  sewer  which 
had  been  allowed  to  remain  there.  Heedless  to  say, 
the  defect  was  soon  remedied,  and  the  sewer  bricked 
up.  Evidently,  a body  so  imacquainted  with  the  laws 
of  health,  required  considerable  instruction.  In  two 
schools  connected  with  that  body,  where  he  had  seen 
filthy  children  massed  together,  in  defiance  of  sanitary 
rules,  the  cases  of  sickness  reached  30  per  cent.,  while 
in  another,  conducted  in  accordance  with  the  laws  of 
health,  the  per-centage  of  illness  was  only  10  per  cent. 

Paper  read  by  Miss  Peechey,  M.D.,  on  “Teaching 
Rules  of  Health  in  Elementary  Schools.” 

Mrs.  Sutherland  Orr’s  paper,  on  the  “Desirability  of 
Introducing  a Practical  Knowledge  of  the  Laws  of 
Health  in  the  Lower  Standard  of  School  Board  Educa- 
tion,” was  read  by  Lady  Strangford. 

Mrs.  Priestley  entirely  concurred  in  the  paper,  which 
really  embraced  her  own  idea  that  the  subject  was  too 
much  elaborated  with  science  to  be  of  any  real  practical 
use.  If  we  could  divest  our  views  and  methods  of 
teaching  of  a good  deal  of  science  with  which  they 
were  mingled,  more  practical  results  would  be  obtained. 
It  was,  after  all,  a very  simple  matter,  and  should  be 
taught  in  the  simplest  manner,  especially  to  children.  “ 
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sir  Henry  Cole  quite  agreed  that  too  much  science 
was  introduced  in  teaching  children  from  seven  to  ten 
years  of  age. 

Mrs.  Talbot  thought  a recommendation  should  he 
made  to  the  Education  Department  to  put  forward  a 
rule  that  the  first  extra  subject  in  boys’  schools  should 
be  physiology,  just  as  the  first  extra  subject  in  girls’ 
schools  should  be  domestic  economy.  Two  extra  sub- 
jects could  be  taken  in  all  schools  under  the  Depart- 
ment, and  she  never  heard  of  French  and  Latin  been 
taken  as  had  been  suggested. 

Sir  Henry  Cole  said  that  they  were  so  taken. 

Mrs.  Talbot  thought  possibly  a particular  reason 
might  exist  for  that  in  London  just  as  in  Kidderminster, 
girls  were  taught  dravfing,  because  it  would  afford  them 
the  means  of  gaining  a good  and  respectable  livelihood, 
their  services  being  much  in  request  by  the  manufac- 
turers in  the  town.  Certainly  no  subject  could  be  taken 
up  before  domestic  economy.  One  necessity  for  teach- 
ing physiology  was  the  great  expense  of  diagrams,  for 
pictures  and  text -books,  though  they  enable  teachers  to 
satisfy  the  inspectors,  could  not  bring  the  matter  home 
to  the  children.  Prizes  and  certificates  might  be  given 
for  cooking,  washing,  and  other  branches  of  domestic 
economy,  and  men  would  soon  learn  to  look  out  for  the 
most  desirable  wives  among  the  young  women  who  held 
the  certificates. 

Lady  Stanley  of  Alderley  had  had  a long  experience  of 
this  kind  of  teaching,  and  had  as  far  back  as  18  years  ago 
taught  a class  of  girls  in  the  country  on  physiology,  and 
she  remembered  the  interest  they  took  in  the  dissection 
of  a sheep  by  the  village  butcher,  at  her  instance.  She 
afterwards  taught  in  St.  Luke’s  parish,  London,  and 
being  unable  to  obtain  animal  specimens,  she  recom- 
mended her  pupils  to  notice  ligaments  and  tissues  of 
animal  parts  exposed  in  the  butchers’  shops.  She  hud 
also  taught  her  children  at  home,  and  had  in  all  cases 
found  that  children  take  a great  interest  in  these 
matters  and  easily  understand  them.  It  was  often  said 
that  poor  children  -were  inferior  to  those  of  richer  people 
in  intelligence,  but  it  should  not  be  forgotten  that  they 
had  practical  teaching  by  seeing  their  mothers  handling 
articles  of  food,  which  children  in  the  higher  classes 
never  obtained,  and  she  had  found  children  of  the  lower 
classes  very  acute. 

Miss  Peechey  knew  something  of  the  slums  of 
^ndon,  Edinburgh,  and  Leeds,  and  could  speak  to  the 
intelligence  of  the  working  class  of  children.  After 
marriage,  their  intelligence  toned  down  by  their  being 
kept  at  home.  A rational  basis  should  be  given  to 
children  for  the  acts  they  were  to  perform,  and  when 
proper  explanation  was  given  them,  they  were  taught 
much  more  rapidly. 

Sir  Henry  Cole  considered  these  subjects  should  not 
be  taken  up  as  extras,  but  as  primary  subjects.  The 
Code  was  not  unchangeable  like  the  laws  of  the  Medes 
and  Persians,  and  domestic  economy  might  yet  find 
a place  in  it  before  reading,  writing,  and  ciphering. 
He  a^eed  with  Miss  Peechey  that  the  brightness  and 
intelligence  of  women  of  the  working  classes  were 
affected  by  marriage,  and  the  tyrant,  man,  was  no  doubt 
responsible  for  it ; but  if  boys  were  taught  something  of 
these  subjects  they  might  do  more  when  men  to  alleviate 
the  condition  of  their  wives. 

Mr,  Walther  had  seen  in  some  of  the  towns  of  the 
M estem  States,  classes  taught  by  means  of  models,  some 
simple  verse  being  given  out  for  the  children  to  say  during 
each  operation  they  were  performing,  such  as  making 
beds  or  throwing  open  windows  with  the  object  of  im- 
pressing the  teaching  on  their  memories.  Little  things 
learned  in  that  way  in  youth  were  remembered  in  after 
life,  and  much  go^  naight  be  done  by  the  publication 
of  snaall  treatises  of  that  character  compiled  for  the  use 
of  children. 


Mr.  Pope  said  certificates  were  given  by  the  Society 
of  Arts,  and  he  knew,  as  a lecturer,  how  they  were 
striven  for  in  classes.  Every  one  of  his  ladies  in  an 
ambulance  class  had  taken  first-class  certificates,  but  he 
was  sorry  to  say  the  men  had  failed  disgracefully.  In 
these  matters  young  ladies  easily  took  the  first  place. 

Mr.  Edwin  Chadwick  maintained,  as  a fundamental 
axiom,  that  the  home  and  the  child  were  the  chief 
domain  of  woman.  If  the  tenour  of  the  papers  read  by 
ladies  at  this  Congress  of  Domestic  Economy  were  fairly 
considered,  it  must  be  admitted  that,  on  the  whole,  those 
papers  were  calculated  to  extend  and  vindicate  that 
domain  by  their  advocacy  and  demonstrations  of  the 
useful  and  the  practical,  as  by  living  and  applied  science 
against  the  dead  languages,  and  the  theoretical  and 
useless  too  long  intruded  by  scholiasts. 

Paper  by  Miss  Louisa  Twining,  on  ‘ ‘ The  Prevention 
of  Disease,”  read  by  Lord  Alfred  Churchill. 

Paper  read  by  Mr.  Pope,  “Health  in  the  School- 
room.” 

Madame  Lofving  said  it  was  not  sufficient  to  teach 
people  the  principles  of  domestic  economy  ; they  should 
be  taught  that  they  had  -within  their  own  bodies  organs 
for  the  performance  of  physical  functions  which  were 
in  themselves  sufficient  for  the  preservation  of  their 
health.  As  far  back  as  1830  that  had  been  done  in 
Sweden  by  Dr.  Ling,  and  the  State  there  soon  took  up 
the  matter  as  one  vital  to  the  common  weal.  The 
Swedish  military  system  was  based  on  that  gymnastic 
training,  and  another  branch  was  medical  gymnastics, 
for  the  cure  and  alleviation  of  injury  and  disease. 

Mr.  Chadwick  had  received  testimony  from  officers  in 
the  Swedish  Army  that,  by  teaching  the  boys  on  Ling’s 
system,  it  had  been  found  that  the  period  of  service 
could  be  shortened,  and  that  the  actual  force  of  the 
army  had  been  largely  increased.  Even  the  Russians 
had  adopted  Ling’s  system. 

Paper  by  Mrs.  Johnstone  (of  Hastings),  on  “ Preven- 
tion of  Epidemic  Disease,”  was  read. 

Mr.  Chadwick  pointed  out  that  the  essence  of  the 
paper  was  home  treatment  of  disease  where  isolation 
was  possible,  as  in  the  upper  rooms  of  a house ; and  the 
possibility  of  avoiding  contagion  was  sho-wn  by  the  fact 
that  nurses  often  succeeded  in  protecting  themselves  for 
20  years. 

Sir  Henry  Cole  said  school-rooms  ought  not  to  be  in 
so  bad  a condition  as  had  been  described  by  Mr.  Pope, 
as  the  inspectors  had  power  to  report  upon  them  when 
not  up  to  standard ; but  the  fault  lay  in  the  absence  of 
a system  on  which  to  proceed.  How  imperfectly  the 
inspectors’  work  was  done  was  shown  by  the  fact  that 
in  1879  they  had  reported  only  four  schools  as  teaching 
cookery,  but  this  Congress  had  ascertained  that  there 
were  no  less  than  300  in  which  that  was  done  through- 
out the  country.  That  kind  of  inspection  was  a work 
to  which  women  alone  could  pay  sufficient  attention ; 
and  the  members  of  the  Congress  should  never  rest  until 
the  education  for  home-life,  which  was  the  province  of 
women,  was  provided  for  before  the  ologies  were  taught. 

Lady  Strangford  made  a few  concluding  remarks,  and 
the  meeting  separated. 


At  the  afternoon  meeting.  Lady  Stanley  of 
Alderley  occupied  the  chair,  and  the  Rev.  J.  P. 
Faunthorpe  officiated  as  assessor. 

Section  D 2. — Thrift. 

Paper  read  by  Lady  Stanley  of  Alderley,  on  “ The 
Girls’  Home  Certified  Industrial  School.” 

Paper  by  Mrs.  Townsend,  “The  Girls’  Friendly 
Society,”  was  read  by  the  Rev.  J.  P.  Faunthorpe,  M.A. 
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Paper  by  lady  Stuart  Hogg",  on  “ The  Metropolitan 
Association  for  Befriending  Young  Servants,”  was  read. 

Tl  e Bev.  J.  P.  Faunthorpe,  in  inviting  those  present 
to  join  the  Servants’  Friendly  Society,  urged  that  ser- 
vants should  he  encouraged  to  open  accounts  in  the 
savings’  bank  as  an  important  means  of  bringing  about 
the  reforms  advocated.  One  way  of  inducing  children — 
and  possibly  through  them  their  parents — to  begin  to 
save  was  the  distribution  among  them  of  post-office 
fi^amp  slips. 

The  Bev.  Mr.  Long  had  spent  a long  time  in  India, 
and  had  had  considerable  experience  in  teaching  and 
training  women  in  the  East.  He  had  found  that  the 
great  difficulty  was  always  that  insufficient  attention 
was  paid  to  the  teaching  of  domestic  subjects.  The 
example  of  this  Congress  would  not  be  confined  to 
England,  but  would  extend  to  the  East ; and  no  country 
more  required  to  have  inculcated  among  the  people  the 
principles  here  put  forward  than  India. 

Dr,  Mann  said  that  nothing  too  strong  could  be  said 
in  favour  of  the  Girls’  Friendly  Society,  and  assured 
the  members  that  they  would  be  doing  a good  work  by 
inducing  as  many  as  possible  to  join  it. 

Paper  read  by  Bev.  W,  L.  Blackley,  on  “ National 
Teaching  of  Thrift  and  Providence.” 

Mr.  G.  C.  T.  Bartley,  manager  of  the  National 
Penny  Bank,  reminded  the  Congress  that  their  object 
was  not  so  much  the  laying  down  of  principles  on  which 
the  world  was  to  be  reformed,  but  to  show,  in  a practical 
way,  how  children  in  schools  could  be  taught  to  be 
thrifty.  One  of  the  best  means  of  doing  that  was  by 
giving  a simple  lesson  in  every  school  on  the  Penny 
Savings  Bank,  and  on  the  Post-office  Stamp  Savings 
Bank.  Post-office  forms  might  be  kept  in  schools,  and 
stamps  also,  on  which  the  children  might  be  induced  to 
expend  their  half-pence.  Thousands  would  in  that  way 
be  made  thrifty.  Children  could  easily  be  made  to 
understand  the  principle  of  the  savings  bank,  and  they 
would  soon  begin  to  feel  it  a point  of  honour  to  have  a 
little  account  there.  That  kind  of  work  might  be  done 
with  great  advantage  while  waiting  the  arrival  of  the 
compffisory  system  shadowed  forth  by  Mr.  Blackley. 
Waste  was  a subject  which  was  seldom  looked  after  in 
schools,  and  very  few  teachers  or  children  really  under- 
stood its  effects.  Thrift  was  not  necessary  for  the 
working  classes  alone,  but  for  all.  Children  could 
easily  be  shown  that  waste  damaged  the  person  guilty 
of  it  and  the  community  alike.  Life  assurance  should 
also  be  explained,  and  could  very  easily  be  made  intel- 
ligible by  the  teachers.  This  Congress  should  not 
make  the  mistake  of  carrying  out  anybody’s  special 
scheme  of  thrift,  but  should  take  care  that  simple 
practical  instruction  upon  it  was  given  to  children  in 
the  schools. 

Dr.  Mann  read  a paper  on  “ The  Formation  of 
Habits  of  Temperance  among  Girls.” 

Sir  Henry  Cole,  without  saying  anything  about 
temperance  or  intemperance,  would  revert  to  what  was 
best  to  be  done  for  teaching  thrift  in  schools.  Since 
1847,  the  Education  Department  had  made  grants  for 
the  purchase  of  lesson  and  text-books  ; but  they  had  in 
fact  lost  their  soul,  had  no  belief,  and,  as  Sir  J.  Kay- 
Shuttle  worth  had  said,  “had  become  a mere  red-tape 
administration  of  Parliamentary  grants,  by  rigid  rules, 
with  the  intention,  above  all  things,  of  preventing  the 
growth  of  the  charge.” 

Lady  Stanley  of  Alderley  could  not  remain  quietly 
by  and  hear  the  department  disparaged,  knowing  how 
much  had  been  done  by  it  during  the  last  fifty  years. 

Sir  Henry  Cole  insisted  that  we  had  gone  back  within 
the  last  thirty  years  in  our  notions  of  how  to  teach 
children  to  be  thrifty,  and  that  result  had  arrived  from 
our  having  got  rid  of  aU  responsibility  of  advice. 


Sir  Walter  Stirling  was  glad  to  see  ladies  so  assiduous 
in  this  work,  and  that  they  had  so  efficient  a leader  as  i 
the  Lady  President.  It  was  hard  to  expect  persons' 
without  money  to  exercise  the  virtue  of  thrift.  Ladies 
should  have  chiefly  at  heart  to  teach  young  girls  how  to ; 
do  their  duty,  and  to  follow,  even  in  household  matters, 
the  golden  rule  of  doing  to  others  as  they  would  be  done 

by. 

Mrs.  Ross,  in  reference  to  the  necessity  of  teaching 
temperance  in  schools,  gave  an  instance  of  an  inspector, 
who,  on  asking  the  use  of  water,  failed  in  a whole  school 
to  obtain  an  answer  that  it  was  used  to  drink.  From  a 
medical  point  of  view  they  should  be  made  acquainted 
with  the  fact  that  the  drinking  of  small  quantities  of 
water  was  beneficial  in  cases  of  exhaustion. 

Mrs.  Charles  read  a paper  on  “ Food- waste  in  Work- 
houses  and  District  Schools.” 

fir.  Frances  Hoggan  read  a paper  on  “Advantages] 
of  Effective  Diet  in  Workhouses  and  I’risons.” 

Mr.  Nunn  read  a few  statistics  from  a report  of  the 
committee  appointed  to  inquire  into  dietaries  in  the  pri- 
sons of  England  and  Wales  as  to  the  cost  of  food  and 
the  quantities  consumed. 

Paper  by  Miss  Preusser,  on  “ Boarding  out  of  Pauper 
Children,”  was  read  by  Mr.  Tennant. 

RfcV.  J.  P.  Faunthorpe  (as  Assessor)  congratulated 
the  members  on  having  had  the  opportunity  of  heariug 
so  many  valuable  papers  as  had  been  read,  and  Imped 
this  would  be  a good  omen  that  the  Domestic  Congress, 
as  far  as  the  Section  ‘ ‘ Thrift  ’ ’ was  concerned,  would  not: 
be  wholly  fruitless.  He  referred  in  complimentary  terms 
to  Mr.  Blackley’s  paper,  and  the  practical  suggestions] 
made  by  Mr.  Bartley,  adding,  that  the  latter  gentleman 
was  in  error  in  supposing  that  this  subject  was  not 
already  taught  in  schools.  Lady  Stanley’s  recom- 
mendation that  post-office  stamp  forms  should  be  dis- 
tributed among  the  children  would  be  thought, 
particularly  valuable,  and  Dr.  Mann’s  paper  on  the  im- 
portant subject  of  temperance,  bore  closely  on  the  lives 
and  habits  of  the  people.  Too  much  importance  could 
not  be  attached  to  the  desirability  of  supporting  the 
Girls’  Friendly  Society,  whose  praiseworthy  object  was 
that  young  maid- servants  coming  from  country  places, 
to  London  might  find  that  they  were  not  entirely  friend- 
less and  alone  in  the  wide  waste  of  the  metropolis. 

lady  Stanley  of  Alderley,  in  addressing  to  the  meeting 
a few  concluding  remarks,  specially  mentioned  the  name 
of  the  late  Mr.  WiUiam  Ellis,  who  had  first  brought 
the  subject  prominently  before  young  people,  and  had, 
by  his  efficient  style  of  teaching,  much  impressed  all 
he  taught. 

The  Bev.  Newton  Price  proposed  a vote  of  thanks  to 
Lady  Stanley  for  her  services  in  presiding  over  the 
Section. 

Dr.  Mann,  in  seconding  the  proposition,  called  atten- 
tion to  a small  work  published  on  the  subject  by  the 
late  Mr.  Ellis,  for  use  in  schools. 

The  vote  of  thanks  was  passed  unanimously,  and  the] 
meeting  terminated. 


Friday  evening,  24th  June,  1881. 

Teachees’  Meetexo. 

The  Rev.  Newton  Price,  M.A.  (presiding),  said  the 
managers  of  the  Congress  had  felt  that  however 
important  the  sentiments  might  be  of  ladies  and  gentle- 
men more  or  less  connected  with  the  management  of 
schools,  and  in  some  cases  with  the  formation  of  pubhc 
opinion,  it  was  desirable  to  ascertain  the  opiuion  of  the 
teachers,  and  to  secure  their  hearty  co-operation,  the 
more  especially  as  there  was  a feeling  that  some  teachers 
were  not  altogether  so  favourable  to  the  cause  of  teach- 
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ing-  domestic  economy  as  might  be  expected.  He 
persomiUy  believed  the  feeling  to  be  much  exaggerated, 
but  no  doubt  here  and  there  teachers  looked  upon  the 
subject  of  teaching  domestic  economy  as  derogatory  to 
their  dignity.  The  committee,  however,  were  par- 
ticularly anxious  to  elicit  the  opinions  of  the  teachers 
in  the  matter.  They  desired  not  to  be  held  responsible 
for  some  things  which  had  been  said  by  speakers,  and 
which  must  have  been  a little  painful  to  teachers. 
The  future  of  our  country  depended  to  an  enormous 
extent  on  the  way  in  which  teachers  did  their  work, 
and  the  good  influence  they  exercised  over  the 
children  now  growing  up  under  their  care.  They  were 
and  would  be  increasingly  the  most  influential  body  in 
this  country.  The  pri\uleged  classes,  as  they  were  called, 
were  after  aU  but  a mere  handful,  and  having  the  edu- 
cation of  the  bulk  of  the  people  in  their  hands,  the 
teachers  wielded  really  an  enormous  influence.  The 
Congress  felt  quite  sure,  therefore,  that  in  pressing 
these  subjects  upon  their  attention  they  would  recognise 
that  it  was  sought  to  engage  them  in  a work  which 
demanded  their  fullest  sympathy. 

Mr.  Mostyn  Price,  one  of  her  Majesty’s  Inspectors  of 
Schools,  read  a short  paper  on  his  ‘ ‘ Experiences  in  the 
Examination  of  Needlework.” 

Sir  Henry  Cole  said  the  ladies  of  the  committee  had 
suggested  the  adoption  of  the  very  plan  mentioned  by 
Mr.  Mostyn  Pryce,  but  though  their  suggestion  had 
not  been  received  by  the  educational  authorities  with 
the  respect  it  deserved,  they  were  not  daunted,  and 
were  determined  to  secure  a still  more  representative 
exhibition  of  needlework  next  year.  Possibly  the  com- 
parative paucity  of  the  attendance  at  this  teachers’ 
meeting  was  attributable  to  the  fact  that  domestic 
economy  formed  no  part  of  the  subjects  taught  by  male 
teachers,  who,  therefore,  were  not  perhaps  much  in- 
terested in  it.  It  had  been  hoped  that  a relaxation  of 
the  severe  rules  of  the  Education  Department  "would 
have  enabled  many  of  the  inspectors  to  be  present,  but  he 
feared  that  body  was  not  particularly  favourable  to  the 
object  they  were  pursuing. 

Mr.  Mostyn  Price  begged  leave  to  state  that,  although 
he  was  present  in  his  private  capacity  as  an  individual, 
he  had  been  desired  by  the  Department  to  give  the  Con- 
gress every  assistance  in  his  power.  Most  of  the  in- 
spectors were  far  away  engaged  in  their  duties  through- 
out the  country,  and  those  who  were  in  London,  were 
engaged  in  extremely  hard  work  at  the  present  time, 
and  to  that  reason  their  absence  must  be  attributed. 

Sir  Henry  Cole  had  been  at  considerable  pains  to 
obtain  for  the  special  benefit  of  the  teachers  invited  to 
the  meeting  two  specimens  of  certificates  formerly 
offered  to  teachers,  and  endorsed  annually  by  the 
inspectors  with  their  opinions  on  the  conduct  by  the 
holders  of  the  schools  in  their  charge.  Upon  those  cer- 
tificates the  grants  were  made  At  present  it  seemed 
that  the  statements  of  the  inspectors  were  very  general, 
being  merely  that  the  condition  of  the  school  was  good 
or  satisfactory,  or  had  improved,  and  so  on,  but  saying 
nothing  as  to  whether  the  buildings  were  in  proper 
condition,  the  discipline  efficient,  or  as  to  the  teaching 
of  the  various  subjects.  He  would  like  to  know  whether 
the  inspectors  did  really  make  a return  upon  all  the 
points  which  governed  the  payment  of  public  money 
according  to  the  Code.  When  the  education  scheme  i 
■was  first  started  in  1840  by  Dr.  Kay- Shuttle  worth,  | 
certificates  were  granted  in  the  most  thorough  and 
formal  manner,  and  signed  as  was  the  one  he  had  before 
kim,  granted  in  1848,  by  the  superior  authority  over  all 
education,  the  Lord  President  himself . Of  that  thorough 
description  a document  should  be  which  affected  a 
man’s  character  and  prospects,  and,  further,  it  enabled 
those  interested  in  educational  matters  to  know  more 
about  him  than  did  the  modem  certificate.  It  certified 
the  amount  of  knowledge  possessed  in  each  of  the  sub- 
J ects  mentioned  in  it  in  the  most  exhaustive  manner. 


A Lady  inquired  to  what  kind  of  school  the  certificate 
referred? 

Sir  Henry  Cole  said  it  had  reference  to  a national 
school  in  the  neighbourhood  of  London.  At  present  the 
certificates  were  issued  in  the  most  general  form,  simply 
of  three  grades.  For  the  fact  that  whereas,  40  years 
ago,  teachers  had  real,  genuine  certificates  given  them, 
by  some  process  altogether  unknown  those  certificates 
had  been  turned  into  the  present  windy,  useless  docu- 
ments ; he  was  puzzled  to  account,  but  it  was  a mystery 
which  he  hoped  they  would  get  at  the  bottom  of  before 
long.  He  would  ask  teachers  themselves,  in  the  first 
place,  which  form  of  certificate  they  preferred  ; and  he 
certainly  thought  that  if  the  public  were  not  to  be 
allowed  to  know  what  they  received  for  the  money  ex- 
pended in  training  teachers,  the  sooner  the  better  the 
system  of  gi"ving  certificates  was  abolished  altogether 
as  a mere  fiction. 

The  Rev.  Newton  Price  was  of  opinion  that  the 
teachers  would  probably  prefer  to  have  their  acquire- 
ments stated ; and  there  could  be  no  doubt  that  managers 
of  schools  and  the  general  public  would  also  like  to 
have  the  facts  stated  for  their  information. 

Miss  Guthrie  Wright  thought  the  form  of  certificate 
giving  full  particulars  was  based  on  the  better  principle. 

Mr.  Hugh  Clements  said  that,  as  a rule,  teachers 
objected  to  unnecessary  interference  with  their  private 
affairs,  and  considered  that  a too  elaborate  certificate 
would  disclose  more  than  they  desired,  or  it  was  necessary 
should  be  kno'wn.  Their  training  at  the  college  was  a 
sufficient  guarantee  that  they  had  received  a good  edu- 
cation. On  the  other  hand,  they  desired  to  have  certifi- 
cates on  particffiar  subjects,  such  as  drawing. 

Sir  Henry  Cole  remarked  that  that  certificate  was 
given,  not  by  the  Education  Department,  but  by  the 
Science  and  Art  Department. 

Mr.  Clements  continued  that  teachers  complained 
very  much  that  the  grants  they  now  earned  were  so  cut 
down  that  it  was  not  worth  their  while  to  teach  drawing 
at  all.  £400,000  a year  was  paid  by  the  public,  and  out 
of  that  the  Science  and  Art  Department  expended  in 
grants  only  some  £40,000,  the  rest  being  swallowed  up 
in  the  expenses  of  administration  Teachers  often  spent 
their  whole  day  in  making  up  forms,  when  their  time 
and  attention  would  be  much  better  devoted  to  their 
scholars  and  assistants.  Continual  alteration  was  made 
in  the  forms  sent  out  to  the  teachers,  and  there  was 
really  no  system  followed  by  the  irresponsible  members 
of  the  School  Board. 

Rev.  Newton  Price  observed  that  Mr.  Clements  was 
under  an  entirely  wrong  impression  with  regard  to  the 
immunities  and  privileges  of  the  School  Board.  A 
very  useful  question  had,  however,  been  started  by 
him,  that  of  making  the  teachers’  payment  depend 
very  largely  upon  results.  Personally,  he  (Mr.  Price) 
had  been  much  opposed  to  the  system  for  many  years, 
and  in  the  schools  with  which  he  was  connected  it  had 
been  entirely  got  rid  of.  It  had  been  found  that  the 
payment  of  a lump  sum  was  much  more  satisfactory  to 
the  teacher,  whose  mind  should  be  left  entirely  free 
from  monetary  anxieties.  He  certainly  considered 
that  teachers’  salaries  should  not  be  left  dependent  on 
the  grants. 

Mr.  Barber,  of  Cheltenham,  one  of  H.M.  Inspectors, 
protested,  in  reference  to  the  comparisons  made  between 
inspectors,  against  the  notion  too  commonly  held,  that 
when  the  per-centage  at  examinations  was  found  to 
have  fallen,  that  the  inspector  on  that  occasion  was  the 
wrongdoer.  There  was  no  reason  whatever  why  the 
assumption  should  be  made. 

Mr.  Stephen  Mitchell  recognised  the  difficulty  they 
had  to  deal  with,  as  to  what  ought  to  be  done,  and  he 
failed  to  see  how  it  ought  to  be  done,  though  he  had 
visited  schools  of  cookery,  and  examined  the  methods 
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of  teacliing.  He  thought  it  was  especially  ladies’ 
work  to  suggest  how  the  children  of  the  operative  classes 
could  he  so  instructed  that  they  might,  as  they  grew 
up,  he  useful  to  their  parents  in  home  matters,  and 
afterwards  he  better  able  to  provide  for  husbands  and 
children,  by  that  means  bringing  up  a healthier  race  of 
people.  As  it  appeared  that  no  definite  resolution  was 
to  be  passed  in  the  matter,  he  was  afraid  that  this,  like 
all  other  Congresses,  having  led  to  much  talk,  would 
have  no  practical  result  whatever. 

Mr.  Clements  thought  Congresses  were  instrumental 
in  changing  public  opinion.  When  the  people  became 
convinced  of  the  utility  of  new  methods,  and  desired 
that  they  should  be  put  into  practice,  they  soon  brought 
the  pressure  to  bear  on  the  Government  for  the  adoption 
of  the  necessary  measures.  On  so  important  a sub- 
ject as  this  they  could  not  have  too  many  Congresses 
and  meetings  of  all  kinds,  affecting  as  it  did,  the  food  of 
the  people. 

Sir  Henry  Cole  thought  the  use  of  Congresses  had 
been  unjustly  depreciated  by  Mr.  Mitchell,  and  quoted 
the  opinion  of  Professor  Huxley  as  to  their  value,  as 
Government  always  lagged  a little  behind  public 
opinion,  and  Congresses  were  a most  efficient  means  of 
pressing  them  on.  He  then  proceeded  to  read  a list  of 
the  teachers  who  had  gained  prizes  offered  by  the 
Society  of  Arts. 

List  of  Awards  of  Medals  foe  Papers  in  the  Teaching 
OF  Domestic  Economy, 

1.  “The  Teaching  of  Domestic  Economy,”  by  Miss 
E.  M.  Brant,  Board  School,  Berkhampstead,  Herts. 

2.  “The  Itinerant  Method  of  Teaching  Domestic 
Economy  in  Public  Elementary  Schools,”  by  William 
J.  Harrison. 

3.  “How  I Teach  Sewing,”  by  Miss  Jane  B.  Curry, 
Episcopal  School,  Dumbarton. 

4.  “ Instruction  in  Needlework,”  by  Miss  Eliza 
Jane  Allen,  St.  Mark’s  Girls’  School,  Belgrave-gate, 
Leicester. 

5.  “ Needlework  considered  under  Four  Heads,”  by 
Miss  Sarah  A.  Hall,  National  Schools,  Beachampton, 
Bucks. 

6.  “ Some  Points  considered  in  Teaching  the  Second 
Branch  of  Domestic  Economy,”  by  Miss  Harriet 
Martin,  of  Whitelands,  Chelsea. 

7.  “How  I teach  Practical  Cookery,”  by  Miss 
Buncle,  Episcopal  School,  Dumbarton. 

8.  “Practical  Cookery  in  Elementary  Schools,”  by 
Miss  A.  M.  Griggs,  School  of  Cookery,  6,  Shandwick- 
place,  Edinburgh. 

The  meeting  then  adjourned, 

Saturday,  25th  June,  the  Countess  of  Deeby  in 
the  chair. 

Sir  Henry  Cole  read  the  report  of  the  Executive  Com- 
mittee to  the  Council  of  the  Society  of  Arts.  [Printed 
in  Council’s  Report,  ante  p.  653.] 

The  adoption  of  the  report  was  moved  by  lady 
Derby,  and  seconded  by  Lady  Stanley  of  Alderley. 

Sir  Henry  Cole  said  that  by  agreeing  to  the  substance 
of  the  report,  the  ladies  present  would  add  to  its  force 
when  sent  before  the  Council,  with  the  weight  of  their 
adhesion. 

The  resolution  was  carried  unanimously. 

Sir  Henry  Cole  then  said  the  only  remaining  work 
for  the  Congress  to  do,  was  to  express  their  approval  of 
the  announcement  that  they  should  go  to  the  Lords  of 
the  Council  with  such  representations  on  this  subject, 
as  would  be  likely  to  influence  them  in  making  an 
alteration  in  the  Code.  The  request,  which  had  been 
already  signed  by  the  Duchess  of  Leeds,  Lady  Stanley  of 
Alderley,  and  other  ladies  at  theNeedlework  Conference, 


was  as  follows: — “The  Executive  Committee  are 
requested  to  make  arrangements  for  holding  an  Exlii- 
bition  of  Plain  Needlework,  in  1882.”  That  request 
was  to  be  communicated  to  my  Lords,  and,  if  need  be, 
they  would  be  asked  to  receive  a deputation  of  ladies, 
who  would  express  their  views. 

Mrs.  Dacre  Craven  said  she  had  been  informed  that 
it  was  only  proposed  to  hold  the  exhibition  every  five 
years.  Exhibitions  of  industrial  work  certainly  were 
held  only  at  intervals  of  ten  years,  but  in  collections  of 
that  character  it  was  necessary  to  exhibit  new  inventiouM, 
and  to  show  that  the  work  was  attended  to  and  taught. 
It  had  been  considered,  therefore,  that  to  hold  the  exhi- 
bitions every  two  or  three  years  would  give  a greater 
interest  to  needlework  in  the  schools,  and  they  were  no< 
pledged  to  five  years. 

Sir  Henry  Cole  said  the  request  had  been  signed  for  a 
sufficiently  authentic  exhibition  to  take  place  next  year. 
That  could  only  be  done  effectually  through  the  Depart- 
ment, the  whole  machinery,  and  everjdhing  else  being 
at  the  South  Kensington  Museum.  There  would  be  nc 
insuperable  objections  probably  to  periodical  exhibit ion^ 
being  held  if  they  were  desired. 

A Lady  suggested  that  it  might  be  useful  if  the  schools 
were  asked  to  send  up  reports  of  what  they  were  now 
doing. 

Sir  Henry  Cole  said  that  was  just  what  the  Congress- 
had  engaged  to  do.  They  proposed  to  make  the  most 
extensive  inquiries,  and  that  would  be  the  first  business 
of  the  Executive  Committee.  As  the  last  report  of  tbe 
Education  Department  had  only  given  half -a- doze? 
schools  where  cookery  was  taught,  the  Committee  think- 
ing it  very  imperfect,  had  dravui  up  a set  of  questions  or 
the  point,  which  they  had  been  perndtted  by  the  Edu- 
cation Department  to  send  to  the  inspectors  of  schools, 
and  the  result  showed  that  in  more  than  300 
instances  cookery  was  taught.  A most  interesting 
amount  of  information  besides,  which  had  never  come 
before  Parliament,  would  be  pubfished  in  a few  days  in 
the  document  they  had  prepared.  He  concluded  by 
proposing  a vote  of  thanks  to  Lady  Derby,  which  was 
passed  unanimously,  as  was  a similar  vote  to  Miss  "VVebb, 
for  her  services  to  the  Congress. 

Sir  Henry  Cole,  before  declaring  the  Congress  for  thi." 
year  at  an  end,  was  desired  by  the  Lady  President  to 
say  that  it  had  not  been  from  want  of  interest  in  its 
objects  that  she  had  not  previously  attended,  and  in 
confirmation  of  that  statement  he  would  remark  that 
she  had,  in  another  practical  way,  shown  her  desire  tc 
assist  in  the  carrying  on  of  these  Congresses. 

The  Congress  was  then  declared  at  an  end. 


MISCELLANEOUS. 


SECONDARY  BATTERIES. 

The  following  description  of  the  Plante  and  the 
Faure  secondary  batteries  is  taken  from  the  Electrician^ 
the  editor  of  which  paper  has  kindly  lent  the  blocks 
(from  La  Lumiere  Electrique)  to  illustrate  it.  Figs.  1 and 
2 (p.  687)  represent  the  Plante  cell. 

The  preparation  is  as  follows  : — Two  sheets  of  lead  are 
laid  the  one  on  the  other,  separated  by  two  strips  of 
india-rubber,  the  whole  being  roUed  up  as  shown  in  Fig. 
1.  The  roll  having  been  completed,  the  cylinder  used  in 
its  formation  is  withdrawn,  and  it  is  consolidated  by 
a wrapper  of  gutta-percha,  and  inserted  in  a glass 
jar  filled  with  water,  and  1-lOth  part  acid.  An 
electric  current  is  then  made  to  pass  through 
the  cell,  oxygen  is  given  off  and  produces  a thick 
cushion  of  peroxide  of  lead  in  one  sheet ; hydrogen  is 
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Fig.  3. 


Fig.  1. 


given  off  at  the  other  sheet.  If  the  current  with  which 
the  cell  has  been  charged  be  cut  off,  and  the  two  sheets 
are  connected,  a current  will  be  produced  owing  to  the 


Fig.  4. 


presence  of  the  oxygen,  which  leaves  the  sheet  where  it 
has  accunndated  and  attacks  and  oxidises  the  other 
sheet.  This  secondary  current,  which  is  very  small 


at  first,  gains  strength  each  time  the  operation  is 
repeated ; in  course  of  time  the  surfaces  of  the  sheets 
are  changed,  the  one  being-  covered  with  a cushion  of 
peroxide  ©f  lead,  the  other  with  lead  reduced  to  a 
spongy  mass.  The  cell  is  now  complete,  and  in  a state 
of  electrical  accumulation. 

Subsequently,  M.  Plante  tried  the  plan  of  separating- 
the  two  sheets  of  lead  by  canvas,  the  cell  taking  the 
form  of  Fig.  2.  He  next  found  that  it  was  necessary 
to  leave  a small  space  between  the  sheets  to  provide  for 
the  escape  of  the  gases  which  were  produced  at  the 
end  of  the  charge  ; subsequently,  india-rubber  bands 
were  employed  in  preference  to  canvas.  M.  Plante 
also  tried  carbonate  of  lead,  minium,  &c.,  but  without 
improving  upon  the  results  already  obtained. 

The  Faure  battery  is  very  similar  to  the  above,  and 
is  constructed  thus: — Two  sheets  of  lead  are  taken, 
0-20m.  large,  the  one  about  0-60m.  long  and  0-001 
thick,  the  other  0-40m.  long  and  0- 0005m.  thick.  Each 
of  these  is  furnished  with  a strong  strip  of  lead  at  one 
of  its  ends.  Each  sheet  has  a layer  of  red  lead  spread 
on  its  surface,  the  lead  being  made  into  a paste  with 
water,  the  larger  sheet  having  about  800  grammes  on 
its  surface,  and  the  smaller  700  grammes.  On  each 
surface  a sheet  of  parchment  is  laid,  and  the  whole 
is  introduced  into  a sheathing  of  thick  felt.  The 
sheets  are  laid  one  above  the  other;  at  the  same 
time  several  bands  of  india  - rubber  are  placed 
in  an  oblique  fashion,  as  shown  in  Fig  3.  The 
roll  is  placed  in  a leaden  jar,  strengthened  by 
copper  bands,  and  supplied  in  the  interior  with  red  lead 
and  felt.  The  cell  then  presents  the  appearance  shown 
in  Fig  4.  One  of  the  pieces  of  lead  which  jut  out  is 
curved  and  soldered  to  the  outer  jar,  acidulated  water 
is  put  in,  and  the  battery  is  ready  for  work. 

Some  experiments  with  an  extemporised  Faure  battery 
have  been  carried  out  recently  in  the  office  of  the  Sdentijic 
American,  which  are  described  as  follows : — “ In  attempt- 
ing to  follow  M.  Faure’ s plan  of  construction,  some 
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difficulty  was  experienced  in  making  the  red  lead  remain 
in  place  during  the  rolling  up  of  the  two  electrodes. 
Therefore,  the  battery  was  constructed  of  square 
plates  of  lead,  each  having  an  ear  projecting 
upward  from  one  side,  for  attachment  to  a binding 
post.  This  plan  succeeded  very  well,  the  flat  plates 
having  the  advantage  of  retaining  a great  quantity  of 
Ted  lead  and  of  being  easily  formed  into  a compact  pile. 
The  plates  employed  were  of  pure  lead  foil,  having  the 
thic^ess  of  a post-card,  a width  of  7 inches,  a height 
of  inches,  with  an  ear  projecting  from  the  top  1 J 
inch  wide  and  3 inches  high.  The  total  effective  sur- 
face on  both  sides  and  edges  of  each  plate  was  100 
square  inches.  Ten  such  plates  were  sufficient  for  a 
single  element  for  ordinary  uses,  and  such  an  ele- 
ment may  be  fairly  charged  by  means  of  four  gravity 
cells,  but  a stronger  current  is  much  quicker  and 
more  satisfactory.  The  method  followed  in  building 
up  these  secondary  elements  was  as  follows  : — 
After  cutting  out  a sufficient  number  of  lead  plates, 
pieces  of  canton  flannel,  15  inches  long  and  7|  inches 
wide,  were  cut ; and,  finally,  as  many  sheets  of  blotting 
paper,  7|  inches  square,  as  there  were  lead  pipes,  were 
provided.  The  next  step  was  to  prepare  a thick  paint 
of  red  lead  by  mixing  the  dry  pigment  with  water  con- 
taining one-tenth  of  sulphuric  acid.  This  paint  had  a 
consistency  of  paste,  and  was  applied  thickly  to  one 
side  of  the  sheet  of  lead  with  a common  flat  paint 
brush. 

The  canton  flannel  having  been  painted  to  within 
one-quarter  inch  of  all  its  edges  on  the  nap  side,  the 
lead  was  laid,  painted  side  down  upon  the  painted  canton 
flannel,  when  the  other  side  of  the  lead  was  painted, 
and  the  cloth  was  neatly  folded  over  the  lead,  com- 
pletely enveloping  it  with  the  exception  of  the  ear  at 
the  top,  and  projecting  about  one  quarter  inch  beyond 
all  the  edges  of  the  lead.  The  lead  with  its  envelope 
was  then  laid  upon  a level  board,  and  another  plate  was 
prepared  in  the  same  manner  and  placed  over  the  first, 
with  an  intervening  layer  of  blotting  paper,  and  with  the 
ear  placed  opposite  the  ear  of  the  first.  Other  lead  plates 
were  added  in  the  same  way,  with  the  interposed  sheet  of 
blotting  paper,  and  with  the  ears  alternating  in  position. 
When  ten  plates  had  been  placed  together  in  this 
manner  they  were  clamped  together  with  two  or  three 
elastic  bands,  and  the  ears  were  brought  together  and 
passed  through  a slit  in  the  wooden  cover  of  the  con- 
taining cell  and  bent  down  upon  the  top  of  the  cover. 
They  were  then  pierced  and  traversed  by  the  screw  of  a 
binding  post  which  entered  the  wood.  In  this  way 
each  pole  of  the  element  was  furnished  with  a binding 
post,  and  at  the  same  time  firmly  secured  to  the  cover. 
The  cell  was  then  partly  or  wholly  filled  with  acidulated 
water — water  10  parts,  sulphuric  acid  1 part — and  after 
the  cloth  and  blotting  paper  had  become  saturated  the 
element  was  connected  with  four  gravity  cells.  In  one 
hour  the  element  had  stored  electricity  sufficient  to  heat 
inch  of  fine  platinum  wire  to  redness,  to  work  a magnet 
strongly,  and  to  run  at  a high  rate  of  speed  for  fifteen 
minutes  a small  electric  motor  that  requires  at  least 
ten  gravity  cells  to  operate  it.  After  this  preliminary 
experiment  a number  of  the  new  secondary  elements 
were  prepared  in  the  same  way  and  charged  separately 
with  a dynamo -electro  machine.  One  element  of  ten 
plates,  after  receiving  the  current  from  the  dynamo  for 
ten  minutes,  operated  the  smaU  motor  above  referred 
to,  for  something  over  three  hours.  Another  ten 
minutes’  application  of  the  current  from  the  dynamo 
charged  it  so  that  after  eighteen  hours  of  rest  it  yielded 
a current  which  seemed  as  strong  as  when  it  was  first 
charged  on  the  previous  day ; but  a time  test  proved  that 
it  was  incapable  of  nmning  the  motor  for  quite  so  long 
a time  as  when  the  current  is  used  soon  after  storing.” 
The  Faure  battery  was  exhibited  for  the  first  time  in 
England  at  the  Conversazione  at  Bang’s  College,  on 
Saturday,  2nd  inst.,  when  it  was  used  to  light  the 
Swan  and  Lane-Fox  electric  lamps. 


PLANTAIN  TREE. 

Mr.  L.  Liotard  has  prepared  an  elaborate  memoran- 
dum on  the  plantain  tree  (dated  Calcutta,  January  22, 
1881),  of  which  the  following  is  an  abstract : — 

Dr.  Balfour,  in  a note  dated  the  15th  October,  1880, 
has  noticed  the  Agricultural  Department  departmental 
memorandum  on  fibrous  materials  in  India  suitable  for 
the  manufacture  of  paper;  and  he  specially  directs 
attention  to  the  chapter  on  the  plaintain  tree.  Many 
species  of  this  tree,  or  rather,  plant,  have  been  grown 
in  India  from  the  most  remote  times  ; but  as  a pro- 
ducer of  marketable  fibre,  the  only  species  which  has 
yet  come  to  note  is  the  Musa  textilis  of  the  Philippine 
Islands  : this  yields  the  fibre  known  in  commerce  as 
Manila  hemp. 

The  introduction  of  the  Musa  textilis,  in  1858,  direct 
from  the  Philippine  Islands  into  the  Madras  Presidency, 
is  described  in  the  printed  memorandum,  where  it  is 
shown  that  attempts  made  to  extract  the  fibre  in  tliis 
country  for  commercial  purposes  proved  fruitless, 
although  thousands  of  tons  of  it  were  being  extracted 
every  year  in  the  Philippines. 

There  is  no  doubt  that  the  Manila  hemp  plant  {Muse 
textilis')  grows  as  well  in  British  India  as  other  specie.' 
of  the  plaintain  genus  ; and  Dr.  Balfour  justly  says, 
that  British  India  could  in  a couple  of  years  supply  the 
London  market  with  all  that  it  could  take  of  Manila 
hemp  fibre.  He  therefore  observes  that  the  prospect  ol 
benefiting  British  India  by  creating  an  export  trad( 
from  it  of  the  extent  and  value  above  indicated  mighi 
well  incite  to  considerable  efforts  to  attain  success  ; anc 
he  suggests  that  the  attention  of  the  Boards  and  Com- 
missioners of  Revenue,  and  of  the  Agri-Horticultura 
Societies  might  be  re-directed  to  this  plant. 

It  is  known  that  the  Musa  textilis  was  reared  witl 
success  in  Calcutta  as  an  experiment  in  1822,  1836,  anc 
1840 ; that  fibre  was  extracted  from  the  plants  anc 
made  into  a neat  cord  no  way  inferior  to  English  whip 
cord  ; and  that  a project  was  then  put  forward  for  thi 
establishment  of  the  manufacture  of  paper  from  thi 
fibre  ; but  we  do  not  know  how  or  why  the  project  wa 
not  carried  out.  The  projector,  we  learned,  went  to  on 
of  the  British  colonies  in  South  America. 

We  know  also  that  in  the  Madras  Presidency  th 
efforts  to  introduce  the  Musa  textilis  were  of  a mor 
extended  nature,  beginning  from  1858  ; that  the  tria 
planting  proved  very  successfcil ; that  numbers  of  th 
plant  were  introduced  and  reared  ; that  the  fibres  ex 
tracted  therefrom  were  cleaned  and  experimented  upon 
and  were  found  to  possess  considerable  strength  an< 
gloss ; to  be  very  clean,  and  fit  for  taking  dyes 
also  that  success  in  the  rearing  of  the  plant  wa 
especially  attained  in  the  Wynaad,  where  it  gre^ 
remarkably  well  and  was  multiplied  in  large  number 
in  several  of  the  coffee  estates  both  easily  and  cheaply 
and  that  there  was  no  doubt  as  to  the  value  of  th 
fibre,  but  that  the  efficient  and  cheap  preparation  c 
the  fibre  remained  an  unsurmountable  difficulty. 

In  the  Andaman  Island  also  the  plant  was  succes.‘ 
fully  reared  and  propogated,  and  fibre  was  extracted 
but  the  process  of  extraction,  which  consisted  i 
steeping  the  stem  until  decomposition  set  in,  w£ 
probably  a very  bad  one,  and  consequently  the  fibn 
which  was  reported  to  be  creditable  in  other  respect, 
was  found  harsh  and  wanting  in  strength. 

The  experience  gathered  thus  seems  to  point  to  tl 
discovery  of  some  satisfactory  process  for  extractin 
the  fibre  cheaply  and  efficiently  as  the  essential  prelim: 
nary  to  any  extensive  Indian  trade  in  the  product.  T1 
mode  of  treatment  followed  in  the  Philippines  ms 
first  be  noted  ; the  British  Consul  at  Manila  explaine 
it  as  follows  : — 

“When  the  trees  have  matured,  or  are  ready f< 
cutting,  they  are  cut  down  about  a foot  from  tl 
ground ; and  the  labourer  then  proceeds  to  strip  o 
the  layers  from  the  trunk,  which  are  cut  into  strips  ' 


JOURXAL  OF  THE  SOOIETr  OF  ARTS,  July  15,  1881. 


639 


bout  3 inches  wide,  or  say,  three  strips  to  each 
lyer.  These  strips  are  then  each  drawn  through 
etween  a blunt  knife  and  a board  to  remove  the 
ulpy  vegetable  matter  from  the  fibre,  which  is  then 
pre^  in  the  sim  to  dry.  As  soon  as  it  has  been 
loroughly  dried,  it  is  ready  for  the  market.  The 
ppearance  of  the  fibre  depends  entirely  on  the  care 
estowed  in  drying  it,  as,  should  it  be  exposed  to  rain, 
r not  thorougly  dried,  it  becomes  discoloured,  or 
ssumes  a brownish  tinge,  and  loses  the  strength  to 
ome  extent. 

***** 

“ As  regards  machinery,  several  attempts  have  been 
lade,  but  have  proved  unsuccessful,  to  invent  a suit- 
ble  machinery  for  cleaning,  to  supersede  the  primi- 
ive  method  still  in  use,  which  consists  of  a few  cross 
nd  upright  bars  of  bamboos,  to  which  are  fastened  the 
*oard  and  cleaning  knife,  the  fibre,  or  rather,  the 
iver  of  strips,  being  introduced  between  the  board  and 
he  kmfe,  which  latter  is  then  held  down  by  a string 
ttached  to  a cross  bamboo,  on  which  the  foot  of  the 
rorkman  is  placed,  and  the  strip  is  pulled  through, 
hus  removing  all  the  vegetable  matter.” 

The  annual  quantity  of  Manila  hemp  which  is  ex- 
racted  by  this  means  in  the  Philippines  is  reported  to 
e about  40,000  tons,  of  which  the  United  Kingdom 
akes  about  half. 

Whether  any  improved  method  of  extracting  the 
bre  be  or  be  not  discoverable,  there  does  not  appear  to 
>e  any  reason  why  the  method  of  extraction  followed 
Q the  Philippine  Islands  should  not  be  adopted  in 
Iritish  India,  with  any  modifications  which  experience 
oay  suggest. 

_ I have  myself  tried  an  experimental  process,  in  de- 
ising  which  I was  guided  by  the  considerations  below 
xplained. 

The  first  of  these  was  the  structure  of  the  plant.  It 
s composed  of  layers  of  fibre  united  together  longi- 
udinally  by  cellular  tissues  which  contain  a very  large 
•er-centage  of  mucOaginous  and  pulpy  matter  in  which 
. strong  colouring  matter  is  present.  There  are  in  the 
ayers  of  the  trunk  three  distinct  qualities  of  fibre— it 
8 coar^  and  strong  in  the  outer  layers,  fine  and  silky 
a the  interior,  and  of  a midling  quality  in  the  inter- 
aediate  layers,  while  the  central  foot -stalk  contains  no 
ibre  at  all.  The  mid -rib  of  the  leaves  also  contain 
trong  fibre. 

fondly,  the  proper  time  for  extracting  the  fibre, 
rhis  is  of  importance  if  the  fibre  is  ultimately  to  be 
ised  for  cordage  or  textile  manufactures,  but  of  less 
•onsequence,  perhaps,  if  the  fibre  be  destined  for 
)aj^r-making.  The  proper  time  is  when  the  purple 
rmt-stalk  is  about  to  rise,  but  has  not  quite  appeared 
’et ; it  is  then  that  the  fibres  are  in  their  best  condi- 
ion : before  that,  the  fibres  will  be  immature,  after 
hat,  they  will  have  lost  their  strength. 

Thirdly,  the  appearance  of  the  fibre.  All  fibre  is 
'alued  according  to  the  degree  of  its  cleanness,  its 
enacity,  and  its  uniform  structure  ; and  if,  in  addition 
0 these  three  qualities,  the  fibre  is  of  fine  texture,  it 
^ command  a high  price.  It  is  thus  necessary  to 
lassify  the  fibres.  The  easiest  way  to  do  this  is,  after 
he  plant  is  cut  down,  to  strip  layer  after  layer  from 
he  trunk,  each  strip  being  about  two  inches  wide,  and 
layers  according  to  the  fibres  they  contain, 
vhich  will  be  foimd  to  present  the  features  above 
loti^d.  The  stripping  is  very  easily  effected  by  the 
land  ^th  the  help  of  a knife,  and  has  the  advantages 
>f  both  securing  uniformity  in  the  fibres  by  classifica- 
lon,  and  of  facilitating  their  extraction,  as  will  pre- 
ently  1^  explained.  The  mid -rib  of  the  leaves  should 
« slit  into  four  parts  to  facilitate  the  crushing,  and 
n^d  be  kept  apart  from  the  produce  of  the  trunk, 
^urthly,  the  time  taken  in  the  operations.  The 
utffngs  should  be  utilised  on  the  day  on  which  they  are 
^ie,  and  they  .should  be  manipulated  in  the  shade 
-he  reasons  are  that  if  the  fibre  be  not  forthwith  ex- 


tracted,_  the  fleshy  or  sappy  compounds,  if  subject  to 
wet,  will  decompose  ; whilst  if  they  are  exposed  to  the 
action  of  the  sun’s  rays,  the  fibre  will  be  discoloured. 
Further,  the  immediate  removal  of  all  extraneous 
matter  reduces  the  bulk  of  the  product,  and  thus 
decreases  the  cost  of  transport  to  storage  centres. 

Looking  to  the  benefit  that  will  result  to  the  country, 
should  success  be  attained,  and  the  very  small  expense 
that  will  in  any  case  be  required,  the  G-overnment 
of  India  may  perhaps  be  disposed  to  give  this 
process  some  effective  trial  in  some  convenient 
localities.  If  so,  it  might  be  well  to  make  a beginning 
in  the  Wynaad,  where  the  true  Musa  textilis  has  been 
successfully  introduced  and  propagated,  and  where,  I 
believe,  large  numbers  of  the  plants  exist. 

A further  suggestion  which  I would  venture  to  make 
is,  that  experiments  should  be  made  with  some  of  the 
native  varieties  of  the  plantain  tree,  those  varieties 
being  preferred  which  grow  on  hilly  land,  as  these 
contain  more  fibre  than  the  varieties  on  low-lying  flat 
ground  which  are  valuable  in  other  respects.  Thus,  in 
the  Governments  of  the  North-Western  Provinces  and 
the  Punjab,  trial  might  be  made  with  the  species  of  the 
plantain  trees  that  grow  on  the  lower  ranges  of  the 
Himalayas,  that  is,  below  Mussoorie,  in  the  lower 
tracts  of  the  Nahun  State,  in  the  Umballa  district,  and 
in  Kangra.  ^ It  is  just  the  species  that  produces  insipid 
fruit,  sometimes  with  seed  inside,  that  will  be  found  to 
yield  a larger  per-centage  of  fibre. 

In  Bengal,  Boinbay,  British  Burma,  and  the  Central 
Provinces  the  indigenous  species  growing  on  the  high 
lands  might  usefully  be  experimented  with,  the  above 
remarks  giving  an  idea  of  the  kind  of  plants  to  be 
selected. 

The  real  obstacle,  however,  to  the  successful  intro- 
duction of  new  fibre  materials  into  our  export  trade  is 
the  cost  of  railway  fare.  On  this  point  I will  reproduce 
here  the  remarks  which  I made  in  the  memorandum  I 
referred  to  at  the  beginning  of  this  note  : — 

“ The  cost  of  the  carriage,  not  only  of  fibres,  but  of  all 
raw  and  natural  products  of  India,  from  the  internal 
districts  to  large  centres  of  population  and  to  export 
marts,  prevents  such  products  from  being  utilised,  and 
a large  source  of  income  to  the  country  is  thus  neglected. 
We  find  that  Mr.  Rendell,  in  his  evidence  before  a 
Parliamentary  Committee,  stated  that  the  cost  of  carry- 
ing a ton  of  goods  for  a mile  is,  on  the  East  Indian 
Railway  line,  •218d.,  and  the  average  cost  on  nine  lines 
*376d.,  or  |tbs  of  a penny.  Before  long,  he  says,  the 
cost  on  the  East  Indian  Railway  of  carrying  a passenger, 
or  a ton  of  goods,  for  a mile  will  not  exceed  yV^h  of  a 
penny  or  ith  of  a penny  respectively  ; and  though  that 
rate  may  not  be  attainable  on  lines  less  favourably 
situated  as  to  fuel,  gradients,  and  quantity  of  traffic,  the 
cost  of  transport  ought  not  in  any  case  to  exceed  Jd.  per 
ton  per  mile,  and  ^d.  per  passenger  per  mile.  ‘ Experi- 
ence,’ Mr.  Rendell  said,  ‘shows  that  a reduction  of  rates, 
especially  for  passengers  and  cereals,  is  always  accom- 
panied by  a large  increase  of  traffic.’  He  added  that, 
as  consulting  engineer  of  the  East  Indian  Railway  and 
States  Railways,  he  would  strongly  advocate  a reduction 
of  rates,  and  he  was  certain  that  such  a policy  would 
ultimately  prove  remunerative.  There  can  be  little 
doubt  that,  as  regards  fibres  also,  the  same  beneficial 
results  will  be  produced  by  a reduction  in  the  rates.” 

The  Bombay  Chamber  of  Commerce,  in  a letter 
addressed  on  the  9th  May,  1879,  to  the  Famine  Com- 
mission,  said  : — 

“ The  high  rates  charged  for  the  conveyance  of  goods 
have  prevented  Western  India  from  reaping  all  the 
benefits  which  were  reasonably  expected  to  flow  from 
the  introduction  of  the  Great  Indian  Peninsula  system 
into  this  Presidency.  This  statement  is  borne  out  by 
the  fact,  that  on  a recent  occasion,  when  a reduction  of 
their  grain  rates  was  made,  a very  large  development  of 
traffic  immediately  occurred  and  has  steadily  progressed. 
In  September,  1875,  the  Great  Indian  Peninsula  Rail- 
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way  reduced  their  grain  rates  from  the  producing  dis- 
tricts in  the  Central  Provinces  of  5§  pies  per  ton  per 
mile,  being  a reduction  of  30  per  cent,  on  their  previous 
rates.  This  reduction  left  the  rates  still  considerably 
higher  than  the  East  Indian  Eailway  Company’s  rates, 
but  it  led  at  once  to  a very  great  increase  in  the  traffic.” 

The  Bombay  Chamber  of  Commerce  then  went  on  to 
quote  figures  of  exports  in  illustration  of  the  rapid  in- 
crease in  the  traffic,  and  added: — 

“ But  these  illustrations  of  the  effect  of  reduced  rates 
prove  that  even  railways  in  India  may  be  of  little  avail 
in  fully  developing  the  resources  of  the  country  if  the 
rates  for  the  carriage  of  produce  are  not  reduced  to  the 
low  scale  necessary  to  attract  the  produce  of  the  districts 
through  which  they  pass.” 

There  can,  therefore,  be  no  doubt  that  a reduction  in 
the  rates  of  railway  carriage  for  the  fibrous,  as  well  as 
other,  products  of  India  would  have  a beneficial  result. 

I venture  now  to  suggest  that  the  qixestion  be  re- 
ferred to  the  Public  Works  Department  for  early  con- 
sideration. If  a reduction  of  rates  for  all  fibrous 
materials  is  not  feasible  at  present,  I would  earnestly 
suggest  that  such  materials,  when  destined  for  paper 
manufacture  at  least,  be  allowed  to  be  carried  over  the 
railways  at  rates  lower  than  those  now  imposed.  A 
gentleman  who  is  engaged  in  the  business  in  Lower 
Bengal  writes  to  me  on  this  subject  as  follows : — 

“ A great  deal  of  raw  material,  which  could  be  utilised 
for  paper-making,  cannot  be  brought  down  by  rail  on 
account  of  the  high  freight  payable  according  to  the 
present  goods  tariff  of  all  railways  in  India. 

“Amongst  the  well-known  materials  used  for  paper- 
making, take,  for  example,  aloe -fibre,  jute,  hemp,  flax, 
rags,  and  waste  papers  ; all  these,  when  loosely  packed, 
are  at  present  put  in  Class  2,  the  rate  of  which  is  50 
pies  per  100  maunds  per  mile.  Mounj  or  any  other 
grass  or  plaintain  leaves,  when  loosely  packed,  belong  to 
class  3,  and  are  charged  66f  pie  per  100  maunds  per 
mile.  Plantain  leaves  and  grass  have  an  additional 
obstacle  in  being  subjected  to  a minimum  weight  of  81 
maunds. 

“ Now,  you  are  well  aware  that  aloe -fibre,  jute,  hemp, 
flax,  when  destined  for  twine  or  textile  manufactures, 
might  be  able  to  bear  a second-class  rate  on  account  of 
their  higher  market  value  : but,  seeing  that  it  is  only 
the  cuttings  or  waste  of  these  materials  that  are  used 
for  paper  manufacture,  they  cannot  possibly  be  of  so 
high  a value,  aud  cannot,  therefore,  bear  the  same 
charge.  The  cuttings  or  waste  should  consequently  be 
treated  specially  and  charged  a much  lower  rate.” 

This  can,  I venture  to  think,  be  done  by  placing  all 
materials  destined  for  paper  manufacture  under  a 
distinct  head  of  “ paper-making  materials  ” in  the  goods 
tariff,  and  classing  the  head  under  Class  I.  33^  pie 
per  100  maunds  per  mile)  when  the  material  is  loosely 
packed,  and  under  special  class  when  despatched,  pressed 
or  screwed  in  bales.  In  neither  case  need  there  be  any 
restriction  as  to  minimum  weight,  and  the  usual  reduc- 
tion might  be  allowed  when  carried  over  150  and  310 
miles  respectively. 


CHINESE  MATTING. 

The  following  remarks  from  a paper  by  Dr.  Hance, 
of  Hong  Kong,  published  in  vol.  viii.  of  the  Journal 
of  Botany,  British  and  Foreign,  are  supplementary 
to  the  article  in  the  Journal  of  the  Society  of 
Arts  of  May  27th,  p.  595.  The  plant  used  for 
sails  of  native  craft,  or  for  covering  boxes,  and 
described  in  the  United  States  Consul’s  report  as  an 
“aquatic  grass”  or  “rush,”  is  a cyperaceous  plant, 
known  to  botanists  as  Lepironia  mucronata,  Rich.  It  is 
recorded  as  a native  of  the  Indian  Archipelago, 
Australia,  and  Madagascar.  Of  the  matting  made  from 
this  plant.  Dr.  Hance  says  the  natural  colour  is  a pale 
brown,  nor  is  he  aware  that  it  is  ever  dyed,  nor,  so  far 


as  he  knows,  is  it  ever exported  to  foi’eign  countries, 
except,  doubtless,  in  the  form  of  bed  mats  for  Cliiuesc 
residing  in  Australia  and  California.  It  is  certainly  re- 
markable that  a plant  of  comparatively  limited  geo- 
graphical distribution,  and  in  none  other  apparently  oi 
its  native  localities  turned  to  any  account,  should  furnisl 
the  raw  material  for  a vast  manufacturing  ixulustry 
and,  perhaps,  still  more  strange,  that  the  source  of  tlii. 
should  not  before  have  been  discovered.  As  in  the  cast 
of  Ilydropyrum  latifoUum,  Griseb.,  which  supplie.- 
thousandsof  tons  of  a favourite  vegetable,  it  shows  hov 
much  we  may  have  still  to  learn,  even  at  the  oldest  aiu 
most  frequented  marts  of  trade,  concerning  the  uses  t 
which  many  apparently  insignificant  plants  are  put 
The  attention  of  the  authorities  in  our  possessions  in  tin 
Straits  of  Malacca,  and  of  those  of  Netherlands  (India 
might  be  advantageously  directed  to  encouraging  th< 
cultivation  of  this  plant,  and  so  developing  a large  unc 
profitable  manufacture. ’ ’ 

Regarding  the  floor  matting,  which  fomis  such  ai 
important  trade  with  America  that  it  ranks  in  point  o 
value  about  sixth  or  seventh  of  all  articles  shipped  ti 
foreign  countries  from  Canton,  the  whole  of  thi, 
matting  is  woven  from  the  cxdms  of  Cypcrus  h get  for  mis 
Roxb.  It  does  not  seem  to  be  known  what  the  “ hui 
fa  ’ ’ plant  is,  from  the  flowers  and  seeds  of  xvhich  ; 
yellow  dye  is  prepared,  but  Dr.  Hance  is  of  opiuioj 
that  the  “lam-yip,”  or  blue  plant,  is  referable  to  th 
natural  order  “ Acanthaceae.” 

From  a table  showing  the  export  of  matting  from  tin 
port  of  Canton  from  1870  to  1877  inclusive,  it  seem 
that,  next  to  North  America,  Hong  Kong  takes  th' 
largest  quantity.  Great  Britain  taking  third.  During 
the  years  as  stated  above  the  lai'gest  quantity  wa: 
exported  in  1872,  when  115,220  rolls  were  sent  away. 


COEEESPONDENCE. 


DOMESTIC  ECONOMY  CONGRESS. 

By  an  error  in  the  report  of  a previous  meeting  (p.  638) 
I was  made  to  point  to  the  educational  administration  o: 
St.  Pancras  as  a model  for  imitation.  On  the  contrary,  1 
pointed  out  the  educational  administration  of  the  distric 
half-time  school  of  Anerley  as  the  model  for  the  stud} 
of  St.  Pancras,  so  far,  as  appeared,  and  of  other  parishes 

Edwin  Chadwick. 


GEHEEAL  NOTES. 


Portable  Disinfector. — The  principle  adopted  in  thi^ 
dininfector,  by  Mr.  'Washington  Lyon,  is  the  introductioi 
of  steam,  under  regulated  pressure,  into  a specially -con- 
structed apparatus,  in  place  of  dry  heat,  for  the  purpose  o; 
destroying  all  forms  of  insect  life  and  the  lower  organisms 
germs,  &c.  The  chief  advantages  claimed  for  the  apparatu; 
are  that,  while  all  kinds  of  wearing  apparel,  bedding,  furni- 
ture, &c.,  can  be  disinfected  by  its  means,  no  article  need  b( 
unmade,  the  colours  of  silk,  woollen,  and  cotton  materials 
are  unaffected,  papers  are  uninjured,  and  all  unpleasam 
smell  is  avoided.  The  apparatus  is  made  of  iron,  having  ar 
outer  casing,  with  a space  between,  into  which  steam,  at  a 
pressure  of  about  25  lbs.  is  admitted.  The  articles  to  be 
disinfected  are  placed  in  the  interior,  and  the  door  is  closed. 
Steam,  at  a pressure  of  about  20  lbs.,  is  then  admitted  ink 
the  interior,  which  raises  the  temperature  to  abou- 
259°  Fahr.,  and  the  process  of  disinfection  commences 
The  presence  of  the  steam  in  the  casing  prevents  condensa- 
tion of  the  steam  in  the  chamber.  A wor^  ing  model  of  tbn 
disinfector  was  exhibited  last  year  at  the  Society  of  Arts, 
during  the  meeting  of  the  Conference  on  the  Progress  oi 
Public  Health,  and  it  has  since  been  brought  into  practical 
use. 
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AU  communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-streetf  Adelphi,  London,  W.  O. 


NOTICES. 


AET  FUENITURE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Eoyal  Albert  Hall,  is  now  open 
daily.  A non-transferable  season  ticket  will  be 
sent  to  any  member  of  the  Society  on  application 
to  the  Secretary.  A ticket,  to  admit  two  persons, 
is  sent  with  the  present  Journal. 


PROCEEDINGS  OF  THE  SOCIETY. 


PLANT  LABEL  COMMITTEE. 

Committee.— George  F.  Wilson,  F.R.S.  (Chair- 
man), F.  J.  Bramwell,  F.R.S.  (Chairman  of  the 
Council),  Lord  Alfred  S.  Churchill,  Rev.  H.  Harpur 
Crewe,  Professor  W.  T.Thiselton  Dyer, F.R.S., Rev. 
H.  N.  Ellacombe,  H.  J.  Elwes,  Sir  J oseph  D.  Hooker, 
K.C.S.I.,  C.B.,  F.R.S.,  Whitehead  Jeffrey,  George 
C.  Joad,  Rev.  J.  G.  Nelson,  William  So  werby.  Rev. 
Charles  WoUey  Dod,  and  Colonel  Trevor  Clarke. 

The  following  is  the  Report  of  the  Committee, 
which  has  been  adopted  by  the  Council : — 

The  conditions  under  which  the  Society’s  Silver 
Medal  and  the  £5  prize,  provided  by  Mr.  G.  F 
Wilson,  were  offered,  were  as  follows: — 

“ The  Council  of  the  Society  of  Arts  are  prepared 
to  award  a Society’s  Silver  Medal,  together  with  a 
prize  of  £o,  which  has  been  placed  at  their 
disposal  for  the  purpose  by  Mr.  G.  F.  Wilson, 
F.R.S.,  for  the  best  label  for  plants.  The 
object  of  the  offer  is  to  obtain  a label  which 
may  be  cheap^and  durable,  and  may  show  legibly 
whatever  is  written  or  printed  thereon ; the 
label  must  be  suitable  for  plants  in  open  border. 
These  considerations  will  principally  govern  the 
award.  The  award  will  be  made  on  the  recom- 
mendation of  the  committee,  which  will  be  ap- 
pointed for  the  purpose  by  the  Council.  Specimen 
labels,  bearing  a number  or  motto,  and  accom- 
panied by  a sealed  envelope  containing  the  name  of 
the  sender,  must  be  sent  in  to  the  Secretary  of  the 
Society  not  later  than  the  1st  May,  1881.  The 


Council  reserve  to  themselves  the  right  of  with- 
holding the  medal  and  prize  offered,  if,  in  the 
opinion  of  the  judges,  none  of  the  specimens  sent 
in  are  deserving.” 

In  answer  to  this  notice,  which  was  first 
issued  in  January  last,  120  sets  of  specimen 
labels  were  sent  in.  Some  of  these  are  ingenious, 
but  many  show  ignorance  of  the  conditions  to 
which  labels  are  exposed  in  open  borders,  rock- 
work,  &c.  There  are  a great  number  of  applica- 
tions of  glass  to  labels ; some  of  these  specimens 
were  broken  even  in  the  transit,  showing  how  un- 
suitable they  are  to  stand  rough  usage.  Some  very 
useful  labels  have  been  sent  in,  which,  though  per- 
haps not  absolutely  new,  are  unknown  to  the 
generality  of  cultivators. 

The  committee  are  of  opinion  that  none  of  the 
labels  sent  in  competition  are  deserving  of  the 
Society’s  medal,  but  they  have  pleasure  in  expres- 
sing their  opinion  that  the  following  possess  many 
points  of  merit,  and  they  therefore  beg  leave  to 
draw  the  attention  of  persons  interested  in  the 
subject  to  them  : — 

E.  J.  Alment,  194,  Romford-road,  Stratford. — 
Zinc  labels,  with  galvanised  iron  wire  stems. 

J.  Pinches,  27,  Oxenden-street,  S.W.  — Zinc 
labels,  with  stems  of  zinc,  iron,  and  oxidised  iron. 

Thomas  Johnston,  Saw  Mills,  Renfrew,  Scotland. 
— Labels  of  teak  wood. 

J.  Wolstenholme  and  Son,  Grimes -street,  MiU- 
street,  Ancoats,  Manchester. — Holly-wood  and 
box- wood  labels. 

Rev.  H.  Ewbank,  St.  John’s,  Ryde,  Isle  of 
Wight. — Wood  labels,  with  iron  wire  supports. 
These  are  painted  white,  and  a coat  of  black  paint 
added,  which,  when  wet,  is  removed  where  the 
letters  are  required,  in  order  to  show  the  white 
ground  beneath. 

J.  Wood,  Woodville,  the  Spring,  Kirkstall, 
Yorks.— Zinc  labels,  with  galvanised  iron  wire 
supports. 

Walter  J.  Todd,  32,  Angell-road,  Brixton,'  S.W. 
— Wood  labels,  with  wire  supports. 

C.  Yates,  Mortlake. — Zinc  labels  of  various 
patterns  ; ink  for  writing  on  same. 

S.  Mount,  Harbledown,  Canterbury.— Painted 
iron  labels. 

J.  C.  Turner,  Salisbury-road,  Blandford. — Zinc 
labels. 

J.  Dowdney,  1,  Montpellier- villas,  West-street, 
Croydon. — Wood  labels,  with  wire  supports. 

Rev.  C.  WoUey  Dod. — Iron  and  wood  labels. 

There  is  also  an  iron  label  sent  in  by  the  Rev. 
H.  N.  Ellacombe,  for  the  inspection  of  the  com- 
mittee, though  not  in  competition,  which  is  weU 
deserving  of  notice,  since  it  has  been  in  use  for 
more  than  sixty  years  in  Mr.  EUacombe’s  garden, 
and  is  still  in  perfectly  sound  and  good  condition. 

The  committee  would  suggest  that  the  proprietors 
of  the  labels  sent  in  should  present  their  specimens 
to  the  Council  of  the  Royal  Horticultural  Society, 
if  that  society  is  willing  to  accept  them,  in  order 
that  they  may  form  a permanent  exhibition  of 
labels.  They  also  recommend  that  the  offer  of  the 
prizes  should  be  renewed  for  the  following  year, 
and  for  the  guidance  of  future  competitors  they 
offer  a few  suggestions. 

Wood  is  probably  the  cheapest  and  best  material 
for  cheap  labels.  It  is  at  present  liable  to  the 
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objections  that  the  part  in  the  ground  rots,  and 
the  writing  on  the  label  becomes  illegible.  If  by 
some  process,  such  as  perfect  kyanizing  or  treat- 
ment with  paraffin,  these  objections  could  be  re- 
moved, an  excellent  cheap  label  would  be  the 
result.  Such  labels,  however,  would  have  to  be 
tested  in  actual  use  against  unprepared  labels, 
before  any  award  upon  them  could  be  made. 
Slate  labels,  made  thick  enough  not  to  break, 
might  be  useful.  Cheap  thick  glass  labels  might 
be  useful  for  the  same  purpose,  if  proper  means 
of  writing  upon  them  were  provided. 

H.  Teueman  Wood, 

Secretary, 


CANTOR  LECTURES. 
WATCHMAKING, 
By  Edward  Rigg,  M.A. 


Lecture  II. — ^Delivered  Monday,  Feb.  14, 1881. 

Degree  of  accuracy  required  in  the  ordinary  watch — 
Fourteen  years'  statistics  of  the  clock  and  watch 
ir<jde — Systems  of  manufacture  in  this  country  and 
abroad — Descrijption  of  specimens  illustrative  of  the 
various  stages  of  construction — Comparison  of  the 
several  systems. — Suggestions. 

The  latter  portion  of  the  last  lecture  was  devoted 
to  the  consideration  of  certain  points  connected 
with  the  manufacture  and  adjustment  of  high-class 
watches.  I endeavoured  to  show  that,  although  it 
may  be  quite  possible  to  produce  a going-barrel 
watch  that  shall  indicate  strictly  accurate  time  at 
any  period  through  the  24  hours,  the  care  required 
in  the  adjustment  of  so  perfect  a timekeeper  is  far 
greater  than  when  a fusee  is  employed,  for  the 
’rariation  in  the  force  of  the  best  going-barrel 
springs  will  cause  the  arc  of  vibration  to  fall  off 
to  the  extent  of  about  100°,  an  amount  which 
represents  a very  severe  tax  on  the  isochronism 
of  the  balance-spring.  As  the  delicacy  of  the 
instrument  may  be  considered  to  be  in  proportion 
to  the  care  required  in  its  adjustment,  it  is  difficult 
to  see  what  valid  reason  can  be  urged  against  the 
fusee  in  such  watches  as  we  are  considering.  By 
securing  a motive  force  that  is  approximately 
uniform,  it  very  materially  diminishes  the  labour 
involved  in  the  production  of  a timekeeper  that  can 
be  relied  on  to  be  accurate  throughout  the  whole 
day,  and,  therefore,  may  be  said  to  actually  reduce 
the  cost  of  manufacture  of  the  best  English  watch, 
at  the  same  time  increasing  its  reliability. 

But,  after  all,  it  is  not  every  buyer  that  re- 
quires such  an  exact  instrument;  and  the  table 
given  at  the  end  of  the  last  lecture  seems  to 
show  that,  for  ordinary  use,  the  going-barrel 
watch  has  been  the  subject  of  very  marked  advance 
in  recent  years.  Formerly,  when  the  English  and 
Swiss  makers  had  the  entire  trade  of  the  world 
practically  in  their  own  hands,  and  while  the 
English  fusee  watch  was  celebrated  as  a high-class 
timekeeper,  the  Swiss  going-barrel  had  complete 
control  of  the  cheaper  markets.  But  since  about 
the  middle  of  the  present  century  the  production 
of  France  has  very  largely  increased,  and  more 
recently  American  manufacturers  have  appeared 
as  competitors,  both  in  their  own  country  and 
in  Europe.  This  rapid  increase  in  total  pro- 
duction, and  the  improvements  in  the  going-ba^rrel. 


point  to  the  conclusion  that  English  makers  should 
examine  most  minutely  into  their  system  of  work- 
ing, carefully  study  the  merits  of  every  suggested 
improvement,  and  themselves  take  the  watch  in 
hand,  investigating  any  weak  points  in  its  design 
or  system  of  manufacture. 

That  there  is  urgent  need  for  such  exertions  at 
the  present  day,  especially  in  regard  to  the  medium 
and  cheaper  class  of  watch,  is,  I believe,  generally 
admitted,  and  I have  been  at  some  pains  to  collect 
such  statistical  information  as  might  enable  us  to 
see  how  far  the  growth  of  foreign  competition 
during  recent  years  is  real : the  returns  suffice  to 
show  that  the  English  watch  trade  is,  in  a sense, 
in  a more  hopeful  condition  than  some  would  have 
us  believe,  notwithstanding  that  it  cannot  be  said 
to  exhibit  any  marked  signs  of  growth. 

They  cover  a period  of  fourteen  years,  namely, 
from  1867  to  1880,  and  are  comprised  in  six  tables. 
Some  of  the  information  has  been  already  pub- 
lished, but  only  a very  small  proportion  of  that  here 
given,  and  never  in  a collected  form.  Thus  certain 
hall-marking  returns  are  annually  made  public,  but 
many  of  the  figures  in  Table  VI.  are  new,  having 
been  expressly  supplied  to  me  by  the  authorities 
of  the  Assay  Offices  at  Birmingham,  Chester,  and 
London,  to  whom  I would  here  express  my  thanks. 
The  fulness  of  the  returns  of  imports  and  exports, 
as  compared  with  those  hitherto  accessible,  may 
be  gathered  from  the  fact  that  these  latter  have 
consisted  only  of  (1)  total  annual  imports  of 
clocks  in  number  and  value,  and  (2)  total  annual 
imports  of  watches  in  sterling  value.  These  con- 
stitute columns  14,  15,  and  20  of  Table  I.  Exports 
have  been  entirely  ignored,  as  also  the  details  in 
regard  to  imports.  I should  mention  that  this 
oversight  has  evidently  arisen  from  the  fact  that 
only  the  Monthly  Statements  and  Annual  Abstracts 
of  the  trade  of  the  United  Kingdom,  published  by 
the  Board  of  Trade,  have  been  consulted ; whereas 
it  is  only  the  “Annual  Statement”  of  the  same 
Department  that  contains  the  full  information. 

It  would  be  impossible,  within  moderate  space,  to 
discuss  these  returns  fully ; an  attentive  examina- 
tion of  the  figures  will  be  well  repaid,  as  it  will  bring 
to  light  many  points  of  interest,  the  importance 
of  which  one  individual  may  be  in  a better 
position  to  appreciate  than  another.  I propose, 
however,  to  add  a few  notes  to  each  table,  drawing 
attention  to  its  most  prominent  features. 

Table  I. — The  superior  quality  of  the  clocks  im- 
ported from  France  is  made  very  evident  by 
dividing  the  value  (which,  I may  here  mention, 
means  “declared  value”)  by  the  number  under 
each  country.  Thus,  taking  the  year  1879— 

A clock  from  Belgium*  is  valued  at  £0-43 

,,  France  ,,  3-27 

,,  Germany  ,,  1-28 

,,  Holland  ,,  0-27 

,,  United  States  ,,  0*36 

Our  imports  of  these  cheaper  clocks  are  increas- 
ing at  a rapid  pace,  whereas  those  from  France 
remain  stationary.  This  fact  is  brought  into 
prominence  by  the  column  headed  “mean  price.” 
The  numbers  of  clocks  from  the  United  States  and 
Holland  are  nearly  identical. 


* It  should  be  noticed  that  where  Belgium  is  mentioned  in  re- 
gard to  imports,  it  may  taken  to  mean  Swiss  manufactures  shipped 
at  Belgian  ports.  Sinxilarly,  Holland  exports  the  manufactures  of 
the  Black  Eorest, 
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In  regard  to  imported  watclies,  tbere  are  several 
noticeable  facts.  Since  1870,  the  beginning  of  the 
Franco-German  war,  Swiss  watches  have  come  to 
this  country  by  way  of  Belgium  instead  of  through 
France  ; indeed,  the  tariffs  imposed  by  the  French 
Government  are  so  prohibitive,  that  the  great 
majority  of  the  French  watches  pass  into  Switzer- 
land, and  are  then  exported  to  England  by  the 
same  route.  Under  “Other  Countries,”  iu^ISSO, 
are  included  watches  to  the  value  of  £2,115  from. 
Holland,  and  £2,197  from  the  Channel  Islands. 

The  American  watch  trade  does  not  figure  m 
the  returns,  for  imports  from  “ Other  Countries 
only  amount  to  about  £5,000  per  annum.  1876 
was  the  only  year  in  which  America  was  specified, 
when  the  amount  recorded  was  £4,2/2  (and 
this  I have  included  with  the  amount  given  for 
“ Other  Countries  ”).  The  relatively  large  figure 
in  1879  comprises  £13,933  from  Holland;  and 
thus  the  returns,  full  as  they  are,  must  be  regarded 
as  deficient  in  this  important  particular.  The 
omission  appeared  to  me  to  be  so  serious  that  1 
consulted  Messrs.  Eobbins  and  Appleton  with  a 
view  to  its  explanation,  and  they  have  obligingly 
given  me,  for  publication,  the  number  and  value 
of  their  imports  into  this  country  during  1^ 

year.  The  “movements”  imports  numbered  24,3303 

and  the  approximate  value  was  £40,000 ; the 
reason  for  the  omission  from  the  official  returns; 
appears  to  be  that  the  watches  are  all  without, 
cases,  and  are  therefore  classed  at  the  Custom- 
house as  “ watch  materials.”  These  figures  will 
enable  us  to  apply  an  approximate  correction  to 
the  total  imports  for  the  previous  years. 

The  section  headed  “Net  Imports”  is  deduced 
from  the  total  imports  by  deducting  the  exports, 
of  foreign  produce  shown  in  Table  IV.;  the 
figures  thus  obtained,  together  with  the  American 
watches  imported,  must  be  taken  to  represent  the 
annual  home  consumption  of  foreign-made  clocks 
and  watches.  They  show  a rajud  growth  in  the 
number  of  clocks,  and  a somewhat  irregular  but 
distinct  growth  in  the  value  of  watches;  the  net 
imports  during  the  year  1880  are,  however,  in 
both  cases,  somewhat  below  those  of  the  year  that 
immediately  ]>recede  it. 

TahhII.—T\\Q  first  column  of  Table  IV.  gives 
the  gross  annual  value  of  the  exports  of  home 
produce,  classed  as  “ Clocks,  V atches,  and  parts 
thereof.”  I thought  it  advisable  to  include  all 
the  information  supplied  by  the  Government 
Returns,  and  have  therefore  prejjared  this  Table  II. 
It  is,  however,  in  a sense  unsatisfactory,  owing  to 
the  fact  that  in  many  instances  different  countries 
were  specified  from  year  to  year  as  importing  the 
manufactures  of  Great  Britain ; but  since  1871 
there  has  been  a greater  degree  of  uniformity, 
although  the  subdivision  is  less  complete  ; never- 
theless, the  table  is  in  a high  degree  interesting, 
as  showing  who  are  our  best  customers,  but  it  does 
not  call  for  much  special  remark.  The  £20,038 
sent  to  “ Other  Countries  ” in  1881  includes  £2,187 
in  exports  to  Germany. 

The  statistics  prior  to  1870  are  singularly  com- 
plete, as  clocks  and  watches  are  given  separately 
both  by  number  and  value.  Comparing  the  line 
of  totals  at  the  bottom  of  the  table  with  the  first 
column  in  Table  IV.,  it  appears  that  about  60  per 
cent,  of  the  exports  are  watches,  the  mean  price 
of  which  fell  gradually  from  £6 '76  in  1867  to  £4*76 
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II. — Disteibution  of  Home  Peoduce  Expoeted. 

Note. — Since  1870,  the  Exports  of  Home  Produce  are  given  only  in  Sterling  Value  under  the  heading, 

“Clocks,  Watches,  and  parts  thereof.” 


1867. 

1868. 

1869. 

COUNTEY. 

Clocks. 

Watches. 

Clocks. 

Watches. 

Clocks. 

Watches. 

Value. 

Value. 

> 

6 

'A 

Value. 

Value. 

d 

k; 

Value. 

Argentine  Confederation  ... 

£ 

193 

£ 

2,518 

£ 

213 

£ 

1,436 

£ 

96 

£ 

1,720 

Australia 

4,248 

4,985 

5468 

5^^8 

7^8*64 

7i202 

193 

1,052 

Belgium  

14*00 

4^617 

1,662 

8,240 

Brazil 

196 

2,489 

95 

1,026 

*9*22 

14*11 

168 

2,088 

British  India — 

Bombay  and  Scinde 

1,172 

1,807 

2,245 

2,912 

3,036 

4,142 

Madras 

444 

496 

737 

921 

912 

1,122 

Bengal  and  Burmah 

1,280 

4,625 

934 

2,463 

1,468 

3,664 

British  North  America  

*463 

L714 

*2*80 

lj*134 

,,  Possessions  in  South 

Africa  

515 

982 

461 

454 

492 

1,019 

Central  America 

*3*15 

3*,OT5 

Channel  Islands 

2,057 

6j095 

’l98 

*825 

2^639 

54*70 

*6*20 

*9*35 

2,311 

5,580 

China 

211 

560 

Chili  

Cuba  

***90 

14*63 

Egypt 

'l31 

558 

3,711 

28^832 

3i^0 

294*19 

*5*42 

*9*57 

84*12 

46^^9 

Prance  

169 

979 

*458 

*631 

279 

724 

Hong-Kong 

Malta 

New  Granada 

602 

893 

517 

504 

397 

2^921 

*917 

4J42 

*441 

14^ 

Eussia  

Spain  and  Canaries  

***64 

*8*97 

Straits  Settlements  

Sweden  and  Norway 

Turkey  Proper  

United  States— Atlantic 

818 

7j265 

"91 

*450 

*787 

61*132 

*6*48 

3,m 

„ Pacific 

est  Indies— British  

,,  Foreign 

Other  Countries 

2^893 

5400 

1,668 

ll’021 

2,966 

5’823 

li022 

6,376 

2,*6*74 

3*,746 

14*48 

5i5*58 

Totau  

11,454 

20,425 

9,040 

61,141 

13,805 

20,571 

10,925 

60,032 

19.084 

1 26,479 

16,364 

82,596 

Mean  Price  

£1-78 

£^7S 

£149 

£5-49 

£1-38 

£5-05 

1870. 

COUNTEY. 

Clocks. 

Watches. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

6 

d 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Argentine  Confederation 

143 

2,013 

2,632 

2,563 

38,*328 

38,*397 

32,*741 

33,*178 

28,*744 

Australia 

3,*703 

4,*714 

4,923 

15,145 

43450 

41431 

33429 

Belgium, 

1,*497 

7,2k 

11,507 

10,704 

23,515 

25,503 

28,330 

27,211 

38,740 

28,080 

31,660 

32,431 

Brazil 

4,*215 

3,*265 

612 

3,955 

6,554 

4,496 

6,208 

4,298 

2,945 

3,410 

2,687 

British  India — 

Bombay  and  Scinde  ... 
Madras 

4,623 

731 

3,943 

976 

3,158 

2,863 

4,559 

2,166 

5,634 

1,463 

5,442 

2,165 

6,193 

1,360 

2,951 

1,470 

3,328 

1,815 

2,990 

1,021 

2,855 

Bengal  and  Burmah . . . 

1,085 

3,598 

i*^9 

4,079 

5,011 

6,708 

5,532 

6,652 

6,809 

6,340 

8, *048 

British  North  America... 

504 

605 

192 

l,*6i3 

5*482 

3,308 

3,827 

3,470 

... 

5,860 

,,  Possessions  in 

14,704 

South  Africa  . . . 

607 

752 

188 

1,151 

8,098 

11,644 

10,994 

9,479 

8,742 

7,911 

9,085 

16,871 

Central  America 

Channel  Islands 

1,*452 

4,*ioi 

China 

Chili  

*384 

*519 

*372 

1,*897 

2*027 

Cuba  

212 

1,740 

1,*629 

U261 

Egypt 

*198 

*803 

8,383 

37,741 

24, *630 

28471 

9477 

1498 

1,372 

662 

S',325 

Prance  

2,402 

4,714 

6,489 

6467 

6,374 

9,010 

9,845 

10,629 

8,780 

Hong-Kong 

Malta 

*215 

1,039 

2,*3k 

*ek 

ek 

‘ek 

New  Granada 

1,166 

12,221 

15,516 

11430 

9470 

**878 

Eussia  

3,599 

Spain  and  Canaries  

2,020 

3, *146 

Straits  Settlements  

*625 

*610 

Sweden  and  Norway 

3,’i08 

8453 

3436 

4446 

Turkey  Proper  

*739 

1,*814 

2.113 

4,061 

21^275 

23,152 

26, *440 

29, *9^ 

United  States— Atlantic 

1,443 

7,849 

59,936 

14,606 

23jk9 

12496 

iejb6 

30,*079 

,,  Pacific... 

37 

66 

90 

349 

West  Indies— British  ... 

*204 

*908 

„ Foreign... 

Other  Countries 

4,*2b 

i',731 

2,*442 

6, *972 

7464 

17,189 

19409 

27450 

30*589 

27488 

26,*737 

25,*446 

20,963 

20,*sk 

20,6k 

Total  

Mean  Price  ... 

20,908 

£P 

24,416 

■16 

19,280 

£4' 

91,635 

■76 

172,107 

142,306 

178,089 

146,794 

143,494 

156,898 

154,950 

140,890 

155,130 

156,817 
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III. — Disteibution  of  Foeeion  Clocks  Expoeted. 

Note.— The  Distribution  of  Foreign  Watches  Exported  is  not  given  at  all  in  the  returns,  neither  is  that  of  Clocks  during  the  years 

1867-70. 


Yeae. 

Australia. 

British  Ixdia. 

Straits 

Settlements. 

Sweden  and 
Norway. 

Other  Countries. 

Total. 

Mean 

Price. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

1867 

10,372 

5,843 

0-56 

1868 

5,827 

7,962 

1-36 

1869 

7,650 

7,013 

092 

1870 

12,124 

9,454 

0-78 

1871 

4,007 

3,220 

4,775 

3,144 

917 

757 

6,816 

5,343 

16,515 

12,464 

0-76 

1872 

6,175 

5,121 

6,361 

4,781 

1,510 

1,323 

4,714 

2,'532 

7,708 

7,047 

25,468 

20,804 

0-81 

1873 

6,399 

6,493 

1,453 

1,614 

1,322 

1,123 

3,204 

1,848 

7,447 

8,005 

19,825 

19,083 

0-96 

1874 

7,313 

7,272 

4,533 

3,522 

1,984 

1,471 

3,653 

2,117 

7,638 

6,112 

25,121 

20,494 

0-81 

1875 

8,166 

6,992 

2,892 

2,434 

1,425 

1,214 

7,061 

3,959 

8,366 

6,377 

27,910 

20,976 

0-75 

1876 

9,220 

8,202 

2,769 

2,218 

22,790 

11,744 

9,679 

7,380 

44,458 

29,544 

0-66 

1877 

7,608 

8,032 

4,240 

2,533 

25,913 

7,519 

13,866 

9,027 

51,627 

27,111 

0-52 

1878 

11,051 

7,700 

7,465 

4,884 

14,713 

4,180 

23,565 

12,866 

56,794 

29,630 

0-52 

1879 

9,558 

7,183 

8,.359 

4,395 

11,256 

3,358 

40,060 

23,404 

69,233 

38,340 

0-55 

1880 

16,853 

7,056 

16,843 

8,321 

9,737 

4,702 

12,386 

6,427 

94,399 

46,990 

150,218 

73,496 

0-49 

in  1870.  The  mean  price  of  English  clocks  exported 
fell  in  about  the  same  proportion.  Our  best 
customer  is  Australia ; Belgium  generally  comes 
next,  and  the  large  amount  of  our  exports  to  the 
United  States  will  be  a matter  of  surprise  to  many. 

Table  III. — This  gives  information  similar  to 
that  contained  in  Table  II,  but  in  regard  to  foreign 
clocks  exported  from  this  country.  The  returns 
do  not  give  such  details  in  regard  to  foreign 
watches,  except  in  one  or  two  isolated  cases,  which 
I shall  record  in  the  notes  to  Table  IV.  These 
returns  show  that  our  exports  of  foreign  clocks 
have  been  steadily  increasing  for  many  years  past, 
and  in  1880  there  was  an  extraordinary  expansion, 
the  figures  representing  both  number  and  value, 
being  nearly  double  those  of  the  preceding  year. 


One  feature  of  this  Table  III.  to  which  I would 
draw  attention,  is  the  large  export  of  foreign 
clocks  to  Sweden  and  Norway  from  this  country  ; 
it  is  certainly  unexpected.  In  the  exports  to 
“ Other  Countries  ” in  1879  are  included  1,049 
foreign  clocks  (valued  at  £4,920)  sent  to  France, 
and  14,079  (valued  at  £7,066)  sent  to  China.  Ex- 
ports during  1880  to  countries  not  provided  for  in 
the  Table  (which  I have  included  under  “ Other 
Countries”)  are: — 


No. 

Value. 

China  

31,878  ... 

...  £11,810 

France 

1,613  ... 

6,162 

Hong  Kong . . 

24,527  . . . 

11,241 

Japan  

19,329  ... 

8,125 

IV. — SuMMAEY  OF  ExPOETS. 


Year. 

Home  Produce. 

Foreign  Clocks. 

Foreign  Watches. 

Total. 

Number. 

Value. 

£ 

£ 

£ 

£ 

1867 

98,697 

10,372 

5,843 

3,291 

107,831 

1868 

93,997 

5,827 

7,962 

3,515 

105,474 

1869 

121,258 

7,650 

7,013 

3,114 

131,385 

1870 

146,186 

12.124 

9,454 

29,257 

184,897 

1871 

172,107 

16,515 

12,464 

59,900 

244,471 

1872 

142,306 

25,468 

20,804 

8,732 

171,842 

1873 

178,089 

19,825 

19,083 

6,479 

203,651 

1874 

146,794 

25,121 

20,491 

3,942 

171,230 

1875 

143,494 

27,910 

20,976 

7,479 

171,949 

1876 

156, a08 

44,458 

29,544 

19,397 

205,839 

1877 

154,9.50 

51,627 

27,111 

24,043 

206,104 

1878 

140,890 

56,794 

29,630 

30,600 

201,120 

1879 

155,130 

69,233 

38,340 

30,345 

223,815 

1880 

156,817 

150,218 

73,496 

26,017 

256,330 

T^le  IV. — Table  IV.,  giving  an  annual  summary 
convenient  for  reference,  and  is 
i^idex  of  the  state  of  the  Enghsh  trade 
that  the  statistics  afford.  There  is  a decided 
mndency  to  rise  in  the  column  headed  “ Home 
Produce ; ’’  indeed  the  last  figure,  that  for  1880,  is 
^tuaUy  £5,ol2  above  the  mean  of  the  previous 
tnirteen  years.  The  exports  of  foreign  produce 


may,  from  a commercial  point  of  view,  be 
regarded  as  forming  part  of  the  home  trade  ; they 
also  show  a decided  rise  ; we  are  therefore  safe  in 
concluding  that  the  English  trade  is  certainly  not 
in  such  a depressed  state  as  some  would  have  us 
believe,  and  1880  stands  out  as  the  one  in  which  a 
far  greater  amount  of  foreign  trade  was  done  than 
in  any  previous  year. 
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The  returns  add  the  following  particulars,  which 
I will  give  for  the  sake  of  completeness,  although 
they  are  of  no  special  moment : — 

Foreign  Watches  Exported, 

1871.  To  the  United  States  ....  £47,606 


,,  Other  countries  12,294 

1876.  ,,  Belgium  17,169 

,,  Other  countries  2,228 

1877.  ,,  Belgium  21,731 

,,  Other  coimtries  2,312 

1878.  ,,  Belgium  26,612 

,,  Other  countries  ......  3,988 

1879.  ,,  Belgium  21,302 

,,  Other  countries  9,043 

1880.  ,,  Belgium  20,274 

„ Other  countries 5,743 


Tcihle  F. — As,  prior  to  1870,  numbers  as  well  as 
value  were  always  given  in  regard  both  to  im- 
ports and  exports,  I have  added  this  table,  which 
consists  mainly  of  “ Mean  Prices  ” calculated  from 
these  returns.  The  mean  price  of  both  clocks  and 
watches  of  home  manufacture  exported  fell 
regularly  as  already  mentioned;  and  full  details 
are  given  of  the  manner  in  which  other  prices 
varied,  as  well  as  all  particulars  of  the  numbers  of 
the  several  articles  imported  and  exported, 

The  figures  in  regard  to  chronometers  exported 
cannot  be  taken  as  in  any  way  an  index  of  the 
amount  of  our  foreign  trade  in  that  branch,  for 
many  vessels  obtain  their  supply  when  in  an 
English  port,  and  this  would  naturally  not  be 
included  as  an  “ export.” 

The  last  column  of  the  table  gives  the  average 
mean  prices  during  the  four  years  under  considera- 
tion, and,  taken  in  conjunction  with  the  preceding 
tables,  they  constitute  the  sole  means  at  our  disposal 
for  ascertaining  approximate  numbers  in  recent 
years.  Thus,  taking  £5*41  as  the  average  price  of  an 
exported  English  watch,  and  remembering  the 
fact,  already  mentioned  in  speaking  of  Table  II., 
that  about  60  per  cent,  of  the  total  exports  are 
watches,  it  appears  from  the  second  column  of 
Table  IV.  that,  for  example,  in  1880,  we  exported 
about  £100,000  in  English  watches,  and  that  their 

number  was  approximately  ^ or  18,480.  The 

mean  price  of  an  imported  foreign  watch  being 
taken  to  be  £1’60,  it  appears  from  the  last  column 
but  two  of  Table  I.,  that  in  the  same  year  we 

imported  for  home  consumption or  251,030 

foreign  watches,  to  which  we  may  probably  add 
about  20,000  of  American  manufacture  that  are 
not  included  in  the  returns.  Now,  the  last  census 
showed  that  there  were  23,766  men  and  749 
women  engaged  in  the  clock  and  watch  trade 
in  the  United  Kingdom,  or  a total  of  24,515. 
Thus  it  appears  that  we  actually  did  not  ex- 
port one  watch  per  head  of  the  watchmaking 
population,  and  imported  about  ten.  It  would 
perhaps  have  been  fairer  to  compare  the  popula- 
tion with  the  returns  for  1871,  the  year  of  the 
Census.  The  export  of  home  watches  wasthen  about 

— or  21,250,  and  the  net  imports  of  foreign 
409  514 

watches  — - = 255,970,  and  the  proportion 

therefore  is  even  worse  (as  1 is  to  12). 

Table  VI, — This  table  gives  the  returns  of 
watch  cases  hall-jparhed  at  the  several  Assay 


Offices ; numbers  that  have  hitherto  been  accepted 
as  an  index  of  the  state  of  trade  in  this  country. 
But  a little  consideration  will  suffice  to  show  that 
they  are  subject  to  much  uncertainty,  and  liable  to 
be  fallacious  when  used  for  such  a purpose,  for 
many  cases  are  imported  in  order  to  receive  the 
hall-mark,  and  subsequently  enclose  foreign-made 
works.  Their  number  is  very  uncertain,  but  it 
will  be  seen  from  the  information  supplied  by  the 
Chester  Assay  Office  authorities  that  since  the  year 
1876,  when  cases  appear  to  have  been  first  brought 
to  England  for  this  purpose,  they  have  averaged 
about  13,000  per  annum  at  Chester,  and  of  these 
not  more  than  7*5  per  cent,  have  been  gold.  This 
latter  fact  seems  to  point  to  the  conclusion  that 
the  gold  cases  marked  would  afford  a fairer  index 
of  our  trade  than  the  total  number,  and,  if  it 
be  accepted,  the  returns  for  the  last  five  years 
certainly  indicate  a steady  fall  in  the  production. 
At  the  same  time  it  is  well  to  note  that,  judging 
from  the  Chester  returns  alone,  the  number  of 
silver  cases  of  home  manufacture  shows  a very 
large  increase,  and  a gradual  decline  observable  in 
the  number  of  foreign  cases  marked  at  that  office 
justifies  the  conclusion  that  the  diminution  in  the 
total  numbers  is  not  entirely  borne  by  the  English 
trade.  Further  uncertainty  is  occasioned  by  the 
fact  that  many  English  cases  are  fitted  with  foreign- 
made  movements,  and  we  have  no  means  of  ascer- 
taining how  their  number  varies  from  year  to  year.i 

And  there  is  yet  another  source  of  uncertainty 
in  these  hall-marking  returns  as  an  index  of  the 
watch  trade.  The  Birmingham  Office  records  the 
cases  by  gross  weight,  and  the  numbers  given  are 
calculated  on  the  assumption  that  each  case  weighs 
about  H oz. ; but  this  is  obviously  liable  to  con- 
siderable error,  more  especially  if  many  foreign 
cases  are  included,  as  they  never  reach  that  weight. 

There  is  one  fact,  then,  which  the  statistics  I 
have  been  able  to  collect  bring  into  striking 
prominence  ; it  is  the  utter  impossibility  of  draw- 
ing any  reliable  conclusions  as  to  the  state  of  the 
English  trade  from  these  returns  of  the  several 
Assay  Offices.  The  year  1879,  affords  a remark- 
able instance  of  this  fact.  In  comparing  the 
number  of  cases  marked  at  Gold  smiths’ -hall  during 
that  year,  with  those  of  years  immediately  pre-. 
ceding  it,  the  Horological  Journal,  in  January. 
1880,  observed  Short  of  absolute_  extinction: 
the  English  watch  manufacture  certainly  reached 
as  low  a point  as  possible  during  the  year  jus^ 
passed.”  Now,  in  the  light  of  these  officia' 
returns,  what  are  the  facts  ? The  net  imports; 
(Table  I.)  were  £2,500  above  the  average  of  the 
previous  nine  years,  and  the  exports  of  home 
produce  (Table  IV.)  were  £1,600  above  the  average 
for  the  same  period. 

The  returns  of  the  total  export  trade,  that  is  m- 
elusive  of  foreign  clocks  and  watches,  given  in  Table 
IV.,  afford  stdl  more  conclusive  evidence  of  the 
relative  prosperity  of  1879.  They  reached  a value 
of  £223,815,  considerably  in  excess  of  the  value  h 
any  previous  year,  except  1871,  when  the^  export: 
were  abnormally  expanded  by  £47,606  in  Swiss 
watches  sent  to  America.  And  the  exports  during 
that  year  are  even  exceeded  by  those  of  1880,  whicl 
shows  a gross  increase  of  £32,515  over  1879,  mainl3 
owing  to  the  foreign  clocks  re-exported  bein^ 
largely  in  excess,  although  there  is  a distinct  rxs< 
in  home  produce. 
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V.— Fubtheb  Paetioulabs  in  EEaAED  TO  THE  Yeaes  1867—1870. 


EXPORTS. 

1867. 

1863, 

1869, 

1870, 

Average 

of 

the  Four 
Years. 

Hohe  Pboducb. 

Clocks— Mean  Price 

£676 

£1*49 

^ 1 *QQ 

£1*16 

£1-41 

£5-41 

Watches — Mean  Pn>e 

tP'S’AQ 

XX  t^O 

£4*7rt 

Chronometers  — N umber . . . . ; 

69 

‘xiJ 

QK 

XD  vO 

4 u 

GA 

Value 

£1,894 

£27-45 

OO 

•P9 

121 
i?Q  AOQ 

9U 
^9  7^i 

Mean  Price  

-^?97»7Cj 

XOfU^o 

XZ9I  0~k 

£30*6 

£27-69 

Clock  and  W'atch  Movements — Value  

£15,237 

£0-56 
149 
£1,357 
£9-11 
872 
£1,934 
£2-22 
£3-22 
1 ,021 

4 

£11,032 

XzO  OU 

£9,085 

i?A*QO 

ro?  QQ1 

Fobeigs  Peoduce. 

Clocks — Mean  Price  . 

XZf  jOOl 
' ^A*7Q 

£0'81 

Watches— Gold ; Number 

X/i  OO 

1 cn 

OQ7 

XU  4 0 
0 1 ftQ 

Value  

lou 

^0  1 Qi 

404 
J?0  A74J 

ZjXOO 

C7Q 

Mean  Price  

4?  1 1 'Cri 

XZ9U4  b 
X?7*OQ 

XXO9O1  0 
-PQ‘7Q 

£8-73 

Silver,  &c. ; Number  

X'll  OD 

X<  40 
1 1 nti 

XO  4 0 

Value  

X jUDo 

X,XUd 

4 j009 
4)  10  Q70 

Mean  Price  

^x^OOJL 

XX^uOO 

^A*Q4 

X XL/)Of  U 

■T1  *Q4 

£1-35 

£2-86 

Mean  price  of  all  Foreign  Watches  ej^ported  

Total  Number , 

XX  Za 

£2-89 

1 OAQ 

X9  91 

£2-24 

1 QOQ 

XX  O'! 

£2-91 

1 A Af^O 

X>u9o 

XUjUOz 

IMPORTS. 

Beloium. 

Gold  Watches — Number 

653  ! 
£3,342 

C7A 

1 QPCPC 

17 

Value 

04  U 
■P4. 

ijODD 
^7  OAA 

l4  )OOZ 

-PftO  9ftQ 

Mean  Place 

£5-11 

3,988 

£4,906 

£1-23 

4,641 

£1'77 

£5-34 
3,193 
£4,010 
£1-25 
4 063 

X 4 jZUU 

XOU9ZO9 

£4*49 
97,555 
£141,434 
£1-45 
115  407 

£4-63 

Sliver  and  other  Watches — Numher 

XO  ox 
4 979 

Value  

£6i962 

£1-39 

QQ/t 

_ Mean  Price 

£1-44 

Total  Number  of  Watches.. 

Mean  Price 

■P2-1  ^ 

D>004 

4?o»OQ 

£1*92 

£1*94 

Fbance. 

Gold  Watches — Number... 

23,480 

£69,580 

£2-90 

90,807 

£108,460 

£1-19 

xz  xo 

24,145 

£73,987 

X2  40 

29  314 

22,494 

Value 

•P7ft  0^4. 

£59  909 

hlean  Price  

£3-06 

90,894 

£109,690 

£1-20 

115,039 

£1’68 

o^yjo'x 

£2-66 

93,671 

£105,023 

£1-12 

122,985 

£2-32 

71,798 

£76,116 

£1-06 

94,292 

£136 

£2-75 

Silver  and  other  Watches— Number 

Value  

_ , Mean  Price 

£1-15 

Total  Number  of  Watches 

114,287 

£1‘56 

Mean  Price 

£1  -48 

£1-51, 

Otheb  Cous'tbies. 

Gold  Watches — Number 

247 

£1,747 

390 

66 

2,452 

Value 

£2,947 

£1,002 

£9,729 

Mean  Price  

£7-07 

522 

£1,148 

£2-20 

769 

£3'76 

£7-55 

1,785 

£3,568 

£1-99 

2,175 

£15-18 

327 

£986 

£3-97 
10,986 
£12,650 
£1-15 
13  438 

£4-88 

onver  and  other  Watches — Number  . . 

Value  

, , Mean  Price 

£3-01 

393 

£506 

£1-35 

Total  Number  of  Watches 

Mean  Price 

£2'99 

£1-66 

£2-01 

T®rAL— 

Gold — Number  .. 

24,380 

25,405 

30  735 

42,798 

■\  alue  

£74,669 

£81  <i88 

£8fi 

£142,220 

Mean  Prioa 

£3-06 

95,317 

£114,514 

£1-21 

119,697 

A,OX9tJOO 

£3-21 

95,872 

£117,268 

£2*80 

£3-32 

£3-13 

Silver,  Ac.— Number  

98,977 

£112,968 

£1-13 

129,712 

180,339 

£230,200 

£1-27 

223,137 

£1-67 

Value  

Mean  Price 

£1-22 

121,277 

£1-31 

All  kiuds-  Number 

Mean  l*rice  

£1-58 

£1-64 

£1-53 

£1-60 

VI.— Watch-cases  Hall-maeked. 


GOLD. 

SILVER. 

Yeae. 

Bibming- 

Chester. 

London. 

Total. 

Birming- 

Chester. 

London. 

Total. 

Grand 

UAAI. 

English. 

Foreign. 

ham. 

English. 

Foreign. 

Total. 

1867 

7 ZGG 

0^  KA1 

OO  AAA 

17,023 

17.345 
15,583 
14,763 
18,395 
28,993 
36,423 
34,564 
25,778 
24,618 
24,651 

4.3.345 
39,262 
39,653 

07  Fi7A 

19Q  Q1Q 

1 Q 1 0 

1868 

1 1 AA(^ 

40yOOl 

24,952 

25,210 

24,881 

25,780 

28,441 

30,894 

U«J,U00 

36.398 
36,070 
36,973 
38,329 
41, .360 

43.399 
43,224 
44,489 
46,010 
42,579 
40,484 
34,158 
30,632 

8,726 

7,834 

8,374 

8,3-12 

9,018 

13,608 

17,106 

22,448 

21,648 

24,930 

37,834 

32,520 

30,692 

40,030 

85,995 

QQ  ilQQ 

x40y01a 
111  1 7 A 

lODjoXc/ 
147  i=;79 

1869 

2 

X X ,4^0 
in 

X.XX9X/ 4 
1A7 

1^4 f04 4 
14<3  4ft^ 

1870 

42 

xu,ooo 

19  0*V1 

CX>j^O*7 

9A0 

xui  joyo 
1AQ 

X *0  j jOO 

14fi  <3^ 

1871 

1 9 KAQ 

oDjZDv 

96,543 

1AQ  971 

XUt/ jODtl 

1 9Q  QPift 

X atO  jOOO* 

1 ft9  9QJ^ 

1872 

XZ,04J7 
1 9 Q1Q 

xzoyyoo 
AAK  C79 

104j4o*J 
1ft7  9Q9 

1873 

2 

XZ,9XU 
1 9 KAQ 

l\JOf44  1 
1AQ  071 

1 ^39  f^AA 

Xo4  f404 
OC\K  QOQ 

1874 

3 

1 Z,OUo 
1 1 QC7 

lUOjUl  1 
1 AO  QiA 

XbZjOUU 
1 QOfl 

zuojouy 

91A  AF^A 

1875 

0 

XX, uo/ 
1 1 

.31,234 

Q9  QQQ 

lUUjOX^ 

XDDjoZD 

1 f^O  7ACk 

ZXU^UDU 
9A4  9‘4ft 

1876 

42 

113 

32;3 

600 

634 

XX, DUO 

10,728 

1A  1QQ 

OQX 

34,844 

31,212 

30,161 

24,558 

91  ZQQ 

10,2k 

20,704 

12,655 

10,738 

Q Q/f7 

112  323 

119I394 

1 1 1 9Q 

LOuf4^*.ij 
170  1 

4U±j400 
99<=;  17« 

1877 

OuO 
1 AAA 

XlUjXDb 
10ft  <319 

440fl4  0 
94A  GQ1 

1878 

XU,XO*7 
Q A^iCk 

X,UUU 

^1.0yL4O 
1A1  A17 

lUO^OXZ 
1 QQ  PiQ7 

4^\JfO*7l 
9QA  A91 

1879 

7 70Q 

o71 
1,201 
1 QAQ 

4.ux,ux< 

09  7QA 

loUjDOl 
17Q  499 

ZuUjUZl 

207,580 

OAK  QQQ 

1880 

# yivu 
7 1Q1 

V4^4  OU 
C7  097 

14  0^^44 
17P» 

4 ,Xi7l 

ZX,4t/0 

OyO^i 

04  ^044 
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But  these  returns  prove  another  point  which  is 
less  satisfactory.  While  they  show  that  our  export 
trade  in  1879  and  1880  were  above  the  average  of 
preceding  years,  they  also  show  that  the  rapidly 
increasing  home  demand  is,  at  least  to  a very 
large  extent,  supplied  by  foreign  makers,  so  that 
our  credit  abroad  actually  appears  to  be  better 
than  in  this  country. 

The  cause  of  the  difference  of  £1*26  between 
the  prices  of  imported  and  exported  foreign 
watches  is  not  clear ; it  is,  however,  probably 
in  the  main,  due  to  the  fact  I have  already 
mentioned,  that  many  of  the  latter  come  to  this 
country  to  be  cased ; in  instituting  a comparison, 
therefore,  with  those  of  home  manufacture,  it 
would  be  fairer  to  take  the  two  export  prices 
rather  than  the  import  and  export. 

It  is  unfortunate  that  more  recent  details  in 
regard  to  the  mean  price  are  not  accessible,  but, 
accepting  those  already  given  for  1867-1870,  is  it 
fair  to  conclude  that  the  average  English  watch 
exported  is  so  much  superior  to  the  average  foreign 
watch,  as  to  justify  so  marked  a difference  in 
price  as  there  is  between  £5*41  and  £2 ‘86  ? Few 
will,  I think,  be  prepared  to  maintain  that  it  is 
not  open  to  question,  and  however  hopeful 
statistics  may  be,  the  trade  cannot  be  said  to  be 
in  a satisfactory  condition  until  either  such  a 
difference  is  justified,  or  the  price  is  reduced. 

In  considering  such  a subject,  there  are  many 
circumstances  to  be  taken  into  account.  High 
quality  must  always  depend  largely  on  the  educa- 
tion of  the  workman,  and  the  honesty  with  which 
he  does  his  work ; moderate  price  must  be  aimed 
at  by  systematising  the  manufacture,  and  will 
always  be  in  a great  measure  influenced  by  the 
amount  of  production. 

{To  he  continued.) 


MISCELLANEOUS. 


CITY  AND  GUILDS  OF  LONDON  INSTITUTE. 

The  first  stone  of  the  Central  Institution  of  the  City 
and  Guilds  of  London  Institute  for  the  Advancement 
of  Technical  Education,  was  laid  on  Monday,  18th  inst., 
by  his  Royal  Highness  the  Prince  of  Wales,  who  was 
accompanied  by  the  Princess  of  Wales.  The  building 
will  have  a piece  of  land  in  the  Exhibition-road,  South 
Kensington,  between  the  Indian  Museum  and  the 
Albert  Hall,  granted  to  the  institute  at  a nominal  rent 
by  the  Commissioners  of  the  Exhibition  of  1851. 

The  Lord  Chancellor  said — May  it  please  your  Royal 
Highness,  I have  to  express,  on  behalf  of  the  council  of 
the  institute  of  which  I have  the  honour  to  be  chairman, 
our  gratification  at  your  presence  here  to-day  to  lay  the 
foundation  stone  of  the  Central  Institution  of  the  City 
and  Guilds  of  London  Institute  for  the  Advancement  of 
Technical  Education,  and,  at  the  same  time,  to  offer  our 
gratef  ol  thanks  to  her  Royal  Highness  the  Princess  of 
Wales  for  the  interest  which  she  has  been  graciously 
pleased  to  manifest  in  our  work  by  accompanying  your 
Royal  Highness  on  this  occasion.  The  council  and  the 
governors  of  the  institute  have  heard  with  unmixed 
satisfaction  that  your  Royal  Highness  has  graciously 
consented  to  become  the  President  of  this  association, 
the  objects  of  which  are  the  improvement  of  the  in- 
dustrial and  commercial  pursuits  of  this  country,  by 


affording  facilities  to  apprentices,  foremen,  managers  of 
works,  and  manufacturers,  to  become  practically  ac- 
quainted with  the  principles  of  science  and  art  in  their 
application  to  industrial  operations.  The  institute  has 
grown  up  by  the  united  efforts  of  a few  of  the  ancient 
guilds  of  London,  which,  having  combined  for  the 
purpose  of  assisting  in  the  advancement  of  technical 
education,  obtained  later  on  the  help  of  the  Cor- 
poration of  London  and  of  other  livery  companies, 
22  of  which,  including  nine  out  of  the  12  great 
guilds,  are  represented  on  the  council  of  the 
institute,  and  jointly  contributed  nearly  £21,000 
annually  to  its  funds.  At  first,  the  efforts  of  this 
association  were  confined  to  the  encouragement  of 
technical  education  in  schools  and  colleges  in  London 
and  elsewhere  ; but  latterly  the  institute  has  been 
enabled  to  establish  and  organise  schools  of  its  own  for 
technical  instruction,  and  also  to  assist  in  the  develop- 
ment of  technical  education  in  a large  number  of  towns 
in  the  United  Kingdom.  This  institution  will  not  be  , 
established  as  a rival  to  any  other  existing  seat  of  i 
learning ; least  of  all  to  the  excellent  schools  situated  / 
in  this  neighbourhood,  which  for  some  years  past  have  : 
been  the  means  of  offering  to  hundreds  of  yoimg  men  i 
and  women  a knowledge  of  the  principles  of  science  ■ 
and  art.  The  aim  of  this  institution  will  be  to  . 
supplement  the  teaching  of  those  schools,  by  giving  ; 
instruction  in  the  practical  application  of  science  < 
and  art  to  the  trades  and  industries  of  the  country,  ; 
and  by  cultivating  and  endeavouring  to  stimulate  i 
inventive  genius.  As  President  of  the  Royal  Com-  1 
mission  for  the  Exhibition  of  1851  this  institution  is  ; 
already  greatly  indebted  to  your  Royal  Highness  and 
the  other  members  of  the  Commission,  for  their  gift  at  ‘ 
a nominal  rental  of  the  valuable  plot  of  ground  on  which 
this  institution  is  to  be  erected.  The  institute  is  grate- 
fully sensible  of  its  obligations  to  her  Majesty’s  Com- 
missioners, without  whose  kindly  assistance  the  erection 
of  this  college  might  possibly  have  been  delayed.  It 
gives  me  great  pleasure  to  be  enabled  to  add  that  it  has 
seemed  fit  to  her  Majesty  to  recognise  on  this  occasior 
the  eminent  services  of  Mr.  BramweU,  the  inde- 
fatigable chairman  of  the  executive  committee  ot 
the  institution,  by  signifying  her  Majesty’s  gracious 
intention  of  conferring  upon  that  gentleman  th( 
honour  of  knighthood.  It  is  anticipated  that  th( 
cost  of  this  bmlding,  when  fully  equipped  -with  th( 
apparatus  and  appliances  needful  for  technical  in- 
struction, will  not  fall  far  short  of  £75,000.  Of  thif 
sum  £31,000  has  been  already  subscribed  by  tht 
worshipful  companies  of  Fishmongers,  Goldsmiths 
Cloth  workers,  and  Cordwainers;  the  grant  of  the 
Drapers’  Company  having  been  appropriated  to  the 
Finsbury  College  ; and  it  is  expected  that  about  £24,00( 
will  be  saved  from  the  annual  income  of  the  institute 
during  the  building  of  this  college.  The  Council 
therefore,  after  paying  the  amount  which  is  due,  wil 
have  at  their  disposal  only  an  estimated  sum  of  abou 
£55,000,  and  they  look  to  the  liberality  of  the  Liven 
Companies,  both  of  those  who  have  and  of  those  wh 
have  not  as  yet  subscribed  to  the  fimds  of  th( 
institute,  to  make  good  the  balance  of  £20,000,  so  tha 
the  bufiding  of  this  college  may  be  completed  a 
once  and  as  a whole,  in  strict  accordance  with  th 
plans.  It  is  confidently  hoped  that  the  presence  of  you 
Royal  Highness  and  of  her  Royal  Highness  the  Princes 
of  Wales  here  to-day,  sanctioning  and  approving  th 
objects  for  which  this  institute  has  been  founded,  a,n( 
for  the  promotion  and  further  development  of  whicl 
this  central  institution  is  to  be  erected,  and  also  th 
proof  of  her  Majesty’s  gracious  approval  which  I hav 
been  enabled  to  announce,  will  stimulate  the  City  an( 
Guilds  of  London  liberally  to  bestow  their  fimds  upo 
the  work  which  they  have  so  wisely  and  honourabl; 
inaugurated,  so  that  this  important  edifice,  the  firs 
stone  of  which  is  to  be  now  so  auspiciously  laid,  ma; 
be  worthily  established  and  adequately  endowed. 
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His  Koyal  Highness  the  Prince  of  Wales  then  said, — 
My  Lord  Chancellor,  my  Lords,  Ladies,  and  Gentle - 
men, — I thank  you  for  your  address,  and  beg  leave  to 
assure  you  that  it  gives  me  much  satisfaction  to  attend 
here  to-day,  to  lay  the  foundation  stone  of  an  institution 
■which  gives  such  forcible  expression  to  one  of  the  most 
important  needs  in  the  education  of  persons  who  are 
destined  to  take  part  in  the  productive  history  of  this 
country.  Hitherto  English  teaching  has  chiefly  rehed 
on  training  the  intellectual  faculties,  so  as  to  adapt  men 
to  apply  their  intelligence  to  any  occupation  of  life  to 
•«-hich  they  may  be  called ; and  this  general  discipline  of 
the  mind  has,  on  the  whole,  been  found  sulEcient,  imtil 
recent  times ; but  during  the  last  30  years,  the  compe- 
tition of  other  nations,  even  in  manufactures  which  once 
were  exclusively  carried  on  in  this  kingdom  has  ^ been 
very  severe.  The  great  progress  that  has  been  made  in  the 
means  of  locomotion,  as  well  as  in  the  application  of  steam 
for  the  purposes  of  life,  has  distributed  the  raw  materials 
of  industry  all  over  the  world,  and  has  economised 
time  and  labour  in  their  conversion  to  objects  of  utility. 
Other  nations  which  did  not  possess  in  such  abundance 
as  Great  Britain  coal,  the  source  of  power,  and  iron,  the 
essence  of  strength,  compensated  for  the  want  of  raw 
materials  by  the  technical  education  of  their  industrial 
classes,  and  this  coimtry  has,  therefore,  seen  manu- 
factures springing  up  everywhere  guided  by  the 
trained  intelligence  thus  created.  Both  in  Europe 
and  in  America,  technical  colleges  for  teaching,  not  the 
practice,  but  the  principles  of  science  and  art^  involved 
in  particular  industries,  had  been  organised  in  all  the 
leading  centres  of  industry.  England  is  now  thoroughly 
aware  of  the  necessity  for  supplementing  her  educational 
institutions  by  colleges  of  a like  nature.  Let  me  remind 
you  that  the  realisation  of  this  idea  was  one  of  the  most 
cherished  objects  which  my  lamented  father  had  in  view. 
After  the  Exhibition  of  1851,  he  recognised  the  need  of 
technical  education  in  the  future,  and  he  foresaw  how 
difticult  it  would  be  in  London  to  find  space  for  such 
museums  and  colleges  as  those  which  now  surround  the 
spot  on  which  we  stand.  It  is,  therefore,  to  me  a 
peculiar  pleasure  that  the  Commissioners  of  the 
Exhibition,  of  which  I am  the  President,  have  been 
able  to  contribute  to  your  present  important  imder- 
taking,  by  giving  to  you  the  groimd  upon  which  the 
present  college  is  to  be  erected,  with  a sufficient  reserve 
of  land  to  ensure  its  future  development.  Allow  me,  in 
conclusion,  to  express  the  great  satisfaction  which  I 
experience  in  seeing  the  ancient  guilds  of  the  City  of 
Ijondon  so  warmly  co-operating  in  the  advancement  of 
technical  instruction.  I am  aware  that  several  of  them 
have  for  some  time  past  in  various  ways  separately 
encouraged  the  study  of  science  and  art  in  the  metro- 
polis, as  well  as  in  the  provinces ; and  it  is  a noble 
effort  on  their  part  when  they  join  together  to  establish 
a united  institute  "with  the  view  of  making  still  greater 
and  more  systematic  endeavours  for  the  promotion  of 
this  branch  of  special  education.  By  consenting  at 
our  request  to  become  the  president  of  this  institute  I 
ope  it  may  be  in  my  power  to  benefit  the  good  work, 
and  that  our  joint  exertions,  aided,  I trust,  by  the  con- 
tinued liberality  of  the  City  and  Guilds  of  London,  may 
prove  to  be  an  example  to  the  rest  of  the  coimtry  to 
train  the  intelligence  of  industrial  communities,  so  that, 
with  the  increasing  competition  of  the  world,  England 
may  retain  her  proud  pre-eminence  as  a manufacturing 
nation. 

Mr.  F.  J,  Bramwell  then  presented  to  his  Royal 
Highness  a medal,  which  had  been  struck  at  the  Royal 
Mint  commemorating  the  laying  of  the  stone,  bearing 
on  the  obverse  the  shields  of  all  the  contributing  Com- 
panies, and  on  the  other  side  a record  of  the  event  to 
take  place  that  day. 

Sir  Sydney  H.  Water  low  handed  to  his  Royal  High- 
ness, who  placed  it  in  a cavity  in  the  stone,  a glass  and 
metal  case  containing  the  smaller  weights  of  the  country, 


coins,  and  a copy  of  The  Times,  Nature,  and  the  City 
Press',  also  a medal  and  a document  recording  the 
laying  of  the  stone. 

Mr.  Norman  Watney  having  presented  to  his  Royal 
Highness  a handsome  silver  and  ivory  trowel,  the  column 
of  polished  granite  was  then  lowered  into  its  proper 
position. 

The  Prince  of  Wales  then  said,— In  the  name  of  the 
Father,  the  Son,  and  the  Holy  Ghost,  I declare  this 
stone  to  be  duly  laid. 


THE  MINT. 

The  eleventh  annual  report  of  the  Deputy-Master  of 
the  Mint  has  lately  been  issued,  and  the  following  is  an 
abstract  of  its  contents : — 

The  demand  for  bronze  coin  having  been  far  below  the 
average,  it  has  not  been  necessary  to  provide  for  the 
execution  of  any  part  of  the  coinage  by  contract  during 
the  year,  but  the  Department  has  been  fully  occupied 
in  meeting  the  demand  for  gold  and  silver  coin,  and  in 
supplying  three  unimportant  coinages  to  colonies.  Three 
other  colonial  coinages,  of  larger  amounts,  which  pres- 
sure of  work  did  not  permit  the  Mint  to  imdertake, 
were  executed  by  contract  under  the  supervision  of  the 
Department.  The  requirements  of  the  Bank  of  England 
were  met  by  a coinage  of  rather  more  than  £4,000,000 
of  gold,  or  about  £1,000,000  less  than  the  average,  but 
the  coinage  of  silver,  which  has  exceeded  £744,000,  has 
been  larger  than  that  of  any  year  since  1874.  The 
coinage  of  bronze,  on  the  other  hand,  has  barely  ex- 
ceeded £19,000,  as  against  an  average  of  £42,600  in  the 
preceding  five  years. 

The  coins  struck  during  the  year  1880  were  of  twenty- 
three  different  denominations.  The  total  number  of 
pieces  struck  at  the  Mint  was  26,870,533,  as  against 
30,050,311  in  1879,  and  their  value,  real  or  nominal, 
£4,926,255  15s.  8d.  The  total  number  of  British  coins 
struck  during  the  year  was  25,812,033,  and  their  value 
was  as  follows: — Gold,  £4,154,604  10s.  ; silver, 
£744,829  8s.  lid.  ; bronze,  £19,471  16s.  9d. 

Gold  Coinage. 

The  coinage  of  gold  commenced  in  December,  1879, 
and  was  concluded  in  July,  1880.  The  amoimt  coined 
in  1879  was  insignificant,  but  during  the  first  six  months 
of  1880,  a sum  of  rather  more  than  £4,150,000  was 
delivered  to  the  Bank  of  England  in  sovereigns  and 
half-sovereigns,  and  the  total  value  of  the  coinage  was 
brought  up  to  £4,185,120.  This  is  the  largest  gold 
coinage  executed  since  1876,  when  the  amount  issued  in 
the  year  was  £4,700,000.  During  the  intervening 
period  of  three  years,  owing  to  the  general  depression 
of  trade,  the  annual  average  demand  for  gold  coin  from 
the  Mint  has  been  but  little  more  than  £1,000,000,  the 
importations  of  sovereigns  issued  by  the  Sydney  and 
Melbourne  Mints  having  each  year  been  sufficient  to 
make  up  the  quantity  of  new  coin  required  by  the  Bank 
of  England.  During  the  year  1880  the  amount  of 
Australian  gold  coin  imported  was  £2,377,000,  as  against 
the  following  amounts  in  the  precediag  five  years 


1875  £2,726,000 

1876  2,075,000 

1877  3,748,000 

1878  2,773,000 

1879  1,617,000 


Silver  Coinage. 

The  silver  coinage  of  the  year,  as  already  stated,  was 
considerably  above  the  average.  The  amount  of  coin 
struck  was  £744,829,  as  against  £567,125  in  1879,  and 
£614,426  in  1878,  and  the  amount  issued  £709,093. 
The  issues  consisted  of  £190,700  sent  to  the  Bank  of 
Enriand,  £122,000  to  the  Bank  of  Ireland,  £73,500  to 
Scotch  banks,  and  £308,940  to  colonies;  £13,260  shipped 
in  aid  of  Treasury  chests  abroad,  and  £500  in  threepences 
supplied  direct  to  banks  and  private  persons.  As  in 
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ormer  years,  applicants  for  small  sums  in  threepences 
■were  referred  to  London  banks  which  had  intimated 
that  they  held  a stock  in  excess  of  their  own  require- 
ments, and  the  amount  sold  to  individuals,  therefore, 
was  inconsiderable ; but  the  total  amount  issued,  never- 
theless, reached  £28,050.  This  amount,  though  less 
than  the  issues  of  1879  and  1878,  which  were  £37,220 
and  £30,426  respectively,  shows  that  the  demand  for 
threepences  is  still  veiy  large.  It  may  be  mentioned 
in  this  place  that  fourpences,  none  of  which  have  been 
coined  since  1866,  continue  to  be  withdrawn  in  con- 
siderable quantities,  and  will  shortly  no  doubt  almost 
entirely  disappear  from  circulation.  The  nominal  value 
of  the  fourpences  withdrawn  during  the  past  year  was 
about  £4,000,  and  in  1879  was  £3,600,  so  that  the 
number  of  these  pieces  in  circulation  has  been  reduced 
in  two  years  by  not  less  than  456,000. 

The  half-crowns  issued  during  the  year  have  been  of 
the  nominal  value  of  £164,920,  and  the  total  amount  of 
these  coins  issued  since  1874,  when  their  coinage  was 
resumed,  has  been  £992,070. 

There  has  been  a decided  increase  in  the  demand  for 
silver  coin  in  England  and  Wales  during  the  past  year. 
In  the  latter  part  of  1878,  and  during  the  greater  part 
of  1879,  owing  to  the  general  contraction  of  trade  and 
the  depression  of  agriculture,  large  quantities  of  coin 
were  received  back  by  the  Bank  from  the  public  ; but, 
in  1880,  the  issues  again  largely  exceeded  the  amounts 
received,  and  the  sdver  currency,  therefore,  may  be 
considered  to  have  resumed  its  normal  condition.  The 
amount  of  worn  silver  coin  withdrawn  from  circulation, 
£250,000,  continues  to  be  large,  and  shows  that  the 
renewal  of  the  coinage  progresses  satisfactorily. 

In  Scotland  and  Ireland  also,  the  demand  for  silver 
coin  has  been  considerable. 

Notwithstanding  the  large  issues  of  1879,  which 
amounted  to  £298,470,  the  amount  of  new  coin  sliipped 
to  the  colonies  has  during  the  past  year  shown  no  signs 
of  diminution.  The  demand  for  silver  coin  throughout 
the  colonies  in  which  the  Imperial  coinage  is  current 
has  been  greatly  stimulated  by  the  arrangements  made 
at  the  beginning  of  1879,  under  which  the  Mint  was 
authorised  by  their  Lordships  to  pay  all  expenses  con- 
nected with  the  carriage  of  new  silver  and  bronze  coin 
to,  and  of  worn  silver  coin  from,  British  dependencies. 

In  connection  with  the  withdrawal  of  worn  silver 
coin  from  circulation,  the  “Loss  by  Exchange”  for 
the  year  1880  was  £58,696,  as  against  £54,702  in  1879, 
although  the  amount  of  coin  sent  in  for  re -coinage  in 
1880  was  only  £485,015,  as  against  £495,055  in  the 
previous  year. 

The  average  market  price  at  which  standard  silver 
has  been  purchased  for  coinage  during  the  year  1880 
has  been  52^d.  per  ounce,  so  that,  as  the  rate  at  wliich 
silver  coin  is  issued  by  the  Mint  is  66d.  per  ounce,  the 
seignorage  accruing  to  the  State  has  been  at  the  rate  of 
13|d.  per  ounce,  or  26|  per  cent. 

Beonze  Coinage. 

The  bronze  coinage  of  the  year,  as  already  mentioned, 
has  been  comparatively  small,  having  only  amounted  to 
£19,400,  and  the  issues,  though  exceeding  this  sum  by 
£9,000,  have  still  fallen  short  of  those  1879  by  no  less 
than  £10,000.  It  would  appear,  therefore,  that  the  very 
large  issues  made  since  the  first  introduction  of  the 
bronze  coinage  in  1860,  which  amounted  up  to  the  end 
of  last  year  to  £1,475,608,  have  at  length  begun  to  affect 
the  demand. 

Of  the  amount  issued  in  1880,  £19,640  consisted  of 
pence,  £6,058  of  half-pence,  and  £2,772  of  farthings,  as 
against  issues  in  1879  of  £28,050  in  pence,  £7,735  in 
halfpence,  and  £3, 1 85  in  farthings.  The  demand  for  each 
denomination  of  coin,  therefore,  has  sensibly  diminished. 

The  bronze  metal  purchased  for  coinage  during  the 
year  amounted,  as  in  1879,  to  100  tons,  in  bars  ready 
for  coinage. 

The  result  of  the  general  account  of  the  expenses 
and  receipts  of  the  past  year,  as  in  the  two  previous 


years,  has  been  a loss,  but  it  is  satisfactory  to  note  that, 
whereas  the  excess  of  expenses  over  receipts  was,  in 
1878,  £61,543,  and  in  1879,  £27,955,  it  was  in  1880 
reduced  to  £7,658.  It  might  have  been  hoped,  indeed, 
that  as  the  purchases  of  silver  bullion  for  coinage,  which 
are  generally  the  principal  source  of  profit,  were  double 
as  large  in  1880  as  in  1879,  the  receipts  might  once 
more  have  exceeded  the  expenditure ; but  the  loss  on 
the  withdrawal  from  circulation  of  worn  silver  coin  at 
its  nominal  value  was  again  very  large,  and  more  than 
counter -balanced  the  profit  on  the  conversion  of  the 
bullion  into  new  coin,  while  the  profit  on  the  bronze 
coinage  was  sHghtly  less  than  in  1879,  and  the  “waste” 
on  a gold  coinage  of  £4,000,000,  which  came  in  course 
of  payment  during  the  year,  formed  a further  item  of 
loss.  The  transactions  of  the  Mint,  however,  during 
the  nine  years  which  have  elapsed  since  a “ Profit  and 
Loss  Account”  was  first  compiled  in  its  present  form, 
still  show  an  annual  profit  of  £17,920  ; and  it  may  be 
expected  that,  as  trade  re'rives,  the  causes  which  now  un- 
favourably affect  those  transactions  will  cease  to  exist. 

CoUNTEEFElT  COINING. 

The  only  counterfeit  of  special  interest  brought  under 
the  notice  of  the  Mint  during  the  past  year,  was  a 
spurious  sovereign  of  platinum  found  in  circulation  at 
Sydney,  and  forwarded  by  the  Deputy-Master  of  the 
Sydney  Mint,  with  a report  of  Dr.  Leibius,  assayer  of 
that  branch.  Platinum  counterfeits  are  well  known, 
but  the  specimen  in  question  bore  traces  of  a previous 
impression,  and  it  appeared  probable  at  first  sight  that 
a genuine  Bussian  platinum  coin  had  been  re -struck 
and  gilt.  After  careful  examination,  however,  it  was 
found  that  on  the  obverse  of  the  counterfeit  the  central 
escutcheon  on  the  reverse  of  a Spanish  Isabel,  or  10- 
escudo  piece,  was  clearly  traceable,  the  figure  “10” 
being  also  visible.  It  became  evident,  therefore,  that 
the  spurious  sovereign  had  originally  been  a counter- 
feit of  the  Spanish  gold  coin. 


OBITUARY. 


Lord  Hatherley,  F.E.S., — Lord  Hatherley,  whose 
death,  at  the  age  of  80,  took  place  on  the  10th  inst.  at 
his  house  in  Great  George -street,  Westminster,  was  a 
member  of  the  Society  from  1859,  in  which  year  also  he 
(then  Vice-Chancellor  Sir  William  Page  Wood)  was 
elected  a Vice-President  of  the  Society  for  the  first 
time.  In  1860  he  took  the  chair,  when  a paper  on 
“ Science  in  our  Courts  of  Law,”  was  read  by  Dr. 
Angus  Smith,  and  from  that  time  till  1869,  when  he 
finally  retired  from  the  Council,  he  took  an  active  part 
in  the  work  of  the  Council  and  the  committees  of  the 
Society.  In  recent  years  he  was  several  times 
asked  again  to  serve  on  the  Coimcil,  but  he  declined, 
on  the  ground  that  his  increasing  years,  while  they 
brought  no  leisure,  brought  a diminished  capacity  for 
work,  and  he  was  always  reluctant  to  allow  his  nam^ 
to  appear  when  he  was  imable  to  take  a share  of  the 
work.  But,  though  he  had  thus  retired  from  active  ser- 
vice to  the  Society,  he  was  always  ready  to  assist  with  his 
counsel  and  advice  when  it  was  required,  and  on  various 
occasions  the  Society’s  interests  thus  profited  by  his  aid. 
The  full  accounts  of  Lord  Hatherley’s  personal  history 
which  have  appeared  in  the  daily  and  weekly  news- 
papers, render  it  unnecessary  to  give  any  det^s  of  it 
in  this  Journal ; nor  would  it  be  becoming  here  to  do 
more  than  allude  to  the  reverence  and  affection  in  which 
he  was  held  by  all  who  knew  him.  It  may  be  inter- 
esting to  say  that  he  at  all  times  took  a keen  interest 
alike  in  literary  and  in  scientific  pro gress . He  was  him  - 
self  an  author,  his  principal  work  being  “The  Continuity 
of  Scripture,”  published  in  1867.  As  far  back  as  1834 
he  was  elected  a FeUow  of  the  Eoyal  Society,  and  he 
has  several  times  served  on  its  Council. 
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4S  c^mmunicationB  for  the  Society  should  he  addressed  to  the  Secretary 
John-street,  Adelphi,  Londorit  W.  O. 


NOTICES. 


AET  FURNITURE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Eoyal  Albert  Hall,  is  now  open 
daily.  A non- transferable  season  ticket  will  be 
sent  to  any  member  of  the  Society  on  application 
to  the  Secretary.  A ticket,  to  admit  two  persons, 
is  sent  with  the  present  Journal. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 
WATCHMAKING, 

By  Edward  Rigg,  M.A. 

Lecture  11.— {Continued.) 

In  this  lecture  I shall  endeavour  to  explain 
very  briefly  the  systems  of  manufacture  in  this 
and  other  countries,  but  would  first  say  a few 
words  on  the  design  of  the  watch.  This  is  a 
question  which  only  practical  watchmakers  can 
discuss  fully,  but  there  certainly  are  faults  in  many 
English  watches  that  even  a non-technical  observer 
cannot  fail  to  have  noticed.  They  are  most  marked 
in  what  is  termed  a full-plate  watch,  a watch,  that 
is,  in  which  the  several  moving  parts  are  held  in 
position  by  two  circular  plates,  the  balance 
occupying  a position  external  to  the  rest  of  the 
train.  This  particular  form  has  come  to  be  known 
throughout  the  world  as  the  “English  watch,”  and 
it  h as  existed  with  only  one  essential  ch  ange,  n amely , 
in  the  form  of  the  escapement,  for  the  last  200  years, 
or  even  more.  It  is,  at  first  sight,  a matter  of 
surprise,  when  we  consider  the  changes  that  have 
been  effected  in  all  the  sciences  and  the  mechanical 
arts,  that  this  piece  of  mechanism,  important  as  it 
is  to  all  classes  of  society,  should  have  so  long 
remained  stationary,  or  nearly  so.  This  fact  has 
already  been  referred  to  in  the  first  lecture,  and 
reasons  have  been  there  given  why  we  should  not 
expect  to  find  much  radical  change  in  its  design, 
^ere  does  not  so  much  appear  to  be  occasion  for 
the  invention  of  new  escapements,  &c.,  as  for  the 
perfecting  and  simplifying  of  the  watch  as  it 


already  exists;  and,  above  all,  there  is  the  need 
of  replacing  vague  rules  of  thumb  by  definite 
principles  of  construction,  and  of  taking  advantage 
to  the  utmost  limit,  in  practice,  of  the  aid  which 
theory  has  to  offer. 

Where  is  the  necessity  for  making  the  English 
watch  so  much  thicker  than  others  ? Why  are  we 
obliged  to  have  a watch  that  involves  opening  the 
face  to  set  to  time?  And  why  does  a common  Swiss 
or  French  watch  often  present  a far  more  attrac- 
tive external  appearance  than  many  of  those  of 
English  make  at  twice  the  price  ? The  faults  in 
the  design  of  the  mechanism  itself  are  quite  as 
numerous,  but  I will  not  now  stay  to  enumerate 
them,  and  to  those  who  care  to  inquire  into  them 
would  commend  a suggestive  article  by  Mr. 
Glasgow,*  published  only  last  year  in  the 
Horological  Journal. 

The  criticisms  that  have  to  be  met  apply 
in  the  main  to  full-plate  watches.  This  form  has 
been  gradually  abandoned,  in  the  case  of  high- 
class  work,  in  favour  of  the  half  and  three-quarter- 
plate,  in  which  a portion  of  the  top-plate  is  cut 
away,  so  that  the  balance  may  be  in  the  same 
plane  with  or  even  below  it,  thus  diminishing  the 
thickness  by  about  an  eighth  of  an  inch.  The 
change  was  somewhat  distasteful  to  the  public  at 
first,  and  there  seems  still  to  be  an  extraordinary 
amount  of  indirect  opposition  to  it  on  the  part  of 
many  workmen  connected  with  the  trade.  Thus 
an  escapement  to  a three-quarter-plate  watch 
generally  costs  twice  as  much  as  for  a full-plate 
watch,  and  a similar  distinction  is  made  in  several 
other  stages.  But  there  seems  no  sufiicient  reason  for 
so  great  a difference.  It  is,  doubtless,  in  part  owing 
to  the  fact  that,  as  a rule,  the  three-quarter-plate 
watch  is  of  a better  quality,  and  work  on  it  is, 
therefore,  naturally  more  highly  paid  ; but  there 
appears  to  be  no  reason,  unless  public  prejudice 
be  considered  one,  why  all  qualities,  even  the 
lowest,  should  not  be  of  similar  design.  Indeed, 
in  Switzerland,  the  very  cheapest  watch  manu- 
factured is  on  the  three-quarter-plate  model. 

The  manufacture  of  a watch  involves  a very 
great  number  of  distinct  operations,  each  of  which 
requires  considerable  knowledge  and  skill  on  the 
part  of  the  workman. 

During  the  sixteenth  and  seventeenth  centuries, 
when  pocket  timekeepers  were  first  introduced,  the 
watchmaker,  as  a rule,  himself  made  all  the  parts 
of  both  watch  and  case,  employing  only  a few 
simple  tools.  But  since  that  period  the  work  has 
become  gradually  more  and  more  subdivided,  and 
each  workman,  by  constantly  confining  himself  to 
the  making  of  one  special  object,  is  enabled,  as  in 
all  handicraft,  to  make  it  both  more  rapidly  and 
more  accurately.  At  the  same  time,  the  simple 
tools  of  the  early  makers  have  been  more  or  less 
elaborated,  so  as  to  abridge  and  facilitate  the  work — . 
at  times,  indeed,  to  such  an  extent  that  the  skilled 
workman  himself  is  rendered  unnecessary. 

These  latter  machines  are  of  comparatively 
recent  introduction,  and  the  collection  of  tools 
which  I hope  to  exhibit  on  Monday  next,  show 
how  much  of  the  work  of  an  ordinary  watchmaker 
depends  on  his  manual  skill.  But  in  recent  years 
machine-tools  have  come  more  and  more  into  use, 
and  these  have  naturally  tended  towards  the  in- 


* Horological  Journal  (1880),  xxii.,  p.  92. 
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tr-oduction  of  a factory  system,  in  place  of  wliat 
was  essentially  a home  manufacture. 

Thus  three  systems  are  now  possible  for  the 
production  of  watches  on  a large  scale  : — 

(1.)  Each  workman,  becoming  an  adept  at 
‘One  or  more  special  trades,  remaining  independent, 
and  working  for  a number  of  employers. 

(2.)  Workmen  in  all  the  trades  being  collected 
together  in  one  large  factory,  which  is  thus  in  a 
condition  to  produce  finished  watches  from  the 
rough  metal. 

(3.)  A combination  of  these  two  systems. 

I propose  to  consider  these  separately,  and 
will  endeavour  to  point  out  some  of  their 
relative  merits,  as  bearing  on  the  English  watch- 
making industry.  The  first  is  that  mainly  practised 
in  England,  Switzerland,  and  France.  A frame, 
■containing  the  barrel,  fusee  (if  any),  centre,  third 
and  fourth  wheels,  all  with  their  teeth  cut  and 
pinions  attached,  and  certain  other  portions  in  the 
rough,  constituting  a movement,  is  manufactured, 
say  at  Prescot,  in  Lancashire,  and  delivered  to  the 
Clerkenwell  or  Coventry  manufacturer.  After 
numbering  it,  he  sends  it,  or  the  requisite  portion, 
in  succession,  to  the  dial  - maker,  case  - maker, 
escapement-maker,  finisher,  gilder,  fusee-cutter, 
jeweller,  &c.,  and,  finally,  to  the  examiner,  who 
adjusts  the  balance  - spring,  and  regulates  the 
watch,  returning  it  to  the  manufacturer.  In  all,  at 
ileast  40  artificers  aid  in  the  production  of  a lever 
watch,  but  of  these  the  most  responsible  is  the 
finisher,  whose  duty  it  is  to  turn  the  pivots,  pre- 
paring everything  for  the  gilder,  determining  the 
positions  of  all  the  wheels,  so  that  the  train  runs 
freely,  drilling  all  pivot-holes,  except  those  of  the 
escapement,  &c.,  but  he  does  not,  as  his  name 
would  suggest,  finish  the  watch.  And  the  examiner 
is  called  upon  to  find  out  any  faults  in  his  pre- 
decessor’s work,  see  that  they  are  corrected,  fix  the 
balance  - spring  in  position,  and  approximately 
regulate  the  watch. 

It  would  be  both  tedious  and  unprofitable  to 
attempt  to^  pass  in  review  the  various  stages 
through  which  a watch  passes;  but  as  the  kindness 
of  several  manufacturers,  both  English  and  foreign, 
has  supplied  me  with  a number  of  movements,  &c., 
mainly  with  a view  to  show  the  extent  to  which 
machinery  is  employed  in  their  production  on 
different  systems,  I think  we  may  with  advantage 
devote  some  time  to  their  consideration  and  com- 
I)arison.  But  we  shall  be  more  in  a position  to  do 
so  after  the  three  systems  of  manufacture  men- 
tioned above  have  been  passed  in  review. 

Now,  the  high-class  English  watch  furnishes  a 
sufficient  proof  that  splendid  work  can  be  produced 
uiiderthe  first-named  system,  and  it  may  be  doubted 
whether,  for  such  work,  any  better  could  be  devised ; 
for  many  of  the  operations  seem  to  be  exceedingly 
trivial,  and  it  is  improbable  that  any  single  manu- 
facturer should  have  so  large  a trade  as  to  enable 
him  to  retain  the  services  of  so  many  specially 
skilled  operatives.  At  the  same  time,  it  should  be 
observed  that  this  cannot  be  regarded  as  an  econo- 
mical system.  Babbage,  in  his  “ Economy  of 
Manufactures,”  lays  it  down  that  the  division  of 
labour  cannot  be  successfully  practised  unless  there 
exist  a great  demand  for  its  produce,  and,  consider- 
ing as  we  are  at  present  doing  only  the  high-class, 
watch,  there  can  hardly  be  said  to  be  such  a demand. 
But  the  pystem  is  strongly  ^recorrimended  by  the 


fact  that  it  enables  a number  of  manufacturers  tc 
avail  themselves  of  the  most  highly  trained  work- 
men, when  these  are  remarkably  few  in  number, 
and  would  not  otherwise  obtain  sufficient  employ-i 
ment. 

While  other  points  must  take  precedence  oi 
economy  in  the  case  of  high-class  work,  it  is  ol 
primary  importance  with  regard  to  cheaper  watches. 
Foreign  watches  of  good  quality  are  now  sold  ii 
this  country  at  such  low  rates,  that  an  English- 
made  watch,  if  of  medium  quality,  must  be  sold  a1 
a moderate  price  also,  or  it  will  most  assuredly,  ir 
time,  be  driven  out  of  the  home  market,  as  it  haf 
already  been  to  a great  extent  from  abroad.  Th( 
minutest  economies  must,  then,  be  practised  ai 
every  stage  of  its  manufacture,  and  all  parts  tha’ 
are  not  essential  to  fair  time-keeping  must  b( 
avoided. 

I feel  considerable  diffidence  in  saying  anything 
on  this  question,  as  it  is  so  essentially  one  fO) 
practical  watchmakers,  but  I will  briefly  refe: 
to  one  or  two  points  for  which  the  public  are  ii 
a great  measure  responsible.  If  the  buyers  o 
watches — who,  unfortunately,  too  often  knov 
nothing  whatever  of  their  internal  arrange 
ments — would  content  themselves  with  the  selec- 
tion of  a suitable  case,  leaving  it  to  th» 
watchmaker  to  decide  on  the  nature  of  th< 
movement,  a great  step  would  be  gained.  Bu 
as  long  as  there  is  a demand  for  cheap  watche 
provided  with  fusee,  compensation  balance,  full 
plate,  and  the  like,  such  watches  will  be  made 
The  general  introduction  of  keyless  work  has  dom 
much  to  prejudice  the  ordinary  English  trade,  fo 
its  very  manifest  advantages  have  gone  far  t< 
override  the  popular  notion  in  favour  of  winding 
to  the  left,  a feature  by  which  the  least  initiate( 
could  distinguish  our  own  from  foreign  move- 
ments. Indeed,  so  deep-rooted  is  this  distinctioi 
in  some  districts,  that  the  introduction  of  Englisl 
going-barrel  watches  has  been  much  impeded,  anc 
certain  manufacturers  have  been  induced  to  mee' 
it  by  providing  a separate  axis  for  the  winding 
square,  which  carries  a steel  wheel  engaging  witl 
a similar  wheel  on  the  barrel  arbor ; the  winding 
is  thus  to  the  left,  and  the  absence  of  a fusee  i; 
not  noticed. 

This^  is  only  one  example  of  the  way  in  whicl 
prejudice  interferes  with  the  advance  of  the  art. 
But  it  is  perhaps  the  most  important,  as  it  involvej 
the  question  whether  the  fusee  shall  or  shall  not 
be  retained  by  English  watchmakers.  If  the  pre- 
judice were  done  away  with,  the  fusee  could  be 
regarded  from  the  single  point  of  view  of  itf 
merits  and  defects,  and  it  need  not,  as  is  at  present 
the^  case,  be  retained  partly  as  a question  oi 
policy.  In  the  last  lecture  I endeavoured  tc 
explain  what  are  the  real  advantages  of  the 
system,  and  why  it  should  form  a part  in  the 
high-class  compensated  and  adjusted  watch.  If 
properly  made,  with  a chain  of  sufficient  thickness, 
it  need  not  be  a source  of  weakness,  but  the 
frequent  breaking  of  chains,  and  the  comparative 
difficulty  of  its  repair  by  ordinary  workmen,  has 
done  iftuch  to  bring  it  into  disrepute  for  cheaper 
watches..  And,  after  all,  is  its  retention  to  be 
desired,  in  them  ? We  have  seen  that  its  principal 
yirti^ie  consists  in  facilitating  the  adjustment  for 
isophronism  and  positions.  But  it  cannot  be  said 
thatf  such  ^atphes  as  a]re  here  referred  to  are 
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adjusted  for  position  and  isochronism,  and  experi- 
ence proves  that  they  may  be  made  to  keep  very 
uniform  time  from  day  to  day,  if  wound  up 
regularly,  without  any  such  adjustment,  as  well 
■wdth  a good  going-barrel  as  with  a fusee  and 
chain ; of  this  we  have  abundant  evidence  in  the 
good  rates  of  very  many  cheap  French,  Swiss,  and 
American,  as  well  asinEuglish  going-barrel  watches. 
The  latter  type  of  construction,  moreover,  lends 
itself  much  more  to  the  application  of  machinery 
in  the  manufacture,  involves  less  risk  of  breakage 
and  damage  by  careless  workmen,  and  can  be 
fitted  with  keyless  work  at  far  less  expense.  There 
appears  then  to  be  no  real  reason  for  the  reten- 
tion of  the  fusee  in  the  class  of  watch  we  are  con- 
sidering, and  I beHeve  that,  if  it  were  not  for  the 
prejudice  just  referred  to,  manufacturers  would 
be  more  ready  and  willing  to  abandon  it. 

The  second  system  of  manufacture  referred  to 
above,  the  system,  namely,  of  collecting  workmen 
of  all  the  allied  trades  in  one  large  factory,  which 
is  thus  in  a position  to  produce  finished  watches 
from  the  rough  metal,  has  reached  its  most  com- 
plete development  in  America.  There  are  many 
factories  on  the  Continent  and  in  this  country,  but 
those  in  America  are  on  by  far  the  largest  scale ; 
indeed,  they  are,  I believe,  the  only  makers  that 
claim  to  manufacture  every  part  of  a watch  on  the 
premises.  And  it  will  at  once  be  evident  that  only 
very  large  producers  could  afford  to  do  so,  as  many 
operations,  though  involving  special  skill,  can  be 
done  with  great  rapidity,  and  thus  workmen  en- 
gaged on  them  wo^d  be  kept  idle,  unless  a pro- 
portionately increased  number  were  engaged  on 
the  slower  operations. 

The  "Waltham  Watch  Factory  gives  employment 
to  about  800  operatives,  half  of  each  sex,  and  pro- 
duces about  100  finished  watches  a day,  so  that  it 
does  not  experience  the  difficulty  above  referred  to. 
There  are  21  distinct  departments,  and  every  branch 
of  the  art,  including,  for  example,  hand,maiuspring, 
and  jewel-making  is  stated  to  be  executed  on  the 
premises.  Machinery  is  used  to  a verj’^  great  extent, 
thus  securing  a high  degree  of  uniformity  in  the 
work,  besides  gi'eatly  increasing  the  speed  of  pro- 
duction. And  this  brings  me  to  the  main  charac- 
teristic of  modem  watchmaking ; the  employment 
of  machine-tools  and  steam-power. 

I would  at  once  say  a few  word  s as  to  the  meaning  of 
the  expression  “ machine-made  watch,”  as  I believe 
it  is  not  fully  understood,  even  by  all  watchmakers. 
Of  course,  in  a sense,  every  watch  would  answer  to 
such  a description,  as  tools  and  machines  of  various 
lands  are  employed  in  its  construction.  But  the 
machines  referred  to  are  generally  of  a more  elabo- 
rate character,  and  driven  by  power.  They  are, 
as  a mle,  of  somewhat  heavy  construction,  and 
their  chief  distinguishing  feature  is  that,  while 
every  effort  is  made  to  facilitate  their  management, 
the  power  of  repeating  indefinitely  a given  opera- 
tion with  the  utmost  attainable  accuracy,  and 
without  skilled  supervision,  is  regarded  as  of  primary 
importance.  But  this  feature,  the  uniformity, 
can  be  very  easily  made  too  prominent.  It  is 
quite  possible  to  produce  the  plates,  bars,  cocks, 
barrels,  and  even  the  wheels  and  pinions,  so  that 
they  are,  for  all  practical  purposes,  interchange- 
able, but  when  we  come  to  the  pivots,  jewel-holes, 
and  the  various  parts  of  the  escapement,  they  are 
not  80,  in  the  same  sense,  and  it  seems  too  much  to 


expect  that  machinery  will  ever  make  them  so.  I 
do  not  deny  that  it  might  be  possible  to  replace 
any  parts  of  one  watch  by  the  corresponding  parts 
of  another  similar  watch,  but  the  chance  of  its 
keeping  equally  good  time  without  further  adjust- 
ment is  small.  Two  pivots  turned  of  the  same 
thickness  may  require  different  degrees  of  polish- 
ing, and,  therefore,  their  final  diameters  will 
differ.  The  accurate  performance  of  an  escape- 
ment depends  on  such  a variety  of  conditions,  that, 
although  it  may  doubtless  act  when  placed  in  a 
watch  to  which  it  does  not  belong,  it  cannot  be 
expected  to  secure  an  equal  rate  without  special 
adjustment. 

I am  aware  that  there  is  a considerable  amount 
of  opposition  on  the  part  of  many  watchmakers 
accustomed  to  the  older  system  to  the  employment 
of  machine-tools,  but  I venture  to  think  that  part 
of  this  is  owing  to  a want  of  knowledge  as  to  what 
may  be  legitimately  expected  of  them,  and  part  is 
probably  due  to  the  extravagant  language  too 
often  employed  in  reference  to  this  question.  If 
our  young  watchmakers  were  brought  up  to  be  less 
exclusively  watchmakers ; if  before  making,  say,  an 
escapement,  they  could  be  induced  to  devote  some 
of  their  time  to  a study  of  the  tools  they  do  use 
and  might  use,  as  well  as  to  the  actual  making  of 
such  tools,  there  would,  I feel  convinced,  be  a 
natural  tendency  towards  the  principle  of  machine- 
tools.  An  ordinary  pair  of  clockmaker’s  turns 
would,  in  the  hands  of  an  intelligent  workman, 
lend  itself  to  the  construction  of  many  devices 
for  facilitating  his  daily  work,  and  would  often 
enable  him  to  leave  much  of  the  work  that 
now  requires  his  personal  supervision  to  a boy. 
Naturally,  very  little  is  known  by  watchmakers 
of  the  tools  used  in  factories,  but  the  kindness 
of  many  manufacturers,  in  London,  Coventry, 
Prescot,  and  Birmingham,  has  enabled  me  to 
examine  the  machinery  now  in  use,  and  I can  most 
emphatically  say  that  much  of  it  will  compare 
favourably  with  the  watch  itself  in  regard  to  accu- 
racy of  adjustment  and  beauty  of  finish.  Tool- 
making is  obviously  of  the  first  importance  in  a 
modern  watch  factory ; and  in  Messrs.  Eotheram’s 
works  at  Coventry,  I was  much  struck  with  a series 
: of  shops  devoted  specially  to  this  branch,  which 
! appear  to  be  provided  with  every  available  appliance 
^ for  securing  the  most  perfect  workmanship  in  the 
machines  thc}^  employ  for  watchmaking. 

The  history  of  the  application  of  machinery  to 
the  watch  manufacture  has  yet  to  be  written.  It 
appears  that  credit  for  its  first  suggestion  cannot 
fairly  be  claimed  by  any  one  single  inventor.  Early 
in  the  present  century,  a number  of  manufacturers 
introduced  it  for  special  operations  ; and  in  1839, 
Leschot  established  a machine- work  movement 
factory  in  Geneva,  which  now  belongs  to  the  firm 
of  Vacheron  and  Constantin.  But  P.  F.  Ingold, 
also  a Swiss,  appears  to  have  first  elaborated  a 
series  of  both  case  and  movement  machines,  their 
main  feature  being  the  production  of  any  number 
of  identical  parts  of  a watch. 

If  we  may  credit  the  description  given  by 
Jurgensen  of  a machine  designed  by  Ingold  for 
making  plates,  they  must  have  been  extraordinarily 
complex.  It  was  capable,  he  says,  of  producing  a 
finished  plate,  polished,  all  the  holes  tapped  for 
screws,  steady-pin  holes,  including  those  for  the 
escape?pent,  with  the  holes  for  the  jewel 
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settings  ready,  sinks  cut  in  the  plate  and  polished 
both  at  the  sides  and  bottom.  His  collection  also 
included  machines  for  making  barrels,  various  parts 
of  the  escapement,  together  with  balances,  wheels, 
screws,  and  he  had  complete  working  drawings  for 
watch-case  machinery. 

In  gold  endeavoured  unsuccessfully  to  establish 
a watch  factory  both  here  and  on  the  Continent, 
and  seems  to  have  gone  to  the  United  States,  about 
1845,  with  the  same  object  in  view,  but  returned 
to  Europe  without  having  accomplished  it. 

In  the  report  of  the  United  States  Commission 
on  the  Philadelphia  Exhibition  of  1876,  group 
XXV.,  p.  90,  it  is  stated  that  “ In  1848,  Mr. 
Dennison  suggested  to  Mr.  Howard  the  project 
of  attempting  the  manufacture  of  watches  by 
machinery,  and  two  years  afterwards,  in  company 
with  Samuel  Curtis,  also  of  Boston,  they  established 
at  Eoxbury,  Massachusetts,  a factory  of  this 

kind ” The  reporter  mentions  these  facts 

as  evidence  that  his  countrymen  “first  conceived 
the  project  to  manufacture  watches  by  machinery” 
(p.  89).  But  the  machinery  can  only  have  been 
applied  to  a few  branches  of  the  art,  for  it  is 
inconceivable  that  two  years  after  the  project  was 
“ suggested,”  they  could  otherwise  have  “com- 
menced the  manufacture  of  watches.”  Anyone 
who  has  seen  the  extraordinary  variety  of  machines 
that  go  to  produce  a “machine-made  watch,”  must 
admit  that,  even  in  the  present  day  of  rapid  pro- 
duction, and  with  all  the  designs  ready  to  hand, 
two  years  would  be  a very  brief  interval  in  which 
to  establish  such  a factory.  And  at  the  above  date, 
1848,  several  factories  were  already  employing 
machines  in  Switzerland,  more  especially  at  Geneva. 
The  credit,  therefore,  of  having  first  applied 
machine-tools  to  the  manufacture  of  watches 
must  be  given  to  the  Swiss. 

In  saying  thus  much  in  regard  to  the  earlier 
applications  of  machinery,  I would,  of  course,  not 
be  understood  to  deny  that  very  much  has  been 
done  in  America  to  bring  the  system  to  a high 
degree  of  perfection.  It  was  there  that  a sufiBcient 
amount  of  capital  was  first  embarked  in  the 
undertaking  to  render  a trial  to  the  fullest  extent 
possible.  The  well-known  inventiveness  of  the 
American  people  has  largely  extended  the  use 
of  machines,  and  they  have  done  much  to  prove 
their  applicability  to  watchmaking. 

It  is  not,  however,  my  present  purpose  to  enter 
even  briefly  on  the  history  of  this  question.  I wish 
rather  to  show  how  far  tools  are  used  at  the  present 
day  in  the  production  of  both  English  and  foreign 
watches.  A mere  verbal  explanation,  besides  being 
dry  and  uninteresting,  would  fail  to  convince,  but 
I am  fortunate  in  possessing  a number  of  specimens 
of  machine  work  for  exhibition  here  this  evening. 
And  I would  take  this  opportunity  of  expressing 
my  sincere  thanks  to  various  firms  who  have  so 
readily  responded  to  my  request  by  sending  samples 
of  their  work,  which  in  many  cases  must  have  been 
got  together  with  no  little  trouble.  The  firms  to 
which  I am  thus  indebted  are  given  alphabetically 
in  the  following  list,  together  with  the  nature  of 
the  objects  lent : — 

Mr.  Ehrhardt,  Birmingham  — Frames,  with 
pivot-holes  drilled. 

The  English  Watch  Co.,  Birmingham — Keyless 
watches,  and  their  several  parts  in  all  stages  of 
manufacture  mounted  on  cards. 


Messrs.  Guye,  London — Keyless  watches,  with 
machine-made  escapements,  steel  work,  pinions, 
pivots,  &c. 

Mr.  Hewitt,  Prescot,  Lancashire — Movements, 
full,  l^-plate  and  f-plate,  keyless,  with  trains  and 
steel  work. 

Messrs.  Japy  Frere,  Beaucourt — Bough  move- 
ment {ebacTie),  with  train. 

Mrc  Mercer,  ClerkenweU — Stages  of  manufacture, 
by  hand,  of  marine  chronometer  detent. 

Messrs.  Patek,  Philippe  & Cie.,  Geneva — Keyless 
movements,  separate  keyless  mechanism  and  steel 
work. 

Messrs.  Botheram,  Coventry — Machine  - made 
pinions,  pivots,  wheels,  and  wheel-blanks. 

Mr.  Taylor,  Prescot — Chronometer  wheels  and 
pinions. 

Mr.  Tripplin,  London  — Details  of  finished 
Besan^on  watch. 

The  Waltham  Watch  Company,  Mass. — Details  of 
finished  Waltham  watch,  with  additional  pieces  to 
show  pivoting,  &c. 

Mr.  Wycherley,  Prescot — Machine-made  |-plate 
fusee  movement;  also  detached  pieces  to  show 
stages  of  manufacture  from  rough  metal. 

I propose  to  exhibit  a selection  from  these 
specimens  in  the  lantern,  but  would  at  once 
mention  that  the  series  lent  me  by  the  English 
Watch  Company  is  very  complete.  It  comprises  a 
very  great  variety  of  pieces  mounted  on  13  cards, 
which  may  be  regarded  as  typical  of  the  many 
operations  in  watchmaking  to  which  machinery  is 
applied  at  the  present  day.  I am  not  aware  that 
so  complete  a series  has  been  previously  exhibited 
in  this  country,  and  cannot  but  feel  that  the  col- 
lection is  worthy  of  very  careful  study.  If 
machinery  can  be  arranged  to  produce  some  of  the 
elaborate  pieces  shown  on  these  cards,  it  can  make 
almost  anything;  and,  whatever  we  may  say  about 
interchangeability,  there  is  no  doubt  that  the  parts 
will  require  a far  less  amount  of  fitting  than  they 
do  on  the  hand  system.  It  would  be  impossible 
for  me  to  even  enumerate  the  pieces  that  are  here 
exhibited,  and  I will  only  draw  your  attention  to 
one  very  marked  feature,  the  immense  amount  of 
labour  that  is  saved  by  the  use  of  the  punching 
machine.  There  are  very  few  pieces  in  either  the 
watch  or  case  that  do  not  in  the  first  instance 
pass  through  this  machine,  and  the  amount  of 
filing  avoided  must  be  immense. 

It  is  difficult  to  form  an  exact  estimate  of  the 
average  number  of  machines  employed  in  the 
manufacture  of  a watch.  They  will,  in  great 
measure,  depend  on  the  amount  of  production, 
since,  of  course,  as  this  increases  the  tools  will  be 
more  specialised.  Mr.  Gooding,  of  Messrs. 
Botheram’s,  at  Coventry,  tells  me  that  the  number 
required  for  the  movement,  exclusive,  that  is,  of 
the  case,  dial,  hands,  spring,  and  balance,  may 
be  taken  at  about  100,  which  is  made  up  as 


follows : — 

Machines. 

Plate  making  13 

Wheel  and  pinion  35 

Steelwork 12 

Escapement  22 

Jewelling 11 

Screws  6 

Total 99 


And  he  estimates  the  time  occupied  in  making  a 
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watch  by  machinery  at  30  hours,  about  half  that 
required  on  the  hand  system. 

There  remains  the  third  system  of  manufacture 
to  consider,  which  is  merely  a combination  of  the 
two  above  referred  to.  It  is  the  most  generally 
adopted  of  all,  but  evidently  will  include  very 
variously  organised  establishments  distinguished 
primarily  by  the  extent  to  which  machine-tools 
are  employed  in  the  manufacture.  The  English 
system  of  the  present  day,  as  compared  with  that  of 
ten  or  fifteen  years  ago,  before  movement  making 
was  accomplished  by  means  of  machines,  would 
then  come  into  this  class.  But  what  I rather 
intend  it  to  include  is  the  watch  factory  as  we 
understand  it  in  this  country,  one  that  builds  up 
the  complete  timekeeper,  but  does  not  necessarily 
undertake  such  special  work  as  cases,  dials, 
balance-springs,  mainsprings,  balances, &c.,  or  even 
escapements.  Several  of  the  English  firms  to  whom 
I am  indebted  for  assistance  this  evening  would  thus 
be  included,  and  others  exist.  It  cannot  be  doubted 
that  such  an  establishment  can  turn  out  work  of 
very  uniform  quality  at  moderate  cost,  and  it 
possesses  this  advantage,  that  it  may  be  of  any 
required  magnitude ; the  larger  factory  only 
differing  from  the  smaller  in  that  it  comprises 
additional  branches  of  the  trade,  generally  involving 
skilled  labour,  which,  if  undertaken,  might  tend  to 
increase  the  cost  of  production.  Thus,  take  the 
case  of  jewel-setting.  In  one  factory  that  I 
visited,  two  jewellers  were  able  to  do  all  the  work. 
It  is  evident,  therefore,  that  when  less  than  half 
the  number  of  watches  is  made  in  the  same  time, 
there  would  not  be  constant  employment  for  even 
one  jeweller,  and  it  might  be  more  economical 
to  have  the  work  done  elsewhere.  At  the  same 
time  it  may  be  presumed  that  the  number  of 
branches  in  which  this  holds  good  will  gradually 
diminish  till  a limit  is  reached,  as  the  employment 
of  machines  extends,  for  it  will  only  involve 
machmes  standing  idle  for  a definite  period ; or  the 
practice,  now  very  general,  of  adapting  a single 
machine  to  several  purposes  would  be  applicable. 

But  I have  said  enough  with  regard  to  the  system 
manufacture,  and  will  proceed  to  consider  the 
specimens  on  the  table.  At  the  outset  one  feature 
strikes  us ; aU  the  types  of  watch,  with  the  exception 
of  some  of  the  Prescot  movements,  have  going- 
barrels,  and  these  movements  that  form  the  exception 
are  intended  for  completion  on  the  hand  system 
already  explained.  It  is  evident  that  the  going 
barrel  lends  itself  to  machine  work  far  more  readily 
than  the  fusee,  and  one  cannot  but  feel  that  an  im- 
portant reason  for  the  opposition  to  the  latter  is 
to  be  found  in  this  fact.  Enough  has,  however, 
already  been  said  on  this  subject,  and  I would 
only  add  that,  admitting  the  applicability  of 
machinery  to  the  manufacture  of  watches,  this  is 
entitled  to  rank  as  a soimd  argument  against  the 
use  of  the  fusee  in  ordinary  watches. 

[A  large  number  of  specimens  illustrating  the 
various  stages  of  manufacture  of  watches,  both  on 
the  machine  and  hand  system,  were  here  exhibited 
on  the  screen.  They  included  many  stages  in  the 
manufacture  of  the  movement  as  practised  in 
Prescot,  rough  movements  from  Birmingham, 
Beaucoiuff,  Geneva,  and  London,  as  well  as 
finished  movement  and  parts  of  watches  lent  by 
the  various  firms  to  whom  reference  has  already  been 
made  (p.  704).  The  images  were  obtained  by  direct 


reflection  of  the  beam  from  an  electric  lamp,  thrown 
on  the  surface  of  the  object.  The  light  being  inci- 
dent at  very  small  angle,  an  image  was  obtained, 
very  slightly  distorted  and  in  natural  colours.] 

The  examination  of  these  specimens,  even  in  the 
very  inefficient  mode  I have  been  compelled  to 
adopt,  must  suffice  to  convince  an  unprejudiced 
observer  that,  at  any  rate  for  watches  of  ordinary 
quality,  machinery  can  be  extensively  employed 
with  marked  advantage.  It  secures  a greater 
degree  of  uniformity  in  the  work,  a more  rapid 
production,  and  may  reasonably  be  expected  to 
reduce  the  cost  of  the  watch.  How  far  its  use  is 
desirable  in  the  highest  branches  of  the  art  is  a 
question  for  practical  horologists  to  discuss.  In 
the  best  English  watches  uniformity  is  not  of  the 
same  importance,  and  minute  economies  need  not 
be  so  carefully  practised.  Indeed,  the  present 
system  is  well  adapted  to  their  production,  as 
is  sufficiently  proved  by  the  fact  that  forei^ 
makers  have  not  succeeded  in  underselling  us  in 
this  particular  grade.  Each  instrument  receives 
an  amount  of  individual  attention  that  would 
almost  involve  a direct  contradiction  of  the  main 
principle  on  which  the  application  of  machinery 
is  advocated — a principle  which  is  often  expressed 
by  that  unfortunate  word,  interchangeability. 

But  the  subject  must  be  looked  at  from  a very 
different  point  of  view  when  we  come  to  consider 
the  cheaper  class  of  watch ; the  branch  of  the 
trade  in  which  so  keen  a competition  is  going  on  at 
the  present  day.  Admitting  that  such  a trade  is 
worth  preserving,  and  the  statistics  already  given 
prove  indisputably  that  it  is,  the  question  as  to 
how  it  may  best  be  fostered  becomes  a very  urgent 
one,  and  I would  make  a few  observations  bear- 
ing upon  it.  At  the  outset,  however,  let  me 
earnestly  disclaim  any  desire  to  dictate  to  the 
trade  ; watchmakers  know  the  details  of  their  own 
business  best,  but  what  I do  wish  is  to  bring  the 
matter  more  prominently  forward,  and  to  urge  a 
more  thorough  discussion  than  has  yet  taken  place, 
as  to  the  reforms  that  can,  with  advantage,  be  in- 
troduced into  the  art,  and  the  points  in  which  we 
can  take  advice  from  our  neighbours. 

The  general  depression  of  trade  cannot  be  held 
to  be  solely  or  even  chiefly  responsible  for  the 
present  state  of  things.  Within  the  last  30  years 
two  new  watch-producing  countries  have  practi- 
cally come  into  existence.  France,  although  of 
course  the  trade  has  long  been  established  there, 
has  within  that  period  increased  its  production 
ten-fold,  and  in  America  we  have  a new  com- 
petitor. I have  already  pointed  out  that,  judging 
from  the  official  returns,  we  actually  export  from 
this  country  about  the  same  number  of  foreign 
watches  as  of  those  of  home  production,  whereas 
the  imports  for  home  consumption  reach  a total  of 
about  250,000,  or  more  than  six  times  the  total 
exports  of  home  and  foreign  make. 

At  the  risk  of  being  considered  a prophet  of  evil, 
I venture  to  refer  to  the  state  of  the  clock  trade  in 
this  country  as  bearing  on  the  subject  we  are  con- 
sidering. Fifty  years  ago  we  had  a trade  in  clocks, 
and  no  one  could  have  anticipated  that,  at  the 
present  day,  it  would  be  practically  dead,  the 
only  exceptions  being  turret,  regulator,  and  a 
few  chime  clocks,  the  value  of  the  exports  of 
which  amounts  to  about  £50,000.  The  Continent 
and  America  have  taken  possession  of  the  entire 
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trade  in  ordinary  timepieces ; and  in  his  official 
report  on  the  1878  Exhibition  at  Paris,  M. 
Saunier  mentions  a fact  in  relation  to  it  that  is 
well  worthy  of  note.  While  the  production  of  the 
higher  quality  of  clocks  shows  a tendency  to  fall 
off,  or,  at  most,  to  remain  stationary,  the  number 
of  cheap  clocks  is  increasing  at  a very  rapid  rate. 
Whether  the  same  is  to  be  said  of  watches  we  have 
no  sufficient  means  of  ascertaining,  although  the 
gradual  fall  in  the  mean  price  of  English  clocks 
and  watches  during  the  years  1867  to  1870,  the  last 
for  which  we  have  the  requisite  data,  seems  to 
point  to  some  such  conclusion ; at  any  rate,  it  is 
not  safe  to  hazard  a guess  as  to  whether  such  a 
tendency  would  continue  : the  mere  possibility  of 
it,  however,  indicates  the  necessity  for  our  doing 
our  utmost  to  preserve  the  watch  trade  intact, 
and  not,  as  some  would  advocate,  to  surrender  the 
cheaper  trade  without  a struggle.  At  the  same 
time,  it  is  well  to  observe  that  there  seems  good 
reason  to  hope  for  an  improvement  in  the  average 
quality  of  watches  in  the  future,  independently  of 
any  advance  in  the  horological  art.  As  the  habit 
of  wearing  a watch  becomes  more  universal,  the 
desire  to  possess  one  of  superior  quality  may  be 
expected  to  spread  in  even  greater  proportion, 
and  the  well-known  tendency  of  modern  life  to 
make  more  and  more  use  of  our  time,  necessarily 
involves  greater  care  in  its  accurate  admeasurement. 

I do  not  pretend  to  be  able  to  explain  the  causes 
which  have  led  to  the  destruction,  more  or  less 
complete,  of  many  branches  of  the  horologist’s  art 
in  this  country,  but  would  earnestly  commend  to 
all  interested  in  it,  the  suggestive  and  most  im- 
portant address,  devoted  mainly  to  the  subject  of 
foreign  competition,  which  was  delivered  by  the 
Chairman  of  the  Council  of  this  Society,  at  the 
opening  of  the  present  Session.  We  may  be  sure 
that  Mr.  Bramwell  had  not  watchmaking  specially 
in  his  mind  when  writing  that  address  ; and  yet 
there  are  many  passages  in  it  that  might  have 
been  intended  to  have  reference  to  this  art.  He 
says : — * 

We  shall  find,  it  may  he,  that  many  of  our  indus- 
tries are  carried  on  according  to  the  old  traditions, 
traditions  of  practices  which  were  the  best  known  in  the 
days  when  they  were  first  employed,  but  which,  under 
the  teaching’  of  science  in  other  countries,  have  been 
abandoned  as  obsolete  while  they  are  retained  by  our- 
selves. We  may  find,  paradoxical  as  it  appears,  that 
the  fact  of  our  having  been  engaged  in  any  particular 
manufacture  for  many  years  obstructs  our  readily  adopt- 
ing the  most  improved  form  of  carrying  on  that  manu- 
facture.” 

And  there  is  one  other  passage  in  this  address 
which  I cannot  refrain  from  quoting.  Speaking 
of  the  field  of  work  open  to  the  Society  of  Arts, 
the  Chairman  says  : — 

‘ ‘ Why  should  it  not  put  itself  in  communication  with 
the  manufacturers  in  some  industry  which  is  suffering 
its  hold  on  foreign  markets  and,  it  may  be,  even  its 
hold  upon  the  home  market,  to  be  interfered  with  by  the 
foreigner,  to  ascertain  from  these  manufacturers 
whether  the  competition  against  them  is  succeeding 
on  the  score  of  price,  or  on  that  of  quality,  or  on  the 
score  of  the  higher  knowledge  possessed,  or  the  better 
taste  displayed  abroad,  If  it  be  on  account  of  price,  let 
us  find  out  whether  the  disparity  arises  principally  from 

^ ,Jov,rml  of  the  Society  of  4rts,  vol.  xxix  (Nov,  19, 1880),  p,  10. 


the  labour  question,  or  whether  it  arises,  as  it  must  do, 
in  countries  where  labour  is  dearer  than  in  ours,  from 
the  use  of  improved  processes  in  those  countries — pro- 
cesses which  we  have  failed  to  employ  ....  1 
have  sufficient  confidence  in  the  skill  and  ability,  and  in 
the  amount  of  capital  available  in  this  country,  to  believe  | 
it  needs  only  that  the  true  causes  of  the  success  of  oui 
competitors  should  be  discovered,  to  make  us  effectuallj 
bestir  ourselves  to  restore  the  threatened  industry  to  itt 
former  safe  position.” 

Would  not  watchmakers  have  real  cause  to  bi 
grateful  if  this  Society  would  make  their  art  tb( 
subject  of  investigation  as  suggested  in  the  para- 
graph I have  just  read  ? 

In  another  part  of  the  same  address  the  claims 
of  Technical  Education  are  brought  prominently 
forward,  and  I am  sure  that  no  one  will  be  pre- 
pared to  doubt  that  horology  ranks  high  among 
those  industrial  arts  that  involve  the  application  ol 
science  for  ensuring  any  real  advance.  I shall 
refer  to  this  subject  in  the  next  lecture,  and  woulc 
here  only  mention  that  it  is  one  of  the  32  trades  ir 
which  examinations  are  annually  held  by  the  City 
and  Guilds  of  London  Institute  for  the  Advance- 
ment of  Technical  Education. 

It  is  highly  improbable  that  a liberal  use  o: 
machine-tools  should  not  tend  to  ameliorate  th( 
trade,  when  there  is  hardly  another  trade  that  has 
not  received  invaluable  help  from  them.  Any 
watchmaker  can  tell  for  himself,  either  by  examin- 
ing a movement  or  such  samples  as  I have  here, 
what  degree  of  assistance  it  has  afforded  to  tht 
Americans,  a people  that,  prior  to  about  1850,  had 
no  experience  of  the  subject ; how  much  more  then 
should  it  help  us,  when  we  have  been  pre-emineni 
as  watchmakers  for  centuries. 

When  Arkwright  patented  his  “spinning  jenny,’ 
there  was  a very  great  outcry  against  it,  as  degrad- 
ing the  manual  skill  of  the  workmen ; but  no  such 
objection  can  legitimately  be  made  in  this  case.  As 
I have  already  been  careful  to  point  out,  so  long  as 
watchmaking  exists,  it  will  be  impossible  to  do 
without  a considerable  amount  of  skilled  labour  in 
the  adjustments,  and  this  would  be  the  case  even 
in  the  commonest  of  watches.  I am  anxiousi 
that  there  should  be  no  doubt  whatever  on  this 
point,  and  the  most  striking  example  I have  been 
able  to  adduce  consists  in  a comparison  between 
the  prices  of  two  watches  manufactured  by 
machinery  in  America,  where,  as  is  generally  ad-' 
mitted,  its  use  has  been  pushed  as  far  as  anywhere. 
They  are  movements  of  the  same  size ; the  cheaper,, 
approximately  adjusted  for  heat  and  cold,  costs 
about  £12,  and  the  other,  more  highly  finished  and 
adjusted,  is  quoted  at  nearly  £50,  more  than  four 
times  the  price  of  the  first,  and  yet,  to  an  ordinary 
observer,  such  difference  as  there  is  would  be  of 
comparatively  little  moment.  One  may  safely 
assume  then  that  at  least  half  of  the  price  of 
the  higher  class  watch  has  been  on  account  of 
skilled  labour.  Thus  we  have  no  present  need 
to  complain  that  any  system  has  proved  itself 
to  be  superior  to  that  adopted  in  this  country, 
so  far  as  regards  the  best  work,  and  what 
is  now  principally  needed  is  that  the  number 
of  competent  workmen  should  be  augmented. 
Machine  work  need  not,  then,  degrade  the  manual 
skill  of  our  artisans,  and  the  fear  that  it  will 
necessarily  cause  the  English  watch  to  become 
less  artistic  than  at  present  is  equally  unfounded, 
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The  fact  that  a particulat  machine  does  not  pro- 
duce artistic  work  is,  of  itself,  no  evidence  against 
machinery  being  able  to  do  so,  and  there  are 
abundant  specimens  on  the  table  to  show  that 
graceful  forms  can  be  secured  by  such  means. 
Moreover,  in  the  cheapest  watch,  what  is  wanted 
is  soundness  and  good  timekeeping,  and,  if  need- 
ful, hand  labour  might  be  relied  on  for  modifying 
the  form  according  to  taste  in  the  higher  grades. 
But  the  rapid  growth  of  the  production  of  foreign 
countries,  as  compared  with  our  own,  if  it  means 
anything,  must  be  taken  as  evidence  that  theEnglish 
system  of  manufacture  is  not  adapted  to  the  cheaper 
class  of  watch.  If  it  were,  it  would  be  simply  im- 
possible that  more  than  a quarter  of  a million  of 
foreign-made  watches  should  be  annually  required 
to  satisfy  the  demands  of  the  home  market. 

^ It  appears,  then,  to  be  a peculiarly  convenient 
time  to  take  a new  departure,  and  if  several  of  the 
more  prominent  manufacturers  could  be  induced 
collectively  to  take  the  matter  into  their  considera- 
tion, determining  how  best  to  systematise  the  trade, 
and  to  take  example  from  our  competitors,  and  if 
every  artisan  would  lay  to  heart  the  lesson  which 
the  statistics  I have  been  able  to  collect  teach  him, 
it  IS  impossible  but  that  much  good  would  result. 

The  various  learned  societies,  the  engineering 
and  other  professions,  keep  themselves  abreast  with 
the  advances  made,  both  at  home  and  abroad,  by 
means  of  their  journals  and  their  periodical  meet- 
ings ; but  the  horologists  of  this  country,  although 
possessing  a monthly  journal  and  a newly-erected 
institute,  must,  I think,  admit  that,  as  a body, 
they  have  not  hitherto  taken  sufficient  practical 
interest  in  either. 

I am  verj’  far  from  denying  that  many  horo- 
logists are  keenly  alive  to  the  necessity  of  im- 
proving the  system  so  that  it  shall  be  more  in 
accordance  with  the  requirements  of  the  present 
day,  but  their  efforts  have  hitherto  failed,  owing 
to  the  indifference  with  whicli  every  suggestion 
is  received.  Their  journal  and  their  institute 
have  done  unquestionably  good  work,  as  a means 
of  instruction,  and  in  keeping  those  engaged  in  the 
art  together,  by  affording  them  a means  of  inter- 
communication ; but  a far  higher  work  remains  to 
be  taken  in  hand  by  them,  namely,  the  placing  of 
the  entire  English  trade  on  a satisfactory  footing. 

These  remarks,  although  provoked  by  a con- 
sideration of  the  state  of  the  trade  in  the  cheaper 
class  of  watch,  cannot  but  be  more  or  less 
applicable  to  the  case  of  higher  qualities.  At  the 
present  day  no  mechanical  art  can  afford  to  stand 
still,  and,  although  the  best  English  watch  has 
maintained  its  position,  even  that  position  is  being 
vigorously  assailed  from  several  quarters,  and  it 
cannot  continue  to  be  held  without  some  effort. 

As  will  be  evident  from  the  .specimens  of 
machine- work  on  the  table,  we  already  possess 
in  England  several  factories  more  or  less  com- 
pletely fitted  up  with  machines  for  the  manu- 
facture of  watches  on  the  modem  .system.  But 
the  existence  of  the  several  establishments  to 
which  reference  has  been  made  docs  not  disprove 
that  the  English  system  of  watchmaking  is  the 
hand  system,  and  the  problem  that  now  urgently 
requires  solution  is  how  best  to  benefit  those 
in  the  manufacture,  and,  at  the  same 
time,  to  promote  the  trade  of  the  country.  All 
questions  of  temporary  depfegsion  of  trade  may 


be  laid  aside  in  discussing  such  a question,  for  it 
is  a well-known  and  acknowledged  fact,  that  eveik 
in  times  of  commercial  prosperity,  the  trade,  taken 
as  a whole,  is  in  an  unsatisfactory  condition.  For 
years  past  the  cheaper  watches  sold  in  this  country- 
have  been  mainly  of  Swiss  and  French  make,  andl 
America  is  now  coming  in  for  a share  of  the  market* 
And  here  it  may  be  well  to  observe  that  the 
English  makers  seem  to  be  unwise  in  thus  neglect- 
ing the  cheap  trade.  Preach  as  you  will  about  the 
comparative  advantages  of  an  English  watch,  if 
foreign  makers  can  afford  to  sell  a watch  that  is  a. 
fairly  good  timekeeper,  and  often  more  graceful 
than  that  made  here  for  about  twice  the  amount,, 
there  can  be  no  wonder  if  it  is  in  very  many  cases; 
preferred.  The  fashion  of  wearing  watches  is 
gradually  spreading  through  lower  and  lower 
grades  of  society,  and  if  the  home  makers  cannot 
or  will  not  supply  this  demand,  they  have  no  right 
to  complain  of  other  countries  taking  the  matter 
in  hand.  And  it  is  unreasonable  to  suppose  that 
we  can  hope  to  permanently  retain  the  higher 
branches  and  so  consistently  neglect  the  lower* 
The  entire  trade  is  so  small  in  extent  that  neither 
portion  can  afford  to  dispense  with  the  other ; 
indeed,  the  lower  is,  perhaps,  of  more  service  to- 
the  higher  than  the  higher  is  to  the  lower,  for,  as; 
it  becomes  more  and  more  general  to  carry  a watch,, 
the  inducement  to  those  able  to  afford  one  of  high, 
quality  to  become  possessed  of  one  is  greater ; and 
only  those  who  have  tried  the  experiment  know 
what  a real  satisfaction  there  is  in  being  provided' 
with  a thoroughly  reliable  timekeeper. 

How  then  are  the  interests  of  this  beautiful  in- 
dustry to  be  best  promoted  ? I do  not  pretend  to 
be  able  to  answer  this  question,  but  there  are  a few 
points  to  which,  with  your  permission,  I should 
wish  to  draw  attention,  in  the  hope  that  the  sub- 
ject may  be  earnestly  taken  up  by  others.  In  the 
first  place,  it  must  be  admitted  that  the  English 
system  is  not  calculated  to  encourage  radical  im- 
provements. Each  workman  through  whose  hands 
the  watch  passes  is,  as  a rule,  acquainted  with  only 
a small  proportion  of  its  details,  and  thus,  through 
being  unable  to  take  a general  view  of  the  question, 
is  placed  in  an  unfavourable  position  as  an  in- 
ventor. The  watch- jobber,  into  whose  hands  the 
watch  comes  for  repair,  stands  a better  chance  of 
detecting  faults  of  construction,  and  suggesting  a 
remedy. 

The  extraordinary  amount  of  independence  to 
which  the  system  has  given  rise,  causes  much  need- 
less expense  and  waste  of  time  in  the  production  of 
a watch.  A number  of  trifling  faults  are  often 
allowed  to  accumulate  in  the  watch,  each  work- 
man apparently  leaving  a legacy  for  his  successor 
to  correct.  Thus  it  happens  that  some  are  sure 
to  be  left  uncorrected,  except  in  the  very  best  work, 
and  they  secure  the  watch  a bad  name,  if  not  at 
once,  at  any  rate  after  a short  time.  Of  course, 
on  any  method  of  manufacture  there  would  be  a 
risk  of  some  such  sources  of  error,  and  I am  not 
pretending  that  these  objections  are  peculiar  to  the 
English  system.  But  a discussion  lately  held  at 
the  TIorological  Institute,  at  the  instance  of 
Mr,  pipkley,*  seems  to  show  that  our  system, 
with  careful  management,  is  capable  of  vast  im- 
provement { jt  is  inconceivable  that  at  the  present 

* Ilorological  Journal,  27, 
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day  so  mucli  double  work  as  is  done  on  an  English 
watch  is  unavoidable. 

And  one  obvious  mode  of  avoiding  it,  at  all 
events  in  great  part,  is  the  employment  of  exact 
machinery  to  the  utmost  extent.  The  most  earnest 
advocate  of  the  hand  system  cannot  but  admit  that 
it  is  responsible  for  by  far  the  greater  number  of 
these  irregularities.  A man,  after  making  several 
hundred  similar  objects,  such  as  screws,  may, 
doubtless,  arrive  at  making  them  alike  by  the  sole 
aid  of  his  sight  and  touch ; but  this  is  not  true 
where  only  a few  dozen  specimens  are  made  at  a 
time,  and  they  of  a more  complex  form. 

But  how  to  popularise  the  use  of  machinery  is  a 
very  difficult  question.  The  factory  system  would 
certainly  not  be  welcomed  in  Clerkenwell.  And 
it  may  well  be  doubted  whether  its  introduction 
would  be  advisable ; the  English  system  has  so 
long  consisted  in  a certain  degree  of  isolation  of 
various  branches  that  efforts  should  rather  be 
directed  towards  the  improvement  of  this  system, 
and  the  setting  of  it  on  a more  satisfactory 
footing.  Let  Prescot  retain  the  movement- 
making, Coventry  the  case-making,  in  addition 
to  its  own  individual  trade  of  watch-making, 
Clerkenwell  the  finishing,  escapement  - making, 
&c.,  but  if  the  trade  is  to  continue  a trade, 
these  several  branches  must  work  more  into  each 
other’s  hands.  It  is  absurd  that  one  man  should 
systematically  be  called  upon  to  undo  the  work 
of  his  predecessor,  when  by  proper  organisation 
all  such  contradiction  might  easily  be  avoided. 
In  a watch  factory  each  man,  of  course,  works 
to  a template,  and  it  is  surprising  that  there 
should  be  any  occasion  to  advocate  its  use  at 
the  present  day,  in  any  of  the  mechanical  arts 
that  involve  the  production  of  a number  of 
identical  pieces.  It  is  difficult  to  see  why  a 
common  standard  should  not  be  introduced  in 
the  watch  trade,  and  its  adoption  would  consti- 
tute a very  important  step  in  adapting  the  English 
system  of  manufacture  to  modern  requirements. 

We  have  already  seen,  from  an  examination  of 
Prescot  movements,  how  far  machinery  is  employed 
in  what  has  been  termed  the  “hand  system,”  prac- 
tised in  this  country.  It  is  hardly  open  to  question 
that  its  use  might  be  extended  with  very  great  ad- 
vantage ; and  if  an  accurate  system  of  gauges  and 
standards  existed,  might  not  the  movement  maker 
carry  on  the  work  to  a certain  definite  point,  and 
then  hand  it  over  to  the  Clerkenwell  workmen, 
who  would  take  it  up  where  Prescot  left  off,  with- 
out having  to  do  over  again  any  portion  of  what 
has  already  been  done  well.  But  it  need  not 
necessarily  follow  that  the  use  of  machinery  would 
be  confined  to  the  movement-maker. 

A principal  feature  of  this  system,  which  stands 
in  the  way  of  any  material  change,  is  the  great 
number  of  small  establishments  that  have  to  be 
kept  up  in  Clerkenwell.  They  not  only  occasion 
delay,  increase  the  cost,  impede  the  introduction 
of  improvements,  and  cramp  the  abilities  of  indi- 
viduals, but  they  are,  in  too  many  cases,  utterly 
unfit  for  occupation,  and  cannot  fail  to  have  a 
most  detrimental  influence  on  the  character  of  the 
workman  as  well  as  on  both  the  quantity  and  the 
quality  of  his  work. 

A suggestion  recently  made  by  Mr.  Glasgow  at 
a meeting  of  the  Horological  Institute  is  worth 
careful  consideration  as  bearing  on  this  question. 


Would  it  not  be  practicable  to  establish  in  Clerk-  !s 
enwell,  one  or  more  large  shops,  where  workmen  in  j 
all  the  branches  of  the  trade  could  rent  such  space  h 
as  they  required  ? How  many  advantages  would  < 
be  secured  by  some  such  arrangement?  They  ; 
would  not  only  secure  a healthy  place  of  business  ^ 
specially  adapted  to  their  several  requirements,  j 
and  away  from  their  homes,  but  would  also  be 
brought  more  in  contact  with  each  other  and  the  > 
trade  generally.  But  I venture  to  think  that  the  } 
scheme  might  enable  them  to  secure  another,  and,  j 
in  some  respects,  a yet  more  important  advantage  ; : 
it  would  immensely  facilitate  the  introduction  of 
modern  improvements,  both  in  the  watch  itself  • 
and  in  the  tools  employed  in  its  production.  . 
Steam  power  might  also  be  let  to  the  tenants,  and  ; 
there  can  be  little  doubt  that  the  possession  of  it  ^ 
would  act  as  a powerful  incentive  to  the  use  of 
tools  wherever  desirable.  Working  to  the  sys- 
tematic  gauges  above  referred  to,  the  movement  « 
might  thus  be  taken  in  hand  as  received  from  f 
Prescot,  and  pass  through  the  several  stages  that  I 
go  to  make  up  the  Clerkenwell  branch  of  the  trade.  , 
I could  not  pretend,  even  if  this  were  a suitable  i 
occasion,  to  follow  out  the  above  suggestion  inio  ; 
all  its  details.  It  is  essentially  a question  for 
practical  watchmakers,  and  if  this  or  any  other 
scheme,  having  similar  objects  in  view,  have  their 
cordial  support,  much  will  have  been  done  to  show 
that  we  are,  to  again  quote  the  words  of  Mr. 
Bramwell,  “ effectually  bestirring  ourselves  to 
restore  the  threatened  industry  to  its  former  safe 
position.”  


MISCELLANEOIIS. 


LONDON  PISH  SUPPLY. 

The  following  statistics  relating  to  the  amount  of 
fish  brought  into  London  by  the  various  railway  com- 
panies, have  been  elicited  by  the  inquiry  instituted  by 
the  Corporation  of  London,  and  now  being  carried  on 
in  the  Upper  Court,  Guildhall. 

Mr.  W.  Birt,  general  manager  of  the  Great  Eastern 
Bailway  Company,  said  his  company  carried  30,124; 
tons  of  fish  to  Billingsgate  last  year  from  various  parte 
of  the  east  and  north-east  coast.  Prime  fish  at  owners’’ 
risk,  was  carried  at  32s.  6d.  per  ton,  and  offal  fish  at 
21s.  8d.  per  ton,  from  station  to  station.  These  figures] 
included  the  market  dues,  but  not  the  delivery,  which,; 
if  performed  by  the  company,  was  charged  5s.  per  ton 
extra.  It  was  at  the  option  of  the  senders  whether 
they  sent  at  their  own  or  the  company’s  risk,  although 
as  a fact  about  95  per  cent,  was  sent  at  owners’  risk. 
The  company’s  risk  was  6s.  8d.  per  ton  for  prime  fish,! 
and  3s.  4d.  per  ton  for  offal.  The  difficulties  at  Billings- 
gate were  very  great.  A return  was  made  on  June  30| 
this  year,  when  it  was  found  that  upon  an  average  each 
van  was  delayed  four  hours  at  the  market.  Prom  the 
experience  of  his  company  it  appeared  to  them  that 
two  or  three  markets  were  needed  in  London  to  meet 
the  demands  of  the  fish  business  of  the  present  day,; 
rather  than  one  central  market,  and  so  impressed  were 
they  with  the  necessity  ©f  such  a change,  that  in  laying 
out  the  large  works  to  be  constructed  at  Bishopsgate,| 
they  had  set  aside  a.  .jut  two  and  quarter  acres  of  land' 
to  be  used  as  a fish  market  for  railway-bome  fish. 
Such  a market  would  save  the  5s.  now  charged  foi 
cartage.  His  company  not  only  proposed  to  construct 
the  market,  but  to  erect  nine  warehouses  in  which  the! 
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trade  could  be  carried  on.  Should  an  improvement  be 
made  in  the  fish  market  of  London  with  greater  facilities 
for  unloading,  and  should  the  supply  of  fish  increase, 
he  had  no  doubt  that  his  company  would  reduce  their 
rates. 

Mr.  J.  Noble,  general  manager  of  the  Midland  Rail- 
way, said  his  company  carried  9,280  tons  of  fish  to 
London  in  1880.  Haddocks  and  plaice  from  Hull  and 
Grimsby  were  charged  35s.  per  ton  ; that  did  not  in- 
clude delivery.  Some  fish  was  sent  by  passenger  train, 
and  the  extra  cost  of  that  was  from  6s.  to  9s.  per  ton, 
according  to  the  kind  of  fish.  The  delivery  of  tanks  of 
fish  involved  an  extra  charge  of  10s.  for  cartage.  Re- 
plying to  questions,  the  witness  said  his  company  had  a 
quantity  of  land  at  their  disposal  at  St.  Pancras,  and  he 
had  thought  of  allocating  a portion  of  it  as  a fish 
market.  He  was  in  favour  of  a large  central  market 
easy  of  access. 

Mr.  H.  Oakley,  general  manager  of  the  Great 
Northern  Railway  Company,  said  his  company  con- 
veyed 26,543  tons  of  fish  to  Billingsgate  last  year. 
The  rates  varied  from  30s.  to  70s.  for  coarse  fish  from 
Scotland.  The  average  rate  for  prime  fish  was  46s.  8d. 
from  Hull  and  Grimsby.  The  greatest  difiiculty  was 
experienced  near  Billingsgate  in  getting  vans  up  to  the 
market.  They  allowed  three  hours  and  a-half  for  their 
vans  to  deliver  the  fish  at  the  market,  but,  as  a rule,  it 
occupied  between  six  and  seven  hours,  and  sometimes 
10  hours.  In  fact,  it  took  as  long  for  a van  to  go  from 
Eling’ 8-cross,  deliver  the  fish,  and  return,  as  it  did  to 
convey  the  fish  by  train  200  miles  through  the  country. 
The  rates  he  had  quoted  did  not  include  delivery,  for 
which  a chartre  of  5s.  was  made.  A central  market 
with  streets  running  through  it,  and  easy  of  access, 
would  be  very  desirable  in  the  interest  of  both  buyer 
and  seller. 

Mr.  D.  Stevenson,  traffic  superintendent  of  the 
London  and  North -AVestem  Railway,  said  that  about 
8,089  tons  of  fish  were  conveyed  by  his  company  to 
Billingsgate  last  year.  The  rate  from  Scotland  was 
75s.  per  ton  by  passenger  train  and  55s.  per  ton  by 
goods  train,  for  goods  by  passenger  trains  an  extra 
charge  of  from  4s.  to  5s.  was  made.  To  make  Billings- 
gate large  enough,  it  would  be  necessary  to  throw  into 
it  the  uncovered  land  of  the  Custom  House  on  the  one 
side,  and  on  the  other  the  land  covered  by  Nicholson’s 
wffiarf,  up  as  far  as  London -bridge.  He  thought  there 
might  be  two  markets,  one  for  water  and  the  other  for 
railway  borne  fish.  The  charge  for  the  carriage  of  fish 
was  three  or  four  times  as  much  as  was  paid  for  iron. 
Meat  from  Liverpool  was  charged  25s.  per  ton,  while 
fish  from  Holyhead  was  55s. ; that  was  on  account  of 
the  risk  attached  to  the  carrying  of  fish. 

Mr.  H.  Lambert,  chief  goods  manager  of  the  Great 
Western  Railway,  said  that  his  company  conveyed 
6,724  tons  of  fish  to  Billingsgate  last  year.  The  cost  of 
conveyance  from  the  West  of  England  was  60s.  per  ton, 
and  from  New  Milford  65s.  6d.  All  fish  trains  ran  at 
high  speed,  and  the  company  undertook  to  supply  a 
special  train  wdthin  three  hours  whenever  the  senders 
had  a supply  of  20  tons  weight.  Although  quickly 
brought  to  London,  it  often  took  from  four  to  eight 
hours  to  get  it  delivered  at  the  market.  He  did  not 
believe  the  present  market,  however  much  improved, 
could  be  made  a suitable  market  for  all  London. 

Mr.  Mortimer  Harris,  manager  of  the  London, 
Chatham,  and  Dover  Railway,  said  that  his  company 
conveyed  2,530  tons  of  fish  to  Billingsgate  in  1880,  for 
which  they  charged  a rate  of  22s.  per  ton  for  coarse  fish, 
and  40s.  for  other  sorts.  He  was  favourable  to  the 
establishment  of  several  markets  in  the  metropoKs 
situate  near  the  railway  termini 

Mr.  J.  Light,  goods  manager  of  the  South-Eastern 
Railway  Company,  said  that  3,071  tons  of  fish  were 
carried  by  his  company  last  year.  The  rates  from 
Hastings  were,  for  prime  fish,  40s.  per  ton  ; and  22s. 
6d.  for  coarse  fish. 


Mr.  Arthur  J ohnson,  fish  meter,  was  examined,  and 
said  that  his  duty  was  to  inspect  all  the  fish  as  it  came 
on  the  vans,  and  also  by  boat,  into  the  market.  The 
quantity  which  was  received  could  not  be  given  accu- 
rately, as  it  varied  each  month.  Sometimes  500  tons 
woidd  arrive,  other  days  830  tons  would  be  received. 
The  average  quantity  sent  to  Thames -street.  Billings- 
gate, and  into  the  market,  was  1,700  tons  per  month 
altogether.  During  the  last  six  months,  from  the  1st 
of  January  to  the  3uth  of  June,  the  quantity  condemned 
was  forty  tons  per  month,  of  which  one-third  was  shell 
fish  and  the  other  wet  fish,  such  as  plaice  and  haddocks. 
If  the  market  had  been  ten  times  the  size  it  was,  it 
would  have  made  no  difference,  as  a large  quantity  of 
the  fish  so  condemned  was  seized  in  the  railway  vans. 
The  delay  in  the  vans  coidd  not  be  helped.  The  fish 
was  condemned  chiefly  between  six  and  seven  in  the 
morning,  when  it  came  into  the  street.  The  bulk  of 
the  fish  was  condemned  on  the  Monday,  which  was  on 
account  of  its  being  delayed  on  the  Sunday.  That  would 
happen  in  any  market.  He  was  of  opinion  that  the 
fish  condemned  on  Monday  was  bad  before  it  left  the 
railway  station.  They  threw  the  condemned  fish  into 
tanks  filled  with  acid.  While  this  condemned  fish  was 
being  unloaded  the  space  in  the  street  was  being  taken 
up,  and  prevented  the  business  going  on  until  it  was 
cleared  away.  He  was  authorised  by  the  Fishmongers’ 
Company  to  seize  fish  on  his  own  responsibility.  It  was 
not  always  necessary  to  call  in  another  inspector  before 
condemnation.  The  quantity  of  fish  coming  by  water 
varied  very  much. 

This  subject  of  fish  supply  is  one  in  which  the 
Society  of  Arts  has  always  exhibited  the  greatest 
interest.  As  early  as  1761  the  Society  advanced  the  sum 
of  two  thousand  pounds  to  Mr.  J ohn  Blake,  for  the 
pm'pose  of  carrying  out  his  scheme  for  the  supply  of  the 
markets  of  London  and  Westminster  from  distant  sea 
ports  and  rivers  by  land  carriage.  During  the  last  few 
years  the  subject  has  been  considered  by  the  Food  Com- 
mittee. 


PANAMA  CANAL. 

A correspondent  of  the  Journal  des  JDebats,  writing 
from  Panama,  gives  an  account  of  the  progress  made  thus 
far  with  M.  de  Lesseps’  great  undertaking.  The  first 
practical  work  of  any  importance  yet  completed,  is  the 
construction  of  a grand  pathway  from  Colon  to  Panama, 
which  has  been  cleared  of  trees  and  other  obstruc- 
tions to  a width  varying  from  30  to  60  feet.  Now  that 
this  clearance  has  been  effected,  it  is  possible  for  the  first 
time  to  get  a clear  idea  of  the  work  which  is  before  the 
company.  Hitherto,  it  has  been  only  by  rather  vague 
guesses  that  the  he  of  the  surface  could  be  conjectured, 
inasmuch  as  the  thick  foilage  of  the  trees,  spreading 
over  the  valleys  and  ravines,  often  made  it  difficult 
even  to  see  that  these  existed.  If  it  was  assumed,  as 
the  Debats  thinks,  that  in  these  cases  the  ground  was 
as  flat  as  the  tops  of  the  trees,  then  the  discovery  of  deep 
depressions  so  arched  over  will  be  a great  gain 
in  estimating  the  extent  of  the  excavation  works. 
There  is,  however,  another  point  in  which  the  most 
recent  explorations  are  regarded  as  unexpectedly  favour- 
able. It  was  assumed  when  the  plans  were  made  that 
all  along  the  route  of  the  projected  canal  a stratum  of 
hard  rock  would  be  found  underlying  the  soil  at  a depth 
of  about  twelve  feet.  But  at  Emperador,  where  the 
principal  borings  have  been  made,  it  is  stated  that  on 
March  31  the  instrument  had  reached  a depth  of  37  feet 
without  finding  any  rock,  and  even  at  that  point  the 
rock  which  appeared  was  only  a layer  about  six  feet 
thick,  succeeded  underneath  by  a mixture  of  clay  and 
soft  stone,  which  went  down  to  a depth  of  64  feet, 
where  the  bore  was  still  working  lately  without 
encountering  any  rock.  It  is  now  said  that  the  excava- 
tion works  will  be  begun  about  October  next,  after  the 
rainy  season,  and  in  the  meantime  the  preparatory 
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operations  are  being  actively  carried  on  by  companies 
of  workmen,  recruited  from  amongst  the  inhabitants 
and  from  Carthagena,  whence  they  have  been  driven  by 
an  invasion  of  locusts. 


2T0TES  OH  BOOKS. 


Suggestions  in  Design,  being  a Comprehensive  Series  of 
Original  Sketches  in  Various  Styles  of  Ornament, 
arranged  for  application  in  the  Decorative  and 
Constructive  Arts.  By  John  Leighton,  F.S.A.  ; 
-W-ith  descriptive  and  historic  letter-press  by  James 
K.  Colling.  London  2 Blackie  and  Son.  4to. 

As  long  ago  as  1852,  Mr.  Leighton  published  a work 
With  the  same  title,  under  the  mm  de  plume  of  Luke 
Limner,  which  contained  the  nucleus  of  the  present 
book  in  the  shape  of  47  plates.  The  author  has  revised 
and  re-drawn  these,  and  added  more  than  an  equal 
number  of  fresh  illustrations.  The  object  is  to  present 
a large  series  of  designs  conceived  in  the  spirit  of  a con- 
siderable variety  of  styles  of  art,  which  may  be  useful 
to  artists.  These  plates  “are  intended  as  aids  to 
design  rather  than  for  servile  imitation  or  direct  appro- 
priation, serving  to  represent  the  type  of  many  desig-ns, 
and  not  the  exact  portraits  of  any.  The  object  of  the 
author,  therefore,  being  to  present  suggestions,  leaving 
the  designer  or  art  workman  to  modify  or  adapt  them 
to  his  own  purposes,  it  is  hoped  that  the  book  will  be 
found  eminently  suited  to  the  wants  of  all  engaged  in 
decorative  and  ornamental  work.”  The  subjects  are 
arranged  in  the  following  order ; — First,  those  of  general 
periods  and  nationalities — Savage  tribes,  Egyptian, 
Assyrian,  Greek,  Etruscan,  Pompeian,  Roman,  Chinese, 
Japanese,  Indian,  Persian,  Moorish,  Byzantine,  and 
Gothic.  The  Renaissance  is  seen  in  some  of  its  various 
developments,  then  more  special  conceptions  are 
shown  in  floral  decorations,  figures,  cliimeras,  &c. 
Designs  for  metal  work,  inlaying,  blazonry,  &c.,  are 
also  given.  In  the  descriptive  letterpress,  the  various 
points,  as  shown  in  the  plates,  are  taken  up  seriatim, 
and  the  general  principles  of  design  have  a special 
chapter  devoted  to  their  discussion. 


A Practical  Treatise  on  Coach-Building— Historical 
and  Descriptive.  By  James  W.  Burgess.  London  ; 
Crosby  Lockwood  and  Co.  1881. 

The  author  affirms  that  it  is  over  fifty  years  since  an 
exhaustive  book  on  the  trade  of  coach-building  has  been 
published,  and  he  has,  therefore,  attempted  in  this  hand- 
book to  point  out  the  general  principles  upon  which 
carriages  should  be  constructed.  The  first  chapter  is 
devoted  to  a general  history  of  the  subject,  from  the 
Egyptian  war  chariot  to  the  carriages  of  to-day.  The 
various  parts  of  a carriage,  the  painting,  the  lining, 
&c.,  are  treated  of  in  subsequent  chapters.  In  the 
general  remarks  on  the  trade,  a hopeful  view  is  taken  of 
the  increased  skill  and  ingenuity  of  the  coach  workman, 
and  the  author  alludes  to  the  beneficial  influence  of  the 
Exhibitions  of  the  Coachmakers’  Company. 


The  Diamonds,  Coal,  and  Gold  of  India,  their  mode  of 

Occurrence  and  Distribution.  By  V.  Ball,  M.A. 

London:  Triibner  and  Co.  1881. 

Mr.  Ball  designs  his  book  as  a hand-book  to  the 
detailed  accounts  of  the  more  useful  mineral  deposits  of 
India,  published  by  the  Geological  Smwey  of  India 
and  other  authorities,  the  results  of  which  thorough 
explorations  have  not  hitherto,  he  beheves,  been  intro- 
duced into  text-books.  With  regard  to  diamonds, 
he  believes  the  Koh  - i - nur  to  be  identical  with 
the  Great  Mogul  diamond  described  by  Tavernier, 


which  came  from  KoUur.  The  author  is  of  opinion  that 
there  is  not  the  least  ground  for  supposing  that  the 
localities  where  mining  is  possible  have  been  exhausted, 
and  he  thinks  that  if  Europeans  would  undertake 
diamond  mining  in  India,  they  would  find  it  profitable. 
Of  the  other  two  subjects  treated  of  in  this  book,  the 
author  gives  an  account  of  the  various  coal-fields  dis- 
tributed over  the  whole  of  India,  and  of  the  gold- 
producing  tracts,  which  consist  of  Wynaad  and  Kolar, 
in  Madras  ; Dharwar,  Belgaum,  and  Kaladgi,  in  Bom- 
bay; Central  Provinces,  Orissa,  South-West  Bengal, 
North-West  Provinces,  including  Himalayas  and 
Punjab ; and  Ultra-peninsular  areas,  such  as  Assam, 
Burmah,  Afghanistan,  and  Thibet. 


Sketches  in  Water  Colors.  By  Various  Axtists. 

(Vere  Foster’s  Drawing  Books,  Extended  series.) 

London  : Blackie  and  Son.  Three  parts,  4to. 

These  sketches  consist  of  chromo-lithographs  of  draw- 
ings, by  F.  M.  Richardson,  R.P.  Leitch,  J.  A.  Houston, 
F.  L.  Rowbotham,  E.  Duncan,  and  J.  Needham  ; and 
full  directions  are  given  as  to  the  way  in  which  they 
may  best  be  copied  by  the  learner. 


Easy  Studies  in  Water  Color  Painting.  By  R.  P. 

Leitch  and  J.  Callow.  London  : BlacMe  and  Son. 

The  nine  chromo-lithographs  here  given  are  intended 
for  the  use  of  those  students  who  have  already  attained 
proficiency  in  pencil  drawing,  and  wish  to  obtain  a 
knowledge  of  the  art  of  landscape  painting  in  water- 
colours. 


GENERAL  NOTES. 


Institution  of  Mechanical  Engineers. — The  summer 
meeting  of  the  institution  will  be  held  this  year  at  New- 
castle-on-Tyne,  from  Tuesday,  2nd,  to  Friday,  5th  August. 
There  will  be  excursions  on  each  day,  and  a large  number  of 
Works  will  be  open  for  the  inspection  of  members.  The 
Secretaries’  office  will  be  open  on  Monday,  at  the  Wood 
Memorial  Hall,  Newcastle-upon-Tyne. 

Technological  Hand-books.  — Messrs.  George  Bell  and 
Sons  are  preparing  for  publication  a series  of  Technological 
Hand-books  for  the  use  of  candidates  in  the  Technological 
Examinations,  which,  instituted  by  [the  Society  of  Arts  in 
1873,  were,  in  1879,  transferred  to  the  City  Technical 
Institute.  The  rapid  increase  in  the  number  of  candidates 
since  the  examination  scheme  was  remodelled,  and  since  the 
examinations  have  been  supported  by  the  friends  of  the 
associated  Guilds,  is  considered  to  justify  the  expectation 
that  these  hand-books  will  be  successful,  since  it  shows  that 
there  are  many  artisans  and  others  who  are  seeking  to  make 
themselves  familiar  with  the  theory  of  their  special  industries. 
It  is  intended  by  the  publishers  eventually  to  include  in  the 
series  all  the  industries  specified  in  the  programme  of  the 
City  Institute  ; but  at  first  those  branches  of  manufactme 
have  been  selected  for  treatment  in  which  it  appears  that 
text-books  are  most  required.  In  accordance  with  this  idea 
six  books  are  now  announced  for  publication : — “ Calico 
Bleaching,  Dyeing,  and  Printing,  by  Wfiliam  Crookes, 
F.R.S.,  V.P.C.S. ; “ Iron  and  Steel  Manufacture,”  by  A. 
K.  Huntington,  F.C.S.,  F.I.C.,  Professor  of  Metallurgy  at 
Kmg’s-coUege,  London ; “ Telegraphs  and  Telephones,”  by 
W.  H.  Preece,  F.R.S.,  Memb.  Inst.  C.E.,  Electrician  to 
the  General  Post-office ; “ Cotton  Manufacture.”  Part  I, 
Spinning ; Part  II,  Weaving ; by  R.  Marsden,  Editor  of  tho 
Textile  Manufacturer.  “ Glass  Manufacture.”  Crown, 
Sheet,  and  Plate  Glass,  by  Henry  Chance,  M.A.  (Chance 
Bros.,  Birmingham) ; Flint  Glass,  by  H.  Powell,  B.A. 
(Whitef liars  Glass  Works)  ; Optical  and  Lighthouse  Glass, 
by  John  Hopkinson,  M.A.,  LL.D.,  F.R.S.  The  series  is 
issued  tmder  the  general  editorship  of  H.  Trueman  Wood, 
the  Secretary  to  the  Society  of  Arts. 
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The  following  is  the  full  text  of  the  Bill : — 
ARRANGEMENT  OF  CLAUSES. 
Preamble. 




FRIDAY,  AUGUST  5,  1881. 


m communications  for  the  Society  should  he  addressed  to  the  Secretary 
J ohn-street,  Adelphi^  London,  W.  <7. 


NOTICES. 


ART  FURNITURE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Royal  Albert  Hall,  is  now  open 
daily.  A non-transferable  season  ticket  will  be 
sent  to  any  member  of  the  Society  on  application 
to  the  Secretary. 


PROCEEDINGS  OF  THE  SOCIETY. 


PATENT-LAW  AMENDMENT. 

The  Committee  appointed  for  the  piii’pose  by 
the  Council  have  prepared  a draft  Bill,  which  has 
been  submitted  to  the  Council  and  approved  by 
:hem. 

In  accordance  with  the  instructions  of  the 
Council,  this  Bill  is  now  published  for  the  con- 
dderation  of  the  members  and  of  the  public,  as 
Deing  the  first  draft  of  a Bill  which,  in  the  opinion 
the  Council,  embodies  the  essential  provisions 
)f  a comprehensive  Patent-law. 

The  Council  will  summon  a public  meeting  in 
-he  autumn  for  the  discussion  of  the  Bill,  after 
vhich  measures  will  be  taken  to  obtain  its  intro - 
luction  into  Parliament,  in  the  Session  of  1882. 

The  following  is  a list  of  the  Committee  by 
vhom  the  BiU  has  been  prepared ; — Sir  Frederick 
dramwell,  F.R.S.  (Chairman);  F.  A.  Abel,  C.B.,  | 
.R.S. ; Alfred  Carpmael ; Sir  Henry  Cole,  K.C.B. ; j 
"aptain  Douglas  Galton,  C.B.,  F.R.S. ; W.  H.  i 
, Perkin,  F.R.S. ; C.  W.  Siemens,  LL.D.,  F.R.S. ; , 
'-ndH.  Trueman  Wood  (Secretary).  j 

The  Secretary  will  be  glad  to  receive  from  j 
Qembers  of  the  Society  and  others  any  observa-  ! 
ions  or  comments  on  the  Bill  which  they  may  I 
h^k  fit  to  send  for  the  consideration  of  the  Com-  j 
littee. 

[ The  Bill  has  been  printed  in  the  usual  form,  and 
I opies  can  be  had  on  application  at  the  Society’s  ! 

I ffice,  price  fid,  j 

H.  Trueman  W’ood,  Secretary,  I 


Part  I. 

Freliminary. 

1.  Short  title,  extent,  and  commence- 

ment of  Act  

2.  Repeal  of  scheduled  enactments  and 

of  rules  

3.  Interpretation  of  terms 


(i.)  Exception  from  Statute  of  Monopolies. 
4.  Patents  excepted  from  Statute  of 
Monopohes  


(ii.) — Subject  Matter  of  Patents. 

5.  Subject  matter  for  which  a patent 

may  be  granted 

6.  To  whom  a patent  may  be  granted. . 

7.  Case  of  inventions  patented  abroad, . 


(iii.) — Commissioners  of  Patents  and 
Examiners. 

Establishment  of  Board  of  Com- 
missioners for  Patents 

Examiners  of  Patents  
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(iv.) — Application  for  Patent. 

10.  Lodging  application  and  pro- 

visional specification  

11.  Provisional  protection  

12.  Reference  to  and  report  by  Examiner 

13.  Complete  specification  

14.  Apphcant  may  lodge  complete  specifi- 

cation in  the  first  instance 

15.  Further  reference  to  and  report  by 

Examiner  
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and  effect  thereof 
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22.  Certificate  of  renewal  of  patent  .... 

(v.) — Amendment  of  Specification. 

23.  Proceedings  for  obtaining  amendment 

of  specification 


(vi.)  —Prolongation  of  Patent. 

24.  Application  for  prolongation  of  patent 

25.  Power  of  Commissioners  to  grant 
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Eeferences  to  similar  Clauses 
in  Patent  Law  Amendment 
Act  1862. 

Eeferences  to  similar  Clauses 
in  Government  Patent  Bill 
1879. 

(viii.) — Crown. 

27.  Patent  to  bind  Crown  subject  to 
provision  fcr  naval  and  military 
services  

18 

(ix.) — Assignments  and  Licenses. 

28.  Assignment  for  part  of  United 
Kingdom  

35 

20 

29.  Order  of  Commissioners  for  grant  of 
licenses  in  certain  events 

. . 

19 

(x.) — Registers  of  Patents  and  Froprhtors. 
30.  Register  of  patents  

34 

21 

31.  Register  of  propiietors  

35 

21 

32.  Inspection  or  registers 

34 

44 

33.  Correction  of  registers  

•• 

22 

(xi.) — Revocation  of  Patents. 

34.  Abolition  of  scire  fad  as 

23 

35.  Proceedings  for  revocation  of  patents 

36.  Costs  on  revocation  for  fraud  

. . 

23 

(xii.) — Foreign  Vessels. 

37.  Foreign  vessels  in  British  waters. . . . 

26 

25 

(xiii.) — Industrial  and  International 
Exhibitions. 

38.  Protection  of  inventions  from  conse- 
quences of  public  use  at  exhibitions 

(xiv.) — Fraud.  Offences. 

39.  Patent  to  true  inventor  not  invalidated 
by  application  in  fraud  of  him  .... 

10 

26 

40.  Falsification  of  entries  in  registers  . . 

37 

27 

41.  Penalty  for  unauthorised  use  of  name 
of  patentee,  of  word  patent,  &c.  . . 

28 

42.  False  declaration  a misdemeanour  . . 

6 

29 

(xv.) — Supplemental  as  to  Procedure. 
43.  Power  for  Commissioners  and  Ex- 
aminers to  administer  oaths,  &c.  . . 

30 

44.  Power  for  Commissioners  to  extend 
time  in  certain  cases  

20 

32 

45.  Costs  of  opposition 

14 

31 

46.  Particulars  on  opposition  or  petition 
for  revocation  

41,43 

34 

47.  Assistance  of  expert  

•• 

34,  38 

(xvi.) — Supplemental  as  to  Commissioners. 
48.  Patent-office 

4 

42 

49.  Remuneration  of  Commissioners  and 
of  Examiners  

50.  Officers  and  clerks  

5, '48 

43 

51.  General  rules  for  management  of 
Patent-office  and  business  of  Com- 
missioners   

. * 

3 

39,  44, 

52.  Rules  to  be  laid  before  Parliament  . . 

3 

63.  Copies  of  documents  admissible  in 
evidence  

1 

41 

54.  Annual  report  of  Conomissioners  . . . . 

3,’61 

45 

55.  Quorum  of  Commissioners  

1 

46 

56.  Occasional  appointment  of  Examine] 
to  act  as  Qommissioner  . 

Eeferences  to  similar  Clauses 
in  Patent  Law  Amendment 
Act  1862. 

References  to  similar  Clauses 
in  Govenuaent  Patent  Bill 
1879. 

Part  II. 

Infri)igcment  of  Patent. 

57.  Abolition  of  actions  for  infringement 

, , 

58.  What  is  infringement  of  a patent  . . 

. . 

59.  Proceedings  before  Commissioners  for 

infringement 

42 

39 

60.  Pleas  in  proceeding  for  infringement 

. . 

61.  Delivery  of  particulars  

41 

36,38 

62.  Assistance  of  expert  

. . 

63.  Power  of  Commissioners  to  make 

rules  of  procedure  

. . 

, , 
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. , 

65.  Enforcement  of  orders  of  Commis- 
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. . 

66.  Costs  of  proceedings  

43 

37 

67.  Taxation  of  costs 

, , 

68.  Extent  of  part  of  Act 

•• 

•• 

Part  III. 
General  Provisions. 

69.  Evidence  of  documents 

41 

70.  Collection  of  fees 

, . 

,, 

71.  Notices;  how  to  be  given 

•• 

•• 

Part  IV. 

(i.) — Transitory  Provisions. 

72.  Existing  patents 

53 

53, 5‘ 

73.  Existing  registers  

52,  *5  3 

56 

74.  Pending  applications 

53, 5' 

75.  Transfer  of  property,  &c.,  of  existing 
Commissioners  

76.  Savings  from  repeal  

•• 

•• 

(ii.) — Transfer  of  Po  wers  as  to  Registration 
of  Trade  Marks  and  Copyright  foi 

! 

Designs. 

77.  Transfer  of  power  of  existing  Com- 
missioners in  relation  to  trade  marks 
and  copyright  of  designs  
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(iii.) — Scotland. 

78.  Recovery  of  penalties 

51 

79.  Payment  of  costs  ordered  by  Com- 
missionGrs  

14 

48 

(iv.) — Ireland. 
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(v.) — Saving  for  Crown. 
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Dbait  of  a Bill  to  Consolidate  with  Amend- 
ments THE  Law  concekning  Letteks  Patent 

for  Inventions,  and  for  other  Purposes. 

Whereas  it  is  highly  important,  for  the  good 
of  the  Arts  Manufactures  and  Commerce  of  this 
realm,  that  new  and  meritorious  inventions  should 
receive  all  possible  assistance  and  encouragement ; 

And  whereas  the  existing  law  does  not  suffi- 
ciently secure  property  in  an  invention  to  its  true 
inventor,  or  offer  him  such  encouragement  as  may 
induce  him  to  develop  his  invention  for  the 
public  benefit,  and  is  in  other  respects  defective 
and  iU- calculated  to  promote  the  progress  and 
use  of  such  inventions  as  aforesaid; 

And  whereas  it  is  therefore  expedient  that  the 
law  concerning  Letters  Patent  for  Inventions  be 
amended  and  consolidated ; 

Be  it  enacted  by  the  Queen’s  most  Excellent 
Majesty  by  and  with  the  advice  and  consent  of 
the  Lords  Spiritual  and  Temporal  and  Commons 
in  this  present  Parliament  assembled  and  by  the 
authority  of  the  same  as  follows  : 

Part  I. 

Preliminary. 

1.  — (1.)  This  Act  may  be  cited  as  the  Patent® 
for  Inventions  Act  188  . 

(2.)  This  Act  extends  to  the  Channel  Islands 
and  to  the  Isle  of  Man. 

(3.)  This  Act  comes  into  operation  (except  where 
it  is  otherwise  expressed)  on  the  first  day  of 
January  188  , which  time  is  herein  referred  to  as 
the  commencement  of  this  Act. 

2.  The  Acts  described  in  the  First  Schedule  to 
this  Act  are  hereby  repeahd  as  from  the  commence- 
ment of  this  Act  to  the  extent  in  that  Schedule 
mentioned. 

All  rules  and  regulations  made  under  any  of  the 
enactments  repealed  by  this  Act  are  also  hereby 
repealed  as  from  the  commencement  of  this  Act. 

3.  In  this  Act — 

“ The  Statute  of  Monopolies  ” means  the  Act 
of  the  twenty-first  year  of  the  reign  of 
King  James  the  First,  chapter  three,  in- 
tituled An  Act  concerning  Monopolies  and 
Dispensations  with  Penal  Laws  and  the 
Forfeiture  thereof : 

“Invention”  means  anything  which  maybe 
the  subject  of  the  grant  of  a patent  under 
this  Act,  and  includes  an  alleged  invention ; 

An  invention  is  deemed  new  for  the  purposes 
of  this  Act  if  it  has  not  been  published  or 
publicly  used  in  the  United  Kingdom  the 
Channel  Islands  or  the  Isle  of  Man,  within 
the  thirty  years  immediately  preceding  the 
date  of  the  application  for  the  patent  for  it : 

“Patent”  means  letters  patent  for  an  in- 
vention ; 

“ Applicant”  means  applicant  for  a patent : 

“ Patentee  ” means  the  grantee  of  a patent, 
and  includes  his  executors  administrators 
and  assigns ; 

“ Examiner  ” means  an  Examiner  of  Patents 
under  this  Act : 

“Commissioner”  means  a Commissioner  of 
Patents  under  this  Act : 

“ Expert  ” means  a person  specially  qualified 
by  his  knowledge  of  manufactures  or 
science  or  arts  to  assist  the  Commissioners 


of  Patents  in  the  case  in  which  his  assist- 
ance is  sought : 

“ Abroad  ” means  out  of  the  United  Kingdom 
the  Channel  Islands  and  the  Isle  of  Man : 
“The  Treasury  ” means  the  Commissioners  of 
her  Majesty’s  Treasury  or  two  of  them  : 

“The  High" Court  of  Justice”  means  her 
Majesty’s  High  Court  of  Justice  in  England 
or  Ireland,  as  the  case  may  require  : 
“Prescribed”  means  prescribed  by  general 
rules  made  by  the  Commissioners  of  Patents 
under  this  Act ; 

For  the  purposes  of  this  Act  a year  in  relation 
to  a patent  is  reckoned  as  beginning  on  the 
day,  or  the  anniversary  of  the  day,  of  its 
date,  and  ending  at  the  end  of  the  day  next 
before  the  anniversary  of  the  day  of  its  date, 

{{.)— Exception  from  Statute  of  Monopolies. 

4.  All  patents  duly  granted  under  this  Act  are 
hereby  excepted  from  the  operation  of  the  Statute 
of  Monopolies,  and  shall  not  be  invalidated  or 
affected  by  anything  therein  contained, 

{ii.)— Subject  Matter  of  Patents. 

o.  A patent  may  be  granted  mider  this  Act  for — 
(a.)  Any  manufacture  or  any  product  not 
being  a natural  product ; 

(&.)  Any  machine  or  any  means  of  producing 
any  manufacture  product  or  result ; 

(c.)  Any  process  or  methed  of  producing  any 
manufacture  product  or  result ; 

(d.)  Any  part  of  a machine  means  process  or 
method  of  producing  any  manufacture  pro- 
duct or  result. 

6. -  (1.)  A patent  may  be  granted  to  any  person, 
whether  a British  or  foreign  subject,  declaring 
himself  to  be  the  inventor  of  an  invention  within 
the  meaning  of  this  Act,  or  to  his  executors 
administrators  or  assigns  or  to  his  or  their  attorney 
or  agent,  subject  to  the  provision  made  by  this 
Act  for  inventions  patented  abroad. 

(2.)  Where  two  or  more  persons  declare  them- 
selves to  be  the  joint  inventors  of  an  invention 
within  the  meaning  of  this  Act,  a patent  may  be 
granted  to  them  in  their  joint  names,  subject  to 
the  like  provisions  as  in  the  case  of  a single 
patentee 

7. — (1.)  Where  a grant  of  privilegehasbeen  made 
by  letters  pati  nt  or  otherwise  for  the  monopoly  0^ 
exclusive  use  or  exercise  abroad  of  an  invention,  a. 
patent  for  that  invention  can  only  be  granted  to* 
the  foreign  or  colonial  grantee,  or  his  legal  per- 
sonal rei)resentative  (by  himself  his  attorney  or 
agent) ; and  can  only  be  granted  to  him  on  his 
written  application  within  twelve  months  from  the 
date  of  the  foreign  or  colonial  grant,  or  of  the 
earliest  of  them  if  more  than  one,  or  where  the 
same  is  or  are  existing  at  the  commencement  of 
this  Act,  then  within  twelve  months  after  the 
commencement. 

(2.)  The  patent  if  granted,  shall  not  be  affected 
by  the  publication  of  the  invention  in  the  United 
Kingdom  the  Channel  Islands  or  the  Isle  of  Man 
by  means  only  of  the  circulation  or  republication 
therein  within  those  twelve  months  of  copies  of  any 
foreign  or  colonial  grant  in  respect  of  the  invention 
or  of  any  specification  or  other  document  connected 
with  that  grant. 

(3.)  The  patent  if  granted  shall  not  be  affecte 
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as  to  duration  or  otherwise  by  the  expiration  or 
determination  in  any  other  manner  of  the  foreign 
or  colonial  grant. 

(iii.) — Commissioners  of  Patents  and  Examiners. 

8.  — (1.)  There  shall  be  a Board  of  Commissioners 
of  Patents  for  Inventions,  in  this  Act  referred  to 
as  the  Commissioners  : 

(2.)  At  any  time  after  the  passing  of  this  Act  her 
Majesty  may,  by  warrant  under  the  Sign  Manual, 
appoint  three  persons  to  be  Commissioners,  of 
whom  one  shall  be  experienced  in  engineering,  one 
shall  be  experienced  in  chemistry,  and  one  shall  be 
experienced  in  the  law : 

(3.)  On  the  occurrence  of  any  vacancy  her 
Majesty  may  from  time  to  time  in  like  manner 
appoint  a person  of  qualifications  similar  to  those 
of  the  vacating  Commissioner  to  fill  the  vacancy : 

(4.)  The  Commissioners  shall  have  an  official 
seal,  and  impressions  thereof  shall  be  judicially 
noticed  and  admitted  in  evidence. 

9.  — (1.)  The  Commissioners  may  from  time  to 
time  after  the  passing  of  this  Act,  subject  to  the 
approval  of  the  Treasury,  appoint  such  persons 
qualified  by  knowledge  of  manufactures  or  science 
or  arts,  as  they  see  fit,  to  be  Examiners  of  Patents. 

(2.)  The  instrument  of  appointment  shall  in  each 
case  state  the  opinion  of  the  Commissioners  that 
the  person  appointed  is  so  qualified. 

(^iv. ) — Application  for  Patent. 

10.  — (1.)  An  applicant  for  a patent  must  lodge 
at  the  Patent-office  an  application  and  declaration 
in  the  prescribed  form,  accompanied  by  a speci- 
fication describing  the  nature  of  the  invention  (in 
this  Act  termed  the  Provisional  Specification). 

(2.)  Notice  of  the  application,  but  not  of  the 
contents  of  the  provisional  specification,  shall  be 
published  by  the  Commissioners. 

(3.)  On  the  grant  or  refusal  of  a patent,  or  on 
failure  to  prefer  a request  for  sealing  within  the 
time  allowed,  the  provisional  specification  shall  be 
destroyed  in  the  Patent-office ; and  until  it  is 
so  destroyed  its  contents  shall  be  kept  secret. 

11.  The  publication  or  public  use  of  the  inven- 
tion after  the  application  and  within  a period  of 
nine  months  from  the  date  of  the  application  shall 
not  prejudice  the  grant  of  a patent  for  the  inven- 
tion (which  protection  from  the  consequences  of 
publication  or  public  use  is  in  this  Act  referred  to 
as  Provisional  Protection). 

12.  — (1.)  The  application  and  its  accompanying 
documents  shall  be  referred  by  the  Commissioners 
to  ^ an  Examiner,  who  shall  report  to  them  his 
opinion — 

(a.)  Whether  the  invention  is  subject-matter 
for  a patent  ; 

(&.)  Whether  the  title  of  the  invention 
sufficiently  indicates  its  nature,  and  whether 
the  provisional  specification  is  in  accordance 
with  the  title. 

(2.)  A copy  of  the  report  shall  be  furnished  to 
the  applicant,  and  he  may  within  the  prescribed 
time  appeal  to  the  Commissioners  against  it. 

(3.)  If  the  Examiner  reports  against  the  title 
and  the  provisional  specification  or  either  of  them, 
and  his  report  is  not  appealed  against,  or  is 
affirmed  on  appeal,  the  application  shall  not  be 
further  proceeded  with,  unless  the  applicant 


within  the  prescribed  time  amends  the  title  or  pro- 
visional specification  as  the  case  may  be  to  the 
satisfaction  of  the  Commissioners. 

(4.)  If  the  Examiner  reports  that  the  invention 
is  not  subject-matter  for  a patent,  the  application 
may,  notwithstanding  that  his  report  is  affirmed 
on  appeal,  be  proceeded  with ; but  in  that  event 
every  copy  of  the  patent  if  granted  and  every 
office  copy  of  the  specification  shall  bear  on  it  a 
short  statement  of  the  report  of  the  Examiner. 

13.  — (1.)  At  any  time  during,  and  not  less  than 
three  months  before  the  expiration  of,  the  period 
of  provisional  protection,  the  applicant  may  lodge 
at  the  Patent-office  a further  specification,  par- 
ticularly describing  and  ascertaining  the  nature 
of  the  invention  and  in  what  manner  it  is  to  be 
performed  (in  this  Act  termed  the  Complete  Speci- 
fication or  the  Specification)  together  with  a written 
request  for  the  sealing  of  the  patent. 

(2.)  If  he  fails  to  do  so,  the  provisional  protec- 
tion shall  cease  and  the  application  shall  not  be 
proceeded  with,  save  by  special  leave  of  the  Com- 
missioner, on  proof  to  their  satisfaction  of  reason- 
able excuse  for  the  failure. 

14.  — (1).  The  applicant  may,  if  he  thinks  fit, 
instead  of  lodging  a provisional  specification  lodge 
a complete  specification  and  request  for  sealing, 
with  his  application  and  declaration  in  the  first 
instance. 

(2.)  In  that  event  the  provisions  of  this  Act 
relating  to  the  provisional  specification  and  to  pro- 
visional protection  shall  not  apply. 

15.  — (1.)  On  the  lodging  of  the  complete  specifi- 
cation the  Commissioners  shall  again  refer  the 
case  to  an  Examiner. 

(2.)  The  Examiner  shall  report  to  the  Com- 
missioners his  opinion — 

(a.)  Whether  the  complete  specification  is  in 
accordance  with  the  title  and  with  the  pro- 
visional specification  (if  any) ; Provided  that 
that  the  applicant  shall  be  allowed,  at  anj' 
time  before  the  Examiner  reports,  to  modify 
his  complete  specification  by  omitting  there- 
from any  matter  contained  in  the  provisional 
specification. 

(6.)  Whether  the  claim  of  the  applicant  is  de- 
fined with  sufficient  clearness. 

(3.)  A copy  of  the  report  shall  be  furnished  tc 
the  applicant,  and  he  may  within  the  prescribed 
time  appeal  to  the  Commissioners  against  it. 

(4.)  If  the  report  of  the  Examiner  on  any  ques- 
tion submitted  to  him  is  adverse  to  the  applicant 
and  is  not  appealed  against  or  is  affirmed  oi 
appeal,  the  application  may  nevertheless  be  pro 
ceeded  with ; but  in  that  event  every  copy  of  th( 
patent  if  granted  and  every  office  copy  of  th( 
specification  shall  bear  on  it  a short  statement  o 
the  report  of  the  Examiner. 

16.  The  Commissioners  shall  publish  the  com 
plete  specification  as  soon  as  maybe  after  it  isfinalb 
settled,  and  thereupon  for  the  residue  of  th' 
period  of  provisional  protection,  or  (where  no  pro 
visional  specification  has  been  lodged)  for  nin 
months  after  lodging  the  complete  specification 
the  applicant  shall  have  the  like  privileges  am 
rights  as  might  have  been  conferred  by  a paten 
for  the  invention  sealed  as  of  the  date  of  th 
application. 

17.  — (1.)  The  Commissioners  shall  publish  notic 
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of  the  time  appointed  by  them  for  considering  the 
grant  of  a patent. 

(2.)  Any  person  may,  within  the  prescribed  time, 
give  notice  to  the  Commissioners  of  his  intention 
to  oppose  the  grant,  on  the  ground  of  the  appli- 
cant having  obtained  the  invention  from  him,  but 
on  no  other  ground. 

(3.)  The  Commissioners  shall  hear  such  person, 

I if  in  their  opinion  entitled  to  be  heard,  as  well  as 
I the  applicant,  before  the  expiration  of  the  period  of 
I provisional  protection,  or  (where  no  provisional 
j specification  has  been  lodged)  of  the  nine  months 
! after  lodging  the  complete  specification. 

18.  If  the  decision  of  the  Commissioners  is  in 
favour  of  the  grant,  the  Commissioners  shall  cause 
to  be  made  out  and  sealed  with  their  seal  a patent 
in  the  form  in  the  second  schedule  to  this  Act,  or 
in  such  other  form  as  may  be  prescribed. 

19. — (1.)  Every  patent  shall  be  dated  the  day  of 
application  for  it  [save  that,  where  the  Commis- 
sioners so  direct,  a patent  may  be  dated  the  day  of 
the  sealing,  or  any  day  between  the  day  of  ’the 
application  and  the  day  of  sealing.] 

(2.)  Every  patent  shall  be  sealed  as  of  the  day 
of  its  date. 

(3.)  But  it  shall  not  be  competent  for  the 
patentee  to  take  any  proceeding  in  the  respect  of 
an  infringement  of  the  patent  committed  before 
the  publication  of  the  complete  specification. 

20.  The  term  limited  in  every  patent  for  the 
duration  thereof  shall  be  seventeen  years  from  its 
date. 

21.  Every  patent  when  sealed  shall  have  effect 
throughout  the  United  Kingdom  the  Channel 
Islands  and  the  Isle  of  Man. 

22.  — (1.)  Every  patent  shall  notwithstanding 
anything  therein  or  in  this  Act,  cease  at  the  end 
of  the  fourth  or  the  eighth  year  of  its  term,  unless 
in  ihe  fourth  and  in  the  dghth  year  respectively  of 
its  term  the  patentee  takes  out  at  the  Patent-office 
a certificate  of  renewal  which  shall  be  granted  on 
his  request  in  writing. 

(2.)  If,  nevertheless,  in  any  case,  by  accident 
mistake  or  inadvertence,  the  patentee  fails  so  to 
take  out  a certificate  of  renew^al,  he  may  prefer  a 
request  to  the  Commissioners  for  an  enlargement 
of  the  time  for  taking  it  out. 

(3.)  Thereupon  the  Commissioners  may  if  they 
think  fit  enlarge  the  time  accordingly,  but  not  in 
any  case  so  as  to  extend  beyond  six  months  from 
the  end  of  the  fourth  or  the  eighth  year  aforesaid 
(as  the  case  may  be). 

(4).  No  proceeding  shall  be  taken  in  respect  of 
an  infringement  committed  within  the  enlarged 
time,  save  by  special  leave  of  the  Commissioners. 

(v.) — Amendment  of  Specification. 

23. — (1.)  An  applicant  for  a patent  or  patentee 
may  prefer  a written  request  to  the  Commissioners 
for  leave  to  amend  his  complete  specification  by 
way  of  explanation  or  disclmmer,  stating  reasons 
tor  bis  request. 

(2.)  The  request  shall  be  published  by  the  Com- 
^sioners,  and  the  applicant  or  patentee  shall  be 
heard  m support  thereof  by  an  Examiner,  or  the 
Uommissioners,  in  the  prescribed  manner. 

(3.)  The  request  shall  be  granted  by  the  Com- 
aussioners  on  their  being  satisfied  that  the  amend- 
ment will  not  make  the  specification  comprise  an 


invention  substantially  larger  than  or  substantially 
different  from  the  invention  originally  claimed. 

(4.).  Any  person  giving  notice  within  the  pre- 
scribed time  to  the  Commissioners  of  objection  to 
the  amendment  on  the  ground  that  it  would  make 
the  specification  comprise  an  invention  sub- 
stantially different  from  the  invention  originally 
claimed,  shall  be  heard  in  support  of  his  objec- 
tion. 

(5.)  An  amendment  shall  not  be  admissible  in 
evidence  in  a proceeding  for  an  infringement 
alleged  to  have  taken  place  before  an  amendment, 
nor  in  any  proceeding  pending  at  the  time  of 
request  for  leave  to  amend,  except  a proceeding 
for  revocation  of  the  patent. 

(6.)  Leave  to  amend  shall  be  conclusive  as  to  the 
right  of  the  party  to  amend,  except  in  case  of 
fraud. 

(vi.) — Prolongation  of  Patent. 

. 24. — (1.)  A patentee  may  within  the  prescribed 
time  before  the  expiration  of  his  patent  apply  to 
the  Commissioners  for  a prolongation  of  its  term ; 

(2.)  The  Commissioners  shall  publish  notice  of 
the  application,  and  of  the  time  fixed  for  hearing 

(3.)  Any  person  interested  (including  a repre- 
sentative of  the  Crown  if  interested  but  not  other- 
wise) may  on  giving  the  prescribed  notice  to  the 
patentee  appear  at  the  hearing  and  oppose  the 
application  : 

(4.)  The  decision  of  the  Commissioners  on  the 
right,  (if  challenged)  of  any  person  to  appear,  is 
final. 

25.  — (1.)  The  Commissioners  after  hearing  the 
case  may  refuse  the  application,  or  may  order  the 
prolongation  of  the  term  of  the  patent  for  any 
period  not  exceeding  eleven  years,  as  they  may  see 
fit : 

(2.)  In  determining  the  case  the  Commissioners 
shall  have  regard  to  all  the  circumstances,  and  in 
particular  to  the  merit  and  utility  of  the  inven- 
tion, to  the  patentee’s  expenditure  of  labour  and 
money,  and  to  the  amount  of  his  profits  as  paten- 
tee, considered  in  relation  to  the  benefit  derived 
by  the  public : 

(3.)  It  shall  not  be  competent  for  the  Com- 
missioners to  impose  any  conditions  in  respect  of 
an  order  for  prolongation  : 

(4.)  The  order  shall  be  endorsed  on  or  annexed 
to  the  patent,  and  the  term  of  the  patent  shall  be 
prolonged  accordingly. 

(vii.) — Stamp  Duties. 

26.  — (1.)  There  shall  be  paid  to  and  for  the  use 
of  the  Crown  on  the  several  instruments  described 
in  the  third  schedule  to  this  Act  the  Duties  in  that 
schedule  mentioned  and  no  others  : 

(2.)  Those  duties  shall  be  under  the  management 
of  the  Commissioners  of  Inland  Eevenue,  and 
shall  be  deemed  stamp  duties  within  the  Stamp 
Duties  Management  Act  1870  and  other  Acts 
relating  to  stamp  duties,  particularly  those  relating 
to  forgery  fraudulent  dies  and  other  offences  in 
connexion  with  stamp  duties  : 

(3.)  Any  of  the  stamps  may  be  adhesive  if  the 
Treasury  think  fit. 

Crown. 

27. — (1.)  A patent  shall  have  to  all  intents  the 
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like  effect  as  against  her  Majesty  the  Queen  her 
heirs  and  successors  as  it  has  as  against  a subject  : 

(2.)  But  for  purposes  of  the  naval  or  military 
service  of  the  Crown  one  of  her  Majesty’s  principal 
Secretaries  of  State  or  the  Lords  Commissioners  of 
the  Admiralty  may,  by  their  officers  agents  con- 
tractors or  others,  at  any  time  after  the  applica- 
tion for  the  patent,  use  the  invention  on  terms  to 
be  before  or  after  the  use  thereof  agreed  on,  with 
the  approval  of  the  Treasury,  between  some  duly 
authorised  representative  of  the  Crown  and  the 
patentee,  or  in  default  of  such  agreement  to  be 
settled  by  the  Commissioners  after  hearing  the 
representative  of  the  Crown  and  the  patentee,  if 
desirous  respectively  of  being  heard  : 

(3.)  All  expenses  of  the  hearing  shall  be  paid  as 
part  of  the  expenses  of  the  Commissioners  in  the 
execution  of  this  Act. 

(ix.) — Assignment  and  Licenses, 

28.  A patentee  may  assign  his  patent  for  Eng- 
land, or  for  Scotland,  or  for  Ireland,  as  effectually 
as  if  the  patent  were  originally  granted  to  extend 
to  England  only  or  to  Scotland  only  or  to  Ireland 
only. 

29.  — (1.)  On  complaint  and  proof  to  the  satis- 
faction of  the  Commissioners — 

That  by  reason  of  default  of  the  patentee  to 
grant  licenses  or  otherwise,  the  reasonable 
requirements  of  the  public  with  respect  to 
his  invention  cannot  be  supplied ; or 

That  any  person  is  in  possession  of  an  im- 
provement on  the  invention  which  he  is 
prevented  from  working  or  using,  by  reason 
of  the  patentee  refusing  to  grant  him  a 
license  on  reasonable  terms  ; 

Then  and  in  either  of  such  cases  the  Commissioners 
may,  on  the  application  of  any  person  interested, 
order  the  patentee  to  grant  licenses  on  such  terms 
as  to  amount  of  royalties,  security  for  payment, 
leave  to  the  patentee  to  use  any  improvement,  and 
otherwise,  as  to  them,  having  regard  to  the  nature 
of  the  invention  and  to  all  the  circumstances  of  the 
case,  may  appear  just. 

(2.)  On  complaint  and  proof  to  the  satisfaction 
of  the  Commissioners  that  a patentee  has  failed  to 
comply  with  an  order  made  under  this  section,  the 
Commissioners  may,  if  they  think  fit,  after  hearing 
the  patentee  if  desirous  of  being  heard,  either 
require  him  to  give  security  for  his  compliance,  or 
may  revoke  his  patent  without  prejudice  to  the 
rights  of  existing  licensees. 

[(3.)  But  the  patentee  may,  if  he  thinks  fit,  in 
lieu  of  granting  licenses  pursuant  to  an  order  of 
the  Commissioners,  require  any  applicant  for  a 
license  to  purchase  all  his  rights  under  the  patent 
at  a price  to  be  fixed  in  default  of  agreement  by 
the  Commissioners.] 

(x.) — Registers  of  Patents  and  Proprietors. 

30.  There  shall  be  kept  at  the  Patent- office  a 
book  or  books  called  the  Register  of  Patents, 
wherein  shall  be  recorded  in  chronological  order 
all  patents  granted  under  this  Act,  the  lodging  of 
specifications  amendments  of  specifications  certifi- 
cates of  renewal  prolongations  of  patents  the  ex- 
piration or  revocation  of  patents,  with  the  dates 
thereof  respectively,  aud  such  other  matters  con- 
cerning patents  as  the  Commissioners  direct. 


31.  — (1.)  There  shall  be  kept  at  the  Patent-office 
a book  or  books  called  the  Register  of  Proprietors, 
wherein  shall  be  recorded  any  assignment  of  a 
patent  or  of  any  share  or  interest  therein,  and  any 
license  under  a patent  and  the  expiration  thereof. 

(2.)  Until  an  entry  of  an  assignment  of  a patent, 
or  of  any  share  or  interest  therein  or  an  entry  of  a 
license  under  a patent,  is  made  in  the  Register  of 
Proprietors,  the  original  patentee  shall  be  deemed 
to  be  the  sole  proprietor  of  the  patent,  and  not  to 
have  granted  any  license  thereunder. 

(3.)  An  entry  in  the  Register  of  Proprietors  shall 
be  proof  of  the  assignment  or  license  or  proprietor- 
ship, as  therein  expressed,  until  the  contrary  is 
proved. 

32.  The  Register  of  Patents  and  the  Register  of 
Proprietors,  or  copies  thereof  respectively  shall  be 
open  to  public  inspection,  on  payment  of  a fee  not 
exceeding  one  shilling,  and  subject  to  any  regula- 
tions made  by  the  Commissioners. 

33.  — (1.)  The  High  Court  of  Justice  in  England, 
or  a judge  thereof,  may  at  the  instance  of  any 
person  deeming  himself  aggrieved  by  any  entry 
made  under  colour  of  this  Act  in  the  Register  of 
Patents  or  the  Register  of  Proprietors,  make  such 
order  for  expunging  or  varying  that  entry,  and 
with  respect  to  the  costs  of  the  proceedings  as  the 
court  or  judge  thinks  fit : 

(2.)  The  entry  shall  be  expunged  orvaried  accord- 
ingly. 

(xi.) — Revocation  of  Patents. 

34.  The  proceeding  by  scire  facias  to  repeal  a 
patent  is  hereby  abolished. 

35.  — (1.)  A patent  may  be  revoked  by  the  Com- 
missioners on  the  petition  of  any  person  interested 
on  any  of  the  following  grounds  : — 

(a.)  That  the  invention  is  not  new  within  the 
meaning  of  this  Act,; 

h. ) That  the  patentee  is  not  the  true  inventor ; 
c.)  That  the  specification  is  insufficient  or 
misleading : 

(2.)  Where  a patent  has  been  foimd  invalid  by 
the  Commissioners  in  a proceeding  for  infringe- 
ment, it  shall,  unless  within  the  prescribed  time 
the  ground  of  invalidity  is  removed  by  amendment 
of  the  specification,  be  revoked  by  the  Commis- 
sioners. 

36.  Where  a patent  for  an  invention  obtained  is 
fraud  of  the  true  inventor  is  revoked  by  the  Com- 
missioners on  the  petition  of  the  true  inventor,  the 
Commissioners  may,  if  they  see  fit  give  the  true 
inventor  his  costs  of  the  hearing  as  between  solicitoi 
and  client. 

(xii.) — Foreign  Vessels. 

37.  — (1.)  A patent  shall  not  prevent  the  use  oi 
an  invention  for  the  purposes  of  the  navigation  oi 
a foreign  vessel  within  the  jurisdiction  of  any  oi 
Her  Majesty’s  Courts  in  the  United  Kingdom,  oi 
the  use  of  an  invention  in  a foreign  vessel  withii 
that  jurisdiction,  provided  it  is  not  used  thereir 
for  or  in  connexion  with  the  manufacture  or  pre- 
paration of  anything  intended  to  be  sold  in  or  ex- 
ported from  the  United  Kingdom  : 

(2.)  But  this  section  does  not  extend  to  vepeL 
of  any  foreign  State  in  whose  territories  Britisl 
subjects  do  not  enjoy  equal  benefits  in  respect  oi 
the  subject-matter  of  this  section. 
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(xiii.) — Industrial  and  International  Exhibitions. 

38.  Tlie  publication  or  use  of  an  invention  at 
any  industrial  exhibition  or  at  any  international 
exhibition  for  the  purposes  of  such  exhibition  and 
within  the  place  where  it  is  held  shall  not,  nor 
ehall  the  publication  or  use  elsewhere  by  any  person 
without  the  consent  and  privity  of  the  inventor,  be 
deemed  a publication  or  use  so  as  to  prejudice  the 
right  of  the  inventor  his  executors  administrators 
or  assigns  to  lodge  an  application  for  a patent  for 
the  invention  at  any  time  within  eighteen  months 
after  the  opening  of  the  exhibition,  nor  invalidate 
any  patent  that  may  be  granted  for  the  invention. 

In  and  for  the  purposes  of  this  section  the  ex- 
pression industrial  exhibition  has  the  same  meaning 
as  the  Industrial  Exhibitions  Act,  1865  : the  ex- 
pression international  exhibition  has  the  same 
meaning  as  in  the  Protection  of  Inventions  Act, 
1870. 

(xiv.) — Fraud.  Offences. 

39.  A patent  granted  to  the  true  inventor  shall 
not  be  invalidated  by  an  application  in  fraud  of 
him  or  by  provisional  protection  obtained  thereon, 
or  by  any  publication  or  use  of  the  invention  con- 
sequent on  that  fraudulent  application. 

40.  If  any  person  makes  or  causes  to  be  made  a 
false  entry  in  the  Eegister  of  Patents  or  in  the 
Register  of  Proprietors,  or  a writing  falsely  pur- 
porting to  be  a copy  of  an  entry  therein,  or  pro- 
duces or  tenders  or  causes  to  be  produced  or 
tendered  in  evidence  any  such  writing  knowing 
the  entry  or  writing  to  be  false,  he  shall  be  guilty 
of  a misdemeanour. 

41.  In  each  of  the  following  cases,  that  is  to 
say — 

(a.)  If  any  person  writes  paints  prints  moulds 
casts  carves  engraves  stamps  or  otherwise 
marks  on  anything  made  used  or  sold  by 
him  in  respect  whereof  he  has  not  a patent, 
the  name  or  any  imitation  of  the  name  of 
any  other  person  who  has  a patent  in  respect 
thereof,  without  the  leave  in  writing  of  the 
patentee ; 

(Z>.)  If  any  person,  or  any  such  thing,  not 
having  been  purchased  from  the  patentee  or 
from  some  person  who  purchased  it  from  or 
under  the  patentee,  or  not  having  had  the 
license  or  consent  in  writing  of  the  patentee, 
writes  paints  prints  moulds  casts  carves 
engraves  stamps  or  otherwise  marks  the 
word  Patent  or  the  words  Letters  Patent, 
or  any  words  of  the  like  kind  or  meaning, 
with  a view  of  imitating  or  counterfeiting 
the  stamp  mark  or  other  device  of  the 
patentee,  or  in  any  other  manner  imitates 
or  counterfeits  the  stamp  mark  or  other 
device  of  the  patentee  ; 

Every  such  person  shall  for  every  such  offence 
be  liable  to  a penalty  not  exceeding  fifty  'pounds^ 
to  be  recovered  by  action  or  other  proceeding  or 
information  in  the  High  Court  of  Justice,  one-half 
thereof  to  be  paid  to  the  Treasury,  for  the  use  of 
the  public,  and  the  other  to  the  person  who  sues. 

42.  If  any  person  wilfully  and  corruptly  lodges 
or  causes  to  be  lodged  at  the  Patent-office  any 
prescribed  declaration  knowing  it  to  be  untrue  in 
any  material  particular,  he  shall  be  guilty  of  a 
misdemeanour. 


(xv.) — Supplemental  as  to  Procedure. 

43.  — (1.)  The  Commissioners  and  Examiners 
may  for  purposes  of  this  part  of  this  Act  administer 
and  take  or  cause  to  be  administered  and  taken 
oaths  and  declarations : 

(2.)  If  any  person  in  any  testimony  given  on 
oath  or  affidavit  or  in  any  declaration  made  under 
this  section  wilfully  and  corruptly  makes  a state- 
ment false  in  any  material  particular,  he  shall  be 
guilty  of  perjury. 

44.  — (1.)  Notwithstanding  anything  in  this  Act, 
an  applicant  for  a patent  may  from  time  to  time 
obtain  from  the  Commissioners,  if  and  as  far  and 
on  such  terms  (if  any)  as  the  Commissioners  think 
fit,  and  whether  the  original  period  is  expired  or 
not,  an  extension  of  the  period  of  provisional  pro- 
tection, not  exceeding  twelve  months  in  the  whole 
from  the  date  of  the  application  for  the  patent. 

(2).  In  every  such  case  everything  done  or 
happening  within  the  extended  period  shall  have 
effecct  as  if  it  had  been  done  or  had  happened 
within  the  period  originally  allowed. 

45.  — (1.)  Where  the  Commissioners  or  an  Ex- 
aminer hear  an  opponent,  they  or  he  may  if  they 
or  he  think  fit  direct  by  and  to  whom  the  costs  of 
the  hearing  and  proceedings  connected  therewith 
or  any  part  thereof  shall  be  paid,  and  how  and  by 
whom  the  amount  thereof  shall  be  ascertained. 

(2.)  If  any  costs  so  directed  to  be  paid  are  not 
paid  within  four  days  after  service  of  notice  of  the 
amount  thereof  so  ascertained  on  the  party  liable 
to  pay  the  same,  the  Commissioners  may  make  an 
order  for  payment  thereof,  and  that  order  may  be 
made  a rule  of  the  High  Court  of  Justice. 

(3.)  This  section  does  not  extend  to  empower 
the  Commissioners  to  direct  the  costs  of  opposition 
to  an  application  for  prolongation  to  be  paid  by 
the  patentee,  in  the  absence  of  fraud  or  misconduct 
on  the  part  of  the  patentee. 

46.  — (1.)  An  opponent  of  the  grant  of  or  of  the 
amendment  of  a patent,  and  an  applicant  for 
revocation  of  a patent,  must  deliver  the  prescribed 
particulars  of  the  objections  on  which  he  relies. 

(2.)  Evidence  in  proof  of  an  objection  of  which 
particulars  have  not  been  delivered  is  not  admis- 
sible, save  by  leave  of  the  Examiner  or  Commis- 
sioners hearing  the  case. 

(3.)  Particulars  delivered  may  be  from  time  to 
time  amended  by  leave  of  the  Examiner  or  Com- 
missioners hearing  the  case. 

47.  — (1.)  On  any  opposition  to  grant  of  a patent 
and  on  any  petition  for  revocation  of  a patent,  the 
Commissioners  may,  and  on  the  request  of  either 
party  shall,  obtain  the  assistance  of  an  expert  as 
assessor. 

(2.)  In  appointing  an  assessor  the  Commissioners 
shall  have  regard  to  the  wishes  of  the  parties,  if 
they  agree. 

(3.)  The  duty  of  an  assessor  is  to  give  his 
opinion  on  any  question  at  the  request  of  the 
Commissioners,  and  on  any  other  question  which  he 
deems  important  for  the  decision  of  the  case,  but 
he  has  no  voice  in  the  decision. 

(4.)  The  remuneration  of  an  assessor  may  be 
paid  as  part  of  the  expenses  of  the  execution  of 
this  Act,  or  by  the  parties  as  part  of  the  costs  of 
the  proceedings,  or  partly  in  one  way  and  partly 
in  the  other,  as  may,  subject  to  general  rules,  be 
directed  by  the  Commissioners. 
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(xvi.) — Svpplemental  ae  to  Commissioners, 

48. —  The  Treasury  shall  provide  an  office  for  the 
Commissioners  called  the  Patent-office,  with  a 
museum  and  library,  and  any  other  buildings  that 
may  be  requisite  for  purposes  of  this  Act. 

49.  There  shall  be  paid  out  of  money  provided 

by  Parliament  to  each  Commissioner  such  yearly 
s^ary  not  exceeding  [ ] and  to  the 

Examiners  such  yearly  salaries  not  exceeding  in 
the  case  of  any  Examiner  [ ] as  the 

Treasury  determine. 

50.  — (1.)  The  Commissioners  may  from  time  to 
time  after  the  passing  of  this  Act,  subject  to  the 
approval  of  the  Treasury,  appoint  so  many  clerks 
and  officers  as  they  think  fit,  and  may,  from  time 
to  time  remove  any  of  those  clerks  and  officers. 

(2.)  The  salaries  of  those  clerks  and  officers 
shall  be  fixed  by  the  Commissioners  subject  to 
the  approval  of  the  Treasury,  and  the  same  and 
the  current  and  the  incidental  expenses  of  the 
Commissioners  in  the  execution  of  this  Act  shall 
be  paid  out  of  money  provided  by  Parliament. 

51.  The  Commissioners  may  at  any  time  after 
the  passing  of  this  Act  and  from  time  to  time 
(subject  to  the  provisions  of  this  Act)  make  vary 
and  rescind  general  rules  for  prescribing  and 
regulating — 

(a.)  The  form  and  contents  of  applications 
specifications  drawings  declarations  objec- 
tions certificates  reports  amendments  patents 
and  other  documents,  and  of  copies  and 
extracts,  and  the  lodging  making  recording 
issuing  publishing  and  inspecting,  and 
otherwise  proceeding  on  and  dealing  with 
the  same  or  any  of  them ; 

(5.)  The  evidence  and  procedure  on  hearing 
applications  oppositions  and  petitions  for 
prolongation  or  revocation ; 

(c.)  The  advertisement  in  a journal  to  be  pub- 
lished periodically  by  the  Commissioners  or 
otherwise,  of  all  matters  whereof  notice  is 
required  to  be  published  by  the  Com- 
missioners under  this  Act ; 

(d.)  The  keeping  of  the  Eegister  of  Patents 
and  of  the  Register  of  Proprietors : 

(e.)  The  opening  to  public  inspection,  and 
the  publication  and  sale  of  copies  of 
specifications  drawings  models  amendments 
reports  and  other  papers. 

(/.)  The  presentation  of  copies  of  the  publi- 
cations of  the  Commissioners  to  public 
libraries  and  museums,  literary  and  scieetific 
bodies  and  official  authorities,  in  the  United 
Kingdom  and  abroad ; 

{g.)  The  making  printing  publishing  and  sell- 
ing of  indexes  to  and  abridgments  of  speci- 
fications and  other  documents  in  the  Patent- 
office  : 

{h.)  The  admission  of  the  public  to  the 
museum  and  library  provided  under  this 
Act : 

(^’.)  The  remuneration  (subject  to  the  approval 
of  the  Treasury)  of  assessors : 

{h.)  And  generally  for  prescribing  and  regu- 
lating the  management  of  the  Patent- office 
museum  and  library,  and  all  things  by  this 
Act  placed  under  the  direction  or  control  of 
the  Commissioners. 

62. — (1.)  AU  general  rules  made  under  this  Act 


by  the  Commissioners  shall  as  soon  as  may  be  after 
they  are  made  be  laid  before  both  Houses  of 
Parliament  if  Parliament  be  sitting ; and  if  Parlia- 
ment be  not  sitting  then  within  fourteen  days  of 
the  commencement  of  the  next  Session. 

(2.)  If  within  six  weeks  of  any  rule  being  laid 
before  ParKament  either  House  resolve  that  the 
same  ought  to  be  disallowed,  that  rule  shall  be 
invalid  and  of  no  effect,  without  prejudice  never- 
theless to  any  operation  of  the  rule  before  dis- 
allowance. 

(3.)  A rule  though  made  before,  does  not  in  any 
case  take  effect  till  after,  the  commencement  of 
this  Act. 

53.  Copies  or  extracts  of  or  from  the  Register  of 
Patents  and  the  Register  of  Proprietors,  and  of  or 
from  specifications  ameodments  and  other  docu- 
ments in  the  Patent-office,  shall,  if  certified  on 
behalf  of  and  sealed  with  the  seal  of  the  Com- 
missioners, be  admitted  in  evidence  in  all  Courts  in 
her  Majesty’s  dominions,  and  in  all  proceedings 
without  further  proof  and  without  production  of 
the  originals. 

54.  The  Commissioners  shall  cause  a report  re- 
specting the  execution  by  or  under  them  of  this 
Act  to  be  laid  annually  before  both  Houses  of 
Parliament,  together  with  an  account  of  all  fees 
salaries  and  other  moneys  received  and  paid  under 
this  Act. 

55.  — (1.)  Not  less  than  two  Commissioners  shall 
sit  on  the  hearing  of  any  opposition  to  the  grant 
or  prolongation  of  a patent,  or  of  any  petition 
for  revocation  of  a patent  or  of  any  question  as 
to  the  remuneration  to  be  paid  by  the  Crown  for 
use  of  an  invention  or  as  to  the  grant  of  licenses ; 

(2.)  Not  less  than  two  Commissioners  shall 
concur  in  the  making  of  any  general  rule,  and  in 
the  appointment  or  removal  of  any  examiner  clerk 
or  officer : 

(3.)  Subject  as  aforesaid  and  to  any  general 
rule  of  the  Commissioners,  any  powers  of  the 
Commissioners  under  this  part  of  this  Act  may  be 
exercised  by  any  one  or  more  of  them ; 

(4.)  Any  Act  of  the  Commissioners  shall  not  be 
invalid  by  reason  only  of  any  vacancy  in  theii 
body  or  of  the  power  to  appoint  any  Commissionei 
not  having  been  exercised. 

56.  — (1.)  During  a vacancy  in  the  office  or  during 
the  illness  or  absence  of  any  Commissioner,  oi 
whenever  for  any  other  reason  the  Commissionerei 
deem  expedient,  an  Examiner  may  be  appoiated 
by  writing  under  the  hands  of  two  Commissionert 
to  act  as  and  exercise  all  the  powers  of  a Com- 
missioner under  this  part  of  this  Act. 

(2.)  Any  such  appointment  shall  be  for  a tenr 
not  exceeding  six  months,  but  may  be  renewed. 

Pabt  II. 

Infringement  of  Patents. 

57.  An  action  or  other  proceeding  for  infringe- 
ment  of  a patent  shall  not  after  the  commence- 
ment of  this  Act  be  commenced  in  any  of  Hei 
Majesty’s  Courts  of  Justice  in  England. 

58.  For  the  purposes  of  this  Act  a person  i 
deemed  to  infringe  a patent  if  he  copies  altogethei 
or  in  part  the  invention  of  a patentee  with  th< 
view  of  effecting  the  same  or  a like  object,  an( 
fails  to  establish  any  of  the  pleas  allowed  b^ 
this  Act  in  a proceeding  for  infringement. 
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59.  — (1.)  A patentee  may  complain  of  any  in- 
fringement of  his  patent  to  the  Commissioners. 

(2.)  The  complaint  shall  be  heard  and  deter- 
mined by  the  Commissioner  (other  than  the  legal 
Commissioner)  who  is  best  acquainted  with  the 
subject-matter  of  the  complaint,  assisted  by  a legal 
assessor  to  be  appointed  for  the  purpose  by  the 
Commissioners. 

(3.)  An  appeal  shall  lie  from  the  decision  of  the 
tribunal  thus  constituted  to  the  three  Commis- 
sioners, who  shall  hear  the  complaint  de  novo,  and 
their  decision  shall  be  final. 

(4.)  The  Commissioner  or  Commissioners  sitting 
to  hear  any  complaint  may  decide  all  questions 
of  law  and  fact ; they  may  by  themselves  or  by 
any  person  appointed  by  them  enter  and  inspect 
any  place  or  thing  being  the  property  or  under  the 
control  of  any  party  to  a proceeding  before  them ; 
they  may  require  the  attendance  of  any  person  as 
a witness  and  the  production  of  books  and  papers 
relating  to  the  matter  before  them ; generally 
they  may  (subject  to  the  provisions  of  this  Act) 
exercise  all  such  jurisdiction  and  powers  and 
make  such  orders  as  might  have  been  exercised 
and  made  in  a like  case  by  any  division  or  judge 
of  the  High  Court  of  Justice  in  England. 

60.  The  pleas  allow^ed  by  this  Act  in  a proceed- 
ing under  tliis  Act  for  infringement  of  a patent 
are — 

That  the  particular  matters  alleged  to  be  in- 
fringed, do  not  show  sufficient  invention  to 
justify  the  grant  of  a patent,  or  are  not  new 
within  the  meaning  of  this  Act ; 

That  the  patentee  is  not  the  true  inventor  of 
the  invention  or  of  so  much  of  it  as  is  alleged 
to  be  infringed ; 

That  the  matters  complained  of  do  not  amount 
to  infringement ; 

That  the  claim  of  the  patentee  as  respects  the 
matters  complained  of  is  not  stated  with 
sufficient  clearness ; 

That  the  specification  is,  as  respects  the 
matters  complained  of,  incomplete  or  mis- 
leading. 

That  the  patentee  as  respects  any  matter  com- 
plained of  withheld  that  which  he  knew  to 
be  a better  description  than  that  given  in 
the  specification. 

61.  — (1.)  In  a proceeding  for  infringement  of  a 
patent  the  complainant  must  deliver  the  prescribed 
particulars  of  the  infringement  complained  of  : 

(2.)  The  defendant  must  deliver  the  prescribed 
particulars  of  objections  on  which  he  relies  in 
support  of  his  pleas  or  plea  ; 

(3.)  In  every  case  the  particulars  delivered  shall 
comprise  a statement  of  the  places  and  manner  at 
and  in  which  the  complainant  or  defendant  alleges 
the  mfringement  to  have  been  committed,  or  the 
acts  and  things  on  which  he  founds  the  objections 
to  have  been  doue  or  to  have  happened,  or  the 
invention  to  have  been,  before  the  date  of  the 
patent  published  or  used. 

(4.)  At  the  hearing  no  evidence  shall,  except  by 
leave  of  the  Commissioners,  be  admitted  in  proof 
of  any  alleged  infringement  or  objection  of  which 
particulars  are  not  so  delivered : 

(5.)  Particulars  delivered  may  be  from  time  to 
time  amended,  by  leave  of  the  Commissioners. 

(6.)  On  taxation  of  costs  regard  shall  be  had 


to  the  particulars  delivered  by  the  complainant 
and  by  the  defendant ; and  they  respectively  shall 
not  be  allowed  any  costs  in  respect  of  any  par- 
ticular delivered  by  them  unless  the  same  is  certi- 
fied by  the  Commissioners  to  have  been  proven  or 
to  have  been  reasonable  and  proper,  without 
regard  to  the  general  costs  of  the  case. 

62.  In  any  proceeding  for  infringement  of  a 
patent  the  Commissioners  may,  and  on  the  applica- 
tion of  either  party  shall,  obtain  the  assistance  of 
an  expert  as  assessor ; and  the  provisions  of  Part 
I.  of  this  Act  relative  to  experts  as  assessors  (in- 
cludiug  the  provision  as  to  remuneration)  shall 
apply  as  if  they  were  repeated  in  this  section. 

63.  — (1.)  The  Commissioners  may  at  any  time 
after  the  passing  of  this  Act  and  from  time  to  time 
make  vary  and  rescind  rules  of  procedure  prescrib- 
iug  and  regulating — 

(a.)  The  form  nature  and  service  of  complaints 
particulars  notices  and  other  documents ; 

(5.)  The  period  within  which  anything  is  to 
be  done  in  a proceeding  for  infringement ; 

(c.)  The  nature  and  amount  of  security  for 
costs  to  be  given  by  complainants  and 
others ; 

(cZ.)  Generally  the  sittings  of  the  Commis- 
sioners and  the  procedure  on  all  matters 
brought  before  them  under  this  part  of  this 
Act. 

(2.)  Every  rule  made  imder  this  part  of  this  Act 
by  the  Commissioners  shall  as  soon  as  maybe  after 
it  is  made  be  laid  before  both  Houses  of  Parlia- 
ment if  Parliament  be  sitting ; and  if  Parliament 
be  not  sitting  then  within  fourteen  days  of  the 
commencement  of  the  next  Session : 

(3.)  If  within  six  weeks  of  any  rule  being  laid 
before  Parliament  either  House  resolve  that  the 
same  ought  to  be  disallowed,  that  rule  shall  be 
invalid  and  of  no  effect,  without  prejudice  never- 
theless to  any  operation  of  the  rule  before  dis- 
allowance : 

(4.)  A rule  though  made  before,  does  not  in  any 
case  take  effect  till  after  the  commencement  of 
this  Act. 

64.  — (1.)  Every  person  required  by  the  Com- 
missioners to  attend  as  a witness  shall  be  allowed 
such  expenses  as  would  be  allowed  to  a witness 
attending  on  subpoena  in  the  High  Court  of  J us- 
tice  in  England. 

(2.)  In  case  of  dispute  as  to  the  amount  to  be 
allowed,  the  same  shall  be  referred  to  a master  of 
the  High  Court  of  Justice,  who,  on  request  under 
the  hands  of  the  Commissioners,  shall  ascertain 
and  certify  the  proper  amount  of  such  expenses. 

65.  — (1.)  Any  decision  and  any  order  made  by 
the  Commissioners  under  this  part  of  this  Act 
may  be  made  a rule  or  order  of  the  High  Court  of 
Justice,  and  shall  be  enforced  in  like  manner  as 
any  rule  or  order  of  such  Court. 

(2.)  For  the  purpose  of  carrying  into  effect  this 
section  general  rules  and  orders  may  be  made  by 
the  same  authority  and  in  the  same  manner  as 
general  rules  and  orders  maybe  made  with  respect 
to  any  other  proceedings  in  such  Court. 

66.  — (1.)  Where  a patent  bears  on  it  a statement 
of  the  report  of  an  Examiner  in  accordance  with 
the  provisions  in  that  behalf  of  Part  I.  of  this 
Act,  then  in  the  event  of  a patentee  instituting 
any  proceeding  for  infringement  of  the  patent  he 
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shall  give  security  for  costs  of  such  amount  (not 
being  less  than  one  hundred  pounds)  as  the  Com- 
missioners think  fit  to  order ; and  if  he  fails  in  the 
proceeding  on  any  ground  indicated  in  the  said 
report  he  shall  pay  the  costs  of  the  defendant  as 
between  solicitor  and  client. 

(2.)  Subject  as  aforesaid  the  costs  of  and  inci- 
dental to  any  proceedings  before  the  Commis- 
sioners under  this  part  of  this  Act  shall  be  in  the 
discretion  of  the  Commissioners. 

67.  The  costs  charges  and  expenses  of  and  inci- 
dental to  any  proceedmgs  before  the  Commissioners 
which  are  incurred  by  any  person  shall  if  required 
be  taxed  in  the  same  manner  and  by  the  same 
persons  as  if  such  proceedings  were  proceedings  in 
the  High  Court  of  J ustice. 

68.  This  part  of  this  Act  does  not  extend  to 
Scotland  Ireland  the  Channel  Islands  or  the  Isle  of 
Man. 

Part  III. 

General  Provisions. 

69.  Every  document  purporting  to  be  signed  by 
the  Commissioners  or  any  of  them  shall  be  received 
in  evidence  without  proof  of  such  signature  and 
until  the  contrary  is  proved  shall  be  deemed  to 
have  been  signed  and  to  have  been  duly  executed 
or  issued  by  the  Commissioners. 

70.  The  Public  Ofhces  Fees  Act,  1866,  shall 
apply  to  all  fees  taken  in  relation  to  any  proceed- 
ings before  the  Commissioners. 

Any  fee  or  payment  in  the  nature  or  lieu  of  a 
fee  paid  in  respect  of  any  proceedings  before  the 
Commissioners  and  collected  otherwise  than  by 
means  of  stamps  shall  be  paid  into  the  receipt  of 
her  Majesty’s  Exchequer  in  such  manner  as  the 
Treasury  from  time  to  time  direct,  and  carried  to 
the  Consolidated  Fund. 

71.  — (1.)  Any  notice  required  or  authorised  to 
be  given  under  this  Act  may  be  in  writing  or  in 
print  or  partly  in  writing  and  partly  in  print,  and 
may  be  sent  by  post : 

(2.)  If  sent  by  post  a notice  shall  be  deemed  to 
have  been  received  at  the  time  when  the  letter 
containing  the  same  would  have  been  delivered  in 
the  ordinary  course  of  the  post : 

(3).  In  proving  such  sendiug  it  shall  be  sufficient 
to  prove  that  the  letter  containing  the  notice  was 
prepaid  and  properly  addressed  and  put  into  a 
post-office. 

Part  IV. 

(i.) — Transitory  Provisions. 

72.  — (1.)  Every  patent  granted  before  the  com- 
mencement of  this  Act,  shall  have  such  duration 
only  as  it  would  have  had  if  this  Act  had  not 
been  passed ; but  as  regards  the  third  and  the 
seventh  year  (if  unexpired  at  the  time  of  the  com- 
mencement of  this  Act)  of  its  term  it  shall,  not- 
withstanding anything  in  any  such  patent  contained 
be  subject  to  stamp  duties  of  Thirty  pounds  and 
Sixty  pounds  respectively  and  to  no  others ; and 
the  provisions  of  this  Act  respecting  a certificate  of 
renewal  and  respecting  accident  mistake  or  inad- 
vertence in  relation  thereto  shall  also  extend  to 
every  such  patent : 

(2.)  The  provisions  of  this  act  relating  to  the 
Crown  and  to  the  power  of  the  Commissioners  to 
order  a patentee  to  grant  licenses  shall  not  extend 


to  patents  granted  before  the  commencement  of 
this  Act : 

(3.)  Any  action  or  other  proceeding  in  respect  of 
a patent  pending  at  the  commencement  of  this  Act 
shall  be  tried  and  continued  in  like  manner  as  if 
this  Act  had  not  been  passed  : 

(4.)  The  term  of  a patent  granted  before  the 
commencement  of  this  Act  may  be  prolonged  for 
any  period  not  exceeding  fourteen  years,  as  the 
Commissioners  may  see  fit : 

(5.)  In  all  other  respects  this  Act  shall  extend  to 
all  patents  granted  before  the  commencement  of 
this  Act  in  substitution  for  such  enactments  as 
would  have  applied  thereto  if  this  Act  had  not  been 
passed ; and  m particular  such  patents  are  hereby 
expressly  excepted  from  the  operation  of  the 
Statute  of  Monopolies,  and  shall  not  be  invalidated 
or  affected  by  anything  therein  contained. 

73.  The  Eegister  of  Patents  and  the  Eegister  of 
Proprietors  kept  under  any  enactment  repealed  by 
this  Act  shall  respectively  be  deemed  parts  of  the 
Eegister  of  Patents  and  the  Eegister  of  Proprietors 
kept  under  this  Act. 

74.  All  applications  for  patents  pending  at  the 
passing  of  this  Act  shall  be  heard  and  disposed  of 
in  the  interval  between  the  passing  and  the  com- 
mencement of  this  Act,  as  if  this  Act  had  not  been 
passed. 

75.  — (1.)  All  books  documentsand  other  property 
of  every  description  vested  in  or  under  the  manage- 
ment of  the  Commissioners  of  Patents  for  inven- 
tions existing  at  the  commencement  of  this  Act 
shall  immediately  on  its  commencement  vest  in  and 
be  under  the  management  of  the  Commissioners 
constituted  by  this  Act : 

(2.)  At  the  same  time  the  staff  of  officers  and 
servants  of  the  existing  Patent-office  shall  subject 
to  any  other  arrangements  made  by  the  Treasury, 
be  transferred  to  the  Patent-office  under  this  Act, 
at  the  like  salaries  and  on  the  like  tenure  of  their 
offices  and  places,  and  with  as  nearly  as  may  be 
the  like  duties  as  formerly. 

76.  The  repeal  of  enactments  or  any  other  thing 
in  this  Act  contained  shall  not — 

(a.)  affect  the  past  operation  of  any  of  those 
enactments  or  the  validity  of  any  patent 
granted,  or  any  compensation  granted,  or 
anything  done  or  suffered  imder  or  by  any 
of  those  enactments  before  or  at  the  com- 
mencement of  this  Act ; or 

(5.)  interfere  with  the  prosecution  of  any  action 
or  proceeding  civil  or  criminal  pending  at 
the  commencement  of  this  Act  in  respect 
thereof ; or 

(c.)  take  away  or  abridge  any  protection  or 
benefit  in  relation  to  any  such  action  or 
proceeding. 

(iii.) — Transfer  of  powers  as  to  Pegistration  of  Trade 
Mai'ks  a'm  Copyright  of  Designs. 

77.  All  powers  duties  and  authorities  vested  in 
imposed  on  or  exercisable  by  the  existing  Copiipis- 
sioners  of  Patents  under  the  Acts  relating  _ to 
Eegistration  of  Trade  Marks,  and  the  Acts  relating 
to  Copyright  of  Designs,  are  hereby  transferred  to 
vested  in  and  imposed  on  the  Commissioners  con- 
stituted by  this  Act ; and  those  Acts  shall  be  read 
and  have  effect  accordingly. 
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(iii.) — Scotland. 

78.  A penalty  under  this  Act  in  respect  of  the 
unauthorised  use  of  a name  word  stamp  mark  or 
device  may  be  recovered  in  Scotland  by  action  or 
other  proceeding  or  information  in  the  Court  of 
Session. 

79.  An  order  of  the  Commissioners  for  payment 
of  costs  may  be  recorded  in  the  books  of  Council 
and  Session  in  Scotland  to  the  effect  that  execution 
may  pass  thereupon  in  common  form. 

(iv.) — Ireland. 

80.  Notwithstanding  anything  in  this  Act,  all 
parties  shall  have  in  Ireland  their  remedies  under 
or  in  respect  of  a patent  as  if  it  had  been  granted 
to  extend  to  Ireland  only. 


(v.) — Saving  for  Crown. 

81.  Notwithstanding  anything  in  this  Act,  it 
shall  be  lawful  for  her  Majesty  the  Queen,  her 
heirs  or  successors,  by  warrant  under  the  Royal 
Sign  Manual — 

To  direct  any  specification  to  be  cancelled  be- 
fore the  sealing  of  the  patent,  and  there- 
upon the  provisional  protection  shall  cease  : 
To  direct  the  Commissioners  to  refuse  the 
sealing  or  issue  of  a patent : 

To  direct  the  insertion  in  any  patent  of  any 
restrictions,  conditions,  or  provisoes. 

82.  Nothing  in  this  Act  shall  take  away,  abridge, 
or  prejudicially  affect  the  prerogative  of  the  Crown 
in  relation  to  the  granting  of  any  letters  patent, 
or  to  the  withholding  of  a grant  thereof. 


THE  FIRST  SCHEDULE. 
Paet  I. 

Acts  partly  repealed. 


Session  and  Chapter, 

Title  or  Short  Title. 

Extent  of  Eepeal. 

21  James  I,  c.  3. 

[Statute  of  Monopohes] 

An  Act  concerning  Monopolies  and  Dispensations  of  Penal 
Laws  and  the  Forfeiture  thereof. 

Section  six. 

7 & 8 Viet.  c.  69. 

An  Act  for  Amending  an  Act  passed  in  the  fourth  year  of 
the  reign  of  his  late  Majesty,  intituled  an  Act  for  the 
better  Administration  of  Justice  in  his  Majesty’s  Privy 
Council,  and  to  extend  its  jurisdiction  and  powers. 

Sections  two  to  five, 
both  inclusive. 

28  & 29  Viet.  c.  3. 

The  Industrial  Exhibition  Act,  1865. 

Section  three. 

33  & 34  Viet.  c.  27. 

Tlie  Protection  of  Inventions  Act,  1870. 

Section  two. 

Paet  II. 

Acts  wholly  repealed. 

Session  and  Chapter. 

[.Title  or  Short  Title. 

5 & 6 Will.  IV.  c.  83. 


An  Act  to  amend  the_Law  touching  Letters  Patent  for  Inventions. 


2 & 3 Viet.  c.  67. 

15  k 16  Viet.  c.  8g. 


An  Act  to  Amend  an  Act  of  the  fifth  and  sixth  years  of  the  reign  of  King  William 
the  Fourth,  intituled  An  Act  to  amend  the  Law  touching  Letters  Patent  for 
Inventions. 

The  Patent  Law  Amendment  Act,  1852. 


16  & 17  Viet.  c.  5. 

16  & 17  Viet.  c.  115, 


An  Act  to  substitute  Stamp  Duties  for  Fees  on  passing  Letters  Patent  for  Inven- 
tions, and  to  provide  for  the  purchase  for  the  public  use  of  certain  Indexes  of 
Specifications. 

An  Act  to  amend  certain  provisions  of  the  Patent  Law  Amendment  Act,  1852,  in 
respect  of  the  transmission  of  certified  copies  of  Letters  Patent  and  specifications 
to  certain  offiees  in  Edinburgh  and  Dubhn,  and  otherwise  to  amend  the  said  Act. 


22  Viet.  c.  13. 


An  Act  to  amend  the  Law  concerning  Patents  for  Inventions  with  respect  to  Inven- 
tions for  Improvements  in  Instruments  and  Munitions  of  War. 


THE  SECOND  SCHEDULE. 

Form  of  Letters  Patent. 

ViCTOEiA,  by  the  grace  of  God,  of  the  United  Kingdom 
of  Great  Britain  and  Ireland,  Queen,  Defender  of  the 
Faith  : To  all  to  whom  these  presents  shall  come 

greeting : 

Whereas  A.  B.  hath  by  his  petition  humbly  repre- 
^nted  unto  us  that  he  is  in  possession  of  an  invention 
for 

which  invention  is  described  in  the  specification  annexed 


hereto,  and  the  petitioner  hath  also  represented  to  u3 
that  the  said  invention  will  be  useful  to  the  pubhc, 
that  he  is  the  true  inventor  thereof,  and  that  the  same 
is  not  in  use  by  any  other  person  to  the  best  of  hia 
knowledge  and  belief : 

And  whereas  the  petitioner  hath  humbly  prayed  that 
we  would  be  graciously  pleased  to  grant  unto  him 
(hereinafter  together  with  his  executors,  administrators, 
and  assigns,  or  any  of  them  referred  to  as  the  said 
patentee)  our  Royal  Letters  Patent  for  the  sole  use  and 
advantage  of  his  said  invention  within  our  United 
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Kingdom  of  Great  Britain  and  Ireland,  the  Channel 
Islands,  and  Isle  of  Man. 

And  whereas  we  being  willing  to  encourage  all  in- 
ventions which  may  be  for  the  public  good,  are  graciously 
pleased  to  condescend  to  the  petitioner’s  request : 

Know  ye,  therefore,  that  we,  of  our  especial  grace, 
certain  knowledge,  and  mere  motion  do  these  presents, 
for  us,  our  heirs  and  successors,  give  and  grant  \into  the 
said  patentee  our  especial  licence  and  full  power  and 
sole  privilege,  that  the  said  patentee  by  himself  his 
agents  or  licensees  and  no  others  may  at  aU  times  here- 
after during  the  term  of  years  herein  mentioned  make 
use  exercise  and  vend  his  said  invention  within  our 
United  Kingdom  of  Great  Britain  and  Ireland  the 
Channel  Islands- and  Isle  of  Man  in  such  manner  as  to 
bim  may  seem  meat  and  that  the  said  patentee  shall 
have  and  enjoy  the  whole  profit  and  advantage  from 
time  to  time  accruing  by  reason  of  the  said  invention 
during  the  term  of  yeers  herein  mentioned  ; To  hold 
exercise  and  enjoy  the  said  license  powers  and  privileges 
imto  the  said  patentee  diiring  the  term  of  seventeen 
years  from  the  day  of  : And  to  the 

end  that  the  said  patentee  may  have  and  enjoy  the  sole 
use  and  exercise  and  the  full  benefit  of  the  said  inven- 
tion we  do  by  these  presents  for  us  our  heirs  and  suc- 
cessors strictly  command  all  our  subjects  whatsoever 
within  our  United  Kingdom  of  Great  Britain  and  Ireland 
the  Channel  Islands  and  the  Isle  of  Man  that  they  do  not 
at  any  time  during  the  continuance  of  the  said  term  of 
seventeen  years  either  directly  or  indirectly  make  use  or 
put  in  pi  actice  the  said  invention  or  any  part  of  the 
same  nor  in  any  wise  imitate  the  same  nor  make  or 
cause  to  be  made  any  addition  thereto  or  substraction 
therefrom  whereby  to  pretend  themselves  the  inventors 
thereof  without  the  consent  licence  or  agreement  of  the 
said  patentee  in  writing  under  his  hand  and  seal  on 
pain  of  incurring  such  penalties  as  may  be  justly 
inflicted  on  such  offenders  for  their  contempt  of  this 
our  Boyal  command  and  of  being  answerable  to  the 
patentee  ac/cording  to  law  for  his  damages  thereby 
occasioned  : Provided  that  these  our  letters  patent  are 
liable  to  be  revoked  on  the  grounds  and  in  the  manner 
from  time  to  time  by  law  provided : Provided  also  that 
if  the  said  patentee  shall  not  pay  all  stamp  duties  by 
law  required  to  be  paid  in  respect  of  the  grant  of  these 
letters  patent  or  in  respect  of  any  matter  relating 
thereto  at  the  time  or  times  and  in  manner  for  the  time 
being  by  law  provided  and  also  if  the  said  patentee 
shall  not  supply  or  cause  to  be  supplied  for  our 
naval  or  military  service  all  such  articles  of  the 
said  invention  as  may  be  required  by  the  officers 
or  Commissioners  administering  any  department  of 
those  services  respectively  in  such  manner  at  such 
time  and  at  and  upon  such  reasonable  prices  and 
terms  as  shall  be  settled  in  manner  for  the  time 
being  by  law  provided  that  then  and  in  any  of  the 
said  cases  these  our  letters  patent  and  all  privileges  and 
advantages  whatever  hereby  granted  shall  determine 
and  become  void  notwithstanding  anything  herein- 
before contained : But  nothing  herein  contained  shall 

prevent  the  granting  of  licenses  in  such  manner  and  for 
such  considerations  as  they  may  by  law  be  granted : 
And  lastly,  we  do  by  these  presents  for  us  our  heirs  and 
successors  grant  unto  the  said  patentee  that  these  our 
Letters  Patent  shall  be  constructed  in  the  most  bene- 
ficial sense  for  the  advantage  of  the  said  patentee.  In 
witness  whereof  we  have  caused  these  our  letters  to  be 
made  patent  this  One 

Thousand  Eight  Hundred  and  in  the 

year  of  our  reign  and  to  be  sealed  as  of  the  said 
One  Thousand  Eight  Hundred  and 

By  Order 

Specification. 

To  all  to  whom  these  presents  shall  come  : 

I,  A.  B.,  of  send  greeting: 


* Whereas  I the  said  A.  B.,  on  the  day  of  18 
lodged  in  the  Patent-office  a provisional  specification  of 
the  invention  herein  mentioned  and  applied  for  a grant 
of  a patent  for  my  said  invention  unto  me  the  said 
A.  B.,  my  executors  administrators  and  assigns.  Now 
know  ye  that  I the  said  A.  B.  do  hereby  declare  the 
nature  of  my  said  invention  and  in  what  manner  the 
same  is  to  be  performed  to  be  particularly  described  m 
and  by  the  following  statement  (that  is  to  say,) 
\_Bescnbe  the  lnvention.'\ 

In  witness  whereof  I have  hereunto  set  my  hand  and 
seal  this  day  of  a.d. 


* Note.— If  no  provisional  specification  was  lodged  the  recital 
will  run  ; — Whereas  I the  said  A.  B.,  on  the  day  of  18  , 

applied  for  a grant  of  a patent  for  the  invention  herein  described 
unto  me,  &c. 


THE  THIRD  SCHEDULE. 


On  application  2 10  0 

On  grant  of  patent  10  0 0 

On  expiration  of  4th  year  of  patent  30  0 0 

On  expiration  of  8th  year  of  patent  60  0 0 

On  application  to  amend  specification  2 10  0 

On  order  giving  leave  to  amend 2 10  0 

Prolongation  of  patent — for  each  year  of  pro- 
longation  10  0 0 

On  certificate  of  record  of  notice  of  appeal 

against  decision  of  Examiner 1 1 0 

On  certificate  of  record  of  notice  of  opposi 

tion  to  any  application  1 1 0 


CANTOR  LECTURES. 
WATCHMAKING, 

By  Edward  Rigg,  M.A. 

Lecture  III.— Delivered  Monday,  Feb.  21, 1881. 

Necessity  of  efforts  to  promote  the  art  in  this  country 
— Need  of  education,  theoretical  atid  practical,  in 
horology — Literature— Great  want  of  uniformity 
in  gauges,  screws,  &c. — Exhibition  of  ordinary 
and  complicated  watches,  and  of  watchmakers' 
tools — Conclusion. 

The  published  syllabus  of  this  third  lecture  makes 
me  feel  very  strongly  that  some  explanation  and, 
as  far  as  possible,  justification  of  the  subject- 
matter  therein  mentioned  is  due  to  my  audience, 
more  especially  when  the  technical  character  of 
the  last  lecture  is  borne  in  mind.  But,  remember- 
ing the  object  with  which  this  Society  was 
originally  formed,  and  which  it  has  for  a centi^ 
and  a quarter  steadily  kept  in  view,  the  promotion 
of  arts,  manufactures,  and  commerce,  I feel  I have 
some  grounds  for  hoping  that  those  who  have 
seriously  thought  of  the  condition  of  the  horological 
art  in  this  country  will  admit  that  I could  not 
fairly  have  taken  a very  different  course.  Watch- 
making is  an  art  in  a very  high  sense  of  the  term, 
and,  in  addition  to  being  of  universal  interest,  it 
is  well  deserving  of  scientific  investigation,  if  only 
from  the  fact  that  it  brings  the  worker  into  closer 
relation  with  many  abstruse  physical  forces  than 
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perhaps  any  other  branch  of  mechanics  ; and  it  is 
not  extravagant  to  hope  that  it  will  in  the  future 
help  us  to  a fuller  knowledge  of  them.  And  yet 
the  amount  of  attention  it  has  received  from  men 
of  science  has  been  very  small,  especially  in  this 
country.  Most  of  its  truths  have  been  arrived  at, 
not  by  scientific  reasoning,  but  by  pure  experiment 
and  observation,  and  most  of  the  treatises  on 
horology  consist  rather  of  statements  of  facts  and 
descriptions  of  apparatus  than  of  any  logical  train 
of  argument.  One  consequence  of  this  is  that  the  great 
majority  of  those  engaged  in  the  art  regard  science 
as  in  no  way  a concern  of  theirs,  and,  as  Saunier 
has  pointed  out,  are  not  unfrequently  ready  to 
take  offence  at  any  suggestion  that  they  could 
benefit  by  a knowledge  of  it.  As  an  instance  of 
this,  take  the  case  of  the  best  form  of  teeth  of 
wheels.  No  mechanician  doubts  the  advantages 
of  epicycloidal  or  involute  teeth,  but  how  often  is 
a watchmaker  found  to  believe  in  them  as  bearing 
on  his  trade  ? He  knows  that  if  his  cutter  is  of  a 
form  which  experience  has  shown  to  be  satisfactory, 
a very  good  depth  may  be  secured,  but  he  ignores 
the  fact  that  tlus  vaunted  experience  has  only  led, 
more  or  less  accurately,  to  the  discovery  of  one 
or  other  of  those  forms  that  were  proved  by 
mathematical  investigation  to  be  the  best  more 
than  a century  ago. 

"While  the  industry  would  have  materially 
benefited  in  the  past  by  the  aid  that  science  had 
to  offer,  a specially  adapted  scientific  training  is 
more  than  ever  necessary  to  its  well-being  in  the 
future.  In  face  of  the  eager  competition  by  which 
it  is  assailed  at  the  present  day,  we  may  be  certain 
that  it  cannot  remain  stationary”,  and  if  there  is 
not  good  evidence  to  show  that  advance  is  made, 
we  may  safely  conclude  that  it  is  in  a decaying 
state. 

But  not  only  is  all  knowledge  of  science  omitted 
from  the  training  of  the  watchmaker ; now-a-days, 
even  the  manual  skill  is  in  great  part  wanting,  and 
it  is  a general  complaint  that  no  sufficient  supply 
of  competent  young  workmen  is  to  be  found  to 
take  the  place  of  the  older  men  ; indeed,  I am 
assured  that  practically  the  whole  of  the  best  work 
in  Clerkenwell  is  now  performed  by  men  advanced 
in  years.  This  has  resulted  from  the  failure  of  the 
old  system  of  apprenticeship  and  the  neglect  to 
provide  a substitute,  a change  in  our  social  con- 
dition which  has  more  than  once  been  discussed  in 
this  room. 

One  of  two  results  must  necessarily  follow  from 
this  state  of  things,  and  that  very  shortly : 
energetic  steps  must  be  taken  to  provide  for  the 
education,  both  theoretical  and  practical,  of  our 
rising  young  workmen,  or  the  quality  of 
the  best  English  work  must  rapidly  deteriorate. 
And  this  urgent  need  of  technical  education  has 
now  forced  itself  upon  the  attention  of  every  watch- 
making community,  those  on  the  Continent,  already 
in  possession  of  schools,  doing  all  in  their  power 
to  enhance  their  utility  and  increase  their  number, 
while  America,  notwithstanding  the  minute 
elaboration  of  its  machinery,  is  fully  alive  to  their 
necessity. 

Switzerland  already  possesses  six  such  schools, 
Germany  two,  and  France  three,  that  of  Paris 
Imving  only  been  opened  on  the  6th  of  March  in 
the  present  year.  As  showing  how  its  importance 
18  constantly  borne  in  mind  by  the  watchmakers 


of  that  city,  I would  mention  that  for  seven  years 
a subscription  list  has  been  open  for  the  purpose 
of  establishing  a school  of  watchmaking,  and  their 
private  exertions  have  at  length  secured  a sum 
sufficient  both  for  the  establishing  and  maintenance 
of  such  a school. 

Ill  England,  however,  the  special  instruction 
hitherto  available  for  watchmakers, has  been  very 
slight,  consisting  mainly  of  drawing  classes  and 
occasional  lectures  on  technical  subjects  at  the 
Horological  Institute.  But  in  the  early  part  of  last 
year  very  important  additions  were  made  to  the 
instruction  there  given,  through  the  liberality  of 
the  City  and  Guilds  of  London  Institute  for  the 
Promotion  of  Technical  Education ; and,  thanks  to 
them,  we  now  possess  a horological  school  whose 
immediate  future  must  have  a marked  influence  on 
the  progress  of  English  watchmaking,  and  will  be 
looked  to  with  no  little  interest  by  all  who  desire 
the  art  to  prosper  in  this  country.  Indeed,  I think 
it  has  a wider  interest.  Technical  instruction  has 
for  many  years  had  its  eager  advocates,  among 
whom  I may  be  permitted  to  mention  my  late 
father  as  having  been  the  first  to  organise,  35 
years  ago,  classes  for  the  teaching  of  various 
trades,  such  as  carpentry,  mechanical  engineer- 
ing, printing,  bookbinding,  glass  staining,  &c.,  at 
Chester ; but  never  was  public  attention  so  tho- 
roughly directed  to  its  necessity  as  it  is  at  the 
present  day.  This  school  of  horology  is  one  of 
the  first  founded  by  the  City  Guilds  Institute,  and 
I doubt  whether  they  could  have  selected  a trade 
more  suitable  for  the  purpose  of  demonstrating 
the  practicability  of  technical  education  among  us. 
For  the  experiment  can  be  made  efficiently  with- 
out the  purchase  of  a very  elaborate  plant, 
theoretical  and  practical  instruction  can  easily  be 
carried  on  side  by  side,  and  the  student  can  be 
placed  in  conditions  similar  to  those  in  which  he 
wiU  find  himself  in  after  life.  A further  recom- 
mendation consists  in  the  fact,  that  the  scheme 
admits  of  a gradual  extension,  so  as  ultimately  to 
include  all  the  allied  branches  of  the  trade,  such 
as  dial  and  case-making  and  engraving,  as  well  as 
to  clock  and  chronometer  making,  and  to  that 
most  important  but  sadly  neglected  branch,  tool 
making.  At  the  same  time  a rapid  advance  must 
not  be  looked  for,  for  the  art  is  of  such  a 
character  as  to  require  a special  preliminary 
training  of  the  pupils,  so  that  the  more  or  less 
complete  want  of  this  instruction  will  render  their 
progress  proportionately  slow. 

The  school  has  existed  since  the  summer  of  last 
year.  In  addition  to  the  various  branches  of  the 
art  to  which  the  pupils  devote  four  full  days  a 
week,  there  are  classes  and  lectures  for  instruc- 
tion in  the  elementary  principles  of  physics  and 
mechanics  that  have  a bearing  on  horology.  It 
is  gratifying  to  observe  that  all  the  benches  at 
present  available  for  practical  pupils  are  occupied, 
and  the  progress  they  have  hitherto  made  justifies 
a hope  that  the  experiment  will  prove  to  be 
in  every  way  successful.  Systematic  instruction 
has  been  one  of  the  urgent  wants  of  the  watch- 
makers of  this  country  for  at  least  half  a century ; 
with  the  powerful  support  of  the  City  Guilds  they 
now  have  an  opportunity,  such  as  many  of  the 
continental  centres  of  the  industry  may  well  envy, 
and  it  is  for  them  to  see  that  the  most  active 
encouragement  is  given  to  the  experiment.  In  the 
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face  of  a steady  depression  in  trade,  the  English 
watchmakers  have,  with  most  praiseworthy  efforts, 
erected  a Horological  Institute ; it  remains  for 
them  to  continue  their  exertions,  in  order  to 
ensure  success  in  the  application  of  that  Institute 
to  its  legitimate  uses. 

On  one  point  I would  venture  to  make  a special 
appeal.  The  practical  classes  are  necessarily  limited 
in  number  by  the  space  available,  and  although  it 
is  earnestly  to  be  hoped  that  means  may,  ere  long, 
be  found  to  increase  the  accommodation,  they  must 
always  be,  in  a sense,  inelastic.  But  this  is  not  the 
case  with  the  lectures  or  theoretical  classes,  and  if 
those  actually  engaged  in  the  trade  could,  as  a 
body,  be  brought  to  perceive  that  a scientific 
knowledge  of  their  art  is  often  even  more  essential 
than  manual  skill  as  a means  of  securing  real  pro- 
gress, all  the  more  so  because  the  art  is  already 
in  a highly  advanced  state,  the  theoretical  in- 
struction provided  would  not  be  confined,  as 
it  now  is,  entirely  to  the  practical  students. 
The  Technological  Examinations  of  the  City  Guilds 
Institute — examinations  which  have  for  many  years 
been  carried  on,  in  various  trades,  with  such  signal 
success  by  this  Society — may  be  expected  to  form 
an  additional  inducement  to  the  younger  members 
of  the  trade  to  join  these  or  other  similar  classes, 
even  although  it  involves  the  devotion  of  a few  of 
their  working  hours  to  study.  The  prizes,  medals, 
and  certificates  will  constitute  guarantees  of  a 
certain  amount  of  theoretical  knowledge  such  as 
have  never  existed  in  this  country  before,  and  it  is 
not  too  much  to  expect  that  the  higher  standard 
of  education  to  be  secured  by  these  means  will 
immensely  facilitate  the  introduction  of  some  of 
the  other  improvements  to  which  reference  has 
already  been  made. 

As  the  reduction  in  the  number  of  men  competent 
to  undertake  high-class  work  may  be  traced  to  the 
gradual  failure  of  the  old  apprenticeship  system, 
so  the  general  lowness  in  the  standard  of  theoretical 
knowledge  is  undoubtedly  in  gr^at  part  due  to  the 
want  of  a special  literature.  It  is  simply  incredible 
that  English  horology  should  have  attained  the 
eminence  it  certainly  has  attained  without  possess- 
ing a single  treatise  that  could  pretend  to  be  even 
approximately  complete.  A partial  exception 
should,  perhaps,  be  made  on  behalf  of  Thomas 
Eeid’s  volume,  “ On  Clock  and  Watchmaking,” 
published  in  1826,  but  he  directed  his  attention 
mainly  to  clockmaking.  There  are,  of  course, 
trade  journals,  &c.,  but  the  watch  and  chronometer 
may  be  said  to  have  been  ignored  except  in  such 
volumes  as  those  of  Harrison,  Mudge,  Eamshaw, 
and  others  who  had  special  inventions  of  their  own 
to  describe.  And  this  may,  perhaps,  help  to 
account  for  the  neglect  of  the  subject  by  the 
public,  notwithstanding  a few  small  treatises 
written  for  their  edification.  As  I incidentally 
observed  in  the  first  lecture,  France  is  exceptionally 
well  supplied  in  this  respect,  as  witness  the 
elaborate  works  of  Thiout,  Berthoud,  Lepaute, 
Dubois,  Moinet,  the  more  recent  “ Traite  d’Hor- 
logerie  Moderne  ” of  M.  Saunier,  and  the  many 
profound  investigations  into  the  theory  and  use 
of  the  marine  chronometer,  which  were  lately 
published,  in  a collected  form,  by  M.  Ledieu, 
in  a work  on  the  “New  Methods  of  Navigation.” 
M.  Saunier’s  work,  thoroughly  practical,  and,  at 
the  same  time,  constituting  a scientific  discussion 


of  the  principles  involved  in  watchmaking,  such 
as  had  not  previously  been  attempted,  is  the 
recognised  text-book  in  use  in  all  the  horological 
schools  of  the  Continent,  and  I am  sanguine 
enough  to  trust  that  the  translation  of  it,  which 
Mr.  Tripplin  and  myself  have  recently  completed, 
will  be  of  service  to  the  art  in  this  country,  both 
as  an  instrument  of  education  and  a work  of 
reference,  and  as  a means  of  reviving  pubHc 
interest  in  the  subject.  Several  works  of  the 
utmost  value  to  the  art  have  come  from  the  pen  of 
M.  Saunier,  notably  the  Revue  Chronometrique^ 
now  in  its  twenty-ninth  year  of  publication ; and 
we  hope,  before  the  end  of  the  present  year,  to 
complete  the  translation  of  another  smaller 
volume  by  the  same  author,  “ The  Watchmakers^ 
Handbook,”  which  is  of  a more  purely  practical 
character,  and  calculated  to  afford  invaluable 
assistance  in  the  daily  work  of  watchmaking  and 
repairing. 

A brief  reference  was  made  at  the  end  of  the  last 
lecture  to  the  question  of  standard  sizes.  What- 
ever steps  are  taken  with  a view  to  establishing 
the  English  trade  on  a firmer  footing,  it  is  un- 
questionable that  the  systems  of  measurement 
must  come  in  for  an  important  share  of  consider- 
ation. Various  efforts  at  reform  have  been  made 
during  the  last  half  century,  but  with  no  material 
result,  and  the  late  Charles  Frodsham,  in  an  un- 
pretending but  remarkably  useful  little  pamphlet 
of  40  pages,  entitled,  ‘ ‘ A Few  Facts  Connected  with 
the  Elements  of  Clock  and  W ate h making,  ’ ’ published 
in  1862,  threw  out  a number  of  important  sugges- 
tions on  the  point,  which,  I believe,  have  hitherto 
received  but  little  attention.  The  complexity  of 
the  present  system,  if  system  it  can  be  called,  is 
well  illustrated  by  his  account  of  the  Lancashire 
movement  gauge.  He  experienced  considerable 
difficulty  in  discovering  the  scale  by  which  the 
well-known  numbers  used  to  designate  sizes  are 
related,  and  concludes  that  they  represent  succes- 
sive additions  of  thirtieths  of  an  inch  to  an  initial 
inch,  which  is  called  0,  with  a constant  addition  of 
/otks  inch  for  the  “fall,”  or  room  to  allow  the 
works  to  open  and  shut  in  the  case.  Thus  a 
16-size  watch  will  have  a diameter  of  1 ■f*  H 4" 
or  1*7  inches,  which  obviously  is  quite  unconnected 
with  the  gauge  number,  unless  the  above  law 
happens  to  be  known ; and,  I would  add,  even  this 
amount  is  not  a constant,  for  different  manufac- 
turers employ  slightly  different  gauges,  and 
thus  it  happens  that  almost  every  movement  re- 
quires a case  and  dial  to  be  specially  made  for  it. 
The  graduation  of  the  pillar  gauge,  by  which  the 
distance  between  the  two  plates  of  the  watch  h 
measured,  is  even  more  complex. 
pressed  by  the  utterly  meaningless  combination 
ith  inch  is  called  0,  and  is  equal  to  y%ths  inch. 

In  place  of  all  this  gratuitous  confusion,  he  pro- 
posed a system  of  measurement  by  decimals  of  ar 
inch  for  all  parts  of  the  movement,  and  it  is  mucl 
to  be  desired  that  some  such  modification  should 
be  introduced  when  the  reforms  in  the  watch  trad( 
which  are  so  urgently  needed  are  effected.  B 
would  be  travelling  beyond  my  present  purpose  tc 
enter  into  this  question  of  gauges,  but  the  subject 
well  deserves  discussion,  and  it  would  be  impossibh 
to  take  full  advantage  of  any  system  unless  it 
received  the  cordial  support  of  the  entire  trade. 

[A  very  complete  collection  of  the  gauges  used 
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by  watchmakers,  most  of  which  had  been  lent  by 
Messrs.  Grimshaw  and  Baxter,  was  exhibited,  and 
the  want  of  uniformity  in  their  systems  of  gradua- 
tion pointed  out.  Sets  of  standard  gauges  that 
commenced  at  i^oth  inch  and  differed  by 
inch  were  also  kindly  lent  by  Sir  Joseph  Whit- 
worth.] 

Many  of  the  gauges  in  ordinary  use,  such  as  the 
wheel-gauge,  and  the  main-spring  gauge,  are 
graduated  on  an  easily  intelligible  system,  and,  as 
they  are  of  foreign  manufacture,  their  basis  is  in 
nearly  all  cases  the  millimetre.  They  are  cheap, 
sufficiently  accurate  for  the  purposes  for  which 
they  are  intended,  and  as  a large  number  of 
materials  used  by  the  generality  of  watchmakers 
are  abo  of  continental  origin,  it  seems  all  but 
impossible  that  the  inch  can  be  established  as  a 
sole  unit  in  the  trade,  but  a double  graduation  on 
certain  gauges  is  all  that  would  be  required  to 
enable  watchmakers  to  work  on  either  system,  as 
circumstances  might  render  necessary. 

The  Society  of  Arts  of  Geneva  has  recently 
investigated  this  question  of  gauges  as  well  as 
that  other  closely  allied  subject,  the  threads  of 
screws,  and  they  have  proposed  certain  standards 
which  the  Swiss  manufacturers  seem  disposed  to 
adopt.  It  is  to  be  hoped  that  English  makers  may 
see  their  w'ay  to  introduce  the  same  standards,  at 
any  rate  in  so  far  as  they  are  brought  in  contact 
with  the  continental  trade. 

The  Whitworth  standards  afford  an  invaluable 
basis  for  watchmaking,  and  when  the  manufac- 
turers and  movement  makers  have  come  to  an 
understanding  to  work  rigidly  to  them,  a very  im- 
portant step  will  have  been  taken  towards  the 
systematising  of  the  English  trade.  There  are 
many  departments  of  the  manufacture  that  are, 
80  to  speak,  self-contained,  and  do  not  directly 
come  into  contact  with  the  gauges  in  use  on  the 
Continent,  and  for  them  the  value  of  these  standards 
cannot  be  over-estimated.  As  bearing  on  this 
question,  I must  not  omit  to  mention  that  the 
Standards  Department  of  the  Board  of  Trade  has 
recently  made  arrangements  by  which  great 
facilities  are  offered  for  verifying  gauges  of  all 
kinds  on  this  system,  having  procured  a complete 
series  of  standards  comprising  all  dimensions 
from  Tuofli  iJich  to  six  inches.  This  should  consti- 
tute an  additional  reason  for  watchmakers  taking 
steps  to  reorganise  their  systems  of  measurement. 

There  is  but  one  other  point  to  which  1 desire  to 
make  a brief  reference  before  proceeding  to  exhibit, 
by  the  aid  of  the  electric  lamp,  a number  of 
watches  of  various  degrees  of  complexity,  which 
the  kindness  of  friends  has  enabled  me  to  collect 
here  this  evening. 

The  varied  collection  of  tools,  for  the  loan  of 
most  of  which  I am  indebted,  as  was  the  case  with 
the  gauges,  to  Messrs.  Grimshaw  and  Baxter,  was 
intended,  primarily,  to  show  the  types  of  tool  that 
an  ordinary  watchmaker  or  manufacturer  on  the 
hand  system  employs.  It  will  be  seen  at  once  that 
they  differ  entirely  in  design  from  the  machines 
employed  by  other  workers  in  metal,  and  often  the 
mechanical  devices  used  are  radically  different. 
Such  a collection  as  this  is,  of  course,  not  likely  to 
present  much  novelty  to  watchmakers,  but  it  is 
well  worthy  of  examination  by  all  who  are 
interested  in  mechanical  work,  as  many  of 
the  tools  present  special  features  that  might 


with  advantage  be  adopted  in  larger  machines. 
[As  examples,  mention  was  made  of  the  pump 
centre  of  a mandrd,  by  which  almost  any  piece 
can  be  centred  with  the  utmost  facility,  and  the 
depth  tool  used  iu  the  clock,  chronometer,  and 
watch  trades  for  determining  the  positions  of  pivot 
holes,  so  that  wheels  and  pinions  should  run 
smoothly  together.  A number  of  the  tools  were 
briefly  explained,  and  their  special  features  as 
compared  with  those  used  in  other  mechanical  arts 
were  pointed  out.  The  attention  of  watchmakers 
was  also  drawn  to  the  beautiful  series  of  tools 
manufactured  by  M.  G.  Boley,  of  Esslingen,  Wur- 
temburg,  some  of  which  were  exhibited.] 

And  I had  another  object  in  bringing  these  tools 
here  this  evening.  I want  to  draw  attention  to  the 
very  great  interest  that  watchmaking  possesses  for 
those  that  amuse  themselves  with  mechanical  pur- 
suits ; and,  without  in  any  way  wishing  to  decry 
that  most  perfect  tool,  tiie  lathe  of,  say,  four  or 
flve  inch  centre,  the  usefulness  of  which,  indeed, 
it  would  be  difficult  to  over-estimate,  I feel  veiy 
strongly  that  its  smaller  relatives  have  hitherto 
been  too  much  neglected  by  amateurs.  The  tools 
employed  in  watchmaking  can  be  obtained  at 
comparatively  moderate  cost,  and  lend  themselves 
to  great  variety  of  operations  on  a small  scale.  They 
occupy  but  little  room,  and,  although  of  course 
I am  far  from  pretending  that  amateur  mechanics 
could  actually  make  a watch,  1 cnn  positively 
say  from  experience  that,  if  they  would  interest 
themselves  more  iu  the  subject,  they  would  derive 
a great  amount  of  pleasure,  even  from  the  mere 
cleaning  of  a common  watch,  and  the  higher 
branches  of  the  art  are  natui-ally  more  attractive. 
In  England  it  has  hitherto  been  kept  far  too  much 
to  itself,  and  the  sympathy  with  its  advance  which 
the  interest  of  amateurs  would  develope  could 
hardly  fail  to  benefit  the  trade  generally.  On  the 
Continent  its  advantage  was  long  ago  recognised ; 
thus  in  1860,  an  eloquent  article  appeared  in 
the  Revue  ChronomHrique,  from  the  pen  of  M. 
Philippe,  of  Geneva,  “ On  the  necessity  for  some 
remedy  to  arrest  the  decline  of  Horology,”  in 
which  reference  was  made  to  this  question.  He 
says : — 

‘ ‘ If  the  attention  of  the  public  was  more  frequently 
directed  to  our  work,  if  they  were  more  initiated  intO' 
the  difficulties  of  the  art  and  its  scientific  aspects,  we 
might  succeed  in  creating  a band  of  amateirrs  such  as 
formerly  existed,  such  as  still  exists  in  all  the  arts  and 
very  many  of  the  sciences  ....  to  the  advantage 
of  those  high-class  workers,  whose  energy  and  whose 
talents  would  often  be  discouraged  without  such 
support.” 

In  the  preceding  lecture  I have  referred  to  the 
urgent  necessity  of  reform  in  the  tools  used  in 
watchmaking;  while  this  primarily  had  reference 
to  the  more  extended  use  of  machine  tools,  it  is  in 
a less  degree  applicable  to  the  smaller  instruments 
used  by  the  maker  or  repairer.  England  formerly 
manufactured  her  own,  but  now  most  of  the  tools 
in  use  are  of  Swiss  construction.  And  yet  Prescot 
still  possesses  makei  s unsurpassed  in  manual  skill 
by  any  in  Switzerland,  and  would,  doubtless, 
possess  many  more,  were  it  not  for  the  fact  that 
the  trade  was  long  ago  crippled  by  the  under- 
selling of  their  competitors.  They  seem  to  suffer 
from  the  same  failing  as  is  only  too  noticeable  iu 
other  branches  of  the  trade,  want  of  “life, ’’which 
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is  apparently  nourished  by  an  unfounded  feeling 
that  watchmaking  cannot  aspire  to  be  a national 
industry. 

This  inactivity  is,  after  all,  more  responsible  for 
the  present  depression  than  any  deficiency  of 
tools,  and,  in  evidence  of  this,  I would  quote  the 
case  of  Besangon.  There,  the  system  of  manufac- 
ture is  essentially  the  same  as  ours.  The  tools 
employed  are  similar,  machinery  being  only 
applied,  as  at  Prescot,  to  the  movement-making. 
But,  while  our  trade  is  contracting,  theirs  is  ex- 
panding at  a remarkable  rate.  Thus,  in  the  five 
years  1845-9,  the  official  returns  show  that  the 
Besangon  district  completed  239,323  watches,  of 
which  16  per  cent,  were  gold.  The  out-turn  has 
been  steadily  increasing  since  that  period,  and  in 
one  year,  1878,  no  less  than  454,886  were  manu- 
factured, nearly  double  the  number  given  for  the 
above  period  of  five  years,  and  the  per-centage  of 
gold  cases  rose  to  32. 

Yet,  in  face  of  this  expansion,  which  has  con- 
tinued through  a period  of  universal  depression  in 
trade,  the  Besangon  manufacturers  are  keenly 
alive  to  the  necessity  of  extending  the  use  of 
machine-tools.  Their  success  is  mainly  due  to  the 
possession  of  that  essential  quality — energy ; and 
they  are  further  supported  by  the  conviction  that 
watchmaking  is  a national  industry.  I am  far 
from  denying  that,  in  this  country,  there  are  many 
keenly  alive  to  the  necessity  of  radical  changes ; 
but  individual  exertion  is  not  sufficient,  and  no 
collective  action  has  yet  been  taken  by  the  manu- 
facturers. 

[The  lecturer  then  proceeded  to  exhibit  a 
number  of  watches,  projecting  them  on  to  the 
screen  by  the  aid  of  the  electric  lamp.  The  collec- 
tion comprised  many  varieties  of  keyless  watch, 
quarter,  half-quarter,  and  minute  repeaters,  stop- 
watches, minute  and  split- seconds  chronographs, 
pedometer  and  calendar  watches,  mechanical  and 
musical  watches,  antique  watches,  blind  man’s 
watch,  &c.  He  expressed  his  indebtedness  to  the 
undermentioned  gentlemen  and  firms,  who  had 
kindly  lent  them  for  exhibition — Dr.  Longton, 
Bouthport,  for  a collection  of  24  watches ; Messrs. 
Lund  and  Hockley;  Messrs.  Patek,  Philippe  and 
Co. ; Messrs.  Guye;  Mr.  Glasgow;  Herr  Yon  Lohr; 
Mr.  Tripplin.] 

And  here  I must  bring  this  course  of  lectures  to 
a conclusion.  It  remains,  however,  for  me  to 
thank  most  sincerely  those  many  friends  whose 
liberal  assistance  has  enabled  me  to  exhibit  these 
valuable  watches,  as  well  as  the  tools,  gauges, 
■and  parts  of  watches  at  this  and  the  preceding 
lectures.  It  is  no  small  privilege  to  be  entrusted 
with  such  a collection  as  that  lent  me  by  Dr. 
Longton,  of  Southport,  and  I am  sure  that  his 
kindness  as  well  as  that  of  others,  whose  names  I 
have  mentioned,  will  be  as  much  appreciated  by 
you  as  it  is  by  me.  The  assistance  I have  received 
from  various  members  of  the  trade  has  been  very 
^eat,  and  if  I have  been  so  fortunate  as  to 
interest  any  of  my  audience  in  the  progress  of 
the  art  in  this  country,  it  has  been  in  great  part 
owing  to  the  specimens  and  information  with 
which  they  have  always  most  readily  supplied  me. 
And  I must  not  omit  to  acknowledge  the  valuable 
aid  I have  received  from  Mr.  S.  G.  Willmott,  who 
has  prepared  these  beautiful  diagrams. 

Looking  back  at  the  ground  over  which  we  have 


gone,  I cannot  help  feeling  how  many  points  have 
been  either  ignored,  or  barely  referred  to,  that  are 
nevertheless  of  the  highest  importance.  But  I felt 
that  questions  of  a theoretical  or  merely  descriptive 
nature,  if  discussed  with  sufficient  fulness,  would 
extend  over  far  more  than  three  lectures,  and  that 
such  points  as  those  to  which  I have  drawn  atten- 
tion are  so  much  in  need  of  consideration,  that  I 
might  count  on  your  indulgence  in  treating  of 
watchmaking  in  a manner  somewhat  different  from 
what  is  generally  expected  in  a Cantor  course. 
It  is  very  seldom  that  the  art  is  brought  before 
the  public  at  all ; and  I therefore  feel  the  more 
honoured  ia  being  allowed  to  urge  its  claims  to 
attention  in  the  room  of  this  Society. 

There  are  many  reasons  why  reforms  introduced 
into  the  system  of  manufacture  would  now  stand 
a better  chance  of  being  successful.  We  may 
confidently  look  forward  to  the  technical  instruc- 
tion of  our  young  watchmakers  improving. 
Foreign  competition  is  forcing  itself  more  and 
more  on  our  notice,  and  the  literature  of  the  art 
has  received  important  additions.  If,  then,  some 
of  our  most  prominent  horologists  at  the  several 
centres  of  the  industry,  would  jointly  consider 
the  many  questions  that  need  solution — the 
calliper,  the  gauges,  and  the  system  of  manu- 
facture— and  if  the  several  branches  of  the  trade 
would  cordially  work  together  for  the  general 
good,  we  might  look  with  confidence  for  a marked 
improvement  in  the  official  returns  in  the  near 
future.  The  cheaper  class  of  English  watch  would 
gradually  shake  off  the  discredit  that  seems  too 
often  to  hang  over  it,  and  might  compete  with 
some  chance  of  success  with  those  of  foreign  con- 
struction, at  any  rate,  in  our  own  country. 


MISCELLANEOUS. 


EDIJOATION  EEPORT,  1880. 

The  report  of  the  Committee  of  Council  on  Education 
just  issued,  has  formed  the  text  of  a leader  in  the  Times y 
from  which  it  appears  that  the  foUomng  are  some  of 
the  chief  results.  While  the  schools  inspectedin  1870  were 
only  8,281  in  number,  in  1880,  after  but  ten  years  had 
elapsed,  they  n-umbered  17,743.  In  the  former  year 
accommodation  was  provided  for  less  than  two  millions 
of  children ; now  there  is  accommodation  for  four 
millions  and  a quarter.  The  average  attendance  in 
1870  was  1,152,389;  last  year  it  was  2,750,916— an 
increase  of  a hundred  and  fifty  per  cent.  This  increase 
is  not  to  be  set  down  solely  to  the  Board  schools,  for  the 
voluntary  schools  have  at  least  kept  pace  with  them. 
While  in  the  year  of  the  Act  there  were  but  8,281  volun- 
tary schools  inspected,  these  had  increased  to  14,181  in 
1880,  the  total  number  of  the  Board  school  being  now 
only  3,433,  and  the  numbers  of  children  in  attendance 
in  the  volimtary  schools  bearing  to  those  in  the  Board 
schools  a proportion  of  about  five  to  two.  The  result  of 
the  last  inspection  showed  an  improvement  not  only  in 
the  numbers  of  children,  but  in  the  quality  of  the  work 
done.  In  the  case  of  “ specific  ” subjects,  in  which  the 
grant  depends  on  the  proficiency  shown  by  individuals, 
and  which  are  open  to  children  who  have  reached 
the  fourth  standard,  160,333  offered  themselves  out  of 
476,761  presented  iu  that  standard,  and  of  these  over  a 
hundred  thousand  passed,  the  favourite  subjects  being 
English,  animal  physiology,  physical  geography,  and 
household  management,  or,  domestic  economy. 

Taking  the  large  schools  with  the  small,  and  allow- 


JOUENAL  OF  THE  SOCIETY  OF  ARTS,  August  5,  1381. 


727 


ing  for  the  help  given  by  pupil -teachers,  about  one 
certificated  master  or  mistress  for  every  hundred 
children  is  assumed  to  be  a fair  allowance,  so  that  if 
3,500,000  is  to  be  taken  as  the  full  number  who  ought 
to  be  receiving  elementary  instruction  in  England  and 
"Wales,  the  teachers  should  number  about  35,000.  The 
actual  number  now  existing  is  31,422,  who  are  mainly 
recruited  by  the  training  colleges,  such  as  those  at 
Battersea  and  Culham.  Mr.  Sharpe,  the  Inspector  of 
the  Colleges  for  Masters,  says  that  the  training  colleges 
“do  not  supply  the  demand  for  the  poorer  classes  of 
schools  ; they  practically  supply  the  demand  for  schools 
which  can  afford  to  pay  about  £100  a year  for  head  or 
assistant  teachers.”  Out  of  some  13,000  masters,  there 
are  1,000  who  are  earning  more  than  £200  a year,  with 
houses;  out  of  8,000  mistresses  there  are  nearly  300 
earning  the  same.  More  important  is  the  general 
result,  which  is  thus  stated  in  the  report; — “The 
average  salary  of  a certificated  master,  which  in  1870 
was  £95  12s.  9d.,  is  now  £127  2s.  7d.  ; that  of  a school- 
mistress was  £57  16s.  5d.  in  1870,  and  is  now  £72 
12s.  8d.”  About  a third  of  the  whole  number  are 
provided  with  residences  rent  free.  Whereas  out  of 
431  Boards  established  in  boroughs,  only  21  have 
been  compulsory,  to  meet  a deficiency  in  school 
accommodation,  in  the  case  of  unincorporated  towns 
and  rural  districts  no  fewer  than  1,000  out  of 
1,920  Boards  have  been  established  by  order  of 
the  Department.  The  area  under  “ compulsory 
attendance  bye-laws”  has  been  steadily  increasing, 
so  that  while,  in  1872,  a population  of  eight  millions 
was  aU  that  was  included,  the  population  subject  to 
these  laws  is  now,  including  that  under  School  Attend- 
ance Committees  as  well  as  that  under  Boards,  more 
than  twenty-two  millions.  In  the  voluntary  school  a 
child  costs  in  London  about  £2  a year  to  educate  ; else- 
where, from  30s.  to  86s.  In  the  Board  school  he  costs 
in  London  about  57s.  ; elsewhere,  from  28s.  (in  Hull)  to 
47s.  (in  Bradford).  He  earns  from  15s.  to  17s.  from 
the  Grovemment  grant.  He  pays  from  8s.  to  15s.  in 
school  pence ; in  the  voluntary  schools  the  subscriptions, 
which  eke  out  the  expenses,  amount  to  an  average  of 
6s.  a head,  and  in  the  Board  schools  the  amount  con- 
tributed by  rates  amount  to  sums  wliich  vary  from 
3s.  2d.  in  Hull  to  33s.  7d.  per  child  in  London,  the 
average  being  about  15s.  Taking  the  whole  amount 
spent  on  elementary  education,  it  appears  that  the  sum 
contributed  by  voluntary  sub.scribers  is  almo.st  exactly 
equal  to  that  levied  by  rate — £739,155  as  compared 
with  £726,226  ; and  that  both  added  together  amounts 
to  almost  exactly  the  total  contributed  by  fees — viz  , 
£1,431,828.  The  total  Government  grant  amounted 
last  year  to  £2,130,009. 

NOTES  ON  AMERICAN  SCIENCE  AND 
MECHANISM. 

A New  Theory  Conceexixo  Boiler  Explosions. 

A public -.spirited  individual,  Mr.  D.  T.  Lawson,  of 
Pittsburg,  Pennsylvania,  has  jast  succeeded  in  affording 
data  for  the  solution  of  a problem  that,  up  to  the 
present  time,  is  believed  to  have  baffled  engineers,  viz., 
the  cause  of  the  bursting  of  steam-boilers  under  certain 
circumstances.  Repeated  attempts  had  been  made 
under  both  Government  and  private  auspices  to  burst  a 
boiler  intentionally  with  the  terrific  force  known  in  such 
connection  to  spread  havoc  far  and  wide,  but  all  such 
attempts  had  failed,  the  collapse  of  a flue  having  been 
the  most  that  was  attained.  But  an  explosion  has  at 
length  been  obtained  on  a scale  so  grand  as  to  blow  the 
boiler  into  fragments,  which  were  scattered  all  over  the 
farm  on  which  the  experiment  was  made.  This  boiler 
WM  built  of  the  very  best  materials  expressly  for  this 
trial,  and  was  constructed  in  the  best  possible  manner. 
At  one  o’clock  the  fire  was  started,  and  at  five  o’clock 
everything  was  ripe  for  the  experiment.  The  boiler, 
which  was  .six  feet  in  length  by  thirty  inches  in  diameter, 


was  aU  that  time  three-fourths  full  of  water,  which  was 
seven  or  eight  inches  above  the  fire-line,  and  the  steam- 
gauge  showed  a pressure  of  380  pounds  to  the  square 
inch,  the  tensile  strength  of  the  boiler  being  604  pounds 
to  the  inch.  The  spectators  having  retreated  to  the 
bomb-proof  sheds  erected  by  the  Government,  by  the 
agency  of  a string  the  valve  was  pulled,  and  a full 
head  of  steam  let  into  the  cylinder.  This  was  attended 
by  an  explosion  so  terrific  that  the  earth  shook  as  if  by 
an  earthquake,  and  when,  a few  seconds  afterwards, 
the  shower  of  debris  had  somewhat  passed,  and  an 
examination  made,  everything  was  found  to  have  been 
completely  demolished  and  torn  into  fragments,  some 
of  which  were  found  over  half-a-mile  away  from  the 
scene,  others  being  projected  to  a greater  distance. 

The  theory  that  was  sought,  and  is  believed  by  Mr. 
Lawson  to  have  been  established  by  the  experiment 
narrated,  is  as  follows: — “Superheated  water”  is  the 
only  explosive  element  in  a steam  boiler,  and  when 
highly  superheated,  it  is  as  explosive  as  gunpowder, 
but  it  does  not  explode  from  the  same  cause  nor  in  the 
same  manner.  Gunpowder  explodes  by  chemical 
union,  upon  ignition,  the  explosion  being  accom- 
panied by  a Hsible  flash.  Superheated  water  ex- 
plodes, on  a sudden  reduction  of  the  pressure  from 
its  surface,  by  bursting  into  steam,  which  instantly 
fills  over  1,700  times  the  space  occupied  by  the 
water.  An  explosion,  therefore,  only  takes  place  after 
the  engineer  has  opened  the  port  and  allowed  a small 
portion  of  the  steam  to  escape  into  the  cylinder,  creating 
a vacuum  to  that  extent  over  the  superheated  water, 
a portion  of  which  instantly  biu’sts  into  steam,  striking 
every  square  inch  of  the  boiler  with  a concussive  force 
many  times  greater  than  the  regular  pressure  of  steam. 
The  numerous  explosions  which  takes  place  just  as  steam 
is  turned  into  the  cylinder  at  starting  are  claimed  by 
Mr.  Lawson  to  corroborate  his  theory. 

By  suddenly  injecting  cold  water  into  a boiler  of 
superheated  water  an  explosion  will,  on  the  same 
principles,  be  caused.  The  fact  of  explosions  occurring 
under  such  circumstances  has  long  been  recognised,  but 
in  the  estimation  of  many  they  were  supposed  to  be  caused 
by  the  cold  water  coming  into  contact  with  the  heated 
iron  of  the  boiler  —an  hypothesis  Mr.  Lawson  claims 
is  no  longer  tenable,  for  viewed  in  the  light  of 
his  experiment  the  cold  water  would,  merely  by  cor  - 
densing  the  steam  in  the  boiler  and  withdrawing  the 
pressure  upon  the  superheated  water,  favour  the  ex- 
pansion of  the  latter  into  steam  possessing  a greater 
degree  of  pressure  than  any  ordinary  boiler  could  stand. 
Another  experiment  is  soon  to  be  made  with  a boiler 
tested  under  similar  conditions,  but  which  it  is  believed 
wlQ  not  burst.  In  it  the  means  of  safety  are  found  in 
constructing  a partition  to  intervene  between  the  flues 
and  the  top  of  the  boiler,  thus  creating  a steam  com- 
partment over  the  water  compartment,  to  be  supplied 
with  steam  evoked  from  the  water  through  valves  in 
the  partition,  and  which  valves  are  smaller  in  the 
aggregate  than  the  part  through  which  the  cylinder  is 
fed  from  the  steam  compartment. 

The  Glasgow  readers  of  this  Journal  will  probably 
recollect  of  an  explosion  that  took  place  on  board  of  a 
new  and  v'ery  quick  passage  steamer— the  Telegraphy 
I think,  although  I have  no  means  at  present  of 
verifying  this— over  thirty  years  ago.  She  stayed 
at  a pier  down  the  Clyde  for  a short  period  to  land 
passengers,  and  no  sooner  was  steam  admitted  to  the 
cylinders  to  start  her,  than  the  boiler  exploded  with 
great  violence.  Numerous  theories  were  hazarded  by 
scientific  men  at  the  time  to  account  for  the  explosion, 
that  which  was  considered  most  tenable  being  the 
decomposition  of  the  water  or  steam  into  its  elementary 
gases  by  contact  with  the  red-hot  plates  of  the  boOer) 
which  also  served  to  ignite  the  gases  (oxy-hydi’ogen, 
thus  formed.  The  new  theory  of  Mr.  Lawson  as  to 
explosions  appears  to  me  to  meet  this  case,  and  explain 
it  in  a more  satisfactory  manner. 
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Deteemination  of  the  Heating  Powee  of  the 
Sun,  and  of  the  Colour  of  its  Light, 

A party  of  scientific  men  have  just  started  upon 
an  expe^tion  of  a novel  nature.  The  enterprise 
has  for  one  of  its  objects  the  ascertaining  whether  the 
real  colour  of  the  sun  be  not  blue,  although  its  main 
object  is  to  determine  by  actual  experiment  the  amount 
of  heat  given  by  the  sim  to  the  earth.  One  of  the 
most  elevated  summits  on  this  Continent  in  an  ex- 
tremely arid  region  being  essential,  the  expedition 
will  proceed  to  the  neighbourhood  of  Southern  Cali- 
fornia or  Arizona.  It  is  well  known  that  the  chief  of 
the  expedition,  Prof.  S.  P.  Langley,  Director  of  the 
AUeghenny  Observatory,  who  has  acquired  a reputation 
in  connection  with  solar  physics,  firmly  holds  that  the 
sun  is  neither  white,  yellow,  nor  red,  but  of  a “ deep, 
dark,  beautiful  blue,”  the  colour  being  modified  to  its 
usual  appearance  by  its  passage  through  the  atmosphere. 
The  value  of  the  inquiry  is  found  in  the  fact,  that  if  our 
atmosphere  has  played  the  part  of  an  obstructor  and 
modifier  of  the  real  colour  of  solar  rays,  an  enormous 
proportion  of  the  sun’s  heat  has  not  been  taken  into 
account  in  those  questions  of  scientific  meteorology 
which  have  a special  bearing  on  climate. 

A Tornado  op  Unusual  Violence. 

At  almost  every  hour  during  these  two  days  are 
telegrams  and  letters  pouring  in,  giving  an  account  of 
one  of  the  most  fearful  tornadoes  which  has  ever  visited 
the  United  States,  and  by  which  an  entire  city  has  been 
nearly  swept  out  of  existence.  The  force  and  fury  of 
the  storms  in  the  “Far  West”  are  well  recognised  as 
matters  of  frequent  occurrence  ; but  nothing,  fortu- 
nately, for  many  years,  has  occurred  at  all  to  be 
compared  with  that  which,  three  days  ago,  and  in 
the  course  of  a few  minutes,  almost  obliterated  the 
thriving  little  city  of  New  Ulm,  Minnesota.  Many 
have  been  killed,  a much  greater  number  injiued,  a 
still  greater  number  quite  ruined,  so  far  as  concerns 
worldly  goods.  Pending  the  arrival  of  the  reports  from 
the  scientific  men  and  newspaper  correspondents,  who 
have  started  off  to  visit  the  scene  of  this  tornado,  the 
few  following  facts  may  be  accepted  as  correct: — At 
twelve  minutes  to  five  o’clock  in  the  afternoon  of  the 
15th  inst.,  a dark  cloud,  which  had  been  seen  approach- 
ing rapidly  from  the  north-west,  engulfed  the  city, 
which,  at  the  same  instant,  was  struck  by  a cyclone 
that  in  two  minutes  had  levelled  churches  and  many 
houses.  Total  darkness  supervened,  the  noise  of  the 
tempest  being  appalling,  especially  added  to  the  shrieks 
of  women  and  the  shouts  of  men,  as  houses  were  being 
thrown  down,  and  their  roofs  sent  flying  through  the 
air.  After  a minute  or  two  a lull  ensued,  and  people 
began  to  breathe  more  freely,  when  all  of  a sudden 
the  fated  city  was  struck  with  greater  violence  than 
before  by  the  storm  from  a nearly  opposite  direction,  and 
this  completed  the  work  of  devastation.  At  two  minutes 
to  five  the  fury  of  the  storm  had  subsided,  but  during 
the  ten  minutes  that  it  lasted  it  was  shown  how  active 
could  be  the  forces  of  nature.  One  man  describes  how, 
when  speaking  to  his  wife,  he  found  himself  suddenly 
being  carried  through  the  air  a distance  of  some  hundred 
feet.  The  head  of  a well-known  young  lady,  who  is 
believed  to  have  been  struck  by  a piece  of  timlser,  was 
afterwards  found  on  a prairie  some  distance  away,  and 
far  from  her  body.  The  head  of  another  lady  was  found 
at  a distance  of  a tenth  of  a mile  from  her  body.  One 
child  was  carried  over  half  a mile,  and  still  lives. 
Many  horses  were  killed,  some  having  been  lifted  bodily 
through  the  air.  Some  framed  houses  have  been  carried 
away  to  such  a distance,  that  no  traces  of  them  have 
yet  been  found.  During  the  storm  the  lightnings  were 
playing  incessantly,  and  but  for  them  the  city  would 
have  been  as  dark  as  at  midnight,  for  the  fires,  which 
continually  were  being  kindled,  could  not  spring  into 
activity,  on  account  of  the  torrents  of  rain.  Some  little 
time  will  have  a elapse  yet,  ere  the  data  are  obtained 


on  which  to  write,  in  a scientific  manner,  concerning 
this  dreadful  visitation.  New  Ulm  is  owned,  and  mainly 
occupied  by  Germans.  The  most  terrible  event  in  its 
history  was  its  destruction  during  the  Indian  massacre, 
on  the  19th  of  August,  1862.  Since  that  time  it  has 
grown  and  prospered,  the  Indians  having  been  effec- 
tually defeated.  The  scientific  aspect  of  the  storm  will 
be  interesting,  as  it  is  so  seldom  that  one  of  so  great 
violence  occurs  in  the  northern  hemisphere. 

J.  T.  T. 

New  York,  July  18th,  1881. 


GENERAL  NOTES. 


The  Telephone  in  London. — The  United  Telephone 
Company  state  that  they  have  now  in  London  upwards  of 
1 ,000  subscribers,  and  that  the  “ calls  ” average  6,000  a day. 
It  is  also  announced  that  the  company  have  arranged  with 
the  Post-office  to  connect  three  of  their  exchanges  with  the 
Postal  Telegraph  Department  at  St.  Martin’s-le- Grand,  so 
that  messages  can  be  handed  to  non -subscribers  having  their 
place  of  business  -within  a short  radius  of  the  Post-office,  at 
a charge  of  3d.  per  twenty  words,  or  they  wdll  be  forwarded 
anywhere  in  the  United  Kingdom  at  the  usual  rates  for 
telegrams.  The  list  of  subscribers  to  the  “ Exchange  ” in- 
cludes the  Society  of  Arts. 

Ceylon  Pearls. — The  Ceylon  pearl  fishery  shows  no 
sign  of  languishing,  and  a correspondent  of  the  Ceylon 
Observer  reports  that  a new  bank  has  been  fished,  the  oysters 
from  which  are  of  a larger  size  than  those  hitherto  obtained 
at  this  fishery.  The  prices  have  run  up  from  £3  to  £4  14s., 
and  if  it  is  found  practicable  to  extend  the  fishery  for  a time 
there  is  a great  probability  of  the  total  amount  received  by 
the  Government  reaching  £75,000,thus  exceeding  the  fisheries 
of  1859  (£48,000)  and  1863  (£51,017),  though  below  the 
largest  fishery  on  record,  viz.,  that  of  1814,  which  gave  a 
return  of  £105,000.  In  spite  of  the  high  prices  given  the 
finds  are  reported  to  have  been  disappointing,  the  largest 
pearl  being  worth  not  more  than  £9.  Up  to  date  the  Govern- 
ment share  has  netted  £48,792. — Journal  of  Applied  Science. 

Patent-office  Fees. — From  a return  just  issued 
showing  a classification  of  the  whole  receipts  from  the 
Patent-office  for  the  year  1 880-81 , including  stamps,  under 
five  heads,  viz. : — Initial  stages  ; third  year  fees ; seventh 
year  fees ; other  fees,  certificates,  sales,  &c. ; designs  and 
trade  marks,  the  following  information  is  taken : — The 
amounts  made  on  petitions  for  letters  patent  was  £28,060 ; 
on  applications  with  complete  specifications,  £1,105  ; notices 
to  proceed,  £20,230;  warrants,  £18,300;  letters  patent, 
£18,275;  final  specifications,  £16,625;  notices  of  objection 
to  grant,  £82 ; notices  of  objection  to  sealing,  £20 ; on 
oppositions,  £1 22 ; giving  a total  of  £102,819.  Third  year 
fees  came  to  £50,300  ; seventh  year  fees  to  £26,100  ; other 
fees,  certificates,  sales,  &c.,  to  £3,544;  and  designs  and 
trade  marks,  £4,982  and  £3,784  respectively,  or  in  all 
£8,766.  The  total  receipts  have,  therefore,  been  £191,529. 

Electrical  Meter. — The  want  of  a meter  which  will 
measure  the  amount  of  electricity  supplied  to  a private  con- 
sumer is  often  urged  as  one  of  the  difficulties  to  be  overcome 
before  a system  of  electric  lighting  can  be  widely  introduced. 
It  is  now  stated  that  Mr.  Edison  has  devised  a new  meter  for 
voltaic  currents  even  more  ingenious  than  the  “Weber- 
meter  ’ ’ which  he  proposed  a year  ago  to  fix  in  houses  supplied 
with  electric  lamps.  In  the  new  instrument  two  copper  plates 
are  suspended  in  an  electrolytic  cell  containing  sixlphate  of 
copper  in  solution,  and  placed  in  a branch  circuit  through 
which  a known  fraction  of  the  main  current  is  shunted.  The 
copper  plates  are  hung  upon  a lever  arm  so  adjusted  that 
when  by  electrolysis  one  has  grown  a certain  amount  heavier 
(by  deposition  of  copper)  and  the  other  grown  an  equal 
amoimt  lighter,  the  lever  tips  up  and  reverses  the  current 
through  the  cell,  and  at  the  same  time  moves  a registering 
dial-apparatus  through  one  tooth.  The  action  goes  on  again 
until  the  tilting  lever  is  again  overbalanced,  and  tipped  back, 
when  the  current  is  again  reversed,  and  another  registration 
effected.  Each  “ tip  ” clearly  corresponds  to  the  passing  of 
an  exact  quantity  of  electricity  through  the  cell,  and  the 
registered  indications  are,  therefore,  proportional  to  the  total 
consumption.  “ But,”  says  Nature^  “ will  it  work  ?” 
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NOTICES. 


AUT  FURNITURE  EXHIBITION. 

The  Exhibitiou  of  Works  of  Art  Applied  to 
Farniture,  in  counectioii  with  the  Exhibition  of 
Pdne  Arts  at  the  Eoyal  Albert  Hall,  is  now  open 
daily.  A non-transferable  season  ticket  will  be 
i sent  to  any  member  of  the  Society  on  application 
I to  the  Secretary. 

I ~ ~ 

PROCEEDINGS  OF  THE  SOCIETY. 


PATENT  LAW. 

The  following  memorandum  shows  the  principal 
alteration  in  the  law  which  would  be  made  by  the 
Society  of  Arts’  Bill  for  the  Amendment  of  the 
Patent  Law  : — 

Commissioners  of  Patents.— The  Patent-office 
would  be  removed  from  under  the  charge  of  the 
present  Commissioners,  who  are  the  Lord  Chan- 
cellor, the  Master  of  the  Rolls,  and  the  Law 
Officers.  Three  Commissioners  would  be  appointed 
on  account  of  their  special  knowledge. 

Application  for  Letters  Patent. — Method 
OF  Granting  Same.— The  method  of  application 
for  a Patent  w’ould  be  somewhat  as  follows : — The 
applicant  would  file  a Provisional  Specification, 
which  would  be  referred  to  Examiners  appointed 
for  the  purpose.  They  would  see  that  the  invention 
'V as  proper  subject-matter  for  a Patent;  that  the 
Specification  fairly  described  the  invention,  and 
fhat  it  was  generally  intelligible  and  properly 
Ira^.  They  would  not  inquire  into  novelty  or 
utility.  They  would  report,  and  their  report  would 
De  sho^  to  the  applicant  before  being  seen  by  the 
Commissioners.  The  applicant  would  then  have 
I m opportunity  of  conferring  with  the  Examiners 
I is  to  any  required  alterations.  Provisional  Pro- 
I ‘action  would  be  granted  immediately  on  receipt 
Af  the  application,  and  would  last  for  nine  months. 

I Before  the  end  of  that  time  the  applicant  would  be 
i 'equired  to  file  a Complete  Specification,  fully  de- 
' scribing  his  invention.  This  would  be  referred  to 
] he  Examiners,  and  treated  in  the  same  manner  as 
he  Provisional  Specification.  The  applicant  would 
)e  enabled  to  amend  his  Specification  in  accordance 
vith  the  recommendation  of  the  Examiners,  and 
m his  doing  so,  a Patent  would  be  granted.  If 
he  Examiners  reported  that  the  application  was 


in  respect  of  matters  which  could  not  properly  be 
made  the  subject  of  a Patent,  and  if  the  applicant 
still  persisted,  a Patent  would  still  be  granted,  but 
the  objections  of  the  Examiners  would  be  endorsed 
upon  the  Specification. 

Duration  of  Patent. — The  duration  of  Letters 
Patent  would  be  increased  to  17  years — the  dura- 
tion being  as  now  contingent  upon  the  payment  of 
fees  at  or  before  the  expiration  of  each  period. 

Fees. — The  fees  would  be  half  the  present 
amounts,  namely: — 

Fee  for  Provisional  Protection  . . . £2  10 

Fee  for  Grant 10  0 

Fee  at  expiration  of  fourth  year  . . 30  0 

Fee  at  expiration  of  eighth  year  . . 60  0 

Existing  System. — Under  the  present  law 

there  is  practically  no  examination  whatever. 
Applications  for  Patents  are  referred  to  one 
of  the  two  Law  Officers,  who  reports  whether 
a warrant  may  be  issued  for  the  granting  of 
Letters  Patent.  The  only  point  upon  which 
the  Law  Officer  decides  is  whether  the  invention  is 
proper  subject-matter  for  a Patent,  i.e.,  whether  it 
comes  within  the  definition  of  the  Statute  of 
Monopolies  (21  Jac.  I.,  cap.  3)  of  being  “ a new 
manufacture  within  this  Realm.”  The  Complete 
Specification,  upon  which  the  Patent  is  really 
granted,  is  never  examined  at  all  by  anybody. 

Subject-matter. — The  following  is  the  defi- 
nition of  “ subject-matter”  adopted  in  the  Bill : — 

(a.)  Any  manufacture  or  any  product  not  being 
a natural  product ; 

(6.)  Any  machine  or  any  means  of  producing 
any  manufacture  product  or  result ; 

(c.)  Any  process  or  method  of  producing  any 
manufacture  product  or  result ; 

(cZ.)  Any  part  of  a machine  means  process  or 
method  of  producing^any  manufacture  product  or 
result. 

At  present  the  ancient  definition  of  the  Statute  of 
Monopolies  is  in  force,  but,  as  a matter  of  fact,  the 
question  of  subject-matter  depends  wholly  on  the 
decisions  of  the  Courts. 

Opposition. — Under  the  proposed  Bill,  opposi- 
tion to  the  granting  of  Letters  Patent  would  be 
limited  to  persons  who  could  state  that  the  appli- 
cant had  obtained  the  invention  from  them  by 
means  of  fraud.  Under  the  present  law  any 
person  can  oppose,  the  general  ground  of  opposi- 
tion being  that  the  person  opposing  already  has  a 
Patent  for  the  same  or  nearly  the  same  invention. 

Amendment. — The  Bill  provides  that  the  in- 
ventor should  be  entitled  to  amend  his  Specification 
after  it  had  been  first  filed.  Under  the  present 
system  this  power  is  very  restricted. 

Prolongation. — It  is  proposed  to  continue  the 
system  of  prolonging  Patents  in  special  cases, 
the  Bill  being  framed  in  such  a manner  as 
to  give  greater  facility  for  this  than  now  exists. 
Under  the  present  system,  prolongations  are 
granted  by  the  Privy  Council,  and  are  considered 
a matter  of  special  favour,  whereas  the  effect  of 
the  new  Bill  would,  it  is  hoped,  be  to  give  them 
as  a right  to  any  inventor  who  could  show  just 
cause  for  having  his  privilege  prolonged,  on  the 
ground  of  his  not  having  had  sufficient  reward,  or 
the  time  having  been  insufficient  to  enable  him  to 
bring  his  invention  into  action,  or  similar  grounds. 
The  period  for  'vyhich  a patent  could  be  prolonged 
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would  be  diminisbed  by  tbe  three  years  which  the 
Bill  would  add  to  its  original  term. 

Obligatoey  Licenses. — The  Bill  would  compel 
a Patentee  to  grant  licenses  in  cases  where  it 
could  be  clearly  shown  that  the  invention  was  not 
being  worked  in  such  a way  as  to  supply  the 
reasonable  wants  of  the  public;  but  the  clause 
has  been  so  worded  as  to  prevent  any  improper 
interference  with  the  rights  of  the  Patentee  over 
what  is  considered  to  be  his  own  private  property. 

Trial  of  Patent  Cases. — The  Bill  would 
provide  for  the  trial  of  Patent  cases  in  an  entirely 
new  manner.  They  would  be  tried,  in  the  first 
instance,  before  one  of  the  Commissioners,  and  an 
appeal  would  lie  to  the  whole  body.  The  Com- 
missioners would  have  power  to  call  in  Assessors, 
and  would  have  such  other  powers  as  would  enable 
them  to  try  the  cases  fully.  It  is  hoped  that  this 
would  greatly  simplify  the  Patent  litigation,  and 
would  prevent  the  enormous  expense  which  is  now 
incurred  by  having  to  bring  complicated  questions 
of  law  and  fact  before  a jury,  who  are  pro- 
bably ignorant  of  the  scientific  or  mechanical  con- 
siderations involved.  It  may  be  noted  that  one 
great  source  of  expense  is  the  preparation  of 
models,  which  are  only  necessary  to  illustrate 
mechanical  questions  to  persons  unaccustomed  to 
deal  with  such  questions.  For  experts  in  such 
matters,  drawings  would  be  sufficient ; indeed,  an 
engineer  would  generally  much  prefer  proper 
drawings  to  any  model  of  a machine. 

Anticipation. — It  is  proposed  that  a mere  publi- 
cation more  than  thirty  years  old,  unaccompanied 
by  use  within  the  thirty  years,  should  not  be 
considered  sufficient  to  invalidate  a Patent.  The 
object  of  this  is  to  remove  the  hardship  which  now 
not  infrequently  occurs  of  a Patent  being  in- 
validated, or  a Patentee  being  put  to  great  expense 
in  order  to  prove  his  claim,  by  the  discovery  of 
some  ancient  and  probably  incomplete  description, 
a description  which  in  many  cases  could  not  have 
been  put  into  operation  at  the  time  it  was  made, 
for  want  of  necessary  appliances  to  carry  it  into 
effect. 

Patents  to  Foreigners. — It  is  proposed  that 
Patents  should  be  granted  to  foreigners  or  persons 
resident  abroad,  on  precisely  the  same  terms  as 
those  on  which  they  are  granted  to  British 
subjects  resident  in  the  United  Kingdom.  At 
present  Patents  are  granted  to  British  subjects 
in  respect  of  communications  from  abroad ; that  is 
to  say,  the  theory  is,  a person  travelling  abroad 
sees  a useful  invention,  brings  it  home,  and 
patents  it  in  England,  such  person  not  being,  in 
any  sense,  the  inventor.  In  practice.  Patents  for 
communications  from  abroad  are  nearly  always 
taken  out  by  Patent  agents,  whose  clients  are 
resident  out  of  the  country,  and  the  Patent,  as 
soon  as  it  is  taken  out,  is  assigned  to  the  real 
foreign  inventor.  Cases  of  injustice  have  occurred 
through  the  action  of  this  system,  in  which  a 
Patent  has  been  granted  to  a person  who  had  no 
moral  right  to  it,  but  who  anticipated  the  original 
inventor  in  obtaining  the  English  Patent. 

Effect  of  Foe,eign  Patents  on  English 
Patents. — At  present  an  English  Patent  lapses  at 
the  expiration  of  any  foreign  Patent  taken  out  by 
the  same  inventor  for  the  same  invention.  It  is; 
proposed  in  the  Bill  that  English  Patents  sho\il4 
not  in  any  way  be  affected  by  foreign  Patents. 


CANTOE  LECTURES. 

THE  SCIENTIFIC  PRINCIPLES  INVOLVED 
IN  ELECTRIC  LICHTINC. 

By  Professor  W.  Grylls  Adams,  E.R.S. 

Lecture  I. — Delivered  Monday,  March  7, 1881. 
The  Production  and  Regulation  of  Electric  Currents, 
— The  Laws  of  the  Mutual  Induction  of  Currents 
and  Magnets. 

It  has  been  well  said,  that  rarely  does  a great 
discovery,  as  soon  as  it  is  made,  at  once  begin  to 
furnish  the  results  which  follow  as  a natural  con- 
sequence from  it.  Nearly  all  important  discoveries 
pass  through  a stage  of  neglect  or  obscurity. 
Either  the  public  attention  is  already  pre-occupied, 
or  the  discoveries  come  at  a time  when  the  public 
are  not  prepared  for  them,  and  they  are  dis- 
regarded, and  may  even  disappear  with  their 
authors  for  a time,  to  come  forward  again  with 
fresh  force  in  after  years,  when  the  world  is  more 
in  tune  to  receive  them.  Sometimes  they  pass 
through  a stage  of  quiet  development  in  the 
laboratory  ; laws  are  established,  apparatus  is  de- 
vised to  prove  them,  attention  is  drawn  to  them, 
public  spirit  is  awakened,  and  from  the  higher 
level  of  the  great  discoverer  flow  new  facts  and 
new  inventions,  with  astonishing  rapidity,  in  many 
channels  ; the  potential  energy  of  the  discoverer  is 
transformed  into  energy  of  action  in  many  direc- 
tions, with  more  or  less  efficiency,  according  to  the 
retarding  state  of  the  medium  through  which  that 
action  takes  place. 

The  progress  of  electrical  science  in  its  several 
branches  will  afford  abundant  instances  of  these 
several  stages.  If,  for  instance,  we  regard  the 
progress  of  telegraphy,  we  find  that  Sir  Francis 
Ronalds,  in  1816,  showed  that  electricity  could  be 
practically  used  for  conveying  messages  over  long 
distances ; yet  so  little  notice  is  taken  of  his  dis- 
coveries by  the  public  and  by  the  Government, 
who  were  no  longer  in  need  (so  they  said)  of  tele- 
graphs after  the  battle  of  Waterloo,  that  he  is 
almost  driven  to  despair,  and  speaks  of  “taking 
leave  of  a science  which  once  afforded  him  a 
favourite  source  of  amusement,”  and  of  “ bidding  a 
cordial  adieu  to  electricity.” 

It  is  remarkable  that  he  should  have  said  sixty 
years  ago,  “Let  us  have  electrical  conversation 
offices  communicating  with  each  other  all  over  the 
kingdom,”  and  yet  the  electric  telegraph  was  not 
established  until  20  years  after  (1837),  and  we  are 
only  now  arriving  at  the  system  of  telephonic 
exchanges. 

In  a private  letter,  written  on  his  72nd  birthday, 
in  1860,  he  says,  “ If  the  electric  telegraph  of 
1816  had  been  fairly  examined,  an  effective  instru- 
ment might  have  been  in  the  hands  of  the  Govern- 
ment, and  after  Dr.  Oersted’s  experiments  (in  1820), 
an  improved  telegraph  might  have  been  in  their 
hands.” 

We  shall  also  see  other  instances  in  connection 
with  the  special  subject  of  my  lectures,  in  which 
discoveries  are  neglected  and  passed  by,  because 
I as  we  say,  the  discoverers  were  men  who  were  in 
advance  of  their  time,  and  in  some  cases  the  same 
discoveries  are  again  made,  and  become  known 
under  another  name.  In  1815,  Sir  Francis  Ronalds 
constructed  an  electric  engine,  which  was  set  ir 
motion  by  means  of  Singer’g  electric  columns,  and 
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as  late  as  1851  this  engine  was  still  in  working 
order,  when  it  was,  I believe,  at  the  Kew  observa- 
tory. 

In  1813.  t.e.,  when  Eonalds  was  experimenting 
on  the  electric  telegraph  at  Hammersmith,  by 
means  of  his  registering  pith-ball  electrometers, 
Sir  Humphry  Davy  produced  the  electric  light  be- 
tween two  carbons,  which  were  joined  to  the  two 
poles  of  a powerful  battery. 

The  following  is  a description  of  Sir  Humphry 
Davy’s  experiments  with  the  electric  light 

“Mr.  Pepys  having  had  the  goodness  to  charge  the 
great  battery  of  the  London  Institution,  consisting  of 
2,000  double  plates  of  zinc  and  copper,  with  a mixture 
of  1,168  parts  of  water,  108  parts  of  nitrous  acid,  and 
25  parts  of  sulphuric  acid,  so  as  to  make  an  arc  or 
column  of  electric  light,  varying  in  length  from  one  to 
four  inches,  according  to  the  state  of  rarefaction  of  the 
atmosphere  in  which  it  was  produced,  and  a powerful 
magnet  being  presented  to  this  arc  or  column,  having 
its  pole  at  a very  acute  angle  to  it,  the  arc  or  column 
was  attracted  or  repelled  with  a rotatory  motion,  or 
made  to  revolve,  by  placing  the  pole  in  different 
positions,  being  repelled  when  the  negative  pole  was  on 
the  right  hand  by  the  north  pole  of  the  magnet,  and 
attracted  by  the  south  pole.” 

ith  a few  cells  of  some  of  the  more  powerful 
batteries,  such  as  Grove’s,  or  Bunsen’s,  or  the 
bichromate  of  potash  battery  we  may  readily  re- 
produce the  celebrated  experiment  of  Sir  Humphry 
Davy. 

When  Davy  discovered  the  electric  light  in 
1813,  little  was  known  of  voltaic  electricity, 
except  that  the  current  decomposed  salts,  and  was 
always  accompanied  by  chemical  action  in  the 
battery'.  Davy  had  obtained  the  metals  potassium, 
sodium,  barium,  strontium,  calcium,  and  mag- 
nesium by  the  electric  current.  The  relation  be- 
tween electricity  and  magnetism  was  still  un- 
known. 

In  the  year  1820,  Oersted  first  observed  the  action 
of  a current  of  electricity  on  the  magnetic  needles, 
and  thus  gave  a very  ready  method  of  comparing 
the  effects  of  different  currents,  by  balancing  these 
effects  on  the  needles  against  the  effect  of  the 
earth’s  horizontal  magnetic  force.  In  the  same 
year  Ampere  discovered  the  law  of  the  action  of 
the  current  on  the  magnetic  needles,  and  pro- 
pounded his  celebrated  theory  of  magnets  and  of 
terrestrial  magnetism.  According  to  this  theory, 
every  particle  of  a piece  of  steel  which  forms  the 
magnet  has  currents  of  electricity  circulating  round 
it  in  the  same  direction,  and  the  magnetism  of  the 
magnet  is  only  the  resultant  action  of  all  these 
currents  taken  through  the  whole  of  the  piece  of 
steel.  Thus  magnetism  is  the  resultant  action  of 
electric  currents. 

_ Ampere’s  experiments  (which  were  repeated 
m the  lecture)  showed  the  mutual  attrac- 
tion and  repulsion  of  parallel  currents,  and  of 
currents  and  magnets  ; also  that  a current  in  a 
solenoid  or  in  a flat  coil,  acts  as  a magnet ; and 
that  a hoUow  coil  carrying  a current  attracts  a 
core  of  soft  iron  and  holds  it  up. 

These  elementary  experiments  are  now  very 
simple,  and  they  may  be  very  well  known ; but,  as 
we  shall  see  in  the  lectures  which  are  to  follo>w, 
some  of  these  early  and  siipjae  devices  are  found  to 
be  among  the  most  effioi^nt  for  controlling  and 
regulating  the  current  ^nd  steadying  the  light  in 


some  of  the  best  electric  lamps.  Whilst  Ampere 
was  developing  Oersted’s  experiment  in  one 
direction,  Schweigger  in  the  same  year  (1820) 
employed  it  for  the  comparison  of  currents,  and 
invented  the  galvanometer.  Then  followed  im- 
proved galvanometers  by  Becquerel  and  others  ; 
and  in  1827,  ^Ohm  gave  his  simple  theory  of  the 
action  of  batteries  which  was  deduced  from  Volta’s 
principle,  and  this  has  formed  the  groundwork  of 
all  later  investigations  of  the  subject. 

If  we  consider  these  simple  experiments  of 
Oersted  and  Ampere  in  their  relation  to  the  now 
well-established  principles  of  conservation  of 
energy,  we  may  arrive  at  some  important  con- 
clusions which  again  are  fully  borne  out  by  experi- 
ment. Thus,  when  a current  of  electricity  passes 
along  a wire  in  Oersted’s  experiment,  part  of  its 
energy  is  spent  in  overcoming  the  resistance  of  the 
wire,  and  another  part  is  spent  in  causing  the 
motion  of  the  magnetic  needle,  i.e.,  in  doing  work 
upon  it  in  opposition  to  the  pull  of  the  magnetic 
force  of  the  earth  upon  it.  This  part  of  the  energy, 
which  is  spent  in  twisting  the  magnetic  needle 
about  the  axis,  leaves  less  energy  to  be  spent  in  pro- 
ducing the  current,  and  so  there  is  less  current  pass- 
ing in  the  wire  when  the  magnet  is  in  the  act 
of  being  deflected  than  there  is  in  the  same  wire 
when  there  is  no  magnet.  When  the  magnet  is 
held  at  rest,  or  when  it  has  settled  into  its  position 
of  rest,  there  is  no  longer  any  energy  spent  in 
keeping  it  there,  and  the  full  current  again  passes 
in  the  wire.  Thus  a current  which  deflects  a 
magnet,  is  itself  diminished  by  that  motion  of  the 
magnet.  Take  again  any  of  the  simple  experi- 
ments of  Ampere  on  the  mutual  action  of  currents 
of  electricity  upon  one  another,  and  the  motion  of 
conductors  carrying  those  currents.  There  is  a 
conversion  of  energy  of  the  current  into  motion 
of  the  conductor  carrying  the  current  in  parallel 
wires  attracting  one  another,  and  hence  there  is 
less  current  in  the  wire  while  the  motion  is 
actually  taking  place.  Thus  the  approach  of  two 
wires  carrying  currents  of  electricity  diminishes 
the  currents  flowing  in  the  wires. 

Now  if  the  approach  of  these  wires  diminishes, 
the  currents  in  them,  then  the  separation  of  the 
wires  may  be  expected  to  increase  the  currents 
flowing  in  them,  for  in  the  separation  work  is  done 
in  the  opposite  direction.  Hence,  in  the  alternate 
approach  and  separation  of  the  wires  ^ as  they 
O icillate,  the  currents  are  diminished  and  increased 
alternately.  If  there  be  no  current  at  all  in  one 
of  the  wires,  then  the  separation  of  the  two  wires 
will  give  a current  in  the  one  which  had  no  current 
in  it,  and  the  approach  of  the  wires  will  give  a 
current  in  the  opposite  direction.  Thus  we  are 
led,  by  the  well-known  principles  of  energy,  tore- 
suits  which  are  well-known  to  be  true  by  experi- 
ment, that  the  separation  of  the  parallel  wires, 
one  of  which  is  carrying  a current  of  electricity, 
produces  in  the  other  wire  a current  of  electricity 
in  the  same  direction  or  a direct  current,  and  their 
approach  produces  a current  of  electricity  in  the 
opposite  direction,  or  an  inverse  current. 

Let  us  pursue  this  relation  of  the  principles  of 
energy  to  the  effects  produced  by  electric  currents 
a little  further.  With  two  parallel  currents  in  two 
approaching  wires,  the  amount  of  energy  used  up, 
and  therefore  producing  no  effect  in  the  shape  of 
current,  depend^  on  the  amount  required  or  ex- 
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pended  in  bringing  the  wires  together.  This  de- 
pends on  the  rate  at  which  they  approach  one 
another.  The  more  rapidly  they  approach,  the 
more  energy  is  consumed,  and  the  more  the 
currents  in  the  wires  are  diminished. 

In  the  same  way,  if  the  wires  are  separating 
from  one  another,  the  currents  are  increased  by  an 
amount  which  depends  upon  the  rate  of  their 
separation.  Hence,  not  only  their  relative  motion, 
but  the  rate  at  w^hich  they  approach  and  recede 
from  one  another,  will  determine  the  changes  pro- 
duced in  the  electric  currents  in  them. 

As  in  the  case  of  bodies  falling  under  the 
action  of  the  force  of  gravity,  the  amount  of 
energy  expended  is  measured  by  the  square  of 
the  velocity  of  falling,  so,  in  the  case  of  currents 
of  electricity  in  wires  approaching  one  another, 
the  energy  expended  is  measured  by  the  square  of 
the  velocity  of  approach  ; so  that  the  alteration  in 
the  current  takes  place  more  and  more  rapidly  as 
the  rate  of  approach  is  increased.  If,  again,  we 
apply  this  to  the  case  where  one  of  the  wires  has 
a current  in  it,  and  a second  parallel  wire  has  no 
current  in  it  as  long  as  it  remains  at  rest,  then  the 
amount  or  strength  of  the  direct  current  in  the 
second  wire  will  increase  at  a more  and  more  rapid 
rate  as  the  velocity  of  separation  of  the  wires  is 
increased,  and  the  strength  of  the  inverse  current 
in  the  second  wire  will  increase  at  a more  and 
more  rapid  rate  as  the  velocity  of  approach  of  the 
wires  is  increased. 

Here,  then,  we  have  the  laws  of  the  production  of 
induced  currents  deduced  according  to  the  prin- 
ciples of  energy  from  the  relative  motion  of 
parallel  currents,  discovered  by  Ampere.  These 
laws  are  of  such  importance  in  connection  with 
the  subject  of  these  lectures,  that  I shall  illustrate 
them  a little  farther  by  a few  simple  experiments, 
showing  the  effect  of  rate  of  approach  or  separa- 
tion on  the  induction  current. 

Instead  of  actually  removing  the  coils,  if  the 
current  in  the  primary  circuit  be  diminished,  the 
effect  is  the  same  as  if  a wire  carrying  a part  of 
it  had  been  taken  away,  and  so  there  is  a direct 
current  induced  in  the  secondary  wire,  whereas,  if 
the  current  in  the  primary  wire  be  increased,  the 
effect  is  the  same  as  if  a wire  carrying  the 
additional  current  had  approached,  and  so  an  in- 
verse current  is  induced  in  the  secondary  wire. 

We  shall  get  the  greatest  rate  of  separation  by 
suddenly  stopping  the  current  in  or  breaking  the 
X)rimary  current,  and  the  greatest  rate  of  approach 
by  suddenly  joining  or  making  the  current  flow  in 
the  primary  circuit.  Hence,  breaking  the  primary 
circuit  produces  a very  intense  rush  of  electricity, 
giving  a direct  current  of  great  intensity  in  the 
secondary  wire ; and  making  the  primary  circuit 
gives  a powerful  inverse  current  in  the  secondary 
wire. 

Having  shown  the  relation  between  the  produc- 
tion of  currents  of  electricity  by  induction  and  the 
experiments  of  Ampere,  as  we  should  regard  them 
at  the  present  day  in  their  relation  to  the  principles 
of  energy,  let  us  now  consider  for  a few  minutes 
the  way  in  which  they  were  first  produced . 

It  is  now  just  fifty  years  ago  since  Faraday  com- 
municated to  the  Eoyal  Society  his  first  series  of 
papers,  entitled: — (1.)  On  “The  Induction  of 
Electric  Currents;”  (2.)  on  “ The  Evolution  of 
Electricity  from  Magnetism;”  (3.)  on  “A  Hew 


Electrical  Condition  of  Matter ; ” and  (4.)  on 
“ Arago’s  Magnetic  Phenomena.” 

Little  did  he  imagine  the  marvellous  results  that 
were  to  flow  from  his  experiments  when  he  wrote, 
at  the  beginning  of  that  communication,  that  he 
had  been  stimulated  to  investigate  experimentally 
the  inductive  effects  of  electric  currents,  ^vith  the 
view  of  elucidating  Ampere’s  beautiful  theory  of 
magnetism,  and,  in  the  hope  of  obtaining  electricity 
from  ordinary  magnetism.  In  those  papers  he  de- 
scribes most  minutely  the  details  of  his  experiments, 
and  unfolds,  step  by  step,  the  laws  of  an  induction 
current  in  a helix  of  wire,  called  B,  placed  near  to 
another  helix,  called  A,  carrying  a voltaic  current. 
That,  as  long  as  a steady  current  was  maintained 
in  A,  there  was  no  current  induced  in  B ; that,  on 
making  contact  in  A,  or  on  approaching  the  wires, 
there  was  a momentary  inverse  current  in  B,  and, 
on  breaking  contact  in  A,  or  on  separating  the 
wires,  there  was  direct  mduced  current  in  b ; that, 
as  this  current  was  of  the  nature  of  an  electric 
wave,  like  the  shock  of  a Leyden  jar,  it  might 
magnetise  a steel  needle,  although  it  j)roduced 
slight  effect  on  a galvanometer,  and  how  his 
expectation  was  confirmed,  and  that  the  needle 
was  magnetised  opposite  ways  on  making  and 
on  breaking  contact. 

Then,  in  his  evolution  of  electricity  from 
magnetism,  he  gives  an  account  of  the  greatly 
increased  effects  on  introducing  soft  iron  cores  into 
his  hehces  of  wire,  and  shows  that  similar  effects  are 
obtained  by  using  ordinary  magnets  in  place  of 
a helix  carrjdng  a battery  current  round  an 
iron  core,  f.e.,  in  place  of  an  electro-magnet. 
Also,  in  place  of  a cylinder  of  iron  in  a helix 
of  wire,  he  uses  a welded  soft  iron  ring,  6 
inches  in  diameter,  and  7-8ths  of  an  inch  in 
thickness,  with  helices  wound  round  it — in  fact, 
what  would  now  be  called  a Gramme  ring — and 
remarks  that  the  iron  cylinder  arrangement  was 
not  so  powerful  as  the  ring  arrangement.  Placing 
the  core  within  the  helix,  he  magnetises  it  by 
bringing  permanent  magnets  in  contact  with  its 
ends,  and  observes  “a  deflection  which  indicates 
an  induced  current  of  electricity  in  the  opposite 
direction  to  that  fitted  to  form  a magnet,  having 
the  same  polarity  as  that  really  produced  by 
contact  with  the  bar  magnets.”  Such  a current 
would  have  converted  the  cylinder  into  a magnet 
of  the  opposite  kind  to  that  formed  by  contact 
with  the  poles  A and  B,  and  such  a current  moves 
in  the  opposite  direction  to  the  currents  which 
in,  Ampere’s  beautiful  theory,  are  considered  as 
constituting  a magnet  in  the  position  figured.  On 
bringing  the  bar  in  contact  with  the  poles  of  the 
magnet,  a current  is  induced  in  the  wire  in  the 
direction  indicated  in  the  figure. 

He  then  describes  the  experiment  of  introducing 
a magnet  with  a coil  of  wire,  and  shows  that  the 
same  current  is  obtained  whether  the  marked 
end  of  the  magnet  be  introduced  at  one  end  of  the 
coil  or  the  unmarked  end  introduced  at  the  other, 
and  that  a current  is  produced  in  the  opposite 
direction  to  the  former  on  withdrawing  the  magnet 
from  either  end. 

Then  after  describing  the  method  of  producing 
his  induction  spark,  and  also  muscular  contractions 
in  a frog  by  means  of  a loadstone  and  coils,  which 
were  lent  to  him  from  King’s  College,  and  re- 
marking that  the  intensity  of  the  effect  produced 
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depends  upon  the  rate  of  separation  of  the  coil 
from  the  poles  of  the  loadstone,  he  concludes 
j this  section  thus  : — “ An  agent  which  is  conducted 
along  metallic  wires  in  the  manner  described, 
which,  whilst  so  passing,  possesses  the  peculiar 
magnetic  actions  and  force  of  a current  of 
electricity,  which  can  agitate  and  convulse  the 
limbs  of  a frog,  and  which  finally  can  produce  a 
spark,  can  only  be  electricity.” 

I One  other  of  the  discoveries  of  Faraday,  made 
I in  that  memorable  year  1831,  we  shall  find  to  be 
j of  great  importance  in  magneto -electric  machines, 

I viz.,  the  difference  of  time  between  induction  by  a 
battery  current  in  a coil  and  induction  by  a 
: magnet,  which  requires  a considerable  interval  of 
time  to  get  up^  to  its  full  strength.  Faraday 
accoimted  for  this  retardation  by  supposing  that 
there  is  a redistribution  of  the  Amperiaii  currents 
iu  the  iron  itself,  so  that  the  magnet  requires  time 
to  rise  to  its  full  power. 

We  may  well  consider  for  a while  the  work  of 
such  a man,  who,  fifty  years  ago,  iu  his  first  series 
of  papers  to  the  Eoyal  Society,  could  establish  so 
many  laws  of  magnetic  and  current  induction,  and 
who  made  possible  the  rapid  development  which 
is  now  going  on  in  the  science  of  electricity,  and 
especially  in  the  production  of  magneto-  and 
dynamo-  machines. 


MISCELLANEOUS. 


NOTES  ON  AMERICAN  SCIENCE  AND 
MECHANISM. 

The  Composition  of  Comets’  Tails. 

The  science  of  spectroscopy  is  known  to  have  made 
some_  advances  in  the  United  States,  and  a few  of 
its  citizens  are  justly  considered  to  bo  entitled  to 
speak  on  such  subject  witli  authority.  Professor 
Wright,  of  "i  ale  College,  lias,  among  others,  be.stowed 
much  attention  upon  the  comet,  and  has  just  published 
some  of  his  results,  and  the  deductions  he  makes  there- 
from. He  finds  that  the  fight  emitted  by  the  tail  of 
the  comet  is  polarised,  rather  strongly,  in  a plane  pass- 
ing through  the  sim’s  place.  Not  only  has  he  fixed  the 
direction  of  the  polarisation,  he  has  also  measured  its 
amount.  From  his  experiments  he  infers  that  a large 
I^rtion  of  the  fight  of  a comet’s  tail  is  reflected  sim- 
fight,  and  the  amount  being  greater  than  if  the  re- 
flecting material  were  composed  of  solid  masses,  indi- 
cates that  the  matter  of  the  tail  is  in  the  form  of  gas  or 
vapom.  Spectroscopic  examination  proves  that  the 
comet  shines  partly  by  its  own  fight,  and  partly  by  that 
derived  from  the  sun.  The  origin  and  nature  of  the 
gaseous  matter  which  forms  the  tail  may  be  inferred 
from  the  results  of  recent  discoveries  concerning  the 
relation  between  comets  and  meteorites.  Former  in- 
vestigations made  by  Professor  Wright  indicate  that 
meteorites  contain  large  quantities  of  gas,  with  a con- 
siderable proportion  of  water,  and  that  at  a tempera - 
tme  far  below  that  of  red  heat,  gas  is  given  off  at  a rate 
of  from  one  to  over  two  inches  for  every  cubic  inch  of 
the  meteoric  substance,  beside  the  water  vapour.  The 
g^  is  a mixture  of  hydrogen,  carbon  dioxide,  and  car- 
Domc  oride,  the  two  latter  in  the  greater  proportion 
with  a little  marsh  gas  and  nitrogen.  Inclosed  in  a 
j vacuim  tube,  at  low  pressure,  and  made  luminous  by 
I an  electrical  discharge,  the  meteoric  gases  give  a 
spectrum,  which,  under  suitable  conditions,  is  essen- 
tially the  same  as  the  usual  cometary  spectrum  of  bright 


The  American  Railroad-car  versus  the  Compart- 
ment Carriages. 

The  alleged  advantages  of  the  American  railroad-car 
over  the  close  compartment  system  preferred  in  England 
is  being  much  discussed  here,  in  consequence  of  an 
assasination  which  lately  took  place  in  one  of  the  latter. 
It  may  possibly  be  claimed  by  those  favouring  the 
compartment  system,  that  with  such  a construction  of 
carriages  no  such  outrage  could  possibly  have  taken 
place  as  that  which  is,  at  this  moment,  the  leading 
theme  in  American  newspapers.  In  a part  of  the 
country  which,  Dr.  Russell  will  be  telling  you,  abounds 
in  lawlessness,  a railway  train  left  a station,  Winston, 
on  the  Rock  Island  and  Pacific  Railroad,  about  nine 
o’clock  at  night  on  the  15th  inst.,  when  it  was  boarded 
at  every  point  by  a band  of  twelve  well  armed  and 
thoroughly  experienced  desperadoes.  Two  jumped  on 
the  locomotive,  and  drove  off  the  engineer  and  fireman 
at  the  revolver’s  muzzle.  Others  by  similar  means 
prevented  the  interference  of  the  passengers  with  their 
scliemes,  while  the  remainder  devoted  their  attention  to 
the  safe  in  which  valuable  property  was  contained. 
There  was  also  some  bullion  in  the  form  of  bricks  of 
silver.  Several  shots  were  fired  at  non-complying  or 
resisting  officials,  the  conductor  being  killed.  No 
attempt  was  made  to  rob  the  passengers.  Now,  when 
the  character  of  the  attacking  party  is  considered,  it 
wifi  be  seen  that  such  an  outrage  might  have  been  made 
not  only  on  a train  of  compartment  carriages,  but  on  one 
going  over  even  the  North  London  or  Metropolitan  Rail- 
ways. The  band  is  composed  of  old  experienced  hands, 
well-known  in  connection  with  innumerable  deeds  of 
daring,  possessed  of  desperate  conrage  ; they  have  a 
perfect  acquaintance  with  all  the  western  country 
between  Iowa  and  the  Indian  Territory,  Their  opera- 
tions are  conducted  on  a large  scale,  and  are  almost  in- 
variably successful.  Their  leader  is  one  or  the  other  of 
the  two  J ames  brothers,  whose  mother,  now  Mrs.  Dr. 
Samuels,  is  credited  with  the  planning  of  the  outrages 
so  boldly  carried  into  practice  by  the  gang,  who  must 
not  be  compared  with  the  sneaking  banditti  in  Sicily  or 
Greece,  as  will  be  seen  by  the  following  few  examples 
out  of  numerous  others  of  a like  nature.  In  1868,  de- 
sirous to  give  a “ benefit  ” to  a sick  member  who  wished 
to  go  to  the  seaside,  a party  of  about  a dozen,  well 
mounted,  dashed  into  the  town  of  Russell viLle,  Kentucky, 
during  business  hours,  drew  up  in  front  of  the  bank, 
and  ‘ ‘ covered  ’ ’ with  their  revolvers  the  townsmen  who 
v'ere  passing  while  two  went  in  and  robbed  the  bank. 
The  following  year  a similar  feat  was  accomplished  in 
Galanta,  Mobile,  on  which  occasion  they  shot  the 
cashier.  Two  years  afterwards,  in  1871,  this  was  re- 
peated, including  the  shooting  of  the  cashier,  in 
Columbus,  Kentucky ; and  in  1872  a party  of  six  of  the 
gang  did  the  same  in  Corydon,  Iowa.  In  the  same 
year,  and  while  there  were  20,000  people  present  at  the 
Kansas  City  Exhibition,  they  made  a successful  raid  on 
the  cashier’s  office.  They  have  robbed  many  banks 
and  the  express  cars  of  several  trains,  and  on  at  least 
one  occasion  of  the  latter  nature  they  impudently  sent 
a telegraphic  despatch  to  the  St.  Louis  newspapers  re- 
porting the  occurrence  before  they  rode  away.  Several 
members  have  been  shot  down  during  hot  chases  and 
conflicts  with  the  inhabitants,  but  no  one,  even  when 
dying,  has  ever  yet  told  who  his  companions  were.  The 
recruits  are  selected  from  the  guerillas  of  the  Southern 
Confederacy.  Many  stories  are  told  of  their  exploits, 
and  these  stories,  although  wonderful,  are  said  to  fall 
short  of  the  reality.  Among  those  who  have  been  shot 
by  them  are  six  detective  officers,  three  of  whom  be- 
longed to  Pinkerton’s  Detective  Agency,  New  York. 
Why  I have  entered  at  such  length  on  the  personnel  of 
the  gang  is  this— In  the  Society  of  Arts  sooner  or  later 
the  subject  of  the  assimilation  of  English  railway 
carriages  with  those  of  America  will  be  brought  for- 
■ward,  and  it  is  more  than  likely  that  those  unfavourable 
to  the  American  system  will  cite  the  recent  robbery  as 
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one  wliicli  could  not  have  been  enacted  in  close  com- 
partment carriages.  But  from  what  I have  said  of  the 
J ames  gang,  it  will  be  apparent  that  the  nature  of  the 
carriages  would  prove  no  barrier  to  such  raiders,  and  it 

is,  further,  unfair  to  base  any  argument  upon  their  doings, 
for  in  England  such  a band  co^d  not  possibly  exist. 

The  Electric  Light  and  the  Cost  op  Gas  in  America. 

The  gas  companies  and  the  electric  light  companies 
here  are  watching  each  other  very  closely.  No  longer 
alarmed  at  the  outcry  that  the  electric  spark  was  to 
provide  a brighter,  safer,  and  cheaper  light  than  gas,  and 
the  panic  in  gas  stocks  having  subsided,  the  companies 
which  control  carburetted  hy&ogen  observe,  with  much 
satisfaction,  that  the  electric  light  companies  are  fixing 
their  prices  for  service  on  the  basis  of  the  present 
exorbitant  charges  for  gas,  which  I may  state  now 
costs  in  New  York  two  and  a quarter  dollars  (about 
nine  shillings  and  fourpence  halfpenny)  per  thousand 
feet.  At  present  there  is  no  indication  that  the  electric 
light  wiU  be  supplied  at  quite  so  cheap  a rate,  although 
orders  are  pouring  in  faster  than  they  can  be  filled. 
Now,  while  many  are  guided  by  the  novelty  and  beauty 
of  the  new  light,  and  are  willing  to  pay  a little  more 
for  it,  the  great  majority  of  the  public  will  be  guided  by 
considerations  of  cost,  and  will  not  be  readily  tempted 
to  incur  the  expense  of  fittings  for  the  electric  light. 
By  keeping  the  price  of  gas  so  greatly  in  excess  of  what 
the  companies  admit  that  it  can  be  sold,  these  com- 
panies are  allowing  the  electric  light  to  obtain  a footing 
from  which  it  may  not  eventually  be  easy  to  dislodge 

it,  more  especially  if  by  recent  and  forthcoming  inven- 
tions connected  with  the  storage  of  electricity  the 
prices  be  reduced,  an  idea  apparently  ignored  by  the 
gas  companies.  The  more  probable  theory  is  that, 
believing  in  the  ultimate  practicability  of  the  electric 
light,  the  gas  companies  will  adhere  to  their  present 
high  prices  until  the  electric  opposition  makes  itself  too 
strongly  felt,  when,  all  at  once,  the  price  to  consumers 
wiU  be  reduced  to  such  an  extent  as  will  cause  the  rival 
bodies  to  stagger.  That  this  can  be  done  is  apparent 
from  the  fact  that  coal  is  dearer  in  London  than  in  many 
places  in  this  neighbourhood  ; for  example,  in  Philadel- 
phia, where  coal  is  4s.  2d.  cheaper  per  ton  than  in 
London,  but  where  gas  costs  three  times  as  much  as  in 
London.  This  high  price,  in  the  large  American  cities, 
arises  from  there  being  no  competition  in  tl^e  making 
and  supplying  of  gas  as  there  is  in  other  necessaries  or 
luxuries  of  life.  That  a good  dividend  could  be  paid  at 
75  cents,  (3s.)  per  thousand  feet  is  not  denied,  and  the 
great  hope  of  the  public  now  is,  that  by  improvements 
in  electric  lighting,  gas  may  come  to  be  reduced  to  this 
price. 

New  Method  of  Storing  Electricity. 

An  Ohio  electrician,  Mr.  Charles  Brush,  of  Cleveland, 
having  for  several  years  been  engaged  in  devising 
means  for  storing  electricity,  has  now  had  his  labours 
crowned  with  success,  the  means  by  which  he  effects 
this  being  different  from  that  of  M.  Eaure,  which  is 
based  on  the  invention  of  Plante,  several  years  prior. 
Brush  may  or  may  not  have  obtained  results  equal  to 
Eaure  some  years  ago,  as  he  claims  to  have  done  ; what 
is  of  more  importance  to  us  is  the  fact  that  the  details  of 
the  American  invention  are  quite  different  from  those 
of  either  of  these  Erench  inventors,  and  do  not  infringe 
upon  their  rights.  Although  the  full  details  have  not 
yet  been  published,  I am  still  able  to  state  that  the 
storage  reservoirs  are  metal  plates  capable  of  receiving  a 
large  charge  of  electricity,  and  of  retaining  it  for  an 
indefinite  time.  Being  made  of  varying  dimensions, 
and  being  quite  jjortable,  they  may  be  sent  around  day 
by  day,  and  delivered  to  the  consumers  from  a waggon, 
in  much  the  same  way  as  such  necessaries  of  life  as 
milk,  bread,  or  ice  is  now  supplied.  If  only  one  half  of 
what  Mr.  Brush’s  friends  say  of  his  invention  be  true, 
the  application  of  electricity  in  a convenient  and  econo- 


mical manner  to  lighting,  motor,  and,  indeed,  to  every 
thing  to  which  electricity  is  applicable,  is  now  in  a 
fair  way  of  making  a rapid  approach.  Those  who 
know  the  inventor  aver  that  he  is  a man  who  says 
nothing  of  his  work  until  he  is  satisfied  with  it,  and 
this  says  a good  deal  for  the  value  and  merits  of  the 
present  invention.  J.  T,  T. 

New  York,  July  18th,  1881. 


THE  SOY  BEAN,  A NEW  EEEDING  STUEF. 
By  C.  G.  Warnford  Lock. 

The  soy  bean  of  China  and  Japan,  Glycine  soj\ 
(Soja  hispida),  sufficiently  familiar  as  the  source  of  the 
Eastern  sauce  of  that  name,  and  affording  a valuable 
oil  (bean  oil),  which  is  the  subject  of  an  article  in  the 
new  “ Industrial  Encyclopaedia  ” (Spons),  is  attracting 
considerable  attention  among  Continental  agriculturists, 
and  has  recently  been  experimented  on  with  regard  to 
its  value  as  a food  for  milch  cows  and  fat  cattle. 

The  beans  were  first  given  alone,  to  test  the  effect. 
The  cattle  took  them  very  readily,  but  too  large  a 
quantity  of  saliva  was  required  in  their  mastication, 
and  it  was  found  better  to  mix  them  with  the  root 
food. 

Eirst,  as  to  the  results  with  milch  cows.  These  were 
divided  into  two  parties.  During  the  first  stage  of  the 
experiment,  when  the  cows  received  no  forcing  food, 
they  gained  1-15  lbs.  in  weight,  and  gave  an  average 
of  10^  pints  of  milk  each  per  diem.  During  the  second 
stage,  when  the  first  portion  of  beans  was  given  to 
half  the  cows,  their  weight  increased  by  1-21  Ib^s.,  their 
milk  by  -17  pint,  and  the  cream  by  1|  per  cent.  The 
other  half  of  the  cows,  which  received  grains  instead 
of  beans,  grew  1*93  lbs.  in  weight,  and  feU  off  *33  pint 
of  milk  each  per  diem,  with  no  difference  in  the  per- 
centage of  cream.  In  the  third  stage,  the  cows  that 
had  had  beans  in  the  second  stage  were  put  upon 
grains,  with  the  result  that  their  weight  increased  only 
•721b.,  and  the  milk  yield  fell  off  1 pint  each  pei 
diem,  while  the  cream  increased  ^ per  cent.  The 
other  half  of  the  cows,  which  had  had  grains  hitherto, 
on  receiving  beans,  increased  1 lb.  in  weight,  but  the 
milk  yield  fell  off  -61  pint  each  per  diem,  and  the  crean 
increased  by  per  cent.  In  the  fourth  stage,  the  feed- 
ing was  again  reversed.  The  cows  which  last  hae 
grains,  on  receiving  beans,  increased  -59  lb.  in  weight 
2*34  pints  in  milk  yield,  and  2J  per  cent,  in  cream,  eacl 
per  diem  ; while  those  which  returned  from  beans  t< 
grains  fell  off  *66  lb.  in  weight,  and  1*86  pints  in  mill 
yield,  though  the  cream  increased  Ij  per  cent. 

The  fattening  cattle  were  also  divided  into  two  loti 
During  the  first  stage  without  fattening  food,  one  lo 
increased  in  weight  72 ’73  lbs.,  being  *64 lb.  each  pe 
diem  ; the  other  only  'll  lb.  each  per  diem.  This  grea 
difference  was  owing  to  exchanges  of  the  cattle.  I 
the  second  stage,  the  lot  which  had  beans  increase 
22  lbs.,  or  *19  lb.  each  per  diem ; those  which  got  gram 
instead  increased  158-68  lbs.,  or  1-41  lbs.  each  pe 
diem.  During  the  third  stage,  the  lot  receiving  gra,m 
grew  185  lbs.,  or  1-65  lbs.  each  per  diem;  those  receiyia 
beans  fell  off  39’67  lbs.,  or  *35  lb.  each  per  dien 
During  the  fourth  stage,  the  lot  returning  to  gram 
grew  77  lbs.,  or  *68  lb:  each  per  diem  ; whffe  the  othei 
increased  only  55  lbs.,  or  ‘49  lb.  each  per  diem. 

The  figures  of  the  second  and  third  stages  of  tt 
experiment  show  that  the  average  results  were:- 
Increase  of  weight  per  head  per  diem,  with  bean  die 
2-18  lbs.  ; with  grains,  2-66  lbs.  Loss  of  milk  p< 
head  per  diem,  with  bean  diet,  *44  pint ; with  gram 
•72  pint.  Gain  of  cream,  wdth  bean  diet,  2f  per  cen 
In  the  case  of  the  fat  cattle,  the  loss  in  weight  each_p» 
diem  by  bean  diet  was  ’15  lb.  ; the  gain  by  gram 
3*06  lbs.  (It  should  here  be  remarked  that  the  t^’ 

‘ ‘ loss  ’ ’ must  not  be  taken  as  meaning  actual  loss,  bi 
rather  retrogression  in  gain.)  As  a forcing  food  i' 
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milch  COW'S,  therefore,  the  soy  bean  is  superior  to 
grains;  for  fat  cattle,  it  is  less  adapted,  and  ranks 
second  to  grains. 

The  plant  can  be  cultivated  in  Central  and  Eastern 
Europe,  and  similar  localities,  especially  in  unfavour- 
able years,  when  other  crops  are  backward.  For 
growth  as  a field  crop,  it  is  recommended  to  be  sown  in 
rows  18  m.  apart  in  the  middle  of  May. 

The  qualities  of  the  beans  grown  in  diluvial  and 
alluvial  soils  are  shown  by  the  following  analyses  : — 


Water  

Fat 

Proteiu  

Non -nitrogenous  extractive  matter. . 
Fibre 


Diluvial. 

Alluvial. 

, 15-20 

13-50 

, 16-21 

17-94 

28-63 

25-94 

30-84 

33-16 

4-38 

4-45 

4-74 

8-82 

The  straw  or  haulm  of  the  plant  is  practically  worth- 
less for  neat  cattle,  but  the  husks  and  leaves,  mixed 
with  mashed  food,  or  even  alone,  are  readily  eaten.  It 
has  also  been  foimd  that  the  chopped  beans,  soaked  for 
12  hours  in  w'ater  containing  a little  salt,  are  greedily 
taken  by  cattle,  and  that  few  pass  through  undigested. 


THE  EXPLOSIVE  POWERS  OF  DUST. 

A report  has  been  presented  on  the  results  of  experi- 
ments made  with  samples  of  dust  collected  at  Seaham 
CoUiery,  in  compliance  with  the  request  of  the  Home 
Secretary,  by  Prof.  F.  A.  Abel,  C.B.,  F.R.S.,  Chemist 
to  the  War  Department : — “ The  resiilts  of  the  experi- 
ments with  Seaham  and  other  dusts  appear  (says  Mr. 
Abel)  to  have  demonstrated — (a)  That  coal-dust  in 
mines  not  only  much  promotes  and  extends  explosions 
in  mines,  by  reason  of  the  rapid  inflammability  of  the 
finely-divided  combustible,  and  of  the  readiness  with 
which  it  becomes  and  remains  suspended  in  air -currents, 
but  (A)  that  it  may  also  be  itself  readily  brought  into 
operation  as  a fiercely  burning  agent  w'hich  will  carry 
flame  rapidly  as  far  as  its  mixture  with  air  extends, 
and  will  operate  even  as  an  exploding  agent,  through 
the  medium  of  a proportion  of  fire-damp  in  the  air  of 
the  mine,  the  existence  of  which,  in  the  absence  of  the 
dust,  would  not  be  attended  by  any  danger,  (c)  That 
dust  in  coal-mines,  quite  apart  from  any  inflamma- 
bihty  which  it  may  possess,  can  operate  in  a distinct 
manner,  as  a finely- di'V'ided  solid,  in  determining  the 
ignition  of  mixtures  of  only  small  proportions  of  fire- 
damp and  air,  and  consequently  in  developing  explosive 
effects,  (rf)  That  a particular  dust  in  a mine  may, 
therefore,  be  a source  of  danger,  even  though  it  con- 
tains only  a small  proportion  of  coal  or  combustible 
matter.  Although  the  explosion  which  may  occur 
through  the  agency  even  of  a non -combustible  powder, 
in  the  manner  described,  may  be  of  very  mild  or  feeble 
character  in  the  first  instance,  it  may  be  almost  at  once 
increased  in  magnitude  and  \’iolence  by  coal-dust,  which 
the  first  ignition  will  raise  and  bring  into  action.  The 
proportion  of  fire-damp  required  to  bring  dust  in  a 
mine  into  operation  as  a rapicUy  burning  or  an  exploding 
agent,  even  upon  a small  scale,  and  with  the  applica- 
tion of  a small  sr)urce  of  heat  or  flame,  is  below  the 
smallest  amount  which  can  be  detected  in  the  air  of  a 
mine,  even  by  the  most  experienced  observer,  with  the 
means  at  present  in  use,  as  has  already  been  demon- 
strated by  the  experiments  of  Mr.  Galloway.  Indeed, 
with  dusts  of  highly  sensitive  or  dangerous  character, 
under  those  conditions,  and  very  possibly  with  dusts 
not  more  so  than  the  least  sensitive  of  the  Seaham 
samples,  in  the  presence  of  a source  of  considerable  heat 
and  flame,  such  as  blown-out  shot  or  an  overcharged  hole 
would  constitute,  a small  proportion  of  fire-damp,  the  pos- 
sible existence  of  which  in  the  mine  might  not  be  in  the 
least  suspected,  may  serve  as  the  inciting  cause  to  the 
development  of  an  explosion  of  coal-dust.  In  the 


complete  absence  of  fire-damp,  coal-dust  exhibits  some 
tendency  to  become  inflamed  passing  a very  large  lamp 
flame  at  a high  velocity  ; if  exposed  to  the  action  of  a 
large  volume  of  flame,  such  as  produced  by  the  ex- 
plosion of  freely  exposed  gunpowder  or  gun-cotton,  it 
exhibits,  in  addition,  a decided  tendency  to  carry  or 
propagate  flame.  But,  so  far  as  can  be  determined  by 
experiments  on  a moderate  scale,  this  tendency  is  of 
limited  nature,  and  very  different  indeed  from  the 
property  of  carrying  or  propagating  flame,  which 
even  comparatively  non- sensitive  dusts  possess  in  the 
presence  of  a very  small  quantity  of  fire-damp.  In  con- 
clusion, it  maybe  admitted  as  possible  that,  with  the  large 
volume  of  flame  and  the  great  disturbing  effect  of  a blown- 
out  shot  as  the  initiatory  cause  of  the  ignition  of  dust,  and 
its  suspension  in  the  surrounding  air,  such  inflammation 
may,  in  the  complete  absence  of  fire-damp,  be  propa- 
gated to  a greater  distance  than  the  results  of  small 
experiments  would  warrant  one  in  assuming.  But  it 
can  scarcely  be  maintained  that  the  air  of  a mine  in 
which  the  coal  gives  off  gas  at  aU  can  be  at  any  time 
free  from  fire-damp  ; and  as  the  existence  of  very  small 
and  unsuspected  quantities  of  that  gas  in  the  air  of  a 
mine  may  suffice  to  bring  about  the  ready  propagation 
of  flame  by  coal-dust,  and  thus  to  develop  violent 
explosive  effects,  it  would  appear  needless  to  assume 
that  coal-dust  may,  in  the  entire  absence  of  fire-damp, 
give  rise  to  explosions,  even  of  only  limited  character 
in  coal  mines,  in  order  to  account  for  casualties  which 
cannot  be  ascribed  to  the  existence  of  accumulations  or 
sudden  outbursts  of  fire-damp.” 


THE  SALT  CAVES  AND  MINES  IN  THE 
PERSIAN  GULF. 

From  a recent  report  by  Assistant -Surgeon  Abder 
Rahem,  it  appears  that  in  that  part  of  the  Persian  Gulf 
lying  between  latitude  26®  10''  and  27°  10'  N.  and 
longitude  53®  50^  and  66®  30'  E.,  is  an  extensive  area, 
abounding  in  a large  deposit  of  salt,  which  crops  out  at 
various  places  on  the  earth’s  surface,  rising  up  into 
ranges  of  rocks  of  no  little  magnitude.  The  following 
are  the  principal  places  from  which  salt  is  obtained  in 
this  area  : — Kowin,  on  Kishm  Island,  Hormuz,  Larak, 
Pohal,  near  Khamir,  Sir-bu-Nafair,  Jabal  Bostana,  and 
Hameran,  on  the  Persian  coast.  The  salt -bearing  rocks 
are  of  a reddish  colour,  from  red  ochre,  varying  from 
earthy  consistence  to  stony  hardness,  which  covers  the 
salt  deposit,  and  is  more  or  less  mixed  with  it,  impart- 
ing to  it  a red  tint.  The  ochre  is  associated,  to  a small 
extent,  with  specular  iron  ore.  The  association  of  the 
ochre  with  salt  is  so  constant  in  the  salt  area  that  the 
existence  of  the  former  is  almost  a sure  indication  of  the 
presence  of  the  latter.  About  16  miles  from  the 
Bassidore  Station  in  a south-easterly  direction,  and 
three  miles  from  the  village  of  Kowin,  on  the  island  of 
Kislim,  is  a range  of  rocks  bordering  on  the  sea,  and 
consisting  fvery  largely  of  rock  salt  covered  in  some 
parts  by  red  ochre,  while  in  others  large  masses  of  salt  of 
stony  hardness  and  reddish  tint  compose  the  srrrface  and 
mass  of  this  rock,  giving  it  the  appearance  of  a struc- 
ture made  of  red  bricks  and  mortar.  A salt  cave  is 
situated  in  the  western  end  of  the  range  of  rocks,  and 
besides  this  there  are  several  other  places  where  briny 
water  issues,  and  collecting  in  hollow  ground  close  to 
these  rocks,  deposits  beautiful  crystalline  masses  of  salt 
by  spontaneous  evaporation.  It  is  stated  that  some 
forty  years  ago,  the  salt  was  largely  procured  by  this 
method ; numerous  shallow  pits  were  excavated,  where, 
as  the  brine  evaporated,  it  deposited  salt,  which  was 
then  collected  for  commercial  purposes ; but  since  the 
natives  commenced  to  quarry  the  salt,  the  pits  were 
neglected,  as  the  process  was  tedious,  and  the  salt  ob- 
tained, little  in  quantity,  and  not  good  in  quality  for 
commercial  purposes  ; at  the  present  time,  however,  the 
streams  of  brine  and  some  of  the  pits  still  exist,  and 
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yield  a certain  quantity  of  salt  for  home  consumption. 
The  working  of  these  salt  mines  during  the  past  thirty 
or  forty  years  has  given  rise  to  large  caverns  in  the 
bowels  of  the  rock.  In  almost  all  these  caves,  from  the 
trickling  of  the  brine,  stalactites  of  various  shape  and 
magnitude  are  formed,  yielding  snow-white  masses  of 
salt  of  saccharoid  description.  The  salt  is  found  in  four 
principal  forms.  Tirst,  pure  white  masses,  easily  re- 
duced to  granules ; second,  red  masses  of  stony  hard- 
ness ; third,  saccharoid  masses,  from  trickling  of  brine  ; 
and  fourth,  translucent  and  transparent  masses  of 
cubical  forms.  The  granular  form  is  the  most  valuable, 
and  is  generally  of  a pure  white  colour ; the  red  hard 
blocks  are  principally  used  by  the  natives  for  salting 
fish.  The  salt  is  dug  out  by  means  of  of  crowbars,  and 
it  is  by  no  means  uncommon  during  the  working  of 
the  mines  for  people  to  be  buried  alive  from  earth-falls. 
The  mines  which  yield  the  present  salt  are  situated 
about  two  miles  from  the  seashore,  and  the  path  leading 
to  them  winding  between  the  rocks  is  very  difficult  for 
the  camels  to  traverse.  The  salt  is  brought  on  the 
beach  by  the  camels,  costing  about  4s.  for  every 
“ bahar,”  or  ton  and  a-haJf,  and  calculating  the 
customs  charges  at  Is.  6d.,  and  the  cost  of  quarrying  at 
6s. , the  total  cost  of  the  salt  on  the  beach  would  be  about 
10s.  6d.  per  ton  and  a-half.  Recently  salt  of  an 
excellent  quality  was  quarried  from  the  rocks,  about 
100  yards  only  from  the  seashore,  thus  saving  the  cost 
of  carriage  to  the  miners.  The  salt  mines  at  Hameran 
are  also  extensive.  They  are  situated  about  four  miles 
from  the  seashore,  and  the  salt  is  found  in  beds  of  about 
4 ft.  thick,  with  intervening  layers  of  earthy  material. 
The  salt  beds  are  hard  in  consistence,  and  are  broken  by 
means  of  gunpowder,  the  masses  being  subsequently 
reduced  to  granules  by  wooden  and  iron  maUets.  Some 
of  the  specimens  found  were  of  a pale  greenish  colour, 
from  an  earth  of  that  tint.  This  earth  exists  in  isolated 
deposits  and  mounds,  varying  from  earthy  softness  to 
stony  hardness,  the  green  tint  being  produced  by  the 
influence  of  manganese.  The  quarrying  expenses  at 
these  mines  are  about  5s.  each  ton  and  a-half,  camel 
hire  amounting  to  about  4s.  6d.,  and  boat  hire  to 
Lingah  being  about  3s.  Large  quantities  of  salt  are 
exported  by  native  boats  to  Muscat,  whence  it  is 
carried  by  merchant  vessels  to  Bengal,  Zanzibar, 
Mauritius,  Batavia,  &c.  There  is  an  average  annual 
export  of  from  25,000  to  30,000  tons  of  salt  from  these 
mines,  the  best  quality  coming  from  the  Kishm  Island 
and  Sir-bu-Nufair.  The  price  of  salt  at  Lingah  varies 
from  4 to  5 dollars,  while  at  Muscat  it  is  from  5 to  6 
dollars  per  “ bahar,”  or  ton  and  a-half.  There  are,  in 
addition  to  these  caves  and  mines,  certain  springs  in  the 
rocks  close  to  the  village  of  Salakh,  near  Henjam,  the 
waters  of  which  are  warm,  and  charged  with  salt, 
yielding  naphtha  of  a reddish  colour.  It  is  highly 
combustible,  burning  with  thick  smoke.  The  natives 
use  it  for  purposes  of  light,  and  also  use  it  locally  for 
rheumatic  complaints. 


JAPANESE  LACQUER  AND  PAPER. 

The  manufactures  of  lacquer  and  paper,  two  indus- 
tries for  which  the  J apanese  are  deservedly  celebrated, 
were  made  special  objects  of  study  by  Sir  E.  J.  Reed, 
on  his  recent  visit  to  the  Flowery  Land,  and  the  follow- 
ing notes  are  mainly  taken  from  his  interesting 
volumes  : — 

The  Japanese  lacquer  is  laid  usually  upon  articles  of 
wood,  and  not  upon  articles  of  papier-mache^  as  many 
suppose.  It  is  produced  from  the  sap  of  the  Hhm 
vernicifera,  which  is  taken  in  its  natural  state  into  a 
large  wooden  tub  or  vat,  and  then  stirred  in  the  sun 
with  a large  spatula,  until  its  excess  of  water  is  evapo- 
rated. In  some  cases  the  varnish  so  produced  under- 
goes careful  straining;  in  others,  it  is  mixed  with 
sulphate  of  iron,  with  vermihon,  with  red  oxide  of  iron, 
or  with  indigo ; oil  is  sometimes  employed.  Likewise 


powdered  stone.  Into  some  inferior  varnishes,  a sort 
of  paste  made  of  rice  enters  in  considerable  proportion. 
There  are  a dozen  methods  of  employing  the  various 
varnishes,  differing  according  to  the  nature  of  the 
object  to  be  produced.  In  the  best  lacquer,  numerous 
coatings  are  applied,  dried,  and  pohshed  successively. 
The  first  polishings  are  done  with  a stone  named 
tsu  shimada  (suitable  for  hones) , the  later  by  means  of 
water,  and  a charcoal  made  from  Andromeda  ovalifolia^ 
and  the  last  with  pulverised  stag’s  horn.  All  the 
polishings  are  effected  by  the  hand.  When  gold  is 
used  in  smooth-surface  lacquers,  where  it  is  not  to  be 
in  relief,  the  process  is  as  follows  : — The  design  to  be 
produced  is  traced  on  a leaf  of  paper,  which  is  then 
reversed,  and  has  repeated  upon  the  opposite  side  of  it 
the  outlines  and  other  features  of  the  design,  in  a mix- 
ture of  varnish  and  vermilion,  softened  over  a mild 
fire.  This  side  of  the  paper  is  then  applied  to  the 
lacquer  to  be  decorated,  and  the  paper  is  rubbed  and 
pressed  upon  it  by  means  of  a small  spatula  of  bamboo. 
The  transfer  of  the  pattern  from  the  paper  to  the 
lacquered  surface  is  fui’ther  assisted  by  gently 
beating  the  paper  down  with  a small  siikeu  bag,| 
containing  powdered  stone.  The  paper  is  then 
peeled  off,  and  can  be  used  again  if  desired,  TIk 
slight  rehef  of  the  pattern  so  produced  upon  th( 
lacquer  is  rubbed  down  with  carbon  polish,  and  th( 
design,  and  that  alone,  is  then  lightly  covered  with  a( 
thin  layer  of  quickly -drying  varnish.  Gold,  in  powder 
is  then  applied  to  the  moist  surface  by  means  of 
camel-hair  pencil  if  the  gold  powder  be  fine,  and  by, 
means  of  a small  tube  if  it  be  comparatively  coarse 
and  heavy.  The  article  is  then  dried  for  a day  in  { 
warm  closet,  such  as  is  used  for  drying  the  ordinarji 
lacquer  varnish.  The  design  is  next  lightly  coatee 
■with  a very  thin  layer  of  varnish,  applied  by  mean; 
of  paper  steeped  in  it,  and  passed  very  delicately 
over  the  object,  which  is  then  redried  in  the  closet' 
The  object  receives  further  extremely  light  coatings  o; 
varnish,  and  subsequent  polishings  before  it  is  com 
plete.  Silver  is  applied  in  powder  in  the  same  manner 
When  gold  or  silver  is  applied  to  designs  in  relief,  th 
details  of  ttie  process  vary  considerably,  but  th' 
application  of  the  metals  is  efected  in  substantially  th 
same  manner.  When  gold  and  silver  are  applied  u 
leaf,  they  are  laid  upon  the  varnished  surface  prepare< 
for  them,  and  dealt  with  in  the  usual  manner,  th 
varnish  acting  as  a “size  ” for  the  metallic  leaf.  Whei 
mother-of-pearl  is  used  as  an  incrustation  for  lacquer 
it  is  laid  on  during  the  varnishing  processes,  earher  i. 
it  be  thick  than  if  it  be  thin,  and  the  final  polishing  i, 
proceeded  -with  until  the  pearl  is  brought  to  the  surface; 

Papee. 

Besides  the  papers  made  from  rags  and  rope-wast 
by  European  methods,  the  true  Japanese  papers  ar 
produced  from  a limited  number  of  materials,  the  chie 
kinds  being  Hiski,  from  the  gampi  ( Wickstreemia  canes 
cens)  and  allied  plants,  and  Eokushi,  from  the  kozt 
kodzu,  .ov  paper-mulberry  [Broussonetia  papyrifera] 
which  latter  is  the  more  important.  The  treatment  c 
the  kozo  plants  for  paper-making  purposes  is  asf  ollows 
They  are  cut  into  3 -feet  lengths,  and  steamed  in^a  larg 
boiler  containing  a little  boiling  water.  The  bark  i 
then  peeled  off,  and  steeped  in  water ; the  dark  oute 
skin  or  rind  is  scraped  off  with  a knife,  and  the  scraping 
are  used  to  make  inferior  paper.  The  scraped  an 
cleansed  bark  is  carefully  washed  in  running  -watei 
and  then  exposed  to  the  sun  until  bleached  sufficient! 
white.  After  this,  it  is  boiled  in  a lye  formed  "wit 
buckwheat  ash,  to  remove  gummy  and  resinous  sut 
stances.  The  fibres  are  then  readily  separated.  Aite 
cutting  out  knots  of  excessive  hardness,  the  workme 
beat  the  fibre  into  a pulp  with  wooden  maUets  upo 
blocks  of  stone.  This  pulp  is  united  in  tubs  or  val 
with  the  needful  quantity  of  water,  to  which  is  adde 
a milky  substance  prepared  with  rice-flour,  and 
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gummy  decoction  from  the  bark  of  the  nori-noJci  {Hy- 
drangea panieidata),  or  from  the  root  of  the  tororo  [Tororo 
hibiscus).  When  the  steeping  in  this  mixture  has  pro- 
ceeded sufficiently  long,  the  pulp  is  spread  out  into 
sheets  by  means  of  fine  sieves  of  bamboo  and  silk. 
After  draining,  the  sheets  are  transferred  by  means  of 
brushes  to  drying-boards. 

Similar  processes  are  employed  for  producing  paper 
from  the  gampi.  The  product  is  very  fine  and  supple, 
and  admirably  suited  for  taking  transfer  copies,  besides 
possessing  the  advantage  of  not  becoming  worm-eaten. 
Taper  is  also  made  from  the  mitsu-mata  {Edgicorthia 
papyri/ era). 


CEYLON  PEARL  FISHERY. 

The  pearl  fishery  which  has  just  closed  in  Ceylon  has 
been  one  of  the  most  successful  on  record.  The  pearls 
procured  from  the  oysters  on  the  banks  situated  off 
Silavaturai,  on  the  western  coast  of  that  island  have 
been  famous  from  time  immemorial  for  their  purity, 
shape,  and  colour.  In  these  attributes  they  far  surpass 
those  obtained  from  the  oysters  of  the  Persian  Gulf, 
although  they  are,  as  a rule,  inferior  to  the  latter  in 
size.  The  oyster  of  the  ^Arippu  banks  is  scientifically 
known  as  the  Meleagrina  mar  gar  it  if  era,  and  is  of  a 
species  not  existing  on  all  pearl  oyster  banks,  and  of  a 
different  genus  altogether  to  that  found  in  the  Tam- 
blegan  Lake,  near  Trincomalee,  on  the  eastern  coast  of 
the  island,  which  is  termed  the  tlacuna  placenta.  The 
earliest  fishery  of  which  we  can  find  any  detailed 
record  took  place  in  the  year  1796  ; and  from  that  date 
the  Ceylon  Government,  up  to  the  year  1874,  derived  a 
I smn  of  £1,013,113  from  this  source.  The  pearl  oyster 
is  curiously  migratory  in  its  habits  ; and  from  one 
cause  or  another  the  banks  are  for  years  together 
I almost  totally  deserted  by  them,  and  long  intervals 
I elapsed  during  which  the  fishery  has  from  this  pecu- 
! liarity  been  closed,  rendering  the  return  from  it  quite 
i unreliable  as  a source  of  settled  revenue.  Thus  from 
I 1732  to  1746,  from  1768  to  1796,  and  from  1833  to 
1854,  there  were  no  fisheries  at  all,  and  it  was  feared 
at  the  latter  date  that  the  oysters  had  altogether 
deserted  the  banks. 

A few  words  descriptive  of  the  system  under  which 
a fishery  is  conducted  will  be  of  interest.  A report 
ha\dng  been  received  from  the  inspector  that  there 
are  sufficient  oysters  of  mature  age  on  the  banks,  the 
Government  advertises  a date  for  its  commencement. 
A large  number  of  boat-owners,  both  Ceylonese,  and 
from  the  opposite  coast  of  India,  apply  to  enrol  their 
boats,  and  these,  probably  to  the  number  of  150  to  180, 
are  di\dded  into  two  fleets,  saUiDg  under  red  and  blue 
flags,  which  proceed  to  the  banks,  situated  some  six 
miles  from  the  shore,  on  alternate  days.  Each  boat 
provides  its  own  crew  and  divers,  and  has  on  board 
a guard,  whose  duty  it  is  to  see  that  the  oysters  fished 
are  not  surreptitiously  disposed  of.  Each  diver  stands 
on  a flat  stone  attached  to  the  diving  rope,  and  after 
taking  a long  inspiration,  closes  the  nostrils  with  one 
hand,  and  descends  on  the  stone  to  the  bottom,  where 
he  hastily  collects  as  many  oysters  in  his  basket  as 
the  time  he  is  able  to  remain  at  the  bottom  admits  of. 
This  varies  very  much  with  the  capacity  of  different  men ; 
but,  in  spite  of  all  assertions  to  the  contrary,  we  believe 
that  few  divers  can  stay  below  beyond  45  seconds.  At 
a given  signal  the  boats  all  sail  for  the  shore,  and  on 
their  arrival  they  are  unloaded  under  inspection,  and 
the  oysters  placed  in  the  Government  kottoos — palisaded 
enclosures  with  a cement  floor.  Here  the  oysters  are 
counted,  and  the  proportion  due  to  the  boat -owners  for 
them  services  is  made  over  to  them.  The  remainder, 
which  is  the  property  of  the  Government,  is  put  up  to 
auction  and  sold  to  the  highest  bidder.  The  purchasers 
romove  their  lots  to  private  kottoos,  where  the  oysters 
undergo  the  disagreeable  process  of  rotting,  to  enable 
the  pearls  to  be  washed  out.  The  stench  resulting  from 


this  decay  is  fearful,  and  it  has  often  happened  that  the 
operations  have  had  to  be  prematurely  closed  in  conse- 
quence of  the  resulting  outbreak  of  cholera.  It  says 
much  for  the  careful  sanitary  arrangements  made  by 
the  officials  in  charge  that  such  out&eaks  are  not  of 
recent  occurrence. 

The  official  estimate  of  the  proceeds  to  be  expected 
from  this  year’s  fishing  was  400,000rs.  ; but  this  esti- 
mate has  been  considerably  exceeded,  the  returns  having 
been  599,333rs.  To  some  considerable  extent  this  in- 
crease is  due  to  the  improved  demand  in  India  for  pearls, 
the  competition  having  been  very  keen.  As  yet, 
official  returns  have  not  been  published ; but  the 
Ceylon  Observer  has  kept  its  readers  very  fully  informed 
of  the  results  of  each  day’s  fishing,  and  of  the  prices 
obtained.  The  total  number  of  days  on  which  the 
weather  and  other  conditions  allowed  of  operations 
being  conducted  was  forty,  and  the  fishing  finally  closed 
on  April  27.  The  number  of  oysters  fished  during  that 
period  is  reported  to  have  been  about  17,000,000,  and 
the  average  price  realised  for  them  about  34rs.  per 
thousand,  though  they  occasionally  brought  as  high 
prices  as  43rs.  per  thousand. — Colonies  and  India, 


CORRESPOHDENCE. 


A NEW  THEORY  CONCERNING  BOILER 
EXPLOSIONS. 

Referring  to  the  last  paragraph,  p.  727,  in  the 
Journal  of  theothinst.,  on  “ A New  Theory  concerning 
Boiler  Explosions,”  it  is  just  40  years  since  I saw  the 
new  high-pressure  steamer  Telegraph  leave  the  Custom 
House,  at  Greenock,  with  a large  party  on  board,  for 
Helensburgh,  on  the  opposite  side  of  the  Clyde. 
Watching  her  anxiously  with  a glass,  I noticed  that  she 
arrived  safely  at  the  small  quay  or  landing-place  then 
existing  there,  but  immediately  after  she  was  literally 
blown  to  pieces  by  the  bursting  of  the  boiler,  which  was 
hurled  completely  over  the  quay.  Many  persons  were 
killed,  and  many  more  seriously  injured. 

I mention  the  occurrence  as  it  may  enable  any  of  my 
brother  members  who  may  desire  full  details  to  obtain 
them.  John  Wm.  Wood, 

Collector  of  Customs. 

n.M.  Customs,  Harwich,  Essex. 

August  6th,  1881. 


TURKISH  OFFICIAL  STATISTICS. 

Two  interesting  and  noteworthy  subjects  appear  in 
the  Saalnami,  or  Official  Almanack  in  Turkish,  of  1296 
(1881),  a Year  Book  published  at  the  Ministry  of  Public 
Instruction.  The  one  is  a statistical  account  of  the 
exports  and  imports  in  Turkey  proper  for  the  year 
1294  (1878),  and  the  other  is  a census  of  the  male  popu- 
lation of  the  Empire,  as  well  as  the  enumeration  of 
dwellings  in  each  Vilayet.  The  value  of  the  former  is 
particularly  enhanced  in  consequence  of  the  detailed 
statement  of  the  commercial  movement  which  took 
place  with  each  country  separately  with  which  Turkey 
stands  in  commercial  relations,  and  because  it  is  tho 
first  work  of  the  kind  published  by  the  Government. 
It  will  be  observed  that  England  figures  in  these 
accounts  for  over  of  the  entire  amount. 

Bearing  in  mind  too  that  the  general  commercial 
movement,  as  shown  in  the  following  table,  cannot  be 
taken  as  a nti-mal  standard  of  the  commerce  of  this 
country,  1878  was  the  year  when  the  Turco-Russian 
war  was  terminated ; a great  part  of  the  Mussulman 
able  male  population  were  kept  under  arms  for  two 
consecutive  years,  which  deprived  agriculture  of  its 
hands ; while  some  of  the  richest  provinces  of  the 
Empire  were  devastated  by  the  war,  locusts,  and 
famine,  this  must  have  caused  a diminution  in  the 
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general  exchange  of  at  least  one-third.  The  second 
part,  viz.,  the  census  of  the  population,  although 
incomplete,  is  yet  interesting  in  so  far  as  it  gives  an 
approximate  idea  what  the  population  of  Turkey 
proper  is,  or,  at  all  events,  what  the  Saalnami  assumes 
it  to  be. 

Without  entering  into  the  accuracy  of  the  following 
items,  I will  merely  confine  myself  to  reproduce  the 
statements  of  the  Saalnami. 

TABLE  I. — Statement  of  Imports  and  Exports  for 
THE  Year  1294  (1878). 


Imports^ 


Names  of  Countries. 

Value  of 
Merchandise. 

Custom-house 
Duty  Levied. 

Spain  

Piastres. 

2,461 

Piastres. 

245 

England  

971,067,606 

70,238,401 

Austria,  Hungary  .... 

282,515,715 

20,350,786 

Italy 

56,992,450 

3,815,408 

Belgium  

8,075,290 

581,120 

America  

41,629,333 

2,997,209 

Persia  

54,909,960 

8,665,008 

10,259,417 

Russia  

142,390,942 

France 

325,292,148 

11,007,695 

23,423,056 

Holland  

793,026 

Greece  

31,901,739 

2,512,914 

Egypt  

. . 

, . 

Tunis  

797,184 

57,297 

Eoumania  

62,047,596 

3,157,322 

Samos  

196,950 

14,402 

Bulgaria  

7,768,060 

559,299 

Sweden 

509,465 

36,681 

Prussia 

2,483,399 

252,955 

Germany 

1,328,132 

108,334 

Servia  

6,361 

458 

Total  Piastres 

2,000,922,486 

147,823,338 

Or  Lira  Turca 

20,009,224  86c. 

1,478,233  38c. 

Exports. 


Piastres. 

Piastres. 

Spain  

252,441 

2,272 

England  

352,177,010 

3,172,403 

Austria,  Hungary  .... 

91,975,996 

737,778 

Italy 

14,236,884 

128,233 

Belgium  

6,888 

62 

America  

9,112,633 

82,013 

Persia  

5,255,044 

163,380 

Russia 

34,375,036 

310,289 

France 

256,560,576 

2,309,142 

Holland  

3,351,649 

30,165 

Greece  

32,163,140 

306,042 

Egypt  

48,439,008 

3,478,488 

Tunis  

139,835 

10,018 

Roumania  

563,757 

40,029 

Bulgaria  

348,461 

25,057 

Sweden 

1,888 

17 

Prussia 

390,239 

3,513 

Total  Piastres 

839,350,485 

10,798,901 

Or  Lira  Turca 

8,393,504  85c. 

107,989  Ic. 

Gross  total  of  exportation  and  importation.  Lira 
Turca  28,402,729  71c.  ; duties  levied,  Lira  Turca 
1,586,222  39c.  In  ordinary  times  the  external  com- 
mercial intercourse  of  Turkey  can  certainly  not  he  less 
than  £40,000,000. 


TABLE  II. — Statement  of  the  Number  of  Male 
Population  and  Buildings. 


Names  of  Vilayets. 

Number  of 
Male 

Population. 

Number  of 
Houses. 

Constantinople^ 

66,984 

Broussa 

503,033 

204,170 

Syria  t 

382,350 

158,851 

Archipelago  j;  

146,579 

69,413 

187,745 

Djanik  and  Trebizond  .... 

459,122 

Angora 

342,000 

127,100 

Sivas  

327,666 

124,998 

Aleppo 

308,895 

130,000 

Adana  

170,000 

68,660 

Ismid  and  Bigha  (depen- 
dency of  Constantinople) 

125,832 

52,419 

Konia  

390,098 

157,124 

Castamouni 

315,111 

109,933 

Aidin  (Smyrna)  § 

387,189 

191,045 

Diaribeldr§ 

324,843 

138,920 

Jerusalem 

90,192 

29,516 

Yanina 

389,251 

147,147 

Salonika  

452,623 

182,260 

Terhala 

123,183 

49,257 

Monastir  § 

272,659 

105,771 

Cossova  § 

181,310 

59,105 

Adrianople  

163,126 

176,850 

134,605 

Erzeroom  § 

65,726 

Van§ 

17,310 

5,843 

Bitlis'§  

49,096 

21,529 

Total 

6,098,318 

2,583,121 

Assuming  the  male  population  of  Constantinople  to 
be  350,000,  and  allowing  for  the  incomplete  census  of 
certain  Vilayets,  as  well  as  Bagdad,  Tripoli  in  Barbary, 
&c. , the  entire  population  of  Turkey  proper  may  very 
likely  amount  in  round  numbers  to  sixteen  millions^. 
including  the  female  sex. 

S.  Stab, 

Cor.  Memb.  Society  of  Arts.. 

Constantinople  and  Smyrna,  27th  May,  1881. 


geneeal  notes. 


Commercial  Geography.  — A letter  has  recently 
appeared  in  the  Times  from  Mr.  E.  J.  Watherston,  advo- 
cating the  establishment  in  this  country  of  institutions 
similar  to  those  working  in  Germany,  under  the  titles  oi 
“ Societies  of,  or  for,  Commercial  Geography  ” — “ Vereind 
fiir  Handelsgeographie.”  The  objects  of  these  societies' 
are — first,  to  give  their  members  information  regarding  the 
channels  into  which  the  export  trade  of  the  cotmtry  shoidd 
be  directed;  secondly,  to  establish  agencies  in  all  the 
principal  commercial  towns  in  the  world.  This  is  done  aftei 
the  model  of  Lloyd’s.  In  like  manner  as  Lloyd’s  agentsj 
report  concerning  ships,  shipwrecks,  and  aU  matters  relating 
to  navigation,  to  the  head  quarters  in  London,  so  the  German 
agents  send  in  reports  upon  all  matters  relating  to  the  com-i 
mercial  rquirements  of  their  districts  to  the  “ Centralverein 
fur  Handelsgeographie  ” in  Berlin,  which  reports  are  pub- 
lished in  full  in  the  “ Geographische  Nachrichten,”  sold  tci 
non-members  for  the  sum  of  two  marks,  or  2s.  The  list  oi 
agents  includes  some  of  the  most  eminent  Germans  settled 
abroad,  men  of  scientific  renown,  anxious  for  their  country’6 
welfare. 


* No  census  yet  made, 
t Exclusive  of  Hauran. 

$ Some  islands  not  completed  yet. 
5 Not  completed  yet. 
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John-street,  Adelphi,  London,  W.O. 


NOTICES. 


ART  FURNITURE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Royal  Albert  Hall,  is  now  open 
daily.  A non- transferable  season  ticket  will  be 
sent  to  any  member  of  the  Society  on  application 
to  the  Secretary. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 


THE  SCIENTIFIC  PRINCIPLES  INVOLVED 
IN  ELECTRIC  LIGHTING. 

By  Professor  W.  Grylls  Adams,  F.B.S. 
Lecture  II.— Delivered  Marcd  14,  1881. 
The  measurement  of  electric  currents —Efficiency  of 
magneto-  and  dynamo-electric  machines —Ileatinq 
effects  of  the  current. 

After  the  discovery  of  the  principles  which  I 
explained  in  the  last  lecture,  and  the  method  of 
oroducing  currents  of  electricity  by  the  inductive 
iction  of  magnets,  or  currents  in  motion,  the  laws 
)f  these  currents  were  being  developed ; but,  for 
-wenty  years  after  Faraday’s  discovery  in  1831  that 
he  sudden  removal  of  a coil  of  wire  from  the  pole 
)f  a magnet  gave  rise  to  a current,  nothing  was  done 

0 apply  these  laws  for  the  purposes  of  electric 
ightmg.  \ oltaic  batteries  were  being  improved, 
i-nd  the  more  constant  and  more  powerful  batteries 
>f  Daniell,  and  Grove,  and  Bunsen  were  dis- 
covered, and  these  were  the  sources  employed  to 
|>roduce  the  more  powerful  currents  of  electricity. 

1 n this  country  Grove’s  battery  was  the  favourite; 
■nd  in  our  laboratories  we  may  say  that,  up  to  the 
•resent  time,  the  40  or  50  cells  of  Grove  have 

been  used  to  give  us  the  electric  light. 

When  used  for  optical  experiments  in  the  labora- 
ory,  the  source  of  light  should  be  as  steady  as 
■ossible,  and  as  the  carbons  bum  away,  their 
oints  should  be  continually  brought  to  the  same 
osition ; hence  the  elaborate  arrangements  of 
. 1 electro-magnets  devised  by  Staite, 

1 io4/,  and  by  Foucault,  which  have  reached 
ery  great  perfection  in  the  hands  of  Duboscq. 


One  of  the  carbons,  that  connected  with  the 
positive  pole  of  the  battery,  burns  away  twice  as 
fast  as  the  other,  and  hence  the  wheel- work  must 
be  adapted  for  feeding  these  carbons  automati- 
cally at  the  proper  rate. 

When  the  current  flows  always  in  the  same 
direction  in  the  arc,  as  in  this  case  where  Grove’s 
battery  is  used,  and  in  all  cases  where  the  magneto- 
machine is  adapted  for  producing  continuous  cur- 
rents, the  positive  charcoal  point  or  carbon  be- 
comes hollow,  and  wears  away  more  rapidly ; and 
the  negative  carbon  becomes  pointed,  and  wears 
away  about  half  as  fast. 

In  the  Duboscq  lamp,  the  positions  of  the  points 
of  the  carbon  are  kept  as  nearly  as  possible  the 
same  ; the  carbons  are  moved  towards  one  another 
by  means  of  a drum  carrying  two  wheels,  whose 
diameters  are  as  two  to  one,  which  move 
two  racks,  which  carry  the  carbons  towards 
one  another.  This  lamp  is  far  too  compli- 
cated and  delicate  in  its  mechanism  to  use  with 
magneto  - electric  machines,  and  therefore  the 
system  adopted  in  it,  for  regulating  the  current 
and  regulating  the  carbons,  requires  considerable 
modification,  before  this  lamp  can  be  adapted  for 
general  use  for  the  purposes  of  electric  lighting. 
It  is  especially  adapted  for  use  with  optical 
apparatus,  and  for  showing  by  projection  on  the 
screen  the  special  characteristics  of  the  arc  formed 
by  the  glowing  gases  of  various  substances.  We 
may  use  it  now  for  showing  the  character  of  the 
arc  forined  by  silver  converted  into  a glowing  gas 
by  the  intense  heat  of  the  arc.  This  arc  shows  us 
that  silver  is  rich  in  the  violet  or  chemical  rays, 
and  points  to  the  reason  why  the  salts  of  silver  are 
of  so  much  use  in  photography. 

Electric  Regulators  or  Governors. 

By  the  laws  of  Ohm  we  get  the  relation 
between  the  electro-motive  force,  the  current,  and 
the  resistance  expressed  by  the  statement — 

The  product  of  the  current  by  the  resistance  in 
a circuit  is  equal  to  the  electromotive  force  in 
that  circuit,  or  E C (R  -}-  r). 

Regulators  may  act  so  as  to  control — 

1.  The  electromotive  force  and  internal  resis- 
tance of  the  battery  or  dynamo-electric  machine. 

2.  Or  they  may  control  the  useful  resistance  in 
the  circuit. 

3.  Or  they  may  control  the  external  resistance, 
which  does  not  produce  useful  work. 

Regulators  which  control  the  current  by  alter- 
ing the  electro-motive  force  or  internal  resistance 
of  the  source  of  electricity,  so  as  to  counterbalance 
other  distributing  effects,  are  not  practically  of 
ranch  importance,  and  so  need  not  detain  us  long. 
Suppose,  for  instance,  that  an  increase  of  current 
acted  on  a rotating  governor  in  such  a way  as  to 
raise  the  plates  out  of  the  battery,  thereby  increas- 
ing the  internal  resistance,  this  would  diminish  the 
currents  which  would  so  re-act  on  the  governor, 
and  again  lower  the  plates.  Or  suppose  the 
current  passes  round  a coil  which  is  set  with  its 
axis  vertical,  and  that  an  iron  rod  supports  the 
carbon  and  zinc  in  a bichromate  of  potash  battery, 
and  passes  into  the  axis  of  the  coil,  then,  as  the 
current  increases,  the  coil  draws  up  the  iron  core 
and  the  battery  plates,  and  increases  the  internal 
resistance,  which  diminishes  the  current. 

Regulators  which  act  on  the  useful  resistance  in 
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the  circuit,  i.e.^  in  the  case  of  electric  lighting,  the 
different  arrangements  made  in  electric  lamps  for 
producing  steady  currents  between  the  carbon 
points,  by  keeping  them  the  same  distance  apart, 
are  very  numerous,  and  I hope  to  treat  of  them  in 
a future  lecture. 

Another  kind  of  regulator  controls  the  current 
by  varying  the  external  resistance  of  the  circuit, 
so  that  when  the  current  increases  an  additional 
resistance  is  thrown  into  the  circuit,  and  when 
the  current  diminishes  the  external  resistance  is 
diminished.  If  a machine  is  working  with  the 
greatest  efficiency,  then  the  addition  of  external 
resistance  will  diminish  that  efficiency,  so  that  a 
regulator  which  varies  the  external  resistance 
diminishes  the  efficiency  of  the  machine  in  order 
to  maintain  a steady  current. 

There  are  many  ways  of  varying  the  external 
resistance  of  a circuit ; for  instance,  a rheostat  set 
in  action  by  clockwork,  which  is  started  by  an 
armature  of  an  electro-magnet  placed  in  the  circuit. 
If,  for  instance,  as  the  current  is  weakened,  the 
armature  of  the  electro-magnet  falls  and  releases 
a wheel  of  a clockwork  arrangement,  which  dimi- 
nishes the  resistance  by  unwinding  the  wire  of  the 
rheostat.  The  methods  which  have  been  employed 
have  been  gradually  simplified,  and  it  is  found 
that  the  simplest  means  are  at  the  same  time  the 
most  efficient.  For  weak  currents,  Edison’s  system, 
whereby  a greater  or  less  pressure  on  powdered 
carbon  increases  or  diminishes  its  conductivity,  has 
been  employed.  Edison  also  devised  a regulator 
or  shunt  for  the  current,  by  the  expanding  of  a 
platinum  spiral  wire  placed  in  the  lamp  which 
short-circuited  the  current  on  reaching  a certain 
definite  temperature.  Suppose,  for  instance,  that 
an  arrangement  is  made  by  which,  when  a current 
increases,  part  of  it  is  sent  through  an  electro- 
magnet, which  draws  up  an  arm  so  as  to  break  the 
direct  circuit,  and  send  all  the  current  through  the 
electro-magnet,  the  resistance  of  the  coil  of  the 
electro-magnet  reduces  the  current,  the  arm  falls, 
and  again  the  current  passes  through  the  direct 
circuit. 

Lane-Fox  Eegulatoe. 

The  regulator  is  an  electro -magnet  of  very  high 
resistance,  which  takes  a branch  of  the  current  and 
acts  on  one  end  of  a lever.  The  other  end  of  the 
lever  makes  contact  with  one  or  other  of  two  pins, 
which  are  connected  with  one  or  other  of  two  coils 
forming  electro-magnets,  called  respectively  H and 
K,  which  govern  either  thethrottlevalve  of  the  steam 
engine,  or  which  may  be  made  to  introduce  extra 
resistance  by  sliding  contact  over  the  wires  of  a 
rheostat.  When  the  lever  touches  one  of  the  pins,  a 
current  passes  through  the  lever  to  the  electro- 
magnet H and  turns  the  arm  in  one  direction,  and 
when  it  touches  the  other  pin,  the  arm  turns  in  the 
opposite  direction,  so  that  in  one  case  the  resist- 
ance of  the  circuit  is  increased  and  in  the  other  it 
is  diminished. 

Siemens  Eegijlatoe. 

By  means  of  the  expansion  of  a fine  strip  of 
mild  steel  or  fused  iron  stretched  between  two 
points,  when  the  electric  current  passes  through 
it,  a vertical  spindle,  supporting  a circular  metallic 
disc,  with  platinum  contacts  on  its  upper  surface, 
IS  lowered,^  so  that  the  contacts  of  platinum,  with 
certain  points  in  a helical  rheostat,  are  broken  one 


by  one,  and  at  each  break  an  additional  portion  of 
the  rheostat  is  thrown  into  the  circuit,  and  so  the 
excess  of  current  is  checked.  For  the  normal  cur- 
rent the  rheostat  is  out  of  circuit,  but  an  excess  of 
current  heats  the  wire,  lowers  the  platinum  con- 
tacts, and  brings  more  or  less  of  the  rheostat  into 
the  circuit.  For  small  variations  of  current,  the 
change  of  current  is  nearly  proportional  to  the 
change  of  temperature  in  the  strip. 

Methods  of  Measueing  Electric  Cueeents. 

There  are  four  principal  methods  of  measuring 
powerful  electric  currents. 

1.  The  Galvanometer  Method. — With  a tan- 
gent galvanometer  of  small  resistance,  it  is 
necessary  to  bring  the  deflections  to  about  45°  by 
a shunt  of  very  small  resistance,  which  sends  only 
a very  small  part  of  the  current  through  the 
galvanometer.  Here  there  is  a liability  to  error 
in  the  measurement  of  the  resistance  of  the  shunt. 
The  objection  to  this  method  is,  that  a small 
quantity  is  measured  by  the  galvanometer,  and 
the  error  of  the  observation  is  multiplied,  it  may 
be  a thousandfold,  or  even  very  much  more,  in 
order  to  arrive  at  any  idea  at  all  of  the  total 
current  flowing  in  the  principal  circuit.  I can 
only  compare  the  method  to  an  attempt  to  estimate 
the  flight  of  starlings,  or  of  a covey  of  birds,  by 
measuring  or  marking,  as  accurately  as  possible, 
the  flight  of  one  particular  bird  which  has  been 
separated  from  the  rest,  and  which  is  assumed  to 
travel  at  the  same  rate,  no  matter  what  obstruc- 
tions or  attractive  influences  may  have  come  across 
its  path.  At  the  same  time,  the  difficulties  of 
these  measurements  are  so  great  that  any  method 
may  be  of  great  service,  and  this  method  has  been 
employed  by  several  observers  with  good  results. 

For  strong  currents,  instead  of  a tangent  galva- 
nometer, Professor  Trowbridge,  of  Harvard  Uni- 
versity, employs  a galvanometer  in  which  the  coil 
carrying  the  current  is  capable  of  turning  about  a 
horizontal  axis,  passing  through  the  centre  of  the 
needle.  When  the  coil  is  vertical,  the  instrument 
is  a tangent  galvanometer;  but  on  turning  the 
coil  through  any  angle,  the  part  of  the  current 
which  deflects  the  needle  will  be  diminished : by  this 
the  current  has  very  little  effect  in  turning  the  needle 
when  the  coil  is  near  the  horizontal  position. 

2.  The  Electrometer  Method. — The  difference 
of  potential  between  two  points  in  a closed 
circuit  may  be  measured  directly,  either 
by  an  electrometer  like  Thomson’s  quadrant 
electrometer,  or  by  balancing  the  electromotive 
force  between  the  two  points,  by  a battery  of  the 
same  electromotive  force,  in  the  circuits  of  which 
a galvanometer  is  placed,  in  which  case  the 
electro -motive  force  is  found  by  finding  at  what 
points  the  wires  from  the  battery  shall  be  attached,! 
so  that  no  current  shall  pass  through  the  galva- 
nometer. An  instrument  for  the  purpose  I have 
described  is  Clark’s  potentiometer.  This  methoc 
has  been  employed  by  Dr.  Hopkinson,  and  b} 
others,  to  determine  the  current  produced  by  £ 
Siemens  machine  for  the  electric  light.  It  haf 
also  been  applied  by  Mr.  Joubert  and  others  tc 
determine  the  current  required  to  make  th( 
J ablochkoff  candle  burn  at  its  best,  and  also  foi 
the  estimation  of  the  current  given  both  by  con- 
tinuous current  machines  and  also  by  alternate 
current  machinesE  for  producing  tfee  electric  arc. 
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I 3.  Method  of  tising  Thomson's  Electrometer. — 
I If  V be  the  potential  of  the  needle,  and  Vg 

* the  potential  of  the  quadrants  and  d the  deviation 
I of  the  needle,  k being  a constant,  then 

But,  if  the  needle  and  one  pair  of  quadrants  be 
I connected, 

d = i V„)“,  where  V = 

* so  that  the  deviation  is  proportional  to  the  square 
of  the  difference  of  potential,  and  is  therefore 
independent  of  the  direction  of  the  current. 

By  means  of  two  electrometers  so  arranged,  the 
current  and  the  energy  expended  between  any  two 
points  of  a circuit  may  be  at  once  determined. 

' First  consider  the  case  of  a continuous  current. 
Let  one  electrometer  have  its  poles  attached  to  two 
points  A and  B of  the  circuit  where  the  potentials 
are  and  Vo,  having  a resistance  i\  between 
them  and  a current  C,  then 


C/-,  = V,  - V,. 

Now  take  two  other  points,  C and  D,  in  the  same 
circuit,  which  have  a difference  of  potential  V3  — 
V^,  and  which  have  an  electromotive  force,  E,  as 
well  as  a resistance  r^  between  them,  then 
E + = V3  - V,. 

Then  the  energy  expended  between  these  two 
points  is 


C (E  + c,,)  = ty, 


so  that  the  deflection  of  the  two  electrometers  will 
at  once  give  the 


Energy  expended 


2 


One  electrometer  gives  the  current,  and  the  two 
together  give  the  work  expended. 

If  instead  of  a continuous  current,  we  have 
alternate  currents  succeeding  one  another  at 
intervals  which  are  very  short  compared  with  the 
time  of  oscillation  of  the  needle,  then  the  needle 
will  remain  steadily  deflected  at  a deviation  pro- 
l)ortional  to  the  mean  value  of  the  square  of  the 
difference  of  potential — 


k 

2 


In  this  case  the  differences  of  potential  must 
be  measured  absolutely  at  the  same  instant.  This 
may  be  done  by  placing  two  contact  breakers  on 
the  revolving  axis  of  the  dynamo  machine,  so 
arranged  that  by  both  of  them  contact  is  made 
and  broken  at  the  same  instant  some  20,000  times 
in  a second,  then  the  two  electrometers  will  give 
the  desired  results.  In  place  of  the  electrometer 
which  is  employed  to  give  the  strength  of  current, 
a galvanometer  may  be  employed,  as  in  Clark’s 
potentiometer,  in  which  case,  it  is  only  necessary 
to  have  one  contact  breaker,  and  so  the  arrange- 
ments are  more  easily  made. 

The  law  of  variation  of  the  current  in  alternate 
current  machines  may  bo  obtained  by  the  law  of 
variation  of  the  resistance  for  different  periods  of 
contact,  f.e.,  for  different  phases  of  rotation  of  the 
contact  breaker.  Thus  the  different  phases  of  the 


current  may  be  studied  by  dividing  the  period  into 
a certain  number  of  equal  parts,  and,  by  means  of 
the  contact  breaker,  making  contact  only  at  the 
same  phase  of  the  period  of  revolution. 

The  intensity  of  the  light  at  the  different  phases 
of  the  period  may  also  be  studied  and  measured  by 
means  of  revolving  discs  with  holes  in  them, 
arranged  so  as  to  let  light  through  only  at  the 
proper  instant.  The  result  of  experiments  is  that 
the  law  of  increase  of  current  in  alternate  current 
machines  is  the  law  of  simple  harmonic  motion, 
but  the  maximum  effect  does  not  occur  at  the 
normal  position,  but  is  displaced  in  the  direction 
of  the  motion.  Experiments,  of  which  a full 
account  has  been  given  in  La  Lumiere  Elec- 
trique,  have  shown  that  even  with  coils  alone 
there  is  a retardation  of  the  inductive  action 
arising  from  the  induction  of  a current  on  itself. 
The  retardation  is  about  ^th  of  the  whole  period, 
even  with  a bobbin  without  a soft  iron  core,  and 
this  displacement  is  independent  of  the  velocity, 
and  rigorously  the  same  for  400,  700,  or  1,000 
turns  in  a minute.  In  the  case  of  magneto -electric 
machines,  there  is  a retardation  which  is  usually 
attributed  to  the  retardation  of  magnetisation  of 
the  magnet,  but  that  does  not  apply  to  the  case  of 
coils,  in  which  case  the  retardation  depends  on  the 
self-induction  of  the  current.  By  the  above  method, 
the  fall  of  potential  between  the  carbons  in  the  arc 
may  be  measured  at  different  phases  of  the  period 
of  revolution.  Thus  it  is  found  that  at  the  instant 
when  the  circuit  is  made  there  is  no  difference  of 
potential , but  in  an  indefinitely  short  time  the  electro- 
motive force  rises  to  40  or  45  volts,  and  remains  at 
that  value  almost  without  change  until  the  current 
again  becomes  very  feeble,  and  then  the  electro- 
motive force  suddenly  falls.  The  difference  of 
potential  in  the  arc  seems  to  be  constant  within 
very  wide  limits  for  the  values  of  the  current.  The 
conclusions  arrived  at  by  M.  Joubert  are  that  the 
resistance  of  the  arc  is  very  small ; that  it  varies  with 
temperature  and  diminishes  as  the  temperature 
increases.  The  difference  of  potential  between  the 
two  carbons  is  due  to  an  electromotive  force,  which 
is  independent  of  the  current,  and  which  is  esti- 
mated by  him  at  30  volts.  Particles  pass  between  the 
carbons  just  as  between  the  electrodes  in  a volta- 
meter. There  seems  to  be  an  action  like  polarisa- 
tion, and  the  work  done  depends  only  upon,  and 
is  proportional  to,  the  quantity  of  electricity  which 
passes. 

Another  method  of  measuring  the  currents  which 
is  applicable  to  both  continuous  currents,  and  to 
obtain  the  average  values  of  alternate  currents, 
depends  on  the  development  of  heat  in  an  electric 
circuit.  It  was  shown  by  J oule,  and  follows  from 
the  law  of  transformation  of  energy,  that  the  heat 
developed  by  a current  C in  a resistance  r in  time  t 
is  r hence  the  current  C may  be  measured  by 
the  quantity  of  heat  received  in  a given  time  by 
water,  in  which  a resistance  r is  immersed.  This 
method  has  been  employed  by  Dr.  Siemens,  and 
was  one  of  the  methods  employed  by  Dr.  Hopkiii- 
son  in  measuring  electric  light  currents. 

In  his  experiments.  Joule  inserted  a wire  of 
known  resistance  in  a given  quantity  of  water 
placed  in  a calorimeter,  and  measured  the  change 
of  temperature  of  the  water,  and  also  measured  the 
current,  and  found  that  H ~ rt  where  H i'i  the 
quantity  of  heat  produced  by  the  currents 
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The  Electro-Dynamometer  Method, — There  is  still 
another  method  of  measuring  currents,  which 
Maxwell  says,  “is  probably  the  best  fitted  for 
absolute  measurements.” 

In  "Weber’s  electro-dynamometer,  one  coil  is 
suspended  within  another,  by  means  of  two  fine 
wires,  through  which  the  current  is  led  to  the 
suspended  coil.  This  arrangement  is  not  suitable 
for  powerful  currents,  because  shunts  become 
necessary,  and  because  the  suspended  wires  become 
heated. 

An  electro-dynamometer  on  the  same  principle 
has  been  devised  by  Dr.  C.  W.  Siemens,  who  has 
kindly  lent  me  one  of  his  instruments  for  these 
lectures. 


Atf ached  to  a binding  screw  (3)  is  one  end  of  a 
fixed  coil  or  bobbin,  across  which  a single  turn  of 
copper  wire  with  its  ends  dipping  into  two  mercury 
cups,  is  freely  suspended  in  a vertical  plane,  so  as 
to  turn  about  a vertical  axis.  One  of  the  mercury 
cups  is  electrically  connected  with  the  binding 
screw  (1)  and  the  other  with  one  end  of  the  fixed 
coil,  so  that  between  1 and  3 the  same  current 
passes  through  the  fixed  coil  and  suspended  wire. 
AVhen  the  current  passes,  the  suspended  wire  tends 
to  turn  about  a vertical  axis,  but  its  motion  is 
counteracted  by  a torsion  spring,  to  one  end  of 
which  the  wire  is  attached,  the  other  end  being 
fixed  to  a socket  carrying  an  index,  vrliich  must  be 


moved  over  a graduated  circle,  so  as  to  bring  the 
suspended  wire  back  to  its  initial  position.  The 
action  between  the  currents  in  the  cods,  and  there- 
fore the  torsion  which  measures  it,  is  proportional 
to  the  square  of  the  current.  By  increasing  the 
number  of  turns  in  the  fixed  coil,  and  having  only 
one  turn  in  the  suspended  wire,  the  action  of  the 
earth’s  magnetism  on  the  current  in  the  suspended 
wire  may  be  neglected  in  comparison  with  the 
action  of  the  fixed  coil  upon  it,  so  that  the  position 
of  the  plane  of  the  magnetic  meridian  at  the  place 
of  observation  may  be  disregarded  in  using  this 
instrument.  There  are  usually  two  fixed  coils  or 
bobbins  ; one  coil,  attached  to  binding  screw  (3), 
being  of  a small  number  of  turns  of  thick  wire  for 
continuous  currents,  and  the  other,  attached  to 
binding  screw  (2),  being  much  longer  and  finer, 
for  use  with  machines  giving  alternate  currents  or 
currents  of  high  tension. 


Hill’s  Electeo-dtxamometee. 


An  electro- dynamometer  has  also  been  devised 
by  Professor  Trowbridge,  of  Harvard  University, 
in  which  there  are  two  large  fixed  coils  made 
from  copper  bands,  between  which  is  suspended 
from  a torsion  head  a small  coil  with  mercury 
connections,  so  that  all  the  current  passes  through 
each  coil.  This  instrument  has  been  improved 
by  Mr.  "W.  H.  Hill,  who  limits  the  swing  of 
the  central  coil,  and  measures  the  current  by 
bringing  the  coil  back  to  its  zero  position,, 
by  balancing  the  force  of  repulsion  of  the  coils 
by  weights  placed  in  two  scale  pans,  one  on 
each  side  of  the  instrument,  so  as  to  balance 
the  action  of  the  current  by  torsion  of  the  suspend- 
ing wire.  If  c be  the  current,  w I the  twisting 
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moment  of  the  weight  w,  G,  and  g the  constants 
for  the  two  coils,  and  k the  constant  of  the  instru- 
ment, 

Then  c=  = 

kGg 

G and  g are  found  by  measurement,  and  k is  foimd 
by  comparison  with  another  instrument.  Through 
the  kindness  of  Messrs.  Elliott  Brothers,  I have 
the  opportunity  of  bringing  before  you  an  electro - 
dynamometer  of  this  form  with  the  latest  improve- 
ments. This  form  of  dynamometer  is  especially 
anplicable  for  large  currents,  since  the  weights  re- 
quired to  bring  the  deflection  to  zero  increase  as 
the  square  of  the  current,  and  so  greater  accuracy 
may  be  attained. 

[The  two  blocks  illustrating  this  lecture  have  been 
kindly  lent,  that  of  Siemens’s  electro -dynamometer  by 
the  Director  of  La  Lumiere  Electrique,  that  of  Hill’s  by 
the  editor  of  the  Electrician. ~\ 


MISCELLANEOUS. 


POST-OFFICE  REPORT. 

The  twenty -seventh  annual  report  of  the  Postmaster- 
General  has  j ust  been  issued,  from  which  the  following 
particulars  have  been  taken  : — 

Lettees. 

The  number  of  letters  delivered  in  the  United 
Kingdom  during  the  12  months  was  1,176,423,500, 
showing  an  increase  of  4'3  per  cent. ; the  number  of 
post-cards,  122,884,000,  an  increase  of  7*4  per  cent.  ; the 
number  of  book  packets  and  circulars,  248,881,600,  an 
increase  of  16‘3  per  cent.  ; and  the  number  of  news- 
papers, 133,796,100,  an  increase  of  2 '5  per  cent. 
There  is  again  a marked  increase  in  registered  letters, 
the  number  recorded  being  10,034,546  against  8,739,191 
of  the  previous  year,  or  an  increase  of  14 ’8  per  cent. 

The  machinery  of  the  dejmrtment  has  necessarily 
been  extended ; 337  new  sub-offices  have  been  opened, 
raising  the  total  number  of  such  establishments  to 
13,637,  which  with  912  head  offices,  makes  the  grand 
total  of  post-offices  14,549.  About  620  letter-boxes  have 
been  added,  and  the  number  of  receptacles  of  all  sorts 
for  letters  may  be  stated  at  27,709. 

Eight  hundred  officers  have  been  added  to  the  force, 
which,  on  the  31st  of  December  last,  had  reached  a 
total,  including  all  grades,  of  over  47,000  persons,  of 
whom  over  2,000  are  women.  The  success  obtained  in 
employing  women  as  clerks  in  the  Savings-bank  and 
the  Receiver  and  Accountant-General’s  Office  has  led 
to  their  number  being  considerably  increased.  Flitherto 
these  clerks  have  been  appointed  upon  a plan  of  limited 
competition,  three  being  nominated  to  compete  for  each 
vacancy.  In  future,  however,  the  appointments  will 
be  made  through  open  competition,  subject  to  rules 
issued  by  the  Civil  Service  Commissioners.  Another 
important  extension  of  the  principle  of  open  competition 
has  been  carried  out,  male  and  female  telegraphists  in 
London,  Edinburgh,  and  Dublin  being  now  appointed 
m this  way.  The  health  of  the  10,900  officers  employed 
in  London  has  been  generally  good ; the  death-rate, 
uniformly  low,  has  fallen  to  a point  below  any  previously 
recorded,  the  actual  number  of  deaths  in  London  being 
45,  and  the  rate  per  1,000—4-1. 

Among  the  incidents  of  the  year  may  be  mentioned 
snow  storms  of  extraordinary  violence,  which,  impeding 
railway  communication,  and  severely  taxing  the  energies 
of  the  department,  occa.sioned  large  additional  expendi- 
ture. On  the  18th  of  January  no  night  mail  could  be 
despatched  from  London,  and  on  Friday,  the  4th  of 


March,  five  carriages  were  blocked  in  the  snow  in  Scot- 
land, and  were  not  extricated  till  the  following  Monday, 
while  the  Sutherland  and  Caithness  Railway  was  com- 
pletely closed  for  a fortnight.  However,  during  the 
whole  period  of  the  storm  not  a single  mail  bag  was 
lost,  nor,  throughout  the  year,  did  any  accident  occur 
involving  the  loss  of  a life  engaged  in  the  postal  service. 
A letter  containing  a £1,000  cheque,  which  should  have 
been  posted  in  Lombard- street  on  the  18th  of  January, 
was  found  on  the  24th  in  the  Thames  near  Deptford, 
among  some  snow  drift  which  had  evidently  been  carted 
from  the  City  and  thrown  into  the  river.  The  letter, 
which  had  never  passed  through  the  Post-office,  was 
duly  returned  to  the  sender.  During  the  Christmas 
week  more  than  1 Ijmillions of  letters  and  packets,  over 
and  above  the  ordinary  correspondence,  and  four  tons  of 
extra  registered  letters,  representing  a total  postage  of 
nearly  £58,000,  passed  through  the  central  office.  To 
meet  such  extraordinary  pressure  the  services  of  volun- 
teers from  other  departments  of  State  were  obtained 
after  office  hours,  and  the  assistance  thus  procured  was 
found  most  valuable. 

Over  5,300,000  letters  were  dealt  with  in  the  Re- 
turned Letter  Office,  475,000  of  which  it  was  found 
impossible  to  deliver  or  return.  One  contained  a bank- 
note for  £100,  still  unclaimed  ; and  attached  to  the  seal 
of  another  was  a sovereign,  which  was  returned  to  the 
owner,  who  had  forgotten  to  remove  it.  In  addition 
to  the  letters,  about  half  a million  of  post-cards,  four 
million  of  book  packets,  and  400,000  newspapers  found 
their  way  to  the  same  office.  More  than  27,000  letters, 
an  increase  of  3,000  over  last  year,  were  posted  without 
any  address  whatever,  5,000  furnished  no  clue  to  the 
sender,  and  1,340  contained  articles  of  value  to  the 
amount  of  nearly  £5,000.  The  use  of  too  fragile  covers 
occasioned  the  escape  of  some  30,000  articles,  and,  no 
doubt,  entailed  much  disappointment.  The  habit  of 
transmitting  animal  and  perishable  matter,  such  as 
fish,  sausages,  birds  to  be  stuffed,  clotted  cream, 
fruit,  yeast,  salads,  jellies,  live  kittens,  and  dead  rats 
still  prevails  ; and  it  is  necessary  to  appeal  to  the 
public  to  discontinue  a practice  so  injurious  to  the  health 
of  the  officers  in  one  branch  of  the  department,  and  to 
repeat  the  warning  that  such  forbidden  articles  will  be 
stopped.  The  return  of  a letter,  posted  without  an  address, 
to  a fii-m  whose  direction  appeared  within,  led  to  the  dis- 
covery of  a systematic  robbery  of  goods  and  the  appre- 
hension of  the  offenders.  At  Hull,  an  incident  occurred 
proving  the  elasticicity  of  the  postal  organisation  imder 
heavy  pressure.  The  distribution  of  nearly  300,000  cir- 
culars, weighing  20  tons,  issued  by  a single  company, 
and  representing  £2,380  worth  of  postage,  was  effected 
without  confusion  or  delay  in  48  hours.  The  despatch 
necessitated  the  employment  of  seven  extra  railway 
vans,  and  it  is  believed  that  all  the  documents  duly 
reached  their  destination. 

Paecel  Post. 

In  October  last  a Postal  Conference,  attended  by  the 
Secretary  of  the  Department,  and  Mr.  Benthall,  one  of 
the  Assistant  Secretaries,  was  held  in  Paris  to  consider 
the  possibility  of  establishing  an  International  Parcel 
Post.  After  much  discussion,  an  agreement  was  arrived 
at  providing  for  the  transmission  throughout  almost 
the  whole  of  Europe  of  parcels  not  exceeding  three 
kilogrammes  (about  6^1b.)  in  weight  at  very  moderate 
charges.  It  was,  however,  impossible  for  Great  Britain 
to  sign  the  treaty  vrhich  embodied  these  conclusions 
without  having  previously  established  for  herself  an 
inland  parcel  post. 

Telegeaphs. 

The  telegraph  business  of  the  United  Kingdom 
continues  to  increase  ; the  messages  sent  were  more 
numerous  by  3,419,828  than  in  the  previous  year,  and 
the  aggregate  reached  29,966,965.  During  the  year 
107  new  offices  were  opened,  and  the  total  number  now 
stands  .at  5,438.  The  new  main  line  from  London  to 
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tpwns  in  the  north  of  England  and  to  Scotland,  com- 
menced in  1880,  and  now  complete,  forms  an  important 
aiddition  to  the  system,  and  the  wants  of  the  metropolis 
and  its  neighbourhood  are  being  met  by  a considerable 
multiplication  of  wires.  The  snow-storms  in  January 
occasioned  many  breakages  and  much  labour.  Messages 
sent  by  persons  unable  to  reach  their  homes  added  to 
the  pressure  on  the  department,  and  on  19th  of  January 
the  Central  office  alone  dealt  with  some  6,800  messages 
above  the  average  number. 

Telephones. 

^ On  the  20th  of  December,  an  important  decision  of 
the  Exchequer  Division  of  the  High  Court  of  Justice 
defining  the  rights  of  the  department  in  connexion 
with  telephones  was  given  against  the  companies  which 
had  established  exchanges,  but  after  much  negotiation 
an  agreement  was  concluded  which,  while  protecting 
the  interests  of  the  public,  afforded  reasonable  advan- 
tages to  the  companies  concerned.  The  system  of  tele- 
phonic intercommunication  is,  therefore,  now  being 
extended  partly  through  the  agency  of  companies  and 
partly  by  the  Post-office.  The  Department  has  in 
course  of  completion  telephone  intercommunication 
systems  at  Swansea,  Glasgow,  Greenock,  Hull,  Man- 
chester to  Liverpool,  Newport  to  Cardiff,  Leicester, 
Sunderland,  and  other  towns,  and  is  receiving  applica- 
tions from  many  quarters. 

Savings  Banks. 

Much  has  been  done  during  the  year  to  encourage 
thrift.  On  the  22nd  of  November,  1880,  an  Act  came 
into  operation  by  which  any  person  desiring  to  invest 
any  sum  between  £10  and  £100  in  Government  Stock 
can  do  so  through  the  agency  of  a savings  bank  at  a 
trifling  expense,  varying  from  9d.  to  2s.  3d. , and  have 
the  dividends  collected  free  of  further  charge.  The 
purchase  can  be  effected  either  by  transferring  money 
from  the  depositor’s  account,  or  by  means  of  a sum 
specially  deposited  for  immediate  investment.  Between 
the  22nd  of  November  and  the  31st  of  March  the 
amount  thus  transferred  through  the  Post  - office 
Savings  Banks  was  £151,465,  and  the  amount 
specially  deposited.  £230,674,  making  an  aggregate 
of  £382,139  invested  by  about  6,300  persons,  and 
it  is  satisfactory  to  notice  that  the  sales  did 
not  exceed  £7,500.  The  stock  certificates  with 
coupons  payable  to  bearer,  obtained  under  Sec- 
tion 3 of  the  Act,  were,  in  the  period  stated, 
63  in  number,  and  £4,950  in  amount.  Notwith- 
standing the  channel  thus  opened,  the  total  amount  of 
deposits,  with  the  interest  due,  had,  on  the  31st  of 
December,  reached  £33,744,637,  showing  an  increase  of 
£1,732,503  over  the  amount  recorded  on  the  correspond- 
ing day  of  1 8 7 9 . The  Post  - office  Savings  Bank  year,  pre  - 
scribed  by  statute,  terminates  on  the  31st  of  December, 
but  comparing  the  financial  years  ended  31st  March, 
the  result  obtained  is  : — The  total  amount  of  deposits 
on  the  31st  of  March,  1880,  including  interest  to  pre- 
vious 31st  of  December,  £32,578,405  ; the  total  amount 
of  deposits  on  the  31st  of  March,  1881,  including  in- 
terest to  previous  31st  of  December,  £34,782,329  ; esti- 
mated increase  in  the  financial  year  ended  the  31st  of 
March,  1881,  £2,203,924. 

The  attention  of  the  department  had  for  some 
time  been  drawn  to  the  demand  for  a minimum  limit 
of  deposit  lower  than  the  shilling  prescribed  by  Parlia- 
ment. With  a view  to  meet  this  demand,  and  to 
encourage  the  saving  of  very  small  sums,  the  Post- 
master-General adopted  a plan  which  was  submitted 
to  him  by  Mr.  Chetwynd,  the  Receiver  and  Accountant- 
General.  Small  slips  of  paper,  specially  prepared, 
were  provided  by  the  department,  and  distributed  gratis, 
with  an  intimation  that,  if  12  penny  postage  stamps 
were  affixed  to  them,  they  would  be  accepted  as  a 
deposit  of  one  shilling.  The  plan  was,  in  the  first  instance, 
tried  as  an  experiment  in  certain  counties  in  September 


last.  Before  it  had  been  in  operation  for  more  than  a 
few  weeks,  its  success  became  so  marked  that  the 
Postmaster- General  decided  that  on  the  15th  November 
it  should  be  extended  to  the  whole  country.  The 
cleanly  condition  in  which  the  shps  arrive  is  worthy  of 
notice.  The  number  received  to  the  close  of  March  was 
576,560,  and  it  is  estimated  that  223,000  new  accounts 
originated  in  this  manner. 

The  number  of  Post-office  Savings  Banks  now  open 
in  the  United  Kingdom  is  6,302,  as  against  6,016 
mentioned  in  the  last  report. 

The  condition  of  the  Savings  Banks  in  Ireland  is 
still  a subject  of  peculiar  interest.  The  increase  of 
capital  recorded  in  the  previous  year  has  not  only  been 
maintained,  but  has  been  augmented  by  £47,000,  and 
is  larger  than  any  annual  increase  during  the  past  ten 
years.  The  total  amount,  including  interest,  duo  to 
depositors  on  the  31st  of  December  last  was  £1,555,900, 
being  £138,500  in  excess  of  the  total  of  the  previous 
year,  exclusive  of  a sum  of  £17,000  invested  in  Govern- 
ment Stock.  The  names  of  about  10,000  new  depositors 
were  added,  and  the  proportion  to  population  is  1 in 
65,  as  compared  with  1 in  74  in  1879.  Every  coimtyin 
Ireland  contributed  its  quota,  and  the  increase  in  the 
eight  counties  scheduled  as  distressed  amounted  to 
£8,448  over  and  above  the  growth  of  the  previous  year 
— viz.,  £33,866  against  £25,418. 

Postal  Oedees. 

Under  the  provisions  of  the  “ Postal  Orders  Act, 
1880,”  a new  system  was  introduced  on  the  1st  of 
January,  providing  an  inexpensive  and  easy  way  of 
sending  small  sums  of  money  to  different  parts  of  the 
United  Kingdom.  This  Act  was  founded  on  a Bill 
introduced  in  the  previous  Session  by  Lord  John 
Manners.  Drafts,  entitled  postal  orders,  can  now  be 
bought,  at  any  money-order  office,  for  different  amounts, 
varying  from  Is.  to  20s.,  subject  to  a commission  rang- 
ing from  one  halfpenny  to  twopence.  In  three  months, 
646,989  of  such  orders  were  sold  of  the  value  of  £292,150, 
producing  commission  to  the  amount  of  £3,750  ; and 
it  is  evident,  from  the  increasing  demand,  that  the 
public  appreciate  the  convenience  thus  provided. 
The  decrease  in  the  number  of  money-order  tran- 
sactions, which  commenced  in  1878,  is  again  visible. 
The  inland  orders  recorded  show  a falling  off  of 
2‘7  per  cent,  in  number,  and  2' 2 per  cent,  in 
amount  as  compared  with  the  previous  year.  Thisi 
result  is  no  doubt  attributable  to  the  increased  facilities 
of  transmission  by  other  means,  such  as  registered 
letters  and  postal  orders.  The  number  of  orders  for 
large  amounts  increase,  and  the  foreign  and  colonial 
business  exhibits  a steady  progress.  Notwithstanding 
the  diminution  in  the  number  of  inland  orders,  the  gross 
amount  transmitted  for  the  public  was  over  26  millions' 
sterling,  and  the  losses  by  fraud  and  default  did  not 
exceed  £215.  It  will  be  seen  that  the  decrease  in  the' 
gross  amount,  as  compared  with  last  year,  is  nearly 
made  up  by  the  amount  of  postal  orders  issued  in  three' 
months,  and  it  may  be  expected  that  the  results  of  both 
methods  combined  will  eventually  produce  a total  con- 
siderably in  excess  of  the  amount  formerly  transmitted 
by  money  orders  alone. 

Revenue. 

The  gross  revenue  collected  within  the  year  was  a 
little  over  8 j millions,  that  is,  £8,367,311.  The  ex- 
penditure was,  £5,440,665.  The  net  revenue  was, 
therefore,  £2,920,646,  being  an  increase  of  £88,017  on 
the  xirevious  year. 

The  capital  sum  raised  for  the  purchase  of  the  tele- 
graphs since  1869  exceeded  10  millions  sterling,  and 
hitherto  the  results  of  the  undertaking  have  exhibited 
an  annual  deficiency  of  interest  amoimting  in  the 
aggregate  to  not  less  than  £1,216,000.  For  the  first 
time,  however,  the  net  telegraph  revenue  for  the  year— 
viz.,  £328,878,  has  been  sufficient  to  pay  the  fub 
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1 jiterest,  3 per  cent,  on  the  capital,  and  leave  a real 
I surplus  of  £2,462  towards  the  cancelling  of  debt. 

1 It  is  to  be  observed  that,  in  consequence  of  the 
; Savings  Bank  fimds  being  vested  in  the  National  Debt 
I Commissioners,  no  allusion  is  made  in  the  accounts  to 
! the  revenue  and  expenditure  of  the  Savings  Bank 
I Department,  but  the  Postmaster- General  adds  the 
' following  particulars  The  expense  of  conducting 
pavings  bank  business  during  the  year  was  £180,891, 

I or  £3,389  less  than  in  the  previous  year.  This  apparent 
decrease  of  expenditure  at  a time  when  there  was  a 
i large  iucrease  of  business  was,  in  a great  measure,  due 
I to  the  fact  that  the  proportion  of  the  cost  of  the  new 
I savings  bank  building  in  Queen  Victoria -street  charged 
to  the  year  1880  was  much  less  than  that  charged  to 
the  previous  year.  The  net  profit  paid  over  to  the 
Exchequer  by  the  National  Debt  Commissioners  was 
£144,879.  It  would,  therefore,  appear  that  the  real 
Post-office  expenditure  was  £5,629,556,  and  the  revenue 
was  £8,701,081,  showing  a profit  of  £3,071,525. 


THE  GOLD  MINES  OF  SOUTH  INDIA. 

The  following  is  an  abstract  of  a report  on  this  sub- 
ject by  Mr.  Mervyn  Smyth,  which  was  printed  at 
Bangalore,  in  March  of  the  present  year : — 

Mr.  Brough  Smyth,  speaking  of  the  extent  of  the 
Gold  producing  region  in  the  Wynaad,  says:— “Gold 
has  been  found^  in  the  South,  near  Eddacurra ; on  the 
North,  near  Nellacottah  ; on  the  AVest,  near  Vyteri ; 
and  on  the  East,  as  far  as  Bolingbroke,  that  is  to  say 
over  an  area  of  more  than  500  square  miles.”  (Keport 
on  Gold  Mines,  p.  61.)  Of  this  area,  native  workings 
have  been  confined  to  Dcvalla  and  its  vicinity,  a mere 
fraction  of  the  country  indicated;  and  even  here  the 
mines  are  of  no  magnitude,  the  deepest  shaft  being  70 
feet,  and  the  longest  adit  126  feet;  and  yet  it  is  from 
such  workings  as  these,  within  those  narrow  limits,  we 
are  asked  to  believe  that  such  enormous  quantities  of 
gold  as  the  following,  were  obtained: — “b.c.  1000. 
Goffi  brought  to  Solomon  by  way  of  the  Bed  Sea— 

3.330.000  lbs.  weight.  a.d.  1294.  Hansom  paid  to 
-Vlau  a din,  General  of  Jalalu’a  din  Ivhilgy,  Emperor  of 
Delhi,  by  the  Baja  of  Deoghar — 17,500  lbs.  of  gold. 
Am.  1310.  Part  of  spoil  of  Devara  Samudra  (Halabid, 
Mysore)  presented  by  Malik  Kafur,  to  the  Em- 
peror of  Delhi— 2,400,000  lbs.  of  gold.  a.d.  1309. 
Accumulations  of  Kales  Dewar,  Bajah  of  Mabar 

1,200  crores  of  gold,  equal  to  1,200  millions  sterling  or 

90.800.000  lbs.  of  gold.” — (Gold  in  India.)  That  India 

may  have  produced  this  enormous  quantity  of  gold 
IS  not  improbable,  as  witness  the  yield  of  the 
Australian  mines  from  1851-68,  vix.,  147,342,767  pounds 
sterling ; but  what  we  may  well  doubt  is  that  all  this 
wealth  could  have  been  derived  from  the  Wynaad. 
Another  point  which  strikes  one,  and  which  goes  to 
prove  that  the  Wynaad  could  not  have  been  the  locality 
from  which  all  this  gold  was  obtained,  is  the  singular 
absence  of  ruins  of  cities,  temples,  &c. , and  the  presence 
of  primeval  forests  of  vast  extent.  One  would  imagine 
that  where  such  immense  wealth  came  from,  there 
would  be  indications  of  its  influence,  in  the  shape  of  great 
cities,  vast  temples,  tanks,  cultivation,  and  other  signs 
of  cmlisation,  be  most  common,  and  that  such  would 
be  the  natural  result  of  unprecedented  Avealth  we  see 
exemplified  in  the  rapid  growth  of  those  marvellous 
cities  St.  Francisco  and  Melbourne— that  have  sprung 
up  in  a wfidemess  far  more  desolate  than  the  Wynaad. 
Ihe  quefrtion  that  suggests  itself  is,  if  wo  are  not  to  look 
to  the  Wynaad  as  the  spot  from  whence  this  large 
quantity  of  gold  was  derived,  where  else  are  we  to  look  ? 
^V-lc  that  all  the  necessary  requirements  are 

satisfied  in  an  examination  of  the  country  forming  a great 
mangle,  whose  sides  may  be  indicated  by  the  Eastern 
Ghauts,  the  Biver  Kistna,  and  the  Western  Ghauts; 


and  this  country  was  known  as  Mysore  at  the  death  of 
Hyder  Ali  in  a.d.  1782 — a region  whose  geological 
aspect  is  similar  to  that  of  the  gold-bearing  regions  of 
America  and  Australia.  Mr.  Eastwick,  in  an  article 
in  the  “Gentleman’s  Magazine”  for  January,  1880, 
mentions  as  one  of  the  facts  illustrative  of  the  abundance 
of  gold  in  Southern  India,  part  of  the  spoil  of 
Dwarasamudra,  amounting  to  2,400,000  lbs.,  presented 
to  the  Emperor  of  Delhi,  by  Kafur,  his  successful 
general.  The  ruins  of  this  city  are  to  be  seen  in  the 
vicinity  of  Halebid,  in  the  Hassan  district,  Mysore. 
It  is  said  to  have  been  destroyed  shortly  after  its 
capture  by  Kafur  by  another  of  the  ruthless  Mahomedan 
invaders.  The  splendid  temples  still  in  existence  speak 
of  the  great  wealth  of  this  place.  Of  the  wealth  derived 
from  India  by  Solomon  it  will  be  sufficient  to  say  that 
many  of  the  incidents  recounted  in  the  Bamayana,  b.c. 
1300,  show  that  Mysore  was  at  that  time  in  a flourish- 
ing state.  Among  great  cities  of  more  recent  date  may 
be  mentioned  Ikkeri,  Shemoga  district  (a.d.  1640), 
where  gold  pagodas  and  fanams  were  coined,  many  of 
which  are  still  to  be  seen  in  the  Mysore  country, 
Bednur,  or  Nagur,  at  the  capture  of  which  place  Hyder 
was  said  to  have  obtained  twelve  millions  sterling.  Here 
he  established  a mint  where  gold  coins — Haidari  pagodas 
—were  struck  in  his  name.  Vijayanagar  (a.d.  1565) 
identified  with  Hampe  in  the  BeUary  district.  Abdul 
Bazzak,  who  visited  it  in  1441  as  ambassador  from  the 
court  of  Persia,  speaking  of  its  wealth,  says — “In  the 
king’s  treasury  are  chambers  with  excavations  in  them 
filled  with  molten  gold,  forming  one  mass.  All  the  in- 
habitants of  the  country,  whether  high  or  low,  even 
down  to  the  artificers  in  the  bazaar,  wear  jewels  and 
gilt  ornaments  in  their  ears  and  around  their  necks, 
arms,  waists,  and  fingers.”  It  will  be  presently  shown 
that  all  these  cities  were  situated  in  or  near  districts 
known  to  be  auriferous  in  the  present  day,  and  where 
may  be  seen  ruins  of  mines  of  great  extent.  Of  the  N. 
and  S.  Ponaar  (Po;^— gold,  aar — river)  it  will  be  sufficient 
to  mention  the  villages  of  NuUoor  and  Coondoor,  on  the 
former,  and  Utchalam  and  Poonpillay,  in  the  Salem 
district,  on  the  latter,  where  gold-washing  is  carried  on 
to  the  present  day.  On  the  western  coast  gold  is  found 
in  the  Gungavelly  and  Gairsoppa  rivers,  N.  Canara, 
and  in  the  Beypore  river,  in  Malabar.  The  auriferous 
reefs  and  old  workings  of  the  Wynaad  have  been  re- 
ported on  by  Mr.  Brough  Smith,  while  those  of  Kolar 
have  had  more  than  justice  done  them  by  such  men  as 
Mr.  Munday,  Mr.  John  Harris,  Professor  Vazie  Simon, 
&c.,  who  have  examined  them  on  behalf  of  different 
companies.  But  it  is  not  to  these  localities  alone  that 
auriferous  reefs  are  confined,  but  scattered  all  over  the 
whole  area  are  gold-bearing  reefs  and  old  mines,  some 
of  the  latter  of  far  greater  extent  than  any  to  be  found 
in  the  Wynaad  or  Kolar,  and  it  is  believed  that  no  spot 
within  the  boundaries  mentioned  can  be  indicated,  which 
is  more  than  50  miles  from  the  nearest  ancient  working. 
Immediately  south  of  Kolar  is  Baramahal,  in  the  Madras 
Presidency,  wrested  from  Tippoo  in  1792.  The  greater 
portion  of  this  district  is  made  up  of  low  hills,  from 
1,500  ft.  to  4,000  ft.  high.  In  the  northern  part  of  this 
district  are  the  Jaghires  of  Bagalur,  Beriki,  Shola- 
gherry,  and  Kangundi,  the  mining  rights  of  which 
have  been  purchased  by  several  companies.  About  ten 
miles  west  of  the  Coopum  Bailway  Station  is  a singular 
looking  conical  hill,  rising  about  600  ft.  above  the  sur- 
rounding country,  and  about  200  ft.  above  the  remainder 
of  the  ridge,  which  rims  north  and  south,  for  about  15 
miles.  The  top  of  this  peak  terminates  in  a boss,  which 
overhangs  on  its  S.W.  side  and  gives  it  a conspicuous 
appearance,  so  that  it  can  be  recognised  from  miles  off. 
This  hill  is  known  as  Mallapakondah,  and  is  situated  in 
the  Kangundi  Jaghire,  Salem  district.  Half-way  up 
this  hill,  and  on  its  southern  face,  is  the  entrance  of  an 
adit  driven  into  the  heart  of  the  hill.  It  would  appear 
that  there  were  originally  several  of  these  drives  at 
different  levels,  and  the  topmost  is  now  filled  in  with 
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the  sinking  of  the  roof,  which  can  he  traced  for  a 
hundred  yards  or  so  on  the  surface  of  the  hill.  The 
lower  levels  are  still  open,  but  obstructed  here  and  there 
with  great  blocks  of  quartz  and  casing,  but  with  a little 
trouble  and  some  inconvenience  from  the  crowd  of  bats 
that  ccme  trooping  out  at  this  unusual  intrusion,  one 
can  penetrate  about  50  yards.  Of  course  a lighted 
candle  is  necessary,  as  all  is  darkness  within.  The 
mine  is  called  by  the  natives  “ G-owd-shanie,”  and  the 
inhabitants  of  the  village  of  Purtheguttay,  near  the 
foot  of  the  hill,  are  quite  willing  to  lead  the  traveller  to 
the  mine,  but  they  know  nothing  of  its  construction,  or 
that  gold  can  be  obtained  from  it.  A well-made  road 
about  4 ft.  wide,  and  paved  the  whole  way  (IJ  miles) 
with  large  stones,  leads  to  the  mouth  of  the  mine,  and 
testifies  to  its  wealth,  as  it  must  have  paid  well  to  have 
allowed  of  so  expensive  a pathway  being  constructed. 
The  quartz  is  highly  ferruginous  and  dark  coloured, 
dense  in  centre  and  cavernous  where  it  joins  the  casing 
— the  latter  a kind  of  vitrified  slate.  The  principal  reef 
is  about  10  ft.  wide,  and  on  either  side  are  smaller 
reefs,  from  2 ft.  to  2 in.  Sulphate  of  iron  is  apparent 
in  some  of  these,  and  it  is  not  difficult  to  collect  flowers 
of  sulphur  in  small  quantities.  No  gold  can  be  seen  in 
the  quartz  by  means  of  the  naked  eye,  but  a small  piece 
of  a few  ounces,  crushed  and  washed,  gives  innumerable 
grains  of  fine  gold.  It  is  not  necessary  to  choose  a 
particular  piece  of  quartz;  any  bit  from  the  dkbris 
lying  about  may  be  tested  with  good  results. 
Two  miles  south,  and  on  the  same  ridge,  are 
two  other  mines  within  half  a mile  of  each  other. 
The  more  northern,  called  “Goolgunta,”  consists  of 
three  circular  shafts  sunk  at  the  angles  of  a triangle, 
whose  side  is  60  ft.  The  shafts  are  connected  by 
passages  at  about  40  ft.  from  surface,  but  it  is  im- 
possible to  teU  their  extreme  depth,  owing  to  the  large 
quantities  of  water  in  them.  Great  heaps  of  debris 
testify  to  the  amount  of  material  that  must  have  been 
excavated.  Half  a mile  S.E.  is  the  “ ChigarulgTinta  ” 
mine,  the  entrance  to  which  is  by  means  of  two  shafts, 
each  about  7 ft.  wide  and  20  ft.  long.  The  upper  shaft 
is  about  60  ft.  deep,  and  at  one  end  is  a narrow  man- 
hole (just  large  enough  for  a small  man  to  wriggle 
through),  leading  into  the  adjoining  shaft,  which  is 
fully  a 100  ft,  from  surface.  At  the  bottom  of  the 
deeper  shaft  are  two  adits,  running  N.W.  and  S.E. 
along  the  strike  of  the  reef.  Great  numbers  of  rock 
pigeon  have  taken  up  their  abode  in  these  mines,  and 
eggs  inniunerable  and  young  pigeons  are  seen  in  the 
clefts  of  the  rock.  The  great  heap  of  excreta  of  these 
birds  (not  less  than  20  ft.  in  height)  testify  to  the  age 
of  these  mines.  The  whole  of  the  rocks  below  are 
coated  with  chloride  of  ammonia  (sal  ammoniac)  from 
the  urine  of  the  pigeons.  The  quartz  is  of  a yellowish 
white  colour,  and  pyritous,  and  is  extremely  hard,  as  is 
the  casing,  and  it  is  wonderful  to  think  how  the  natives 
could  have  cut  through  such  dense  stuff  with  their 
primitive  appliances.  One  sample  containing  visible 
gold  was  chipped  off  from  a leader  100  ft.  from  surface. 
Two  miles  further  south  is  another  large  mine  called 
“Nundymoduk”  or  “ Baswana.”  The  natives  say 
that  this  mine  is  of  great  extent,  but  the  water  with 
which  it  is  nearly  filled  prevented  its  examination.  The 
natives  have  a tradition  that  when  the  miners  from 
seven  adjacent  villages  were  engaged  picking  away  the 
quartz  at  the  bottom  of  the  mine,  the  water  from  the 
neighbouring  river  (S.  Ponaar)  found  its  way  into  the 
mine  and  drowned  the  workers,  since  which  period  it 
has  been  abandoned.  There  appears  to  be  some  truth 
in  this  statement,  as  when  this  mine  was  pumped  dry, 
some  three  years  ago,  the  skeletons  of  several  human 
beings  were  found.  This,  and  the  two  last -mentioned 
mines  are  in  the  Beriki  Jaghire.  Numerous  other 
mines  exist  in  this  and  the  adjoining  jaghires  of  Shola- 
gherry  and  Bagalur,  and  the  whole  country  is  cut  up 
with  numerous  quartz  reefs,  and  gold  is  washed  in  all 
the  streams  during  the  monsoon.  The  whole  of  this 


country  bears  marks  of  advanced  civilisation  at  an  earl 
date.  At  present  it  is  a wilderness  of  thorny  shrubt 
with  here  and  there  small  villages  of  from  40  to  50  houseti 
In  the  immediate  vicinity  of  the  mines  just  mentione. 
are  the  ruins  of  two  large  cities — Nungungowdah  an 
Hauerkondanee.  The  ruins  of  the  former  cover  severs 
square  miles,  and  the  breached  bund  of  an  immens 
tank,  50  ft.  high,  and  1 mile  long,  and  pitched  through 
out  with  large  stones,  testifies  to  its  importance.  I; 
Dauerkondanee  are  still  standing  several  temples,  bull 
throughout  of  finely  chiselled  stone,  in  good  preserva 
tion.  The  elaborate  and  delicate  carving  of  the  comicei- 
the  great  size  of  the  blocks  used,  speak  of  the  lavish  us 
of  money.  Numerous  inscriptions  in  ancient  Kannad.' 
line  the  basement  of  the  inner  temple.  On  the  adjoining 
hill  (“Yale  Kotay  muUa”- seven  fort  hill)  the  remain 
of  fortifications  are  to  be  seen,  one  above  the  other  t' 
the  top  of  the  hill.  Within  the  topmost  line  of  f ortifica 
tion  is  a large  cave  running  some  distance  into  the  hear 
of  the  hill ; and  within  this  cave,  tradition  has  it,  thi 
mint  of  Ballala  Eaj  was  constructed.  To  this  day,  thej 
say,  when  after  heavy  rain,  water  rushes  from  th< 
mouth  of  the  cave,  small  gold  coins  are  occasional!} 
picked  up.  This  locality,  with  its  numerous  antiquities, 
affords  ample  materials  for  the  archaeologist.  Eight} 
miles  south  from  this  place,  we  come  to  the  minei 
worked  by  Tippoo,  in  the  Kolegal  Taluq,  Coimbatore 
district.  These  mines,  as  well  as  those  in  the  adjacem 
Taluq  of  Chamraj nuggar,  Mysore  Territory,  wen 
filled  in,  it  is  said,  by  Tippoo,  and  the  inhabitants  o: 
the  neighbouring  villages  deported,  to  prevent  intelli- 
gence of  these  workings  reaching  the  ears  of  th( 
English,  under  Lord  Cornwallis,  who  invaded  Mysore 
from  this  direction.  The  mines  in  Chamrajnuggai 
are  of  great  extent  and  of  much  antiquity,  and  i1 
IS  from  this  region  that  all  the  gold  said  to  be  sc 
common  at  Munipiu:  is  supposed  to  have  been  got. 

Land  for  mining  purposes  in  Chamraj  nuggar  andi 
Kollegal  has  been  applied  for,  by  several  English  anc 
Indian  Companies.  Thirty  miles  to  the  W.S.W.  we 
come  to  the  Neilgherries,  where  there  are  old  workingt 
of  some  extent  at  Nunjanaud,  described  by  Mr.  Brough 
Smyth  in  his  report  on  the  Wynaad.  Eurther  west  we 
have  the  gold  fields  of  the  Wynaad  and  Malabar. 
Skirting  North  Wynaad  is  the  Heggadevenkota  Taluq, 
Mysore  Territory,  where  gold  is  said  to  be  found  ic 
the  streams.  (“Mysore  Gazetteer,”  Vol.  II.  p.  193.) 
Still  further  north,  in  the  Attikuppa  Taluq,  we  havei 
the  gold  field  of  Chinnataghery,  near  Belli-betta.  These 
mines  are  reputed  to  have  been  of  great  wealth,  but  tc 
have  been  worked  out.  The  famous  temple  of  Melukote 
— the  richest  in  Mysore— is  said  to  have  been  built  with 
the  wealth  derived  from  these  mines,  but  at  present  a- 
few  washers  are  just  able  to  earn  a precarious  livelihood 
by  sifting  the  sands  of  the  neighbouring  streams,, 
during  the  monsoon.  The  late  Maharajah  of  Mysore 
made  an  attempt  to  work  these  fields,  and  employed  a 
set  of  native  miners  for  about  a month,  but  as  no  results.' 
were  obtained,  the  attempt  was  abandoned.  About 
twelve  years  ago  several  samples  were  sent  in  from 
this  locality  by  Col.  Hill,  of  the  Mysore  Commission, 
with  a request  that  they  might  be  assayed,  and  some- 
thing be  done  to  open  these  mines,  of  which  about  54 
exist  at  Belli-betta,  if  the  residt  of  the  assay  shordd  be 
favourable,  but  nothing  seems  to  have  been  done,  the 
report  was  pigeon-holed,  and  the  samples  sent  to  the 
local  museum.  At  present  the  land  has  been  applied 
for  by  several  European  gentlemen,  and  the  truth  of  the 
report  of  the  exhaustion  of  its  auriferous  product  will 
soon  be  tested.  North  again,  we  come  to  the  ruins  of 
the  once  famous  city  Dwarasamadra,  now  called  Hale- 
bid  {Hale^  old,  bedu,  houses).  Allusion  has  already  been 
made  to  the  great  wealth  of  this  city,  in  comparatively 
modern  times;  no  less  than  2,400,000  lbs.  weight  of 
gold  was  paid  to  Kafur  as  a ransom,  and  it  has  often 
been  a subject  of  inquiry  as  to  where  this  vast  quantity 
of  the  precious  metal  could  hayc  been  obtained.  An 
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axamination  of  the  low  slate  hills  to  the  west  of 
Halebid,  and  so  far  north  as  Sakarapatam  will  show, 
that  they  are  in  some  places  actually  honey -combed 
with  mines,  some  in  good  preservation,  others  filled  in 
withie^r«5.  Every  stream  about  these  hills  gives  a 
am  all  yield  of  gold,  showing  that  their  auriferous 
wealth  is  far  from  exhausted.  In  the  adjoining  Taluq 
of  Hamhalli,  are  numerous  mines  and  old  workings, 
and  so  common  was  this  metal  during  the  reign  of  the 
Hoysala  Ballala  kings,  that  a local  tradition  has  it  that 
the* sculptors  employed  on  the  famous  Halebid  temple, 
were  paid  in  gold  equal  in  quantity  to  the  dust  resulting 
from  the  tooling  of  those  “marvellous  elaborations  of 
ornamental  sculpture.”  There  may  be  some  truth  in 
this  tradition,  as  even  the  price  alleged  to  be  paid  to 
the  masons  would  not  be  too  much  for  work  that  has 
called  forth  the  following  eulogium : — “ Some  of  these 
are  carved  (on  stone)  with  a minute  elaboration  of 
detail  which  can  only  be  reproduced  by  photography, 
and  may  probably  be  considered  as  one  of  the  most 
marvellous  exhibitioas  of  hmnan  labour  to  be  found, 
even  in  the  patient  East.”  (“  Eergusson’s  Architec- 
ture,” p.  397.)  These  temples  are  computed  to  have 
cost  nine  millions  sterling.  Seventy  miles  due  west 
from  Halebid,  and  in  the  South  Kanara  District, 
we  have  the  celebrated  diggings  of  Hoondabetta, 
seven  miles  south  of  Mudu  Badari.  Here,  too, 
European  enterprise  has  stepped  in,  and  after  one 
or  two  failures  is  now  in  a fair  way  of  success. 
North-east  from  this  w*e  have  the  Honnali  fields  in  the 
Shemoga  District.  Of  the  richness  of  these  fields  we 
may  judge  from  the  following  official  communication 
from  Mr.  W.  Hill,  Deputy  Commissioner  of  the  Shemoga 
District,  to  the  Commissioner  of  the  Nagar  Division, 
dated  respectively  Novmber  1 6 andDecember  16,1878  : — 
“ The  only  place  in  the  district  where  gold  is  to  be  found 
is  a Nulla  near  the  village  of  PulvanhuUe  in  the 
ChattanhuUe  margin  of  the  Honnali  Taluq.  It  appears 
that  gold  dust  was  formerly  obtained  by  washing  the 
sand  of  the  nulla.  The  right  to  do  so  used  to  be  farmed 
out  under  the  head  ‘ Julgar,’  but  this  item  of  revenue 
was  abolished  in  1870.  Vide  Isthiar,  dated  28th 
September,  1860,  the  amount  of  contract  realised  was — 
1857-58,  Rs.  357  8a.;  1858-59,  Rs.  264.  Since  then 
2 to  4 Rs.  weight  is  brought  weekly  to  the  market  at 
Nyamti  for  sale  by  the  julgars  (sifters).”  “Since 
writing  my  letter.  No.  763,  of  the  16th  ultimo,  on  the 
gold  washed  out  from  the  sand,  or  rather  alluvium,  of 
the  Palavanhtdli  stream,  three  miles  south  of  Nyamti, 
I have  the  honour  to  report  that  I have  been  able  to 
visit  the  spot  and  gather  the  following  further  par- 
ticulars : — (2.)  The  number  of  men  who  gain  a liveli- 
hood by  washing  the  gold  is  about  20.  Their  number 
was  formerly  greater,  but  several  have  been  attracted 
during  the  last  ten  years  to  a hill  called  Bijari  G-udda, 
near  Karkal  in  South  Kanara,  where  the  finds  are  said 
to  be  greater  and  the  work  more  remunerative.  Work 
is  carried  on  in  Pulvanhulli  mostly  in  the  rainy  months, 
and  regular  workers  are  said  to  be  able  to  earn  as  much 
as  Rs.  50  in  the  season.  Once  and  again  small  nuggets 
are  met  with.  The  largest  found  was  about  ten  years 
ago,  1 oz.  14dwts.  6 grs.  in  weight;  another,  more 
recently,  of  1 oz.  5 dwts.  1 7 grs. ; and  a third,  acci- 
dentally to  an  outsider,  of  1 oz.  1 dwt.  10  grs.  in  weight. 
The  quantity  of  gold  bought  annually  in  Nyamti  and 
the  neighbourhood  is  said  by  the  traders  to  be  1 lb.  11  oz. 
in  weight,  of  the  value  of  Rs.  800.  I beg  to  forward 
a small  specimen  of  the  gold,  valued  at  Rs.  5 
(to  be  obligingly  returned  if  not  bought  for  the 
museum),  also  some  black  ferruginous  sand  with  minute 
particles  of  gold  (of  the  value  of  As.  3),  such  as 
usuaUy  found  by  the  washers.  The  process  followed 
by  them  is  very  simple.  They  dig  up  the  loose  gravel 
(alluvium)  in  the  bed  and  sides  of  the  stream,  and 
putting  a quantity  of  it  in  a small  trough,  on  a slight 
incline,  wash  the  earth  out  about  three  or  four  times, 
and  cast  the  heavy  stones  away,  till  only  the  light  black 


sand  remains.  This  they  put  into  a hoUow,  flat,  roimd, 
wooden  dish,  sift  it,  if  the  particles  of  gold  are  visible, 
after  which  they  gather  them  together  with  the  use  of 
mercury,  which,  being  volatile,  is  afterwards  easily 
separated.  The  diggings  are  not  confined  to  the 
PalvanhuUi  stream,  but  to  all  the  minor  streams  flowing 
from  the  hills  in  the  neighbourhood.  One  of  the  best 
is  said  to  be  the  Surhona  stream,  near  Devikopa,  a little 
off  the  Kumsi  Honali  road,  about  three  miles  N.W.  of 
Nyamti,  and  about  the  same  distance  from  PalvanhuUi. 
The  chief  drawback  to  its  being  worked  is  the  want  of 
water.  The  Jalagars  (washers)  informed  me  that  they 
were  weU  aware  that  gold  was  dug  up  from  pits  in 
Kanara,  but  they  explained  that  it  would  be  useless  to 
attempt  it  here,  as  veins  of  gold  were  not  found 
embedded  in  the  quartz.  I forward  specimens  of  the 
quartz,  slatey  rock,  gravel,  and  hematite  (iron  stone) 
picked  up  by  me  at  the  heads  of  the  streams  from  which 
the  gold  is  washed  down.  They  may  be  of  assistance 
in  enabling  Mr.  Brough  Smyth,  with  the  foregoing 
information,  to  judge  whether  it  would  be  worth  while 
to  take  the  trouble  of  inspecting  the  locaUty.  Evidently 
the  prospects  of  finding  richer  veins  in  South  Kanara 
are  greater.”  It  is  a noticeable  fact  in  Indian  poUty, 
that  where  a handicraft  has  been  confined  to  a family, 
or  set  of  families,  for  a lengthened  period,  the  people 
who  practice  the  calling  are  identified  with  it,  and  it 
becomes  a caste  distinction,  as  much  as  the  well-known 
four  great  divisions  of  Brahmin,  Kchetria,  Veishya, 
and  Sudra.  The  goldsmith  is  as  much  distinguished 
from  the  weaver  as  the  Veishya  from  the  Sudra,  while 
the  barber  and  shoemaker  have  but  little  in  common 
beside  their  humanity.  Now,  in  Mysore,  we  have  the 
well-known  caste  of  julgars  (gold  washers),  not  very 
numerous  at  present,  perhaps,  yet  so  well  known  that 
the  commonest  ryot  can  teU  whom  you  want  when  you 
ask  for  a julgar,  thus  showing  how  common  the  calhng 
must  have  been  at  one  time.  They  are  to  be  found  in 
some  numbers  in  the  vicinity  of  known  auriferous 
localities  throughout  Mysore,  and  their  presence  is,  in 
a measure,  indicative  of  the  richness  of  the  reefs  there 
found.  One  other  fact  which  goes  far  to  prove  that 
gold  was  commonly  found  in  the  country,  is  to  be  seen 
in  the  geographical  nomenclature  of  the  province. 
Scattered  all  over  this  area  are  rivers,  hills,  towns, 
villages,  and  even  whole  districts,  whose  names  are 
made  up  of  a prefix,  meaning  gold,  and  a distinguishing 
terminal.  It  is  not  to  be  expected  that  so  important  a 
mineral  as  gold  would  have  escaped  the  attention  of  the 
various  races  who  have  at  different  periods  conquered 
the  country ; and  that  it  did  not  may  be  learnt  from 
the  fact  that  we  have  Sanscrit,  Tamil,  and  Kanada 
expressions,  meaning  gold,  to  designate  places  from 
whence  this  mineral  was  obtained.  Thus  the  Sanscrit 
for  gold  is  suvarna  and  hemma.  So  we  have  the  rivers 
Survana-mukhi  (gold-face)  in  the  Kolar  district,  and 
Survana-vati  (gold- feature)  in  Chamraj nuggar,  and  the 
village  of  Survana  in  the  Honali  taluq.  Shemoga ; 
Hemavati,  a tributary  of  the  Cavery,  and  Hemagiri 
(gold-hill),  a large  bund  across  this  river  in  the 
Narsipur  Taluq.  In  Kanada,  gold  is  Honna  and  Chinna^ 
and  we  have  Honnu-Hole,  Honnali,  Honnavalli  Honni 
Kambli,  Bhatta,  Honavar,  and  Chinnagherri.  In  Tamil 
we  have  Ponaar,  Ponoor — fon  being  Tamil  for  gold. 


PUBLIC  INSTRUCTION  IN  THE  PROVINCE 
OF  BOLOGNA. 

Consul  Colnaghi  states  that  the  law  of  compulsory 
instruction  passed  by  the  Italian  Parliament  in  July, 
1877,  has  with  satisfactory  results  been  put  in  force  in 
the  commime  of  Bologna,  where  nearly  the  full  com- 
plement of  children  required  by  law  to  be  under  in- 
struction are  present  at  the  schools,  with  the  exception 
of  the  mountain  and  country  districts,  where  material 
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moral  often  bar  the  way  to  in- 
i f;  ;t  difficulties  have  to  he  met 

\%  1.  'in  the  execution  of  the  law  falls ; 

, >1  *<-d  to  bo  a serious  defect  in  the 

■ . 1^  • in.'iruction  is  compulsory  only 

-.f  six  and  nine,  and  to  remedy  this 
i n made  to  establish  evening  com- 
At  the  schools  belonging  to  the 
1 _-i i a.  I'-ligious  instruction  is  no  longer 

■■  tl  ‘ Casarti  laAv  of  1859  was  some- 
\ iiU  T]u-etcd  to  effect  this  change, 

' in  f in  e since  1870  ; the  effect  of  the 

• ■ „i  iu>  instruction  has,  however,  not 

tlic  number  of  attendants  at  the 

• t i.ai  in  gymnastics  is  obligatory,  and 
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(..  rcio  di  riana  and  other  districts. 

' . no  ; a-f.  movements  performed  in  school 
1'. he ' are  carried  out  in  all  the  schools  of 
The  number  of  schools  in  the  province 
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' 'P  n ■ >nly  during  the  winter  months,  the 
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S-  i'oudary  technical  education  is 
iou’.:;l  tc'  hiiieal  schools,  one  divided 
f Il-dogiui  with  330  inscribed 
<■  ’ ; at  Imola  with  G3.  Bologna 
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li  ' ' h"ol  of  ap])lication  for  ciidl 
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■ ■ . V. ' ll  attended.  'Die  province 
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, ■■■-■  

birth,  who  attend  the  university  lectures  and  tlie, 
technical  schools.  Valerian!  and  Aldini,  founded  by  the| 
two  celebrated  professors  of  those  names,  the  first  as  a- 
school  of  design  for  artisans,  the  second  as  a physical, 
and  chemical  cabinet,  applied  to  arts  and  manufactures. 
These  schools,  united  by  the  municipality,  now  give| 
instruction  to  sixty-two  pupils  of  the  working  classes. 
The  Chamber  of  Commerce  has  recently  annexed  to, 
them  a school  for  the  moral  education  of  youthful 
ai-tisans  between  the  ages  of  thirteen  and  sixteen. 
Consul  Colnaghi  in  his  report  states  that  an  important 
legacy  was  left  by  Dr.  Brands  Alberghetti  to  the 
commune  of  Imola.  By  the  terms  of  his  will  the! 
capital  amount  left  to  the  commune  was  to  be  in- 
vested for  thirty  - one  years,  at  the  end  of  which 
period  half  was  to  be  devoted  partly  to  the  establish- 
ment of  a school  attached  to  the  local  gymnasium  for 
teaching  mathematics  applied  to  the  arts,  and  in  part 
to  reward  any  inventions  that  might  be  deemed  worthy 
in  connection  with  art,  industry,  or  agriculture.  The 
other  half  is  to  be  placed  at  compound  interest,  for 
another  period  of  thirty- one  years,  when  the  same 
division  is  again  to  be  gone  through.  The  first  division, 
of  the  property  will  take  place  this  year,  when  480,085 
lire  will  be  available  for  the  purposes  mentioned;  in 
1911,  the  amount  to  be  divided  will  be  791,042  lire  ; in 
1941,  1,435,902  lire,  and  so  in  a constantly  increasing 
ratio.  If  the  commune  of  Imola  fail  in  carrying  out 
the  wishes  of  the  testator,  the  legacy  reverts  to  the' 
commune  of  Bologna. 


GENERAL  NOTES. 


International  Medical  and  Sanitary  Exhibition, 

1881  .—  This  Exhibition,  organised  by  the  committee  of  the 
Parkes  Museum,  was  closed  on  Saturday,  August  13th, 
when  the  number  of  visitors,  exclusive  of  season  ticket- 
holders,  was  1 ,221 , making  a total  of  24,333  visitors  for  the 
four  weeks  during  which  the  Exhibition  has  been  open, 
allowing  for  one  visit  only  by  each  season  ticket-holder. 
The  closing  of  the  Exhibition  was  taken  advantage  of  by 
the  St.  John  Ambulance  Association,  to  give  a demonstra- 
tion of  ambulance  practice,  and  during  the  afternoon  a large 
number  of  the  visitors  assembled  in  the  conservatory  to 
witness  the  practice.  Prizes  were  competed  for  by  squads  of 
the  Grenadier  Guards,  the  Finsbury  Rifles,  and  the  Metro- 
politan Police.  It  is  expected  that  the  prizes  which  have  been 
awarded  to  exhibitors  will  be  distributed  at  the  annual  meeting 
of  the  Parkes  Museum  in  the  autumn.  The  preparation  of  a 
design  for  the  diploma  was  entrusted  to  Mr.  Cave  Thomas,, 
who  has  produced  a composition,  in  the  centre  of  which  is  a 
female  figure,  representing  Sanitary  Science,  at  the  prow  of 
a boat,  in  the  act  of  casting  out  a life-buoy. 

Electric  Lighting. — The  station  at  King’s-cross  i.s| 
now  lighted  by  the  Crompton  electric  light.  There  are  12 
Crompton  lamps  within  the  station,  six  above  the  arrival 
platform,  and  six  above  the  departure  platform.  Two  othersi 
of  a larger  size  are  placed  on  the  outside  of  the  building,  at- 
the  extreme  corners  of  its  front.  These  lights  are  worked 
from  five  Burgin  dynamo -electric  machines,  driven  by  a 
steam-engine  of  12-horse  power  nominal.  The  area  to  be 
lighted  consists  of  two  bays,  each  1 05  feet  wide,  and  the 
cab-rank  adjoining  the  arrival  platform,  which  is  40  feetj 
wide.  The  total  length  is  880  feet,  and  the  height  to  the 
top  of  each  bay  is  72  feet.  The  total  area  to  be  lighted  is, 
therefore,  220,000  square  feet,  giving  an  area  of  18,333 
square  feet,  or  nearly  half  an  acre  to  each  lamp.  The  lamps 
are  suspended  at  a height  of  30  feet  from  the  platform  level. 
Within  the  station  they  are  arranged  on  four  distinct  circuits, 
each  circuit  supplying  three  lamps.  The  light  of  each  lamp 
is  about  equivalent  to  4,000  candles.  The  two  lights  hung 
outside  the  station  are  of  considerably  greater  power,  being 
about  6,000  candles  each.  They  are  placed  on  a separate 
circuit,  which  has  thus  to  supply  only  two  lamps,  as  com- 
pared with  three  in  the  case  of  the  circuits  which  work  thei 
interior  lamps.  These  lamps  are  placed  at  the  height  of  70. 
feet.  The  lighting  was  officially  started  on  the  evening  of i 
thellthints. 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  August  26,  1881. 


749 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 

No.  1,501.  VoL.  XXIX. 


FRIDAY,  AUGUST  20,,  1881. 


All  communications  for  the  Society  should  he  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.O, 


NOTICES. 


ART  FURNITURE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Eoyal  Albert  Hall,  is  now  open 
daily.  A non -transferable  season  ticket  will  be 
sent  to  any  member  of  the  Society  on  application 
to  the  Secretary. 


PROCEEDINGS  OF  THE  SOCIETY. 


CAKTOR  LECTURES. 

THE  SCIENTIFIC  PRINCIPLES  INVOLVED 
IN  ELECTRIC  LIOHTING. 

By  Professor  W.  Grylls  Adams,  F.R.S. 

Lecture  III.— Delivered  Monday, 
March  21,  1881. 

Use  of  magndo-  and  dynamo-electric  machines  for 
electric  liyhtiny. — Electric  lighting  hy  means  ef  the 
arc. 

The  fundamental  principles  which  underlie  all 
magneto-electric  machines  are  the  four  great  prin- 
ciples discovered  by  Oersted,  in  1819,  by  Ampere 
and  Arago,  in  1820,  and  by  Faraday,  in  1831.  In 
1819,  Oersted  (bscovered  the  action  of  a current 
of  electricity  on  a magnet.  In  1820,  Ampere  dis- 
covered the  action  of  magnets  and  currents  on 
currents  of  electricity  in  their  neighbourhood,  and 
in  the  same  year  Arago  showed  that  currents  of 
electricity  produced  magnetisation,  thus  laying  the 
foundations  of  electro-magnetism  ; and  in  1831 
Faraday  showed  that  induced  currents  were  pro- 
duced by  the  motion  of  magnets.  All  machines 
for  the  conversion  of  -work  into  electricity  are 
founded  on  Faraday’s  great  discovery  of  the  in- 
duced current,  derived  from  the  relative  motion  of 
a magnet  and  a coil  of  wire. 

Magneto-electric  machines  are  divided  into  two 
great  classes,  according  as  they  furnish  continuous 
currents  or  alternate  currents.  All  such  machines 
are  alternate,  as  far  as  regards  the  currents  in  the 
coil;  but  these  currents  are  made  to  flow  always  in 
the  same  direction  in  the  external  circuit,  in  con- 
tinuous current  machines,  by  means  of  a commu- 
tator which  reverses  the  contact  at  every  half-turn. 


The  machines  of  Pixii,  in  1832,  followed  by  those 
of  Saxton  and  Clarke,  were  the  first  continuous 
current  machines.  From  these  we  may  pass  to 
Wheatstone’s  introduction,  in  1845,  of  electro- 
magnets in  place  of  permanent  magnets,  to  produce 
the  magnetic  field.  In  1854,  Messrs.  Werner  Siemens 
and  Halske  introduced  the  Siemens  armature,  in 
which  the  coil  is  wound  longitudinally  in  a groove. 
The  strength  of  the  continuous  current  depends  on 
the  velocity  of  rotation,  on  the  length  of  the  wire, 
and  on  the  power  of  the  magnetic  field  formed  by 
the  magnets. 

It  is  remarkable  that,  in  1854,  Hjorth  originated 
an  idea  which  was  some  13  years  in  advance  of  his 
time ; he  patented  an  improved  magneto-electric 
battery,  in  which  the  currents  induced  in  the  re- 
volving armature  pass  round  the  electro-magnets, 
and  increase  their  magnetism,  and  so  increase  the 
induced  currents  at  compound  interest  rate.  This  was 
the  celebrated  principle  afterwards  re- discovered 
by  Siemens  and  by  Wheatstone  simultaneously 
in  1867,  which  has  formed  the  basis  of  all  dynamo- 
electric  machines,  and  which,  for  equal  power,  are 
cheaper  and  more  compact  than  all  other  magneto - 
electric  machines. 

Dynamo -electric  Machines. 

In  February,  1867,  Dr.  Siemens  and  Sir  Charles 
Wheatstone,  on  the  same  evening,  presented  to  the 
Royal  Society  their  two  papers,  “ On  the 
augmentation  of  the  power  of  a magnet  by  the 
reaction  thereon  of  currents  induced  by  the  magnet 
itself.”  According  to  the  principle  then  put  for- 
w-ard  by  Dr.  Siemens,  the  rotating  armature,  the 
electro-magnet,  and  the  external  resistance,  such 
as  an  electric  lamp,  are  joined  up  so  as  to  form 
one  simple  circuit.  A small  amount  of  magnetism 
is  communicated  to  the  electro-magnet,  so  that,  on 
rotating  the  coil,  a current  is  induced  alternately 
in  oj)posite  directions,  and  after  being  reduced  to 
the  same  direction  by  a commutator,  this  current 
passes  through  the  coils  of  the  electro-magnet  in 
such  a direction  as  to  make  it  stronger,  so 
enabling  it  to  react  on  the  armature.  Thus  the 
magnet  and  the  armature  act  and  react  on  one 
another,  strengthening  the  magnetic  field,  and 
continually  strengthening  the  induced  currents. 
Sir  Charles  Wheatstone  put  forward  the  same 
principle,  and  called  attention  to  the  fact  that  at 
the  first  instant  of  completing  the  combined 
circuit  the  effects  are  stronger  than  they  are 
permanently.  The  principle  of  these  dynamo- 


Fig.  a. — Dynamo-Electric  Machine. 


electric  machines  is  clearly  shown  in  the  figure  A, 
where  N and  S represent  the  poles  of  the  electro- 
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enclosing  the  revolving  armature,  tlie 
. xtcnml  resistance  in  the  circuit  being  repre- 
sented by  an  electric  lamp.  Sir  Charles  Wheat- 
-t  <n.‘  also  ])ointed  out  that  a very  remarkable 
iii‘ reuse  of  all  the  effects  is  observed,  when  a shunt 
is  finployed  to  divert  a gi’eat  portion  of  the 
‘■urr*  i:t  from  the  electro-magnet.  By  that  means 
! ur  ii:  hrs  of  platinum  wire,  *0067  in.  diameter, 
\v  .s  mado  to  glow.  A certain  resistance  in  the 
h].:.nt  was  found  to  be  necessary  to  produce  the 
1 • st  . ff‘  ts,  so  as  neither  to  weaken  the  magnetism 
t . mu<-h,  nor  to  give  the  current  too  much  work 
! I -1  ) in  licating  a high  resistance. 

In  addition  to  this,  Sir  Charles  Wheatstone 
’ V.-  I that  the  effects  above  described  are  far 
n f'  rior  to  the  effects  obtained  by  placing  the  work 
t . ■ done  in  the  shunt  circuit.  Thus  seven  inches 
. f a in-  were  made  to  glow  in  the  shunt,  when  only 
I r i ‘Ins  of  the  same  wire  would  glow  in  the 
. • ginal  l inaiit.  There  is  thus  a double  advantage, 
•■T  tli.-r.-  is  no  loss  of  resistance  by  introducing 
tt“  liunt,  the  resistance  of  the  shunt  being  the 
I.  .si^t:ln<  1'  on  which  the  useful  work  is  done. 


1 I n. — Dyn.oio-Elkctric  Machine. 


'I  imj.r'-vonient,  suggested  by  Sir  Charles 
’ *'>no  in  Is.yi,  and  now  being  adopted  by 

• . < . . Sicinons  in  liis  latest  dynamo-electric 

> • , i><  very  well  shown  in  figure  B,  for 
.vt  11  a for  tlio  other  figures  illustrating 

• ’ t an  , I ail'  imiobtcd  to  the  kindness  of  the 
i'  f ^ « f I.iiini'rc  Kkdri'jne, 

V<  I ■ it  ? 'iio  id  ij  showed  that  the  effects  are 

' • . inflm  nced  by  a n'sistancc  in  the  electro- 

‘ ' It;  -leli  than  in  either  of  the  other 

t • . '!  hu^,  with  about  four  inches  of  glow- 

' . i’  1 .it  win-  in  circuit,  the  addition  of 

1 ' in-'  ln  sof  ])latinum  wire  in  the  anna- 

i ■>  b.  or  in  the  shunt,  produced  a -inch 
V ! ; f f(.;jr  feet  of  tlio  saiiio  wire  was 
1 1 tb-  < ! ■<  1 ro- inagNct  branch  to  reduce 
' • '*  " - -urt ii.s  of  an  inch.  Dr.  Siemens 

V.  I ’’it.  f. .r  tin-  greatest  etliciciuy,  the 
• ^ »’  ( ridaling  eoil  must  bo  small,  but 
’ ' ot  il;(>  elrel lo-niagnct  may  be 

‘ . '1  'll  t in  both  ca.'.es  the  wires  should 

' ’ - i,  b':t  cf  l unsidcrabli!  diameter. 

T:  i;  ( I::  AMMK  lilNO. 

b ' <,rrn  Tn-'  anmilun',  coils  of  wire  are 
t’i  T . ;d  in  the  same  direction,  round 
‘ . »■  ; ' - ti-.n,  wh(-n  a current  is  flowing 

' " ■->  ‘.'1-  regarded  as  an  electro -magnet. 

- • ' m-’-  ’ • of  id]  tloso  scction-'d  dectroT 


magnets  will  point  in  the  same  direction  round 
the  ring.  Consider  only  one  of  these  electro- 
magnets with  its  north  pole  directed  towards  the 
south  pole  of  another  magnet,  it  will  be  attracted 
towards  it,  and  with  greater  and  greater  force  the 
nearer  it  approaches ; on  passing  the  south  pole, 
its  own  south  pole  will  be  presented  to  the  south 
pole  of  the  fixed  magnet  which  it  has  just  passed, 
and  its  motion  will  be  continued  in  the  same 
direction. 

Now,  suppose  no  current  to  be  flowing  in  the 
ring,  then,  on  applying  force  to  produce  the  same 
motion  as  before,  the  induced  current  will  be  in 
the  opposite  direction,  i.e.,  as  the  coil  revolves 
towards  the  south  pole  and  past  it,  the  induced 
current  in  the  coil  is  round  the  ring,  as  we  look  at 
it  from  behind,  in  the  direction  opposite  to  the 
motion  of  the  hands  of  a watch. 

With  right-handed  winding  of  the  wire  on  the 
ring  like  a cork-screw,  the  current  is  coming 
towards  the  observer,  or  in  the  opposite  direction 
to  the  motion  of  the  ring  on  the  side  nearest  the 
south  pole. 

If  we  consider  a section  of  the  ring  as  it  ap- 
proaches and  goes  away  from  the  north  pole  of  the' 
magnet,  the  induced  current  in  the  coil,  as  the' 
observer  looks  at  it  from  behind,  will  be  in  thel 
same  direction  as  the  hands  of  a watch  move,  so' 
that  the  current  will  be  away  from  the  observer,  or' 
in  the  same  direction  as  the  motion  of  the  ring  on 
the  side  nearest  the  north  pole.  Hence,  currents! 
flow  opposite  ways  round  the  ring  in  the  two 
halves  of  the  ring,  and  meet  at  points  equidistant 
from  the  two  poles. 

Dynamo -ELECTEic  Machines. 

When  the  armature  of  a dynamo-machine  is 
turned,  the  amount  of  work  which  is  produced  by 
means  of  it  is  proportional  to  the  number  of  turns  of 
the  armature  per  minute.  If  the  same  current  jiassesi 
through  the  electro -magnet  and  the  armature,  then 
the  current  in  one  acting  on  the  current  in  the 
other  will  attract  or  repel  it  with  a force  propor- 
tional to  the  product  of  two  currents,  f.e.,  to  the 
square  of  the  current.  The  action  between  the 
currents  is  increased  four-fold,  when  the  current 
in  each  is  doubled.  Hence,  when  such  a machine  is 
used  as  a generator  of  an  electric  current,  the 
external  work  which  can  be  done  by  that  current 
in  the  electric  arc  or  elsewhere  is  proportional  to! 
the  square  of  the  current. 

Use  oe  Sepaeate  Exciting  Machine. 

In  all  dynamo-electric  machines,  where  the  samt 
current  passes  round  the  magnet  and  the  armature, 
any  disturbance  in  the  resistance  of  the  outei 
circuit,  in  the  electric  arc  for  instance,  at  once 
alters  the  current,  and  this  alters  the  strength  ol 
the  magnetic  field,  which  again  jiroduces  a furthei 
disturbance  in  the  current,  so  that  any  disturbance 
is  intensified,  just  as  the  permanent  magnetism  o: 
the  iron  core  is  intensified  by  the  action  of  the 
current  in  the  machine  on  itself. 

To  obtain  greater  regularity,  Wilde,  in  1863 
proposed  to  employ  a separate  continuous  curren' 
machine  to  give  a permanent  magnetic  field,  anc 
to  revolve  the  armature  of  the  second  machim 
between  the  poles  of  the  magnet  which  is  excitei 
by  the  first  machine.  In  order  to  find  the  yield  O- 
effective  work  of  these  ^^ohines,  and  their  efficienc^i 
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for  electric  lighting  or  for  other  purposes,  we  have 
seen,  from  the  laws  of  Ohm  and  Joule,  that 
measurements  of  current,  and  of  the  work  done  by 
the  current,  must  be  made. 

In  the  last  lecture  I indicated  four  methods  of 
making  such  measurements,  viz.  : — 

1.  The  galvanometer  method, 

2.  The  heat  method,  f.e.,  by  the  change  of 
temperature  produced  by  the  current  in  a wire  of 
given  resistance. 

3.  The  electrometer  or  potentiometer  method. 

4.  The  electro-dynamometer  method,  ^.e.,bythe 
attraction  between  different  parts  of  the  same 
current. 

Efficiency  of  Magnetic  and  MLvgneto- 
ELECTiiic  Machines. 

If  we  take  a battery  ui  a closed  circuit,  we  know, 
from  the  laws  of  Faraday,  that  the  amount  of 
current  produced  is  directly  proportional  to  the 
weights  of  the  chemical  elements  decomposed  in 
each  of  the  cells  of  the  battery,  the  quantity  of 
zinc  dissolved  in  the  battery  being  a measure  of  the 
quantity  of  current  which  has  passed.  According 
to  the  laws  of  transformation  of  energy,  the  work 
done  in  the  chemical  actions  is  here  equivalent  to 
the  work  done  in  heating  the  circuit.  We  may 
express  the  energy  or  the  work  done  by  electric 
currents  in  the  same  way  as  we  express  the  energy 
of  a head  of  water  by  the  pressure  multiplied  by 
quantity  of  water.  The  electro-motive  force  corres- 
ponds to  pressure,  and  the  current  flowing  to  the 
quantity  of  water,  so  that  the  work  done  by  the 
current  is  the  product  of  electro -motive  force  by 
the  quantity  of  electricity. 

The  work  which  can  be  done  in  the  circuit  is 
Eq  Co,  where  Eg  is  the  electro-motive  force  of  the 
battery,  and  this  is  spent  in  heating  the  resistance. 
Hence,  Eq  Cq  = E,  where  Cq  is  the  current 
produced  through  a resistance  K.  I\ow,  if  any 
portion  of  the  circuit,  carrying  a current,  be  set  in 
motion,  under  the  action  of  exterior  magnetic 
forces,  or  under  the  influence  of  the  mutual  re- 
actions of  the  currents  in  the  fixed  and  movable 
parts,  then  the  equivalent  to  the  chemical  actions 
in  the  battery  will  be  spent  in  producing  the 
heating  of  the  conductor,  and  partly  in  doing  the 
work  of  the  electro-dynamic  or  magnetic  forces. 
Ilepresenting  the  work  done  in  pjroducing  motion 
by  K,  and  the  current  in  this  case  by  C,  we  get 
Er,  C = E -j-  K.  The  work  K is  equivalent  to 
the  external  work  done  by  the  current  C.  Now, 
this  external  work  K gives  rise  to  an  opposing 
electro-motive  force  in  tUe  induced  circuit,  and  the 
energy  of  this  induced  current  is  E C = K : or 

E = — is  the  electro-motive  force  due  to  induc- 
C 

lion. 

The  efficiency  of  an  induction  macliiiie,  wlien 
u cd  as  a motor,  is  the  jatio  of  the  work  K to  the 
totrtl  work  X -|-  E,  i.c.,  the  ratio  of  tlui  electro- 
motive force  of  induction  to  the  total  electro- 
niotive  force  of  the  battery.  The  elhciency 
_ K _ 1 

^ E(,  X -|-  0“  It  1 -f-  C"  Ki 

X. 

The  effective  work  X E C and  0 E = E„  — E. 
E.  (E„  — E). 

Therefore,  K = — 


If,  then,  a battery  of  electro -motive  force  E^  be 
employed,  and  an  induction  machine  be  employed 
as  a motor,  then  the  effective  work  depends  on 
the  product  of  two  quantities,  one  of  which  in- 
creases as  fast  as  the  other  diminishes. 

Now,  if  one  quantity  increases  as  fast  as  another 
diminishes,  their  product  is  greatest  when  the  two 
are  equal.  Hence  such  a machine  is  most  effective 

when  E = Eq  — E,  f.e.,  when  E ==  4"®°’  so  that 


X C“E  and  p = 

Half  the  work  of  the  battery  is  then  sx-ient  in 
heating  the  circuit,  and  the  other  half  in  doing 
the  external  work.  This  corresponds  to  the  case 
where  the  strength  of  the  battery  current  is 
diminished  by  one-half  through  the  effects  of 
induction.  If  the  same  machine  be  employed  to 
produce  a current  of  electricity  by  axiplying 
external  work  to  it  to  turn  it,  then  the  energy  of 
the  induced  current  is  equal  to  the  work  done  by 
the  currents  during  the  motion,  or  X = E C.  If 
X is  greater  than  E C at  first,  then  the  machine 
will  go  faster  and  faster,  and  E and  C will  increase, 
until  the  product  becomes  equal  to  X,  when  the 
motion  will  remain  steady.  Hence  such  a niacbine 
should  give  induction  currents  of  the  greatest 
efficiency  Avhen  used  as  a motor. 

The  above  conclusions  have  been  arrived  at  by 
considering  the  attractive  and  repulsive  forces 
between  different  parts  of  a battery  current,  where 
the  electro-motive  force  of  the  battery  does  not 
change. 


Magnetic  Machines. 

The  same  reasoning  will  apply  to  the  case  where 
a permanent  magnet  is  used  in  place  of  the  original 
battery  current,  a closed  circuit  being  moved  in  the 
magnetic  field,  or  a magnet  moved  in  the  neigh- 
bourhood of  a fixed  coil.  In  fact,  the  theory  of 
Anijicre  requires  that  a small  closed  current  should 
be  equivalent  to  a magnetic  molecule,  and  so  a 
collection  of  equal  small  closed  currents,  all  going 
the  same  way,  and  occupying  a given  area,  is 
equivalent  to  a collection  of  equal  magnetic 
molecules  with  their  jpoles  in  the  same  direction, 
i.e.,  to  a magnet.  But  a collection  of  equal  small 
closed  currents  all  going  the  same  way,  and 
occupying  a given  area,  is  equivalent  to  a current 
around  that  area. 

We  may  readily  express  the  efficiency  of  magneto- 
electric machines  by  a formula.  Taking  k to  be 
the  effective  work  done  by  a unit  current  in  one 
turn  of  the  armature,  and  n the  number  of  turns 
in  a minute,  and  C the  strength  of  the  current,  the 
total  effective  work  is  C~nk  ; and  the  work  done  in 
overcoming  the  resistance,  E,  of  the  circuit  is  C^E0  : 
hence,  by  Joulc”s  and  Ohm’s  laws,  if  E be  the 
electro-motive  force, 

EC  --  C-td-  4-  C-E. 

Hence  the  efficiency  — — - ^ - 

Chik-\-  H- 

nk 

Thus,  for  a given  resistance,  the  greater  the  number 
of  tui’iis  of  the  machine,  the  greater  is  the  efficiency, 
and  the  higher  the  resistance,  the  less  the  efficiency. 
This  formula  shows  that  machines  and  lamps  of 
high  resistance  can  only  be  efficient  when  the 
machines  are  revolving  at  a high  sj)eed. 

We  may  represent  tlie  efficiency  of  batteries  or 
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iiiu!  ti<-  nia.-liinos  which  are  employed  to  drive 
r i tn.- - mot  .r,  such  as  a dynamo-electric 
;•  t iiio.  hy  !i  diasram  ivonx  La  Lumiere  Electrique, 
tli.*  rh  ctro-motive  force  of  the  battery  or 
- it;:  rm.'hine  is  measured  on  a horizontal  line, 

I.  i . i‘.  . r th--  curnuit  or  the  energy  expended  is 
1 ‘ I l>y  V.  rtical  lines.  The  total  electrical 
- ,-v  r T.n  '-'-ntetl  hy  a straight  line  (m.),  is  the 
; ' • t ! fh  ctivo  work  (ivO^  and  the  loss  of 
: hy  h<  atiug,  ikc.  (VI.). 


Fig.  C. 


t.  ri<  - tr<imotive  force. 

. tnnu’th  of  currcut. 

I '.iii  r^ry  cwavcrted  into  electricity. 

. ?•  ru-i-t^c  work  in  the  external  circuit. 

. I'!.,  cnicicncy. 

. t.  l au  rgy  not  converted  into  useful  work. 

i ho  foil  tliat  when  the  efficiency  is  the 
‘ ‘ iii.iiint  of  i-fl'ective  work  is  joroduced,  and 

• f -.f  work  is  one-half  the  total  electrical 
■ iif  the  olectro-motivo  force  is  propor- 

• f!:  • iiiiiiihor  of  revolutions  a minute,  this 
MVi  s the  clloctive  work  and  efficiency  at 

» f ;t.%'  whore  the  fixed  and  the  movable 
‘ ' t f ‘ ma  diiiio  are  electro-magnets,  and  the 

rr 'll*  passes  round  both,  then  we  have — 

I ' tiMii  of  the  eui’rents  on  one  another. 

'I  o'ti'Mi  of  fho  fixed  magnetic  core  on 
■ f j J;l  . oil,  .'Hid  of  the  movcaible  magnetic 
‘ 1 (‘..il. 

* ' i tioM  -of  th(>  two  magnetic  cores  on  one 

‘ ^ ■ - ahio  of  k is  of  the  form  a',-\-  hm  -j- 

o ■.  <•  -are  eonstants,  and  m dejiends  on 
^ : t!r  '-rop.  rtii  H of  theo.orcs. 

:i  'ions  arises  from  the  influence  of 
' ' 'n  o s on  Olio  aiiothi'P,  and,  therefore, 

'lull  to  the  .s<|!iare  of  the  current, 

* ■ '■  ” t =>t  turns  of  the  coil  in  a minute, 

t I ■'*  t 

L-i  * ■!  ■!'  ■!!  . ! . /(  hin 

at.'l  the  I'hh'-  j V 

1 

" 1 1 

h • ’/I  -|-  fun  -j-rm*). 

-luo  * ‘ j «rt  lit  jiart  of  tlie  action  in  such 
aiisUsigg;: s :!i-i  on  tlie  action  of  the  two  mag- 


netic cores  one  upon  another.  The  reactions 
between  the  fixed  and  the  moveable  cores  produces 
great  disturbance,  in  consequence  of  the  cores  not 
taking  up  their  full  magnetism  instantly,  but 
requiring  time  for  their  full  magnetisation.  In  con  - 
sequence  of  this,  in  all  dynamo-electric  machines,  it 
is  necessary  to  allow  the  rotation  to  go  on,  through 
an  angle  determined  by  the  retardation  of  the 
magnetism  of  the  cores,  before  taking  away  the 
current  from  the  machine  to  do  external  work ; 
hence,  in  order  to  get  the  greatest  current,  the 
springs  for  making  contact  must  in  such  cases  be 
shifted  round  in  the  direction  in  which  the  rotation 
is  taking  place.  Faraday  attributed  this  retarda- 
tion to  the  time  required  to  develop  the  molecular 
currents  in  the  molecules  of  the  magnet. 

Altekuate-Cureen’t  Magneto-Machin-es. 

In  alternate-current  machines,  there  is  no  com- 
mutator for  making  the  current  continuous ; but 
the  currents  from  the  coil  are  collected  and  sent 
through  the  external  resistance  in  opposite  direc- 
tions for  every  half-turn  of  the  armature.  The 
earliest  of  these  was  the  “Alliance”  magneto- 
electric machine,  which  has  been  adopted  by  the 
French  Government  for  lighthouse  illumination. 
Holmes  converted  this  into  a continuous-current 
machine,  and  was  the  first  to  produce,  in  1858, 
the  electric  light  on  a grand  scale  for  lighthouse 
illumination.  He  afterwards  removed  the  com- 
mutator, and  again  converted  it  into  an  alternate- 
current  machine. 

The  four  methods  of  placing  the  coils  on  the  re- 
volving wheel,  in  machines  for  electric  lighting, 
which  have  been  employed  in  lighthouses,  have 
been  summed  up  by  Mr.  Douglass  : — 

1.  In  Holmes’s  magneto-electric  machine,  the 
bobbins  are  arranged  transversely,  with  their  axes 
parallel  to  the  axis  of  rotation  around  the  circum- 
ference of  the  wheel. 

2.  In  Siemens’  machines,  the  wires  are  length- 
wise, and  revolve  about  the  long  axis  of  the  piece 
on  which  they  are  wound. 

3.  In  Gramme’s  machines,  the  wires  form  a helix 
around  a ring. 

4.  In  the  De  Meritens  machines,  the  wires  are 
wound  as  in  the  Gramme,  but  are  divided  into 
separate  parts,  which  are  insulated  from  one 
another,  and  passing  in  succession  in  front  of 
opposite  poles  of  magnets,  give  off  alternate 
currents. 

The  Siemens  Alternate-cureent  Machine. 

A central  disc  carrying  bobbins  is  set  at  right 
angles  to  a shaft,  and  revolves  between  two  sets  of 
electro-magnets  ranged  in  circles  on  each  side  of 
the  disc,  having  their  axes  parallel  to  the  shaft. 
The  bobbins  have  no  iron  cores,  and  so  the  heating 
caused  by  magnetisation  and  demagnetisation  of 
the  iron  is  avoided.  The  electro-magnets  are 
excited  by  a small  Siemens  continuous -current 
machine. 

This  is  similar  to  Wilde’s  dynamo  - electric 
machine,  which  he  produced  in  1866,  except  that 
in  the  coils  on  his  cast-iron  disc  Wilde  placed  soft 
iron  cores,  and  arranged  them  so  as  to  form  eight 
groups  of  four  each.  The  current  from  one  of 
these  groups  excites  the  electro-magnets,  whilst  the 
other  seven  groups  give  out  the  current  for  external 
use.  Among  the  more  recent  alternate-current 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  August  26,  1881. 


753 


machines,  arranged  so  as  to  be  excited  by  a separate 
continuous  current  machine,  there  is  one  which  has 
lately  been  invented  by  M.  Gramme,  in  which  the 
bobbin  of  the  continuous-current  machine,  which 
excites  the  magnets,  is  placed  on  the  same  axis 
with  the  rotating  armature  which  gave  the  alter- 
nate currents,  so  that  the  two  turn  with  the  same 
velocity,  and  the  combined  machines  run  at  the 
same  rate.  This  is  much  simpler  than  having  tw’o 
machines,  and  it  is  called  a self-acting  machine. 

From  principles  which  I have  already  explained, 
the  greatest  amount  of  effective  work  or  yield 
obtained  from  an  alternate-current  machine,  driven 
by  a separate  exciter,  is  not  more  than  50  per  cent, 
of  the  electrical  work  given  out  by  the  first 
machine. 

Result  of  M.  Mascart  and  M.  Jamin’s 
Experiments. 

M.  Jamin  has  found  that,  in  the  AlHance 
machine  for  electric  light  and  giving  alternate 
currents,  the  strength  of  current  can  be  calculated 
by  Ohm’s  law,  considering  the  electro-motive  force 
as  proportional  to  the  velocity,  but  replacing  the 
resistance  of  the  bobbins  by  a resistance  about 
eight  times  as  great.  The  resistance  to  be  added 
is  proportional  to  the  velocity  of  the  machine. 

All  theoretical  determinations  of  the  efficiency 
of  machines  are  complicated  by  the  retardation  of 
magnetisation  of  the  magnets,  which  necessitates 
a change  of  position  of  the  commutator  in  the 
direction  of  the  rotation  of  the  armature.  If  this 
change  were  not  made,  then  it  would  be  possible, 
with  a bobbin  in  which  the  wire  resistance  was 
high,  to  get  currents  in  opposite  directions  when 
the  coil  is  rotated  at  different  rates.  For  slow 
rotation,  the  galvanometer  needle  is  deviated 
to  one  side ; on  increasing  the  velocity  of  rotation, 
the  current  is  increased,  at  last  reaches  a maxi- 
mum, and  beyond  that  diminishes  rapidly  to 
nothing,  and  becomes  negative  ; as  the  velocity  is 
still  increased  the  current  reaches  its  greatest  nega- 
tive value,  and  then  increases  again,  and  may  have 
several  such  fluctuations. 

The  efficiency  of  the  Siemens  dynamo-electric 
machines  has  been  examined  experimentally  by 
Dr.  C.  W.  Siemens,  who  has  communicated  the 
results  of  his  investigations  to  the  Royal  Society, 
and  by  Dr.  Ilopkinson,  whose  results  are  pub- 
lished in  the  “ Transactions  of  the  Institution  of 
Mechanical  Engineers;”  also  M.  Hospitalier  and 
Messrs.  Auerbach  and  Meyer  have  experimented 
on  Gramme  machines,  and  M.  Mascart  and  Angot 
have  considered  the  subject,  both  theoretically  and 
I>ractically,  in  some  excellent  papers  which  have 
Leen  given  in  the  “Journal  de  Physique.” 

Taking  the  experiments  of  M.  Hospitalier  as 
given  in  La  Lumicre  we  get  the  results, 

as  shown  in  the  diagram. 

Ohms. 

The  total  resistance  of  the  machine  before  the 

experiment,  was  1-185 

,,  ,,  of  the  heated  bobbin 75 

,,  ,,  of  the  heated  electro-magnet  -72 

Total 1-47 

The  resistances  are  laid  down  on  the  horizontal  line 
to  the  scale  of  1 c.in.  per  ohm. 

The  scale  of  electro-motive  force  (i.)  is  1 c-m.  for 
10  volts. 


The  scale  for  currents  (ll.)  is  1 c.m.  for  10  webers. 
The  scale  for  work  (ill.  and  IV.)  is  1 c.m.  for  20  kilo- 
grammetres. 

Curve  (v.)  represents  the  efficiency,  f.e.,  the  ratio 
of  the  effective  work  in  the  outer  circuit  to  the 
total  work  converted  into  electricity. 

This  curve  expresses  the  ratio  of  the  external 
work  to  the  total  work  produced,  and  approaches 
the  value  unity  as  the  resistance  is  increased  ; but 
for  high  resistances  very  little  work  is  produced. 


Fm.  D. 


I.  Electromotive  force. 

II.  Strength  of  current. 

III.  Energy  converted  into  electricity. 

IV.  I'seful  work  in  the  external  circuit, 
v.  Efficiency. 

From  the  curves  it  would  appear  that  this 
Gramme  machine  does  most  effective  work  in  the 
outer  current,  without  greatly  heating  the  internal 
circuit,  when  the  total  resistance  is  about  4 ohms, 
f.c.,  when  the  external  resistance  is  about  twice  as 
great  as  the  internal  resistance.  For  less  resist- 
ances the  machine  is  greatly  heated  from  the 
amount  of  internal  work  consumed,  and  for  higher 
resistances  the  work  converted  into  electricity 
becomes  very’’  small.  The  folloAving  numbers  give 
the  results  of  one  experiment  with  the  dynamo- 


machine  : — 

Ko.  of  turns  a minute 1,000 

External  resistance  2 -7  ohms 

Current  25*5  webers 

Electro- motive  power  107  volts 

Total  work  converted  into  elec- 
tricity   3-64  h.p. 

Effective  work  in  external  circuit  2*38  h.-p. 


The  efficiency  in  this  case  is  65  per  cert.  The 
effective  work  in  the  outer  circuit  is  not  more  than 
50  per  cent,  of  the  total  work  done  to  produce  it. 
With  Gramme  Machine. 

In  Auerbach  and  Meyer’s  experiments  for  800 
revolutions  a minute,  the  maximum  electro- motive 
force  is  76  volts,  and  for  51  volts,  or  two- 
thirds  of  the  maximum  value,  there  is  a current 
of  6’5  webers  through  a resistance  of  7'8ohms. 
Below  this  value  the  current  is  unsteady.  With 
fSiemens’s  machine,  a speed  of  700  revolutions 
a minute  gave  a maximum  electro-motive  force  of 
76  volts,  and  for  51  volts  there  is  a current  of  15 
webers  through  a resistance  of  *6654  ohms.  Witl; 
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u Kin/ill  Siemens  macliine,  a speed  of  1,000  revolu- 
tions jR-r  minute  gave  a maximum  electro-motive 
fi>rce  of  li'  volts,  and  for  two-thirds  of  this,  or  28 
Volts,  the  current  was  1T2  webers  through  about 
_’  L*  ohms  rt-sistance. 

hr.  llopkin.son  has  investigated  the  way  in 
w.M.  ii  ilo-  i lectro-motive  force  in  a Siemens 
m;w  him-  dcpcnd.s  on  the  current.  He  has  shown 
lh.it  : — 

\.'  The  electro-motive  force  is  for  a given 
I ;rr.  lo,  j>roiK)rtional  to  the  speed  of  revolution 
oi  t)..-  .iruiaturc. 

That  the  electro-motive  force  does  not 
j:..  ; . i-.-  imlcfinitely  with  increasing  current,  but. 
Only  increases  in  the  direct  ratio  as  the 
1 ir.'.i.t  increases  up  to  about  two-thirds  of  its 
j;.  iMiiiUm  value. 

Th.-  current  is  very  unstable  for  small  changes 
i f p >i''t.ance,  or  of  speed  of  engine,  as  long  as 
flic  value  of  electro-motive  force  is  less  than  two- 
tlor.l^of  its  maximum  value.  There  is  a remark- 

-.I'lc  (iith  renco  in  the  ratio  depending  on  change 

i f sj.icd  from  ()()()  to  700  revolutions  a minute, 
--1  "wn  ill  big.  where  the  current  changes  from 
!■.  \r>  webers,  for  this  increase  of  one-tenth  of 

tic  sjMcd. 

A-  rcg.irils  the  relation  of  work  converted  into 
< I- « tri(  al  energy  to  the  work  expended  to  produce 
1*.  it  aj.i.cars  from  the  experiments  of  Mr. 

hwendh  r and  Dr.  Ilopkinson  that,  with  the 
.^1- c.crmuachines  employed  bv  them,  the  loss  of 
1 -.vcr  Wits  trnm  12  to  14  per  cent.,  so  that  if  the 

• xtirmil  re-^istancc  of  the  circuit,  i.e.,  the  electric 
1 iVc.,  b(;  Ko  adjusted  that  half  the  total  work 
] r.  liicd  ;ipj,cars  in  the  arc,  then  43  or  44  per  cent. 

• f tic  t.-t-il  work  expended  is  produced  in  the  arc. 

lie  ii 'lilts  arrived  at  by  Dr.  Siemens  with  his 
. t machine  on 'Wheatstone’s  principle  are— (1.) 

1 1,  it  fie  I Icctro-motive  force,  instead  of  diminish- 
\yAt.  im  rca>cd  resistance,  increases  at  first 
and  then  more  slowly  towards  an 
i ^ J hat  the  current  in  the  outer 

■ . ' mt  1-  •e  ta.ally  greater  for  a resistance  of  l-iV ohms 

;i..oi  :>,r  ci.c  (dim. 

uMirrcnt  i.f  .30  or  10  webers  the  horse- 
I • r c.vj,.  „(h  (1  was  2-M  li.j),,  nnd  the  effective 
V.  IK  r- »h,j...  ^.MMMg  an  olliciencyof  oOpercent., 
laj  trci  with  1.1  ],er  cent,  in  the  ordinary 
- I,  lu.c  hine.  'I’lie  niaxininm  energy  which 

• i.  l'  ( • n\<  rtcd  into  heat  in  the  machine  is  1*3 

11. -lev,  nmcliine  will  give  a steadier  light 
' ' "0"iny,  and  may  b(*  driven  by  a 


fine  wires,  offering  considerable  resistance,  which 
carry  the  current  when  the  external  circuit  is 
open,  and  keep  up  the  magnetism ; but  when  the 
circuit  is  closed,  the  thick  wires  on  the  magnets 
carry  the  principal  part  of  the  current. 

The  internal  resistance  of  the  machine  being 
about  10 J ohms,  and  the  external  resistance  73 
ohms,  there  was,  according  to  calculation,  a 
current  of  10  webers,  and  an  electro -motive  force 
of  839  volts.  "With  these  numbers,  the  effective 
work  on  the  external  circuit  ought  to  be  87 '36  of 
the  whole  electrical  work  produced;  but,  prac- 
tically, it  is  only  61  per  cent. 

The  relation  of  work  converted  into  electricity 
to  the  work  expended  in  this  machine,  is  about 
73  per  cent.,  whereas  with  both  Gramme’s  and 
Siemens’s  machines,  with  relatively  smaller  external 
resistances,  this  ratio  is  about  88  per  cent. 

Another  continuous  - current  machine  is  the 
Biirgm  machine  from  Switzerland,  which  has  only 
just  been  introduced  into  England  by  Mr.  Crompton. 


Fig.  E. — The  Burgix  Machine. 


r-  <;if 

iurr< 


Tin:  AIachixe. 

til'  I lf.  r (•..iiliiimius  current  macliii 
fo  i,(?  vi'iy  success 

-''.Hi.,  will,  ;t  ring,,,,  file  Gram 
‘ ; .1  dm.„„,s  or  )M,rli„u.s  Imllov 

1 i.  '"ds,  fli,.  |)()l,|)iiis  at  ()],])os 
'limmi.  , H-mg  .•..nnecfrd  together  :i 
, ‘ T"' ■ ''  1"'1I  :t  of  l,ol)i)iiis  pas 

I l'"iuf,  that  tlii-re  is  no  current  in 
"t  I limit  fr.r  .me-,-igl,th  of  a revo 
tt>"  ourrmt  j.roduced  in  tlio  otl 
Ji-'t  w;i.Hti-,l,  l.y  through  1 

'•  the  two  whii'h  are  producing 
th-  inducing  magnets  are  won 


Four  or  six  coils  are  wound  on  the  sides  of  a 
square  or  hexagonal  frame,  consisting  of  iron  wires.  > 
Ihe  corners  of  the  frame  come  very  near  to  the  » 
poles  of  the  magnets.  There  are  six  or  eight  of 
these  frames  arranged  successively  in  the  form  of 
a helix.  The  action  is  similar  to  that  of  the  Gramme 
niaclmie,  the  dynamo-electric  principle  being  intro- 
duced in  this  as  in  other  machines.  The  construc- 
tion of  the  machine  is  very  simple,  and  its  efficiency 
has  been  proved  by  M.  du  Moncel  and  also  by  Mr. 
Crompton  to  be  remarkably  good.  These  machines 
are  of  small  internal  resistance,  and  are  driven  at 
ugh  speeds  (up  to  1,600  revolutions  a minute),  so 
t lat  there  is  considerable  electro -motive  force. 

J he  efficiency  of  certain  Gramme  machines  ex- 
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hibited  by  Mr.  Crompton,  and  tested  at  the 
Glasgow  Electric  Light  Exhibition,  was  shown  to 
be  such  that,  with  a power  of  4 h.p.  expended  in 
producing  the  current,  only  ^ h.p.  was  expended 
on  friction  and  passive  resistances,  so  that  about  88 
per  cent,  was  nett  power.  This  3^  h.p.  converted 
into  electricity  gave  a current  of  32  webers  through 
a resistance  of  about  2 ohms,  f.e.,  an  internal 
resistance  of  1*077  ohms,  and  the  arc  of  a Cromp- 
ton lamp  giving  a light  equivalent  to  2,158 
candles. 

Now,  we  may  compare  with  these  the  results 
obtained  by  Mr.  Crompton  for  the  Btirgin  machine, 
running  at  a speed  of  1,675  revolutions  per 
minute. 

Five  machines  were  tested,  and  the  total  work 
expended  was  5*45  h.p.  The  amount  spent  on 
friction  and  i)assive  resistances,  when  the  circuit 
was  open,  was  about  *25  h.p.,  so  that  about  86 
per  cent,  is  nett  power.  The  work  converted  into 
electrical  energy,  5*2  h.p.,  gave  a current  of  20*15 
webers,  through  an  internal  resistance  and  con- 
ducting wires  of  2*8  ohms,  together  with  the  arcs 
of  3 Crompton  lamps  (about  5 ohms),  each  giving  a 
light  of  2,103  candles,  measured  horizontally;  the 

electro-motive  force  = being  equivalent 

current 

to  163  volts. 

With  photometric  measurements  made  hori- 
zontally, the  electric  light  being  level  with  the 
gaslight,  the  carbons  being  concentrically  adjusted, 
and  the  length  of  the  arc  being  about  3 m.m.,  the 
greatest  amount  of  light  was  found  to  be  obtained 
at  1,675  revolutions  per  minute,  with  3 lamps, 
each  of  2,103  candles,  or  with  4 lamps,  each  of 
1,246  candles.  The  upper  carbon  was  10  m.m., 
and  the  negative  carbon  13  m.m.  in  thickness. 
The  consumption  of  the  upper  carbon  was  4 c.m., 
and  the  lower  nearly  2 c.m.  per  hour.  The  total 
horse-power  expended  was  5*55  h.-p.,  and  the 
ciurent,  with  3 lamps,  varied  from  18*36  to  21*94 
webers,  and  with  4 lamps,  from  16*9  to  19*6 
webers.  All  three  lights  were  very  steady,  and 
much  whiter  than  the  single  lights  of  Gramme’s 
machine. 

Mr.  Crompton  has  been  kind  enough  to  lend  me, 
this  evening,  a new  Burgin  machine,  about  which 
he  gives  me  the  following  facts  : — It  was  tried  at 
1,620  revolutions  a minute,  and  a current  of  28 
webers  was  sent  by  it  through  3 lamps,  in  series. 
When  the  arcs  were  lengthened  to  one-fourth  of 
an  inch  each,  the  current  was  24  webers,  and  the 
arcs  gave  a light  of  5,000  candles  each,  the  photo- 
metric measurements  being  made  in  the  most 
advantageous  direction. 

The  British  Electric  Light  Company  have  been 
good  enough  to  place  at  my  disposal  for  this  even- 
ing, and  for  my  lecture  next  week,  two  Gramme 
machines  for  trj’ing  some  of  the  electric  lamps 
^^hich  have  been  kindly  lent  to  me. 

These  machines  are  driven  by  a steam-engine, 
lent  by  Messrs.  Kobey,  of  Lincoln,  and  for  the 
Brockie  and  other  electric  lamps  I am  indebted 
again  to  the  British  Electric  Light  Coiiqjany ; to 
Dr.  Siemens ; to  Mr.  Cromi^ton ; to  Mr.  Latimer 
Clark,  for  the  Lontin  lamjj  ; for  the  Eai)ieff  and 
Wdde  electric  candle,  to  Mr.  Berly ; to  the  Jab- 
lochkoff  Electric  Light  Company  for  their  candles ; 
and  to  the  Anglo-American  Electric  Light  Com- 
I)any  for  the  Brush  lamp. 


The  Brockie  Lamp. 

The  upper  carbon  is  attached  to  an  iron  tube, 
which  passes  into  a solenoid,  through  which  it 
passes  as  the  positive  carbon  burns  away.  The 
solenoid  forms  a shunt  or  by-pass  for  the  arc,  and 
takes  a small  part  of  the  current,  and  holds  up  the 
iron  tube  which  carries  the  upper  carbon ; as  more 
current  passes  through  the  coils,  the  motion  of  the 
carbon  is  stopped. 

A commutator  is  so  arranged  and  driven  by  the 
dynamo-machine  as  to  break  the  current,  and 
allow  the  carbons  to  come  in  contact  for  an  instant 
at  regular  intervals,  say  every  minute.  Then  the 
circuit  is  completed  again,  the  upper  carbon  is 
drawn  to  its  proper  distance  apart,  and  the  light 
continues.  At  every  minute  the  light  goes  out, 
but  instantly  relights,  and  no  variation  of  light  is 
perceived. 

Siemens’  Differential  Lamp. 


Fig.  F. — Siemens’  Diefeeential  Lamp. 

A thick  wire  bobbin,  T,  carries  the  arc  current,  and 
another  tine  wire  bobbin , R,  forms  a shunt  to  tlie  arc. 
The  interval  between  the  bobbins  equals  the  height 
of  each  of  them.  The  iron  rod,  ss,  is  of  twice  the 
length  of  each  bobbin,  and  its  ends  in  the  normal 
position  are  at  the  centres  of  the  bobbins.  The 
attraction  by  the  thick  wire  bobbin  tends  to 
lengthen  the  arc  and  diminish  the  current,  and  so 
its  attraction  is  weakened,  and  the  arc  is  again 
diminished,  the  attraction  on  the  iron  being  regu- 
lated by  the  change  of  resistance  in  the  arc.  A 
pendulum  arrangement  is  attached,  to  prevent  the 
oscillations  of  the  carbon  from  being  too  sudden. 

Crompton  Lamp. 

The  carbons  are  brought  together  by  means  of 
the  weight  of  the  upper  carbon  holder,  as  in  the 
Serrin  lamps.  The  carbons  are  controlled  by 
means  of  an  electro-magnet,  of  which  the  principal 
armature  separates  the  carbons,  and  a light  secon- 
dary armature  is  arranged  on  the  back  of  the  large 
one,  and  does  the  more  delicate  work  of  bringing 
the  carbons  together.  The  large  armature  supports 
the  negative  or  lower  carbon ; and  when  the  small 
armature  has  brought  the  carbons  together,  so  that 
a current  passes,  the  large  armature  separates  them 
to  the  proper  distance  apart  for  a good  light. 
When  the  arc  is  broken,  the  armature,  supported 
by  a spring,  is  raised,  and  brings  the  carbons  intq 
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contact,  and  re-lights  the  lamp.  The  small 
variations  in  the  strength  of  current  re-act  on  the 
second  armature,  which  is  held  at  some  distance 
above  tlie  largo  armature  by  a light  spiral  spring. 
'I'ho  small  armature  carries  an  arm,  which  is  applied 
as  a l^rake  to  a brake-wheel,  which  is  the  last  wheel 
of  a train  of  wheels,  set  in  motion  by  the  weight 
of  the  positive  carbon-rod. 

Kegulator  IX  Brush  System. 

A v.  ry  i>r»‘tty  arrangement  for  shunting  the 
curr<  lit  past  a lamp  (when  it  is  not  in  use),  so  that 
on.'  lamp  may  be  j)ut  out  Avithout  affecting  the 
oth.  r himps  in  the  circuit,  is  adopted  on  the  Brush 
sy.tvm. 

The  current  ])asses  through  a solenoid  coil. 
Wound  with  thick  wire,  and  then  passes  to  the 
upj-  r carbon,  through  the  arc  to  the  lower  carbon, 
ami  then  by  the  frame  to  the  next  lamp.  The 
S 'l.  noid  holds  uj)  a rod  of  iron,  which  tilts  a ring 
on  one  sid.',  through  which  the  carbon  passes,  and 
s . IcK'ks  it.  To  the  end  of  a thick  wire  of  the 
8‘  leiioid  is  attached  a thin  wire  (150  ohms),  which 
i-  al"o  wound  on  the  solenoid,  and  which  forms  a 
‘•lir.iit  or  by-pass  to  the  arc,  taking  more  and  more 
of  the  current  as  the  resistance  of  the  arc  increases. 
This  thin  wire  is  wound  the  opposite  way,  and  the 
1 'll  rent  in  it  relaxes  the  hold  on  the  carbon,  so 
that  it  falls  slowly,  and  then  takes  more  of  the 
lurr-  nt.  As  soon  as  it  does  so,  it  is  again  held 
fast.  To  prevent  the  carbon  from  falling  too 
r.ij  i'ily,  it  is  passed  through  a vessel  containing 
-i  ’. . . rill.-,  and  slides  do^vnwards  very  slowly.  The 

< irp  lit  through  the  thin  wire  also  passes  through 
au'  tli.  r s.-lcnoid,  which  forms  a shmit  or  by-pass 
t » th<-  whi.le  lamp,  SO  as  to  take  all  the  current 
p ; t the  himj»  if  it  should  get  out  of  order.  When 
.i  < .iid'h-rablc  current  flows  by  this  path — f.e.,  if 

.i!.-  be.  ..im  s :ui  inch  long,  so  that  its  resistance 
! rr-  »tly  increased—  the  secotid  solenoid  draws  up 
i ) !■ . . < ; ir..n,  which  lets  all  the  current  pass  and 
ti.'  ! iii.j.  i*.  thrown  out  of  the  circuit. 

In  fh'-  brush  lamj.,  which  is  designed  to  burn 
} • ;:s,  there  are  two  jiairs  of  carbons,  with  the 
on  the  uppei-  carboiis,  which  hold  them  by 
?M-!:  n,  so  that  one  is  held  about  one- 

.ith  . f an  inch  above!  the  other,  and,  therefore, 
t!.'  “ oimI  carbon  will  not  come  into  action  until 
1.'.'  f.r  * falls  or  is  burnt  out. 

.\.i  lie  .1. . tnc  candles,  .such  us  the  Jablochkoff 
. , the  .lamiti  candle,  the  Wilde  candle,  and 

! t ■ I >e  M.  riti  ns  ciindle,  consisting  of  three  carbons, 
ar.'  I.  by  mean.s  of  alternate!  current  machines, 
'u.o  if  i'^  ( sse  iitial  that  tlie>  two  carbons  should 
i . t«  av. ay  . ijuallv.  In  the  .Tamin  and  the  Wilde 
« tie-  c.arl  (ins  are-  at  first  in  contact,  but 

wh.  •.  t ie-  cum  lit  p!i..-s<  s,  one:  of  the  carbons  is 
vj  arat.'i  l!.>m  thi'  either,  be'cuuso  its  holder  is 
^ I ''  hiiip'e,  so  a.s  tee  be'  ae'.teel  upon  by  a 
;*  a'!  eh  , tro- magn.  t through  which  the  current 

) o..  . 

M.  .1  luiM  rt  has  lound  that  it  is  necessary,  in 

< r :-  r f > the  an-  ..-teady  with  the  Jablochkoff 
' ai.  ti.  it  the  .-dfernale'  eurrent  in  the  circuit 

^ i av.-  a mean  value  of  eight  or  nine 
all  1 thif  b.-low  live  webers  the  arc 
‘ ■ * } ■ k<  j.f  .alight  ; het  we  e'll  the  bases  of  the 

iri  f"Uiiing  t Im  ciindle  there  is  an  electro- 
t . 'f.y  f -:..-  of  pi  or  bi  volts.  The  Jablochkoff 
ea:.'li.'  n.s.  H up  uhuut  <>()  kilogrammetres  of  w^ork, 


of  which  33  kilogrammetres,  or  4 ‘6  h.p.,  is  con- 
verted into  heat  and  light. 

When  the  arc  is  produced  in  a magnetic  field, 
either  by  disturbing  it  by  an  electro-magnet,  or 
by  placing  a frame  around  it,  as  in  the  Jamin 
candle,  it  is  necessary  to  have  a current  half  as 
large  again  as  when  the  electro -magnet  is  not  in 
action.  One-third  of  the  energy  of  the  current  is 
in  such  a case  spent  in  producing  a strong  magnetic 
field  around  the  electric  arc,  and  is,  therefore,  so 
much  wasted  energy,  as  far  as  the  electric  light  is 
concerned.  


MISCELLANEOUS. 


THE  SYMPATHETIC  TELEGEABH. 

The  following  article  on  the  curiou.s  superstition 
relating  to  a sympathetic  telegraph  is  taken  from  the 
Antiquary : — 

Or  sjanpathy,  or  some  connat’ral  force, 

Pow’rful  at  greatest  distance  to  unite, 

With  secret  amity,  things  of  like  kind, 

By  secretest  conveyance. 

So  wrote  Milton,  and  so  have  thought  many  others, 
more  particularly  the  famous  but  credulous  Sir  Kenelm 
Digby,  who,  in  1657,  delivered  a discourse  at  Mont- 
pelier, “Touching  the  Cure  of  Wounds  by  the  Powder 
of  Sympathy,”  which  was  afterwards  translated 
into  English  by  E.  White,  and  who  is  said  to 
have  cured  Howell  the  letterwriter’ s cut  hands  by 
the  use  of  the  powder  at  a considerable  distance  from 
the  wounds.  When  the  mariner’s  compass  came  to  be 
generally  known,  as  it  was  apparently  in  the  twelfth 
century,  the  supposed  wonders  of  magnetism  seem  to 
have  attracted  the  attention  of  imaginative  minds. 
Alexander  Neckam,  monk  of  St.  Alban’s  (bom  1157, 
died  1217),  has  the  credit  of  being  the  earliest 
European  writer  to  allude  to  the  compass.  It  was 
evidently  the  remarkable  movements  of  the  needle  that 
first  induced  dreamy  philosophers  to  believe  that  a 
sympathetic  telegraph  was  a possibility.  One  descrip- 
tion is  well  known,  which  Addison  contributed  to  the 
Spectator^  “ of  a chimerical  corre.spondence  between  two 
friends  by  the  help  of  a certain  loadstone,  which  had 
such  virtue  in  it  that  if  it  touched  two  several  needles, 
when  one  of  the  needles  so  touched  began  to  move,  the 
other,  though  at  never  so  great  a distance,  moved  at  the 
same  time  and  in  the  manner.”  This  is  taken  from 
Strada’s  “Prolusions,”  but  earlier  writers  had  alluded 
to  the  supposed  phenomenon,  and  Mr.  Latimer  Clark 
has  collected  a curious  series  of  books  relating  to 
the  subject,  which  he  has  sent  to  he  shown  at 
the  Paris  Electrical  Exhibition.*  The  celebrated 
Baptista  Porta  was  the  first  to  describe  the  sympathetic 
telegraph,  which  he  didin  1558  in  his  “ Natural  Magic.” 
He  is  said  to  have  derived  the  idea  from  Cardinal  Pietro 
Beinbo  (1470-1547),  but  the  observations  of  that  cele- 
brated historian  and  poet  on  the  subject  have  not  yet 
been  traced. 

Daniel  Schwenter,  of  Nuremberg,  who  wrote  under 
the  assumed  name  of  Jacobus  Hercules  de  Sunde,  was 
the  next  (in  1600)  to  allude  to  the  supposed  instrument. 
He  described  how  attention  was  drawn  by  the  ringing 
of  bells  by  means  of  bar  magnets,  and  how  the  letters 
were  formed  by  one,  two,  or  three  strokes  to  the  right 
or  left.  His  ideas  were  purely  cabalistic,  but  his  des- 
cription singularly  coincides  with  some  of  the  features 


* Mr.  Clark  has  kindly  supplied  the  writer  with  a list  of  these 
books,  made  by  Mr.  Frost,  Librarian  of  the  Society  of  Telegraph 
Engineers,  from  which,  with  some  reference  to  the  books  them- 
selves, this  article  has  been  drawn  np. 
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of  the  modem  telegraph.  B.  de  Boot,  the  author  of  the 
“ Perfect  Jeweller,”  drew  attention  to  the  telegraph  in 
1609,  and  then  in  the  year  1617,  Famianus  Strada 
published  his  “Prolusions  Academicae.”  In  this  book 
the  author  printed  those  verses  describing  the  imaginary 
lover’s  telegraph,  which  were  witten  in  imitation  of 
Lucretius,  and  have  themselves  been  constantly  trans- 
lated and  imitated  by  later  writers.  One  of  these  was 
the  Rev.  George  Hakewill,  D.D.,  Archdeacon  of  Surrey, 
who  wrote  a curious  book  full  of  the  learning  of  his 
time,  which  he  entitled,  “An  Apologie  or  Declaration 
of  the  Power  and  Providence  of  God  in  the  Government 
of  the  World.”  It  is  a folio  volume,  printed  in  London, 
for  Robert  Allott,  in  the  j'ear  1630.  The  fourth  section 
of  the  third  book  is,  “ Of  the  Use  and  Invention  of  the 
Marriner’s  Compasse  or  Sea  Card,  as  also  of  another 
excellent  invention,  said  to  be  lately  found  out  upon  the 
Load-stone;”  and  this  section  contains  a versified 
translation  of  Strada,  of  which,  as  it  is  less  known,  a 
quotation  is  here  given  in  preference  to  the  original. 

Well  then,  if  you  of  ought  would  fame  ad\-ise  your  friend 
ITiat  dwells  far  off,  to  whom  no  letter  you  can  send, 

A large  smooth  round  table  make,  wite  dowm  the  Christcrosse 
row 

In  order  on  the  verge  thereof,  and  then  bestow 

The  needle  in  the  niid’st  which  touch’t  the  loade,  that  so 

^^^lat  note  soe’re  you  lift  it  straight  may  tume  unto  ; 

Tlien  frame  another  orbe,  in  all  respects  like  this, 

Describe  the  edge,  and  lay  the  steele  thereon  likewise. 

The  Steele  which  from  the  self-same  Magnes  motion  drew ; 

This  orbe  send  with  thy  friend  what  time  he  bids  adieu  ; 

But  on  the  dayes  agree  first  when  you  mean  to  prove 
If  the  steele  stirred  and  to  what  letter  it  doth  move 
This  done,  if  with  thy  friend  thou  closely  would  advise, 

Who  in  a country  off  farre  distant  from  thee  lies. 

Take  thou  the  orbe  and  steele  which  on  the  orbe  was  set, 

'idle  Christcrosse  on  the  etlge  thou  see’st  in  order  wTit, 

■What  notes  will  frame  thy  words  to  them  direct  thy  steele, 

And  it  sometimes  to  this,  sometimes  to  that  note  wheele. 

Turning  it  round  about  so  often  till  you  finde 

You  have  compounded  all  tlie  meaning  of  your  minde. 

Thy  friend  that  dwells  far  off,  O strange  ! doth  plainly  see 
The  steel  to  stirre,  though  it  by  no  man  stirred  bee. 

Running  now  heere,  now  there,  he  conscious  of  the  plot. 

As  the  steele  guides,  pursues  and  reades  from  note  to  note  ; 

Then  gathering  into  words  those  notes,  he  clearly  sees, 

"WTiat’s  needful  to  be  done,  the  needle  truchman  [interpreter]  is, 
Now  when  the  steele  dotli  cease  its  motion,  if  thy  friend 
Thinke  it  convenient  answero  back  to  send, 

'Ihe  same  course  he  may  take,  and  with  his  needle  WTite. 

Touching  the  severall  notes  what  so  he  list  indite. 

Dr.  Hakewall  then  goes  on  to  refer  to  the  Annota- 
tions of  Viginerius  upon  T.  Li\'ius,  and  as  he  con- 
scientiously refers  to  liis  authorities,  he  tells  us  that,  on 
the  1,316th  column  of  his  first  volume,  that  author  says : 
“ that  a letter  might  be  read  through  a stone  wall  of  three 
foote  thicke,  by  guiding  and  movdng  the  needle  of  a 
compasse  over  the  letters  of  the  alphabet  written  in  the 
circumference  ; but  the  certainty  of  this  conclusion  I 
leave  to  the  experiment  of  such  as  list  to  make  tryall  of 

One  year  before  Dr.  Hakewill’ s “ Apology  ” ap- 
peared, Nicholas  Cabeus  published  his  “Philosophia 
Magnetica,”  and  in  that  work  he  gave  the  first  picture 
of  the  telegraph.  It  merely  showed  a round  dial  with  a 
“ lower  case  ” alphabet  all  round  its  outer  edge,  and  a 
magnetic  needle  loosely  attached  at  the  centre.  Robert 
Turner  was  the  first  English  writer  to  represent  this 
dial,  and  this  he  did  in  his  tran.slation  of  “Ars 
Notoria  : the  NotoryArtof  Solomon”  (1657).  His  figure 
is  .‘similar  to  that  of  Cabeus,  with  this  exception, 
that  he  uses  an  alphabet  of  capitals  in  place  of 
one  of  small  letters.  He  describes  the  pure  steel 
needle  as  like  that  u.sed  in  seamen’s  compasses,  but  of 
double  magnitude,  so  that  after  being  touched  by  the  load- 
stone, it  may  be  cut  in  two,  when  each  needle  must  be 
placed  in  a .separate  box.  In  one  of  Bishop  Wilkins’s 
curious  book.M,  “Mercury,  or  the  Secret  and  Swift 
Mes.«enger  : showing  how  a man  may,  with  privacy  and 
speed,  communicate  his  thoughts  to  a friend  at  any 
di.stance  ” (1641),  the  author  alludes  to  the  sympathetic 
telegraph,  although  he  does  not  believe  in  its  virtues. 
Hi.s  nineteenth  chapter  is  “ of  those  common  relations 


that  concerne  secret  and  swift  information  by  the  species 
of  sight  which  are  either  fabulous  or  magical,”  and 
here  he  writes,  “first  of  those  that  are  fabulous.  In 
which  kind,  that  of  the  loadstone  is  most  remarkable, 
as  it  is  maintained  by  Famianus  Strada  in  his  imitation 
of  Lucretius  his  stile  and  divers  others.” 

Besides  the  authors  already  referred  to,  there  are  a 
large  number  of  others  who  either  describe  the  instru- 
ment or  make  a passing  allusion  to  it.  Of  these  the 
most  prominent  are  H.  Van  Etten  (1624),  PanciroUus 
(1629),  A.  Kircher  (1631),  Galileo  (1632),  Sir  Thomas 
Brown  (1646),  J.  Glanvill  (1661),  Wynant  van  Westen 
(1663),  Gaspar  Schott  (1665),  W.  E.  Heidel  (1676), 
L.  H.  Hillier  (1682),  De  Lanis  (1684),  and  De  Valle- 
mont  (1696).  It  is  a singular  instance  of  the  way  in 
which  we  copy  one  from  another,  that  so  many  writers 
should  have  made  mention  of  this  purely  mythical  in- 
strument, some  of  them  apparently  with  undoubting 
faith  in  its  virteies. 

In  an  indirect  manner,  the  name  of  an  eminent  states- 
man is  connected  with  this  famous  dial.  Cardinal 
Richelieu  had  private  agents  in  many  countries,  who 
kept  him  so  well  informed  with  news,  that  those  who 
knew  nothing  of  the  agents  thought  it  necessary  to  find 
some  explanation  of  his  early  knowledge  of  events, 
which  seemed  to  them  almost  like  a prophetic  power  ; 
so  they  gave  out  that  Richelieu  possessed  a sympathetic 
telegraph.  The  wily  Cardinal  blandly  denied  the  rumour 
Avith  smiles,  and  was  not  sorry  that  those  around  him 
should  be  thrown  off  the  right  scent. 

Some  persons  believed  that  the  dial  might  be  made 
with  human  flesh.  A piece  of  flesh  was  cut  from  the 
arms  of  two  persons,  and,  while  still  warm  and  bleeding, 
was  miitually  transplanted.  The  severed  piece  grew  to 
the  new  arm,  but  retained  its  sympathy  with  the  old, 
so  that  the  former  possessor  was  sensible  of  any  injury 
that  it  underwent.  When  the  flesh  had  grown  to 
the  new  arms,  letters  were  tattoed  upon  the  transplanted 
pieces ; and  on  one  of  the  letters  of  one  being  pricked 
with  a magnetic  needle,  the  friend  at  a distance 
immediately  felt  a sympathetic  pain  on  the  same 
letter  on  his  arm.  This  reminds  one  of  Taliacotius  and 
his  remarkable  operations,  which  inspired  Edmund 
About  to  write  his  curious  novel,  “ Le  Nez  d’un 
Notaire,”  in  which  he  relates  the  odd  results  of  sym- 
pathy between  the  notary’s  nose  and  the  arm  of  the  man 
from  whom  the  flesh  was  taken. 

AUusion  has  already  been  made  to  Addison’s  remarks 
in  the  Spectator  (No.  241)  upon  Strada’ s account,  and  it 
is  worth  mention,  as  a curiosity  of  literature,  that  the 
celebrated  essayist  actually  repeated  his  remarks  word 
for  word  in  the  Guardian  (No.  119).  One  of  the  latest 
translations  of  Strada’ s verses  will  be  found  in  an 
Oxford  magazine  entitled  “ The  Student,”  which  opens 
thus  : 

With  magic  virtues  fraught,  of  sov’ reign  use, 

Magnesia’s  mines  a wondrous  stone  produce. 

Although  the  telegraph,  about  which  we  have  been 
Avriting,  was  purely  sympathetic,  and  no  provision  was 
made  for  a connecting  wire,  yec  some  may  consider  it  a 
curious  prevision  of  what  has  since  been  successfully 
carried  out.  The  dial  certainly  does  appear  to  have 
home  a singular  likeness  to  a Wheatstone  ABO 
telegraph.  The  Rev.  Joseph  Glanvill  looked  forward 
in  Charles  II’ s reign  to  the  time  when  communication 
of  this  character  would  be  general.  That  singular  man 
wrote  as  foUows,  in  a work  addressed  to  the  Royal 
Society : — 

“ I doubt  not  but  that  posterity  will  find  many  things 
that  now  are  but  rumours  verified  into  practical  realities. 
. . . . To  those  who  come  after  it  may  be  as 

ordinary  to  buy  a pair  of  wings  to  fly  into  the  remotest 
regions  as  now  a pair  of  boots  to  ride  a journey,  and  to 
confer  at  the  distance  of  the  Indies  by  sympathetic  con- 
veyances may  be  as  usual  to  future  times  as  to  us  in 
literary  correspondence.” 
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Butler  mig-ht  laugh  at  those  who  propose  to 
. . . . fire  a mine  in  China  here 

With  sympathetic  gTinpowder, 

])ut  time  is  apt  to  transform  the  dreams  of  the  visionary 
into  i)ractical  facts,  so  that  the  fanciful  philosopher 
really  made  a better  guess  than  the  common-sense  poet 
sup[)0>ed. 


COOKERY  IN  AYEST  HERTS, 
die-  following  scheme  of  the  Watford  and  West 
lb  rt-<  A>sofiation,  for  the  Improvement  of  Elementary 
N.  die  work  and  Cookery,  has  been  published : — 

“ There  shall  be  a central  school  of  cookery,  in  which 
1.  ' ii-  in  the  highest  and  the  humblest  branches  of  the 
; I t would  be  given.  As  West  Herts  has  no  towns 

I.  i enough  to  sujoport  a permanent  school,  the  school 
of  e okerv  woidd  not  remain  in  one  town,  but  would 

witii  its  staff  and  batterie  de  cuisine,  through  the 
1-  -ding  to^\'ns  of  AA^'est  Herts — AYatford,  St.  Alban’s, 
J;-  rkhamstead,  Ilitchin,  &c.,  staying  about  six  months 
i:;  . It'll  town,  and  returning  to  its  former  stations  every 
tl'p  ••  or  four  years.  To  reach  the  elementary  schools 
srr.ingi  incuts  would  be  made  in  each  town  for  training 
ft  ■ hi  r-  specially  prepared  in  the  system  which 
Ken  for  several  years  successfully  carried 
I at  A\’aiford-heath,  Berkhamstead,  and  Bushey. 

ntifi  -^  of  about  17  years  would  be  regularly  bound 
t . till-  a'^.K-iatiou  for  [three]  years,  paying  an  appren- 
f < liip  fi-e  of  about  £10,  to  protect  the  association  from 
} ‘iblf  loss  on  training.  Their  pay  would  be  [£15]  for 
' ■ ^ tii'st  year,  [£30]  for  the  second  year,  and  [£45]  for 
C'  ‘ thinl  year,  with  power  on  the  part  of  the  association 
' ■ - I the  engagement  at  any  time.  After  about  six 

j . a rhs’  tr.iining,  the  apinentice  would  be  sent  out  to 
♦ h in  eh  nientary  schools  desirous  of  having  lessons. 
N > < 1,  irge  woidd  be  made  to  the  schools  for  these 
'■  'iis.  d'ho  only  expenses  falling  upon  the  schools 
I I ••  the  cost  of  furnishing,  and  of  any  loss  on  food, 
r :i  h at  the  outside  should  not  amount  to  more  than 
‘ ■ 1 j. • ir.  It  is  ]jrobable  the  Education  Department 
. t •.Tend  to  J'aigland  the  grant  of  6s.  a head  now 

II,  . ;■  in  Ireliind  for  cookery.  The  association  might 
f .ri',  fij.ulali-  fora  part  or  the  whole  of  this  grant. 
Ai;  j-pn  iiiife  would  be  able  to  teach  five  schools,  at  an 
• w:  i^'ee-  it  to  the  a.s.sociation  of  £6  a year  for  each 

■ 4.  If  in.-inagcr-'  should  jirefer  to  train  their  own 

i ;-t.  oher.H  sjMjcially  to  this  work,  arrangements 
'•  ‘ 'i  } ■ ni.ide  to  meet  their  views.  As  the  central 

f ! n.-  ved  through  the  principal  towns  of  West 
H’  . ' . V'  uid,  it  is  hojK'd,  supply  the  wants  of  the 
i y oiH  or  other  of  these  means.  Cookery  is  at 
^•'  'Tf  t lught  in  the  schools  of  the  large  towns  of 

' • d ; it  i;  th.  eountry  se.hools  which  are  generally 

■ V - i:  thi.s  f-aeliing.  15y  this  plan  of  combination, 
‘is oKcd  t that  the  diflieultios  which  now  deter 
‘ ' T ;r‘ rs  may  be  overcome.  Those  who  are 
1 IS  th  the  rondition  of  the  poor,  as  regards 
' " ■ . ■ ■ d oubfl.  s .symjiathise  with  an  effort  to  im- 
’ ’ ' oif  'nmiiiiii!  as  to  the  v.ilue  of  many  foods 

■ '■  '•iitin  ly  neglected,  jind  to  supply  them 

'■  ■'  ' 'O  in  the  art  on  which  health  and  domestic 

■e  " ' ' rg.'l’,  d'  pend.  d’he  committee  hope  to 

. o;  (»  -..iH  r.  'fhe  AY.'itford  Pubhc  Library 
I s'.hom  the  movement  emanates, 

' • ' ■ 'HI  .at  the  service  of  the  associa- 
■ ' ■ ■ i ■ t-.  assist  to  the  utmost  of  their 

1 ln\i  l that  the  school  of  cookery  will 
* ' - ” P'ddic  willingly  pay  high  fees 

’ •'  'O  snpurii.r  cookery,  and  the  work  of  a 
b ■ -h  ,>t  , ....ki  ry  is  very  profitable.  But  the 
' , ' ' ■■  ‘■•’^’■ht.  The  estimated  cost  is  .£100. 

I •>  ■iv’ot  ; ' ; So  ripti'ins  are  earnestly  asked.  They 
v.  o!  r... . u.  <1  l.y  the  treasurer,  Hon.  Yictoria 

r-pul;.  Hickmanswoith  ; Mrs.  lies, 
H'-.rc  .ar , V*  a'lv.Td  ; or  at  the  London  and  County  Bank. 


It  is  also  desired  to  form  a guarantee  fund,  to  the  extent  I 
of  £200,  before  the  committee  can  venture  on  engaging  j 
a lady  superintendent,  and  making  a beginning.” 

The  President  of  the  association  is  the  Countess  of  | 
Verulam,  and  the  Chairman  of  the  Committee  for  | 
Cookery  is  the  Rev.  Newton  Price. 


PARIS  ELECTRICAL  EXHIBITION. 

The  exhibition,  held  in  the  Falais  de  V Industrie, 
was  opened  on  the  10th  inst.,  by  the  President 
of  the  Republic,  but  the  apparatus  is  still  far  from 
completely  arranged.  It  is  expected  that  by  the 
end  of  the  present  month  the  exhibitors  will  be  able  to 
finish  their  arrangements.  The  principal  entrance  is  by 
the  main  north  pavilion,  facing  the  Champs  Elysees. 

The  eastern  entrance  is  occupied  by  the  Siemens  electric 
railway,  by  which  visitors  paying  25  centimes  extra 
can  visit  the  building.  The  other  terminal  point  of  this 
railway  is  on  the  Place  de  la  Concorde. 

The  great  hall  of  the  Exhibition  is  a masonry 
building,  250  metres  in  length  by  100  metres  in 
width.  Lofty  iron  pillars  support  a semicircular 
arched  roof  of  glass  ; they  are  8 metres  apart,  and  carry 
galleries,  the  spaces  under  which  contain  steam-engines, 
boilers,  and  dynamical  apparatus.  A set  of  four  large 
Belleville  boilers,  which  are  heated  by  coal-dust,  supply  ? 
16,000  lb.  of  steam  per  hour,  or  a force  equal  to  800 
h.-p.  nominal.  There  are  also  Otto  gas-engines  to  the 
extent  of  200  h.-p.  more.  This  is  the  provision  made 
by  the  French  syndicate,  which  supplies  motor-power 
for  a charge  of  33  per  cent,  on  the  night  receipts. 
French,  English,  and  Belgian  manufacturers  have  also  \ 
provided  many  more  steam-engines  and  gas-engines  » 
for  use  by  private  contract. 

An  interesting  collection  of  historical  and  other 
apparatus  arranged  by  Mr.  H.  R.  Kempe,  is  exhibited 
by  the  Postmaster -G-eneral.  Here  are  shown  the  first 

five -needle  instrument  constructed  by  Wheatstone,  in 
1837,  and  specimens  of  the  development  of  the  needle 
instrument,  from  the  complicated  five -needle  to  the 
simplified  one-needle  instrument,  largely  used  even  now 
in  local  circuits,  and  on  railways ; a number  of  coils 
showing  similar  development,  from  those  constructed  in 
the  olden  days  of  electricity  to  the  modem  forms  as 
designed  by  Varley  and  Spagnoletti ; a portion  of  the 
Ronalds  underground  telegraph,  as  it  was  tried  at 
Hammersmith  as  long  ago  as  1816.  Another  exhibit 
is  the  first  A.B.C.  instrument  of  AYheatstone,  con- 
structed by  him  in  1840.  This  is  the  well-known  magnetic 
apparatus,  and  may  be  compared  with  Henley’s  magnetic 
instrument,  as  constructed  in  1848,  and  pretty  generally 
used  by  the  old  Magnetic  Telegraph  Company.  A 
specimen  of  the  fi.rst  submarine  cable,  tried  by  Ronalds 
in  1850,  is  exhibited,  as  is  Yarley’s  secondary  battery, 
which  was  long  used  at  the  Central  Ofdce  for  the  trans- 
mission and  distribution  of  time -signals  from  Greenwich. 

It  is  announced  that  the  Technical  Committee  of  the 
Exhibition  are  about  to  organise  a series  of  elementary 
lectures  on  some  of  the  inventions  exhibited.  The  Ex- 
hibition will  not  be  open  to  the  public  in  the  evening 
before  the  27th  inst.,  but  the  crowds  who  visit  it  daily 
are  very  large,  and  on  Sundays  and  fHe  days  there  is 
not  enough  room  for  the  convenience  of  the  public.  i 


GENEBAL  NOTES. 


Phylloxera  Congress. — This  congress,  which  was 
arranged  to  be  held  at  Bordeaux  from  August  29th  to 
September  3rd,  has  been  postponed  to  October  1 0th.  j 

^ Electrical  Congress.  — The  Society  of  Telegraph  ^ i 
Engineers  has  called  an  extraordinary  general  meeting  of  its  j 
members  to  be  held  in  Paris,  on  AYednesday,  21  st  of  Sep- 
tember next,  for  the  reading  of  papers,  &c.,  in  connection 
with  the  Electrical  Exhibition.  | 


JOUTvNAL  OF  THE  SOCIETY  OF  AETS,  September  2,  1881. 


759 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 
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All  eommunicalions  for  the  Society  should  he  addressed  to  the  Secretary 
J ohn-streety  Adelphif  London^  W.  O, 


NOTICES. 


AKT  FURNITURE  EXHIBITION. 

Ihe  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Eoyal  Albert  Hall,  is  now  open 
daily.  A non-transferable  season  ticket  will  be 
sent  to  any  member  of  the  Society  on  application 
to  the  Secretary’. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

THE  SCIENTIFIC  PRINCIPLES  INVOLVED 
IN  ELECTRIC  LIGHTING. 

By  Professor  W.  Grylls  Adams,  F.R.S. 

Lecture  IV.— Delivered  Moxday,  March  28, 
1881. 

Subdivisions  of  the  electric  current. — Incandescent 
lamps. — Luminous  effects  of  electric  currents  in  a 
vacuum,  and  in  various  gases. 

When  gas  was  first  introduced  extensively  for 
lighting  purposes,  many  objections  were  raised  to 
its  use,  and  among  them  was  one  which  was 
recorded  by  Clement  Desormes,  in  1819,  which  is 
summed  up  in  the  follocving  quotation  ; — 

“ The  light  is  of  a disagreeable  yellow  colour,  entirely 
different  from  that  red  and  warm  gleam  of  oil  lamps  ; 
it  is  of  a dazzling  brightness  ; its  distribution  will  be 
impossible  and  irregnlar,  and  it  will  be  much  dearer 
than  oil  lighting,  and,  even  if  it  should  be  improved, 
it  will  still  remain  much  dearer  than  those  hghts  which 
we  aheady  possess.” 

Just  as  Desormes  had  become  accustomed  to  the 
red  gleam  of  oil  lamps,  and  objected  to  the  cold- 
ness of  the  yellow  gaslight,  so,  a year  or  two  ago, 
a similar  objection  was  raised  against  the  electric 
light,  that  it  w^as  entirely  different  from  the  yellow 
and  warm  gleam  of  gaslight ; that  it  is  of  a 
dazzling  brightness  ; that  its  distribution  would  be 
impossible  and  irregular;  and  that  our  streets 
w'ould  be  left  in  dar^ess. 

These  objections  do  not  seem  to  be  so  strongly 
taken  up  by  the  public  as  they  were  two  years 
ago,  for  they  have  seen  several  trials  of  the 


electric  light ; and,  although  there  are  many  diffi- 
culties in  the  way,  yet  the  fact  that  the  electric 
lighthas  all  the  colours  more  uniformly  blended, 
and  is,  therefore,  a whiter  light  than  gas,  and 
enables  objects  to  be  seen  in  their  true  colours, 
can  hardly  be  urged  any  longer  as  an  argument 
against  its  use.  The  same  argument  might  be 
urged  for  the  same  reason  against  bright  moon- 
light, or  against  the  light  of  day,  and  in  favour 
of  a yellow  London  fog.  The  Kyrle  Society,  in 
its  search  after  truth  and  beauty,  must  surely  be 
strong  supporters  of  the  spread  of  the  electric 
light. 

If  we  turn  to  the  Report  of  the  House  of  Com- 
mons, we  find  the  following  statement : — 

“ A remarkable  feature  of  the  electric  light  is  that  it 
produces  a transformation  of  energy  in  a singularly 
complete  manner.  Thus  the  energy  of  1 -horse  power 
may  be  converted  into  gaslight,  and  yield  a luminosity 
equal  to  12 -candle  power.  But  the  same  amount  of 
energy  transformed  into  electric  light  produces  1,600- 
candle  power.” 


The  experiments  of  Mr.  Schwendler,  of  Dr. 
Hopkinson,  and  of  others,  have  shown  that,  both 
with  the  Siemens  machine  and  with  the  Gramme 
machine,  88  per  cent,  of  the  total  work  expended 
is  converted  into  electrical  energy.  Theory  has 
established  that,  if  the  external  resistance  of  the 
circuit  is  equal  to  the  internal  resistance  of  the 
battery  or  magneto-machine,  the  available  work 
in  the  external  circuit  is  a maximum. 

Suppose,  then,  that  we  have  40  Grove’s  cells, 
each  of  *25  ohms  resistance,  and  of  an  electro- 
motive force  of  2 volts,  the  external  resistance 
being  10  ohms — 


Then  Q = 


E 40  E 

E -I-  r ~ 40  X *25  -1-  10 


4 webers. 


And  EQ  = 2 X 4 X 40  = 320. 


The  work  done  in  the  external  circuit  is  

9*81  X 2 

= 16  kilogrammetres  per  second  nearly,  or  about 
I h.p. 

A small  Gramme  machine  of  the  A type, 
having  an  internal  resistance  of  4*58  ohms,  and 
with  an  external  resistance  of  4 ohms,  gives  an 
electric  current  of  17*5  webers  and  an  electro- 
motive force  of  158*5  volts,  giving  an  amount  of 
work  equivalent  to  2 h.p.,  EQ  = 160  X 17 
nearly  = 8 times  the  energy  of  40  cells  of  Grove. 

If  we  wished  to  replace  such  a machine  by 
Grove’s  cells,  we  should  have  to  arrange  about  80 
cells  to  get  the  same  electro-motive  force,  and  to 
make  each  cell  about  four  times  as  large,  or  to 
arrange  320  cells  in  four  sets  of  80  in  each  set,  to 
get  the  same  amount  of  external  work  done  as  by 
the  Gramme  machine.  This  will  show  how  im- 
possible it  is  to  do  the  work  by  voltaic  batteries 
which  can  be  done  by  magneto -electric  machines. 

The  equation,  work  = EQ,  may  be  satisfied  in 
two  ways — either  by  making  Q large  and  E small, 
i.e.,  making  what  is  called  a quantity  machine 
which  will  only  do  effective  work  when  the 
external  resistance  is  small ; or  we  may  make  Q 
small  and  E large,  i.e.,  what  is  called  a tension 
machine,  which  requires  an  external  resistance 
large  enough  to  prevent  the  machine  from  being 
overheated,  and  to  satisfy  the  relation  for  the 
greatest  amount  of  external  effective  work, 
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COitTARlSOX  OF  Two  GRAMilE  MACHINES. 


1 

Quantity. 

Tension. 

Nun, 

} .r  of  turns  per  minute  

797 

967 

T:  ♦ ;• 

rr  ^i.’.tanco 

1-2 

4-58 

1.  r..: 

■ml  ri  .shtanc*'  

1T4 

4-00 

1 r >. 

nr  iu  Tv<  bers 

29-67 

17-51 

J.  - 

-mr.tive  force  in  volts  

81-58 

158-50 

’’ 

. ■ lit  ta  produce  cuiTent  

243 

277 

Th'-.s  WO  see  that  the  total  amount  of  energy  is 
ly  the  same  in  the  two  cases,  but  in  one  case 
it  b ^pent  in  driving  a large  current  through  a 
Mua’  l resistance,  and  in  the  other  a smaller  current 
s Si  lit  tlirough  nearly  four  times  the  resistance, 
.^!‘i  to  do  this  a higher  electro-motive  force  is 
r-  .juired.  This  higher  electro -motive  force  is  ob- 
t liin  tl  by  increasing  the  number  of  turns  of  wire 
in  tlif  bobbin  and  in  the  magnet,  so  strengthening 
t’l.'  Ti  ignetic  field,  and  also  by  increasing  the 
’l  imbtr  of  turns  of  the  machine. 

W'o  arrive,  then,  at  the  conclusion  that,  to  over- 
•'■-nw  higher  resistances  more  effectively,  higher 
« a •tro-niotivo  force,  and  therefore  higher  speed, 
-s  r<  fjuircd.  Now  our  resistances  may  be  so  high 
t'  ‘J  an  ordinary  current  of  electricity,  even  from 
lis  na mo- machine,  will  not  pass  through  it,  in 
whir},  c-^f.  w’G  have  to  resort  to  another  method  of 
! r-  ] : -ing  electricity,  of  still  higher  electro-motive 
•'  l.!;t  tlie  quantity  produced  is  then  consider- 

’ ’y  d’minished.  We  have  then  to  take  an 
a 1 tii.R  coil,  consisting  of  two  coils,  in  one  of 
a ; li  a current  of  electricity  from  a battery  is 
1 T g,  and  by  suddenly  breaking  and  maMng 
t-  r . uri'i  nt,  to  obtain  great  changes  of  the 
’ • Ma  fi.-ld,  and  hence  great  electro-motive 
■.  aid  so  get  very  powerful  alternating 
I . \7c  know  the  effect  of  checking  suddenly 
’ M .w  . f water  in  a pipe.  Sometimes  the 
d pn-'^sun!  so  produced  may  be  sufficient 
' f -I  ? • pij-e,  and  this  is  one  transformation 

' b ■ rny  ..f  motion  of  the  water.  This  is 

■ I ' to  tli<;  development  of  the  energy  of 

= vt;-  n current  by  the  sudden  checking  of 
* ' •♦r'  • • urreiit  in  the  piimary  circuit.  Water 

I ' ' r d.  ed  to  a liigh  level  by  a series  of  sudden 
’ '.a  in  tin*  hydiaulic  ram.  A flow  of  a 

• • u ' fpiantify  of  water  being  suddenly 

■ K 1,  tl  ■ ro  is  at  .)nco  a sudden  increase  of 

‘ i'di  is  sufficient  to  lift  a valve,  and 

1 ■|uantity  of  watc'r  to  pass  into  the 
’ f air-eiiamber.  d'liis  air-chamber  regu- 
* ‘i  ’ll  of  file  flow  of  water  up  the  pijie 
iwoir,  jud,  as  the  resistance  and 
’ ' ‘ fl  ■ s.condary  circuit  regulate  the 

> u ill. -ion  current  when  the  piimary 
d ’ .11.  Til.'  ae.fion  of  the  induction 

’■  ‘ w<  i illm-fraled  by  the  action  of 

' i iiii,  the  level  to  which  water  is 
: I - loiiriiii'-  fo  fhc  electro-motive  force 
■I  d i’y  eii"  nil.  .fust  as  in  the  hydraulic 

• u t.jy  (.f  wilier  raised  by  the  machine 

' ' ■ 1 i-niy  iiboiit  66  per  cent,  of  the 

' ■ J.  in  mnlfing  use  of  the  induction 
» k,  or  to  jirodnce  the  electric 
'r  I ih’"  to  convert  more  than  a 
r ■ el  rgy  of  th^  original  current  into 


In  the  two  systems  of  electric  lighting  to  which 
I wish  to  draw  special  attention  this  evening,  we 
have  instances  of  the  two  opposite  methods  of 
accomplishing  the  same  end,  viz.,  the  lighting  of 
moderate-sized  rooms  by  a steady  and  pleasant 
light. 

The  Werdermann  or  Joel  Electric  Light. 

In  the  Werdermann  system,  or  the  Eeynier 
system,  a small  thread  or  point  of  carbon  abuts 
against  a plate  or  edge  of  carbon  or  of  copper, 
and  becomes  heated  by  the  current  so  as  to  give 
out  a glowing  light,  and  gradually  consumes 
away,  but  more  and  more  slowly  as  the  carbons 
are  more  and  more  improved.  In  these  lamps, 
kindly  lent  to  me  by  Mr.  Latimer  Clark,  and  in 
these  Joel  lamps  kindly  lent  to  me  by  Mr.  Joel, 
who  has  introduced  several  improvements  into 
the  original  Werdermann  lamp,  the  resistance  of 
the  contact  of  carbon  is  very  small,  about  T34  of 
an  ohm;  hence  it  will  take  several  of  them, 

7 or  8 (or  perhaps  10),  arranged  in  series  in  the 
same  circuit,  to  equal  the  resistance  of  the  electric 
arc.  To  work  these  lamps  of  low  resistance,  only 
a low  electro -motive  force  is  required,  and  so  the 
result  is  attained  by  driving  a small  resistance 
dynamo-electric  machine  at  moderately  low  speed; 
or  by  placing  a considerable  number  of  lamps  in 
series,  so  as  to  make  their  combined  resistance 
equal  to  or  greater  than  the  internal  resistance  of 
the  machine.  Thus  a Gramme  machine,  revolving 
at  the  rate  of  1,200  revolutions  a minute,  giving 
an  electro -motive  force  of  about  130  volts,  will 
give  a current  of  50  webers  through  about  10 
lamps  in  series.  But  this  current  gives  an 
illumination  of  320  candles  in  each  lamp,  so  that 
with  this  current  we  get  an  illumination  of  3,200 
candles  in  10  lights.  Now,  the  energy  expended 
to  produce  this  rate  of  revolution  in  a Gramme 
machine,  is  about  9 or  10  h.p.  Hence  the 
Werdermann,  or  the  Joel  lamp,  gives  at  least  two 
lights  of  160  candles  each  for  each  h.p.  of  energy 
expended. 

Mr.  Alex.  Siemens  lays  down,  in  his  paper  on 
“ Electric  Lighting,”  that  4 lbs.  of  coal,  costing 
15s.  a ton,  will  produce  1 h.p.  of  energy  per  hour, 
and  that,  if  a steam-engine  be  employed  to  produce 
an  electric  light  of  6,000-candle  power,  the  cost 
would  be  5d.  per  hour.  If  the  same  illumination 
be  produced  by  15  lights  of  400  candles  each,  the 
cost  would  be  2s.  Id.,  or  five  times  as  much.  Hence 
the  cost  for  a 400-candle  light  would  be  at  the 
rate  of  about  l|d.  per  hour. 

Now,  by  comparison,  we  may  get  some  idea  of 
the  price  of  the  electric  light  when  obtained  by 
means  of  the  Werdermann  or  Joel  lamp.  If  we 
compare  the  light  obtained  by  the  Joel  or  Werder- 
mann lamp  with  that  from  the  400-candle  light 
from  the  arc,  we  get  about  320—  or,  say,  300 — 
candle  power  in  the  Joel  light  for  800-candle 
power  in  the  other.  Hence  the  price  of  the  electric 
light  from  a Joel  lamp  should  be  at  the  rate  of 
O^d.  per  hour  for  a 600-candle  power  light. 

Now,  according  to  Mr.  Alex.  Siemens’s  estimate 
for  gas,  the  price  of  gas  would  be  at  the  rate  of 
about  5^d. — or  nearly  6d. — per  hour  for  the  same 
light.  In  other  words,  the  cost  of  the  electric  i 
light  from  the  J oel  lamp  would  be  nearly  the  same 
as  gas  at  the  rate  of  4s.  per  1,000  cubic  feet. 

In  estimating  the  candle  power  of  lamps,  it  is  | 
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usual  to  place  the  photometer  on  the  same  level 
vhth  the  lamp,  so  t hat  the  surface  is  illuminated 
by  the  rays  proceeding  horizontally  from  the  lamp. 
Now,  in  all  lamps,  whether  Werdermann  or  arc 
lights,  which  are  fed  by  a continuous-current  ma- 
chme,  the  current  passes  from  the  positive  carbon 
to  the  negative  always  in  the  same  direction ; and 
in  the  arc  lights,  the  upper  positive  carbon  becomes 
worn  away  into  a hollow  ; hence  a portion  of  this 
carbon  obstructs  the  light,  and  the  greatest  in- 
tensity of  light  is  not  in  a horizontal  direction, 
but  downwards,  at  an  angle  of  about  60°  below 
the  horizontal.  The  illumin ation  in  this  direction  is 
about  three  times — or  even  more  than  three  times 
— the  illumination  in  the  same  horizontal  plane 
•with  the  arc  ; hence,  when  it  is  said,  in  the  report 
of  the  Glasgow  tests,  that  a dynamo-machine,  at 
1,200  revolutions  per  minute,  will  give  a light  of 
2,060  candles,  for  an  expenditure  of  4 h.p. — the 
lisrht  being  measured  horizontally — we  see  that  the 
illumination,  in  a direction  inclined  downwards  at 
ail  angle  of  60°  below  the  horizon,  would  be 
O.oOO  candles  for  4 h.p.  or  at  least  1,625  candles 
]>er  h.p.  This  will  also  explain  why  lights  fed 
from  continuous-current  machines  should  be  placed 
at  a considerable  height  above  the  area  to  be 
illuminated.  This,  combined  -with  the  fact  that  it 
is  far  more  economical  to  produce  one  very  powerful 
light  by  means  of  a large  machine,  than  several 
smaller  lights  to  illuminate  the  same  area  to  the 
same  degree,  ^\dll  explain  why  Dr.  Siemens  is 
erecting  his  large  lamps  at  so  great  a height,  for 
the  trials  of  electric  lights  which  we  shall  shortly 
have  an  opportunity  of  seeing  in  the  City. 

SUB-DIYISION  OF  THE  ElECTRIO  CURRENT. 

The  next  point  to  which  I propose  to  draw  your 
attention  this  evening  is  the  sub-division  of  the 
electric  current. 

It  will  be  simplest  to  regard  first  the  case  where 
there  is  a battery  of  given  electro -motive  force. 
Ill  this  case,  according  to  Ohm’s  law, 

E = C (R  -f  r), 

where  E is  the  electro-motive  force,  C the  current, 
K the  resistance  of  the  battery,  and  r the  external 
resistance.  If  the  poles  of  the  battery  be  joined 
by  two  separate  resistances  and 

theuE  = C (ll+  ’’’  \ 

\ + r-2/' 

If  the  resistance  of  each  branch  is  equal  to  r,  and 
if  Cj  be  the  current  in  each, 

then  E = C (R  r)  = 2 C,  (r  + 

E‘t  E = 100  volts,  R = 1 ohm,  and  r = 100  ohms, 
then  100  = C (1  -f-  100)  = 101  C, 
and  100  = 2 C,  1 -f  50)  = 102  C^. 

Hence  nearly  the  same  current  flows  in  each  branch 
us  when  there  is  only  one  wire.  If  there  are  10 
branches  instead  of  2 branches,  and  if  Cx  bo  the 
current  in  each, 

then  100  = C.,:  (1  + 10)  110  Cx, 

t.' .,  the  current  in  each  branch  is  instead  of 

110  102 

If  there  are  50  branches,  and  Cy  be  the  current  in 
each, 

then  100  = Cy  (1  + 2)  = 150  Cy, 


thus  the  current  in  each  is  or  f , and  the  heating 

j loO 

or  glo-wing  effect  is  -^ths  of  its  value  Avith  only  one 
branch. 

Now,  if  with  50  branches  in  multiple  arc,  we 
diminish  the  external  resistance  of  each  branch  so 
as  to  get  the  same  current  as  at  first  through  each 
branch, 

Then  E = C (R  -{-  r)  at  first. 

And  E = 50  C ^R  -f-  with  50  branches. 

So  that  (R  -f-  r)  = 50  R + 1 > 

Or  r — rj  = 49  R. 

Hence  with  R = 1 and  r = 100  ohms  r — = 49 

and  the  length  left  has  a resistance  of  51  ohms.  The 
51 

heating  of  each  of  these  is  — , or  one-half  of  what 

. 

it  was  with  only  one  branch.  Hence  the  glowing 
heat  or  light  from  such  a resistance  will  be  greater 
than  from  the  unshortened  wire,  with  the  weaker 
current  through  it.  In  this  case  we  get  50  circuits 
of  51  ohms  each,  so  arranged  that  the  heating 
effect  in  each  circuit  is  *51,  or  about  one-half  of 
what  it  was  at  first.  Hence  the  amount  of  heat 
radiated  from  each  is  one-half  of  what  it  was  at 
first.  But  there  are  50  such  circuits,  therefore  the 
total  heat  radiated  is  25  times  as  much  as  it  was 
with  only  one  branch. 

If  the  resistance  of  the  battery  and  connecting 
wires  is  considerable,  then  we  see  that  the  addition 
of  every  additional  branch  circuit  takes  away 
greatly  from  the  amount  of  heat  radiated  from 
each  branch,  so  that  this  plan  of  sub-division  by 
separate  circuits  can  only  be  adopted  with  success 
when  the  internal  resistance  is  small  as  compared 
with  the  external  resistance.  We  see,  then,  that 
with  small  internal  resistance,  there  is  great  gain 
in  heating,  and,  therefore,  in  light-giving  power, 
by  arranging  branch  parallel  circuits  in  multiple 
arc ; but  when  the  resistance  of  the  battery  and 
leading  wires  is  considerable,  the  advantage  of 
this  arrangement  is  small,  and  very  little  sub- 
di-vdsion  is  admissible. 

« 

Incandescent  Lamps. 

Now,  let  us  consider  the  case  of  currents 
produced  by  means  of  dynamo-electric  machines, 
in  which  the  electro -motive  force  is  not  constant  in 
the  same  machine  for  the  same  speed,  but  depends 
upon  the  resistance  of  the  circuit.  An  electro-motive 
force  of  100  volts  produces  a current  of  one  weber 
through  a resistance  of  100  ohms,  and  Mr.  Swan 
tells  us  that  this  current,  through  a lamp  of  that 
resistance,  gives  a 60-candle  power  light.  Now, 
if  we  reduce  the  length  of  the  carbon  filament  in 
the  lamp  without  altering  the  current,  we  reduce 
the  illuminating  power  in  the  same  ratio.  Sux>poso 
we  take  it  as  four-fifths  of  the  length,  i.e.,  its  re- 
sistance is  then  80  ohms,  and  we  shall  get  a 48- 
candle  power  light  from  the  same  current  (one 
weber),  f.e.,  with  an  electro -motive  force  of  80 
volts. 

With  two  such  lamps  in  series,  we  shall  get  two 
48-candle  power  lights,  with  an  electro-motive 
force  of  160  volts,  sending  a current  of  one  weber 
through  them,  i.e.,  the  two  lamps  should  give  out 
a light  of  six  gas-burners  of  16-candle  power  each. 
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and  should  be  sufacient  to  illuminate  a drawing- 
loom  in  many  of  our  London  houses. 

If  we  consider  now  how  we  are  to  produce  this 
urrc'nt,  we  hnd  that  a Blirgin  machine,  by  the 
. xpenditure  of  0 h.p.,  will  send  a current  of  24 
a.  K.  rs  ttirough  an  external  resistance  of  about 
7 -hiMS,  giving  an  electro  motive  force  of  160  volts. 
If  then  wf‘  take  two  lamps  in  series,  ^.e.,  160  ohms, 

* 1 hiTango  21  distinct  series,  we  shall  get  a com- 

1’  . 1 M dstance  of  or  about  7 ohms,  allowing 

or  Ik'*  n sistancc  of  connecting  wires,  and  there 
will  ’.e  a current  of  1 weber  through  each  circuit, 

. this  liincliine  should  give  US  48  lights  each  of 
s-:  i 11c  ])ower.  With  a resistance  of  50  ohms 
( . 1 iiiip,  the  number  of  lamps  which  may  be 

‘ipj  i d from  the  same  machine  will  be  double  this 
: ml »cr.  1 f we  reduce  our  electro -motive  force  from 
' ( M ) V.  ’ f s to  NO  volts,  with  the  same  length  of  carbon 
I t i-  hunp,  then  we  reduce  the  current  from  1 weber 
t . N-luths  of  a weber.  This  in  the  same  resistance 
will  reduce  the  illuminating  power  from  60  candles 
t..  a light  of  about  40-candle  power,  instead  of  a 
iiglit  ‘>i  -IN-candle  power.  Hence,  with  a given 
. 1.  c‘r'.-inotive  force,  more  light  is  obtained,  and, 

< ' n-fore.  greater  economy  is  affected  by  shorten- 
ing tlm  1(  iigth  of  the  carbon  in  the  lamp,  rather 
t’  :i  by  'liiuinishing  the  current  through  the  same 
1 gth  of  carbon.  Hence,  the  best  results  will  be 
< itaiic  -i  in  incandescent  lamps  by  sending  through 
♦ ^ ' in  strong  a current  as  they  will  safely  stand, 

- !.d  aking  the  length  of  carbon  such  that  the 
. c i!:i')-niachine  employed  will  send  such  a current 
t'  : igli  them. 

'r  another  case  : — Suppose  we  have  one  lamp 
7 ohms  resistance  (i.e.,  about  45 -candle  power). 
A <t;  -imc  machine  or  a Siemens’s  medium- sized 
a ii:f  will  give  an  electro -motive  force  of  100 
t , ;;i..l  u current  of  about  25  webers,  at  the  rate 
; ! "i  n Vi. hit  ions  a minute,  through  an  external 
; -c  =.f  about  ohms.  Hence,  if  we  have  25 
II  ‘•cj.arate  braiieli  circuits,  or  in  multiple 
o . : a ‘ 1 webf-r  through  each  from  such  a 
’ ! ' , and  get  a light,  according  to  Mr.  Swan, 
U'il"  ]-ower  from  each.  Hence,  such  a 
I vu'.  . 1 give  us  about  1,125-candle  power 

'I’he  energy  exjiended  would  be 
t (,r  o h.-|..,  so  that  the  illumination  would 
t it  200  . anilles  ]>er  h.]). 

' ' V \c  s"eii  above  that,  wdth  the  Siemens’s 
■ • - u’  leiil  machine,  a lOO-candle  light  re- 

'iil  half  a hors(*  ])ow'er;  so  that  1 h.p. 
y l v,-.«  lights  of  loo  candle  jiower,  from 
' ^ ■ urrent  machine,  at  the  rate  of  lOd. 

' ’ ' • d he  same  illumination  can  be 

V 1;  ; : pas,  at  2s.  fo)'  hours.  Now,  two- 

i ' ‘ •,  c.  ■ ‘ is  for  the  sujijily  of  carbon, 

^ 1 unit  in  the  arc.  1 1 once,  without 

■ I’ti  'O  I ! ■ iiliou,  the  exjjcnse  ])or  h.p.  is 
c.  ;d.)i(i  hour.  Aj)])lying  this  to  the 
' ot  lamjis,  in  wdiich  our  carbons 
' ' . "e  v.'e  t hat  by  a ])ro])(>r  arrange- 
' ' li  1 w’c  may  get  a 200-candlc 

‘ '■  fate  ..f  l0-‘)ths  of  Id.  per 

' • 'ieit  eiiv  ;ilso  Kiates,  in  his  paper, 

b • ^ f ■is.  O.i.  j„.r  j.ooo  foot,  the  same 

■'  be  (il)tained  from  gas  at  less 

’ • . H.'nce,  allowing  8-Oths  of  Id. 

■ ‘ ’ - a’ ag  e of  incandescent  lamps, 


the  cost  of  light  by  gas  and  by  incandescent 
electric  lamps  would  be  nearly  the  same. 

If  we  allow  that  only  a light  of  40-candle  power, 
instead  of  60-candle  power,  can  be  produced  at  this 
rate,  still  the  incandescent  light  cannot  be  regarded 
as  an  expensive  light. 

Now,  in  the  absence  of  any  actual  determination, 
let  us  assume  the  same  law  to  hold  in  the  Brush 
system  as  in  the  Siemens  or  the  Gramme  system. 
In  the  Brush  system  a current  of  10  webers  is  sent 
through  an  internal  resistance  of  10  ohms,  and  an 
external  resistance  of  70  ohms.  Now,  in  the 
Siemens  machine,  when  the  external  resistance  is 
seven  times  the  internal  resistance,  the  current  is 
only  l-60thpart  of  its  value  when  the  external  and 
internal  resistances  are  equal,  and  1 -40th  of  its  value 
when  the  external  is  double  the  internal  resistance. 
The  drawback  to  this  arrangement  would  be, 
that  one-third  of  the  total  work  expended  would 
be  lost  in  heating  the  machine. 

Taking  the  Brush  machine  as  worked  at  present, 
the  difference  of  potential  for  each  of  16  lamps  in 
circuit  is  about  40  volts.  Hence  total  difference 
of  potential  of  16  lamps  = about  640  volts. 
With  an  external  resistance  of  70  ohms,  there 
is  a current  of  10  webers.  Hence,  if  we  arrange 
incandescent  lamps  in  10  series,  so  as  to  get 
a resistance  of  70  ohms,  we  shall  get  1 weber 
through  each  series.  Put,  then,  7 lamps,  each 
of  100  ohms  resistance,  in  each  series,  and  we 
shall  get  70  lamps  from  a Brush  machine.  These 
70  lamps  are  each  of  60-candle  power,  and  all 
are  worked  by  an  expenditure  of  16  h.p.  Hence 
the  candle  power  is  4,200  candles  from  16  h.p., 
or  262*5  candle  power  per  h.p.  If  the  lamps  of 
this  resistance  are  only  heated,  so  as  to  give  a 
light  of  30-candle  power  each,  then  the  candle 
power  per  h.p.  will  have  to  be  reduced. 

Thus  we  have  seen  that  it  is  possible  to  sub- 
divide the  electric  current  in  such  a way  as  greatly 
to  increase  the  amount  of  illumination  which 
may  be  obtained  by  means  of  a dynamo-electric 
machine,  especially  when  the  light  is  accomplished 
by  the  incandescent  system  of  Swan,  Lane-Fox, 
or  Edison. 

The  earliest  attempt  to  obtain  light  by  in- 
candescence in  a vacuum  was  made  by  King,  in 
1843,  who  applied  continuous  metallic  and  carbon 
conductors,  and  heated  them  by  an  electric  current 
in  a Torricellian  vacuum.  He  was  followed  in 
1848  byStaite,  who  used  an  iridium,  or  an  iridium 
and  platinum  wire,  and  enveloped  the  holder  in 
glass  or  some  other  non-conductor.  In  1872, 
Konn  employed  graphite,  and  rendered  it  in- 
candescent in  an  atmosphere  of  nitrogen,  in  which 
there  was  no  wasting  away  of  the  carbon.  The 
same  principles  have  been  followed,  but  with 
greater  promise  of  success,  in  the  more  recent 
attempts  at  producing  illumination  by  means  of 
incandescence.  The  earlier  attempts  failed,  either 
(1)  because  of  the  impossibility  of  preventing 
the  consumption  of  the  carbon  or  other  material, 
in  consequence  of  the  minute  traces  of  air,  which 
it  was  impossible  to  get  rid  of  with  the  means 
of  exhaustion  which  were  then  known;  or  (2) 
because  of  the  presence  of  other  gases,  such  as 
hydrogen,  which  exists  occluded  in  platinum  and 
in  other  substances.  It  is  only  quite  lately,  since 
our  power  of  obtaining  a vacuum  has  been  so 
greatly  extended,  and  since  we  have  learnt  so  much 
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about  high  vacua  from  the  labours  of  Mr.  Crookes, 
that  Mr.  S\van  and  Mr.  Lane-Fox  have  succeeded 
in  obtaining  vacua  from  which  all  the  air  and 
occluded  hydrogen  are  exhausted,  so  that  their 
carbon  filaments  and  platinum  wire  connections 
remain  without  being  destroyed,  even  when  a 
current  of  electricity  strong  enough  to  make  them 
give  out  a brilliant  incandescent  light  has  been 
continuously  passing  through  them  for  months 
together.  Through  the  kindness  of  Mr.  Swan, 
and  of  my  friend  and  former  pupil,  Mr.  Lane- Fox, 
I am  able  to  show  you  this  evening  how  well  they 
have  succeeded  in  producing  a brilliant,  and  yet  a 
steady  and  pleasant,  incandescent  light.  This  is  a 
triumph  which  many  have  sought  in  vain,  and 
which  could  not  have  been  attained  except  by 
combining  together  the  results  of  investigations 
which  have  been  recently  carried  on  in  several 
branches  of  physics. 

I cannot  conclude  this  course  of  lectures  without 
giving  my  especial  thanks  to  Mr.  H.  Trueman 
Wood,  who  has  given  me  very  valuable  assistance, 
by  helping  me  to  bring  together  a large  collection 
of  electrical  apparatus,  in  illustration  of  the 
interesting  subject  which  I have  had  the  honour 
to  bring  before  you. 


MISCELLANEOUS. 


AGRICULURE  IX  TRAVAXCORE. 

Agriculture  is  here  carried  on,  says  The  Colonics  and 
India,  vuth  some  measure  of  practical  skill  and  success 
derived  from  lengthened  experience,  but  with  most  primi- 
tive instruments,  and  needing  much  improvement  as  to 
manuring,  rotation  of  crops,  and  the  preparation  of 
produce  f^or  the  market.  The  principal  native  agricul- 
tural products  are  rice,  cocoa-nut  and  other  palms,  and 
farinaceous  roots  for  food,  besides  coffee,  which  is  cul- 
tivated by  Emopean  planters,  with  the  aid  of  native 
labour.  Fruit  trees  also  are  grown,  more  or  less,  by 
every  one,  and  invariably  planted  as  the  beginning  of 
an  estate  when  waste  land  is  cleared. 

Rice. 

Rice  is  grown  chiefly  on  irrigated  or  swamp  land, 
though  diy'  or  “ hill  ” rice  is  grown  wherever  the  soil 
is  sufficiently  rich  to  give  a crop,  and  the  rain  sufficiently 
abundant  to  bring  it  to  perfection.  Most  of  the  landed 
wealth  of  the  country  consists  of  rice  or  “paddy” 
lands,  which  varj'  greatly,  however,  in  quality  and 
produce,  and  consequently  in  value.  The  price  of 
“paddy”  lands  varies  according  to  the  soil,  facilities 
for  irrigation,  distance  from  the  centres  of  population, 
and  the  returns  they  are  capable  of  yielding.  Some 
are  worth  only  30  rupees  to  40  rupees  per  para  (about 
one-eighth  of  an  acre)  ; others  cost  up  to  70  rupees  (say, 
£24  to  £56  per  acre).  The  Government  compensation 
for  rice  lands  taken  for  pubhc  purposes  is  only  14  rupees 
per  para.  Land  may  be  said  to  be  worth  generally 
about  15  years’  purchase.  The  produce  of  rice  lands  in 
Travancore  ranges  from  fivefold  to  thirtyfold.  There 
is  a popular  complaint  that  the  land  is  deteriorating  and 
the  return  less  than  in  former  days,  which  the  old 
people  ascribe  to  diminished  attention  to  sacred  rites 
and  duties,  but  which  arises  from  exhaustion  of 
the  soil  through  want  of  proper  cultivation.  In 
the  southern  districts,  where  tillage  is  more  careful, 
and  manuring  better  attended  to,  and  the  sun 
hotter,  the  clouds  and  rainfall  being  less,  the 
increase  has  sometimes  been  known  to  be  fortyfold  ; but 


farmers  think  they  are  well  off  with  fifteeufold  at  each 
harvest — i.e.,  twice  in  the  year — and  throughout  the 
greater  part  of  the  country  seven  or  eightfold,  or  in  the 
south  twelve  to  fifteenfold  must  be  put  down  as  the 
usual  return.  As  it  costs  at  least  two  paras  (about  two- 
fifths  of  a bushel)  of  grain  in  wages  to  sow  one  para  of 
seed,  a return  of  at  least  three  times  the  seed  sown  is 
necessary  to  repay  expenditure.  A tenfold  increase 
would  be  80  paras,  or  32  bushels,  of  “ paddy,”  or  rice 
in  the  husk.  When  cleaned  of  the  husk  tliis  is  reduced 
to  half  the  quantity — say  16  bushels — weighing  on  an 
average  64i  lbs.  per  bushel  when  raw.  Old  rice  would 
be  lighter,  down  to  about  59  lbs.  The  produce,  there- 
fore, of  an  acre  of  good  rice  land  may  bo  averaged  at 
1,044  lbs.  The  total  acreage  of  rice  land  under  cultiva- 
tion in  Travancore  is  not  exactly  known,  but  a fresh 
survey  and  re-assessment  are  about  to  be  undertaken. 
The  survey  of  eighty  years  ago  places  it  at  about 

400.000  acres  ; but  since  then  much  waste  land  has  been 
brought  under  cultivation,  and  the  total  acreage  cannot 
probably  be  taken  at  less  than  500,000  acres.  Whereas 
at  the  beginning  of  the  century  Travancore  exported 
large  quantities  of  paddy  and  rice  (in  1843  no  less  than 

281.000  candies  of  654  lbs.  each),  and  imported  but  a 
small  quantity,  the  case  is  now  totally  reversed— ex- 
ports being  only  about  70,000  rupees  to  80,000  rupees 
in  value,  and  imports  (duty  free)  having  risen  from 
4j  lacs  of  rupees  seven  years  ago  to  13^  lacs  in  1879. 
The  produce  of  the  country  is,  therefore,  not  sufficient 
for  home  consumption  at  the  present  time.  This  arises 
not  only  from  the  diminished  production  already 
referred  to  and  from  increase  of  population,  but  also 
from  the  general  improvement  of  the  circumstances 
of  the  lower  castes,  who  can  now  afford  to  eat 
more  rice  in  place  of,  or  in  addition  to,  fruits 
and  vegetables,  coarse  roots,  and  inferior  grains. 
Supposing  the  cultivated  area  of  rice  to  be 

500.000  acres,  and  the  joint  produce  of  the  two 
crops  fifteenfold,  or  1,566  lbs.  per  acre  ; this  divided 
amongst  a population  of  2j  millions  would  give  312  lbs. 
of  rice  per  head  per  annnm  for  consumption.  Imported 
rice  to  the  value  of  13 J lacs  of  rupees  would  give  (at  a 
chuckram  per  pound)  15  lbs.  per  head  additional. 

Cocoa-nut. 

The  cultivation  of  the  cocoa-nut  extends  over  the 
whole  of  Travancore,  which  has  hence  been  facetiously 
called  Cocoanut-core  ! Forty -four  years  ago  the  total 
number  of  cocoa-nut  trees  was  11,100,000,  and  the 
increase  since  has  been  so  considerable,  much  waste 
land  having  been  planted  with  this  valuable  palm,  that 
the  present  number  cannot  be  estimated  at  less  than 
15  millions.  These  are  almost  invariably  too  closely 
planted  to  obtain  fidl  advantage  of  sun  and  air ; but 
supposing  they  stood  at  the  moderate  distance  of  20  feet 
apart  (which  is  109  to  the  acre)  the  area  covered  would 
amount  to  137,000  acres.  The  soils  best  suited  for  the 
cocoa-nut  are  the  sea-shore,  the  banks  and  alluvium 
of  rivers,  and  level  lands  exposed  to  the  sea-breeze ; 
these  conditions  abound  in  Travancore.  Inland  on  the 
mountains  the  cocoa-nut  will  grow,  but  not  bear  fruit. 
The  young  plants  generally  require  watering  for  the 
first  two  or  three  years,  and  must  be  protected  from  the 
inroads  of  cattle  until  they  rise  some  feet  above  the 
ground.  Ashes  are  supphed  as  manure  at  the  begin- 
ning of  the  wet  season,  and  the  ground  opened  about 
the  roots  of  the  trees,  which  come  into  bearing  some  eight 
or  ten  years  after  planting.  A cocoa-nut  plantation  is 
one  of  the  most  easily  managed  and  most  remunerative 
products  of  thecountry.  The  natives  have  but  to  put  down 
the  nuts  and  guard  the  trees  more  or  less  while  attending 
to  their  other  employments,  and  in  due  course,  a perma- 
nent and  profitable  plantation  is  created.  Europeans, 
however,  seldom  attempt  such  an  investment,  and 
few  who  have  done  so  have  succeeded  in  it.  The 
price  of  100  ordinary  trees  in  the  southern  parts 
may  be  stated  at  about  400  rupees.  These  would  pro- 


JOURNAL  OF  THE  SOCIETY  OF  AETS,  Septembee  2,  1881. 


764 


I 


■d,; 


low  estimate,  .say  2,400  nuts,  value  34  rupees 
The  produce  the  tree  is  very  much 
.-.n  > oil  and  climate.  The  average  of  good 
ring  has  been  stated  at  120  uuts  iu  the 
v.  Viil.-  in  low  and  sandy  soils  it  will 
at.d  ia  gravel  or  laterite  under  60.  Eipe 
u ct  d in  the  Trevandrum  market  list  at 
r T WO  rupees  per  100.  The  kernels  are 
“.•yr:i'’for  the  manufacture  of  cocoa-nut 
■nr:,  is  largely  exported  to  other  parts  of 
.■,•11  :.s  the  coir”  or  fibre  surrounding  the 
: h :>  .-:nt  to  Europe  and  America.  The 
■;  . f This  pahn  exported — nuts,  dried  kernel 
11  and  fibre— amounts  to  42  lacs  of  rupees, 
i,  nuts,  timber,  and  leaves  for  home  use. 
•a  estimated  that  60,000,000  of  nuts  and 
::•]!(  > of  oil  are  annually  consumed  in  the 
'J  l.e  trees  are  sometimes  tapped  for  a 
h>,  to  procure  the  sweet  juice,  which, 
;h:  fresh,  gives  a palm  sugar,  and  kept 
till  it  ferments,  becomes  toddy,  a slightly 
g drink,  somewhat  like  beer.  The  toddy 
'riUcd  into  arrack  or  native  spirits.  Other 
are  also  cultivated.  Next  to  the  cocoa-nut 
];almyra,  which  is  grown  only  in  the  drier 
wards  Cape  Comorin.  The  palmyra,  with 
.-  in  and  sugar,  leaves,  timber,  and  fruit, 

; ru  ing  to  a great  number  of  the  Thanar 
:■  r.  ancore,  and  in  Tinnevelly.  The  number 
]vvi,  about  6,000,000.  It  is  probable 
a-idcrable  increase  has  taken  place  since,  as 
:r--  in  demand  for  their  timber,  and  the  slow 
1 rl.;>  jialm  discourages  planting.  Erom 
2i,000  cwts.  of  the  the  sugar  (jaggery)  of 
: y • .-mnually  exported,  worth  something  over 
; ■ r r.  Tlie  beautiful  areca  palm  is  planted 
:yy  .soil,  on  the  banks  of  tanks  and  rivers. 

, < , r.oa-nut  it  will  thrive  at  a distance  from 
. 1 ' y-  thr-  hills.  It  is  grown  very  largely  in 
-.  r . -ore,  whence  the  nuts  are  carried  to  the 
'^yy:-!u  and  other  traders.  The  trees  wiU 

• r threo  feet  apart.  The  areca  begins  to 
. y.  and  continues  to  produce  for 
. ■ a s.  The  nuts  are  sold  wholesale  at  six 

. l:r  an,- ] er  thousand,  and  retail  in  Trevan- 
; . • ig’.t  to  thirty-two  for  a chuckram, 
- . 'll  :;nd  demand.  3,500  candies  are 
-••In.  Eombay  and  other  ports,  the  value 
■n  T lacs  nf  rupees. 

Yaw.s. 

- . T.il  fruit.s  form  a considerable  pro- 
b • population  in  Travaucore. 

■ n h.  T ] 1--  dig  out  avild  stringy  yam- 

' ■ . ' nh  fo<  d in  the  hot  season.  Every 

y'b’ng.  if  he  can,  around  his  own 

■ . Ill* ■ principal  cidtivate^  root- 

/'  / • of  vanous  sorts,  the  small 

■ ' : ■ , ; : a.n  d.  i.ut  in  the  beginning-  of  the 

' i -a;  - within  a year.  Some  of 

■ ' . ■..'  i-  r i:i  -,  .lurablp  circmnstances,  to  a 

■ ■ • : •;  h' t in  i'Ligvh  and  one  in  diameter. 

. - I . a of  ;i  convolvulus,  give  good 

■ ’ • y.  y • ’ •h.:- lifter  planting,  and  quan- 

• n,-  A<i'ypI>o:J>allus  and  Colocasia) 
ing  II  lai'ge  supply  of  food. 


-■-V 


nor  A, 

ni  Su 
:no  .->ro 
. 

wil 
pr  to 


manure.  The  root  requires  occasional  weeding  and 
earthing,  and  arrives  at  maturity  in  nine  or  ten  months. 
Well  boiled  it  is  eaten  with  fish  curry.  It  is  some- 
times given  to  cattle.  In  a green  state  the  root  does  not 
keep  long,  hut  it  can  be  sliced  and  dried  in  the  sun,  or 
granted  and  made  into  farina.  A field  of  this  valuable 
and  nutritious  root  is  planted  at  hut  little  cost ; its 
yield  is  very  large,  and  its  cultivation  highly  profitable. 


uth  America,  is  now 
, arid  admirably  suited 
Tii<;  pi-iri;  of  lice  has 
■Tcnmo  the  more  esseu- 
1 gTow  in  nuy  soil,  and 
preserve  it  from  the 
T'.  roots  are  dug,  the 
four  inchr-g  long,  and 
Lth  a lirtle  asli  or  oiher 


THE  POTTERY  AND  PORCELAIN  INDUSTRIES 
OE  JAPAN. 

Japanese  chronicles  claim  that  the  first  pottery  was 
made  in  the  year  660  b.c.  ; it  was  not,  however,  until 
the  Christian  era  that  the  art  made  any  considerable 
advances.  In  the  year  1223  a.d.,  great  improvements 
were  made  in  manufacture  and  decoration  of  the  ware. 
Erom  that  date  to  the  sixteenth  century  the  great 
potteries  of  Owari,  Hizen,  Mino,  Kioto,  Kaga,  and 
Satsuma  were  established.  The  Rahn-Yaki,  or  crackled 
ware,  was  first  made  at  Kioto,  at  the  commencement  of 
the  sixteenth  century.  The  best  old  Hizen  ware,  that 
which  is  still  the  most  admired,  was  made  at  Arita, 
Hizen,  in  1580  to  1585  ; the  old  Satsuma  dates  from 
1592.  Consul-General  Van  Buren  states  that  porcelain 
clays  are  found  in  nearly  all  parts  of  the  country, 
and  the  different  kmds  are  usually  found  in  close 
proximity,  and  close  to  canals  and  rivers,  which 
is  of  considerable  advantage,  as  affording  a means 
of  transport.  In  all  cases  every  variety  of  clay  used 
in  the  manufacture  of  pottery  is  found  in  a natural 
state;  there  is  no  necessity  to  manufacture  the  quartzose 
or  fusible  clays  as  is  done  in  other  parts  of  the  world, 
and  which  adds  considerably  to  the  cost  of  the  ware. 
One  of  the  peculiarities  in  the  clay  found  in  Japan  is 
that  it  contains  both  the  fusible  and  infusible  materials 
in  such  proportions  as  to  make  a light,  beautiful,  translu- 
cent, and  durable  porcelain.  At  Arita,  in  Hizen,  there 
is  a clay  found  which  contains  78f  per  cent,  of  silica, 
and  I7fper  cent,  of  alumina;  from  this  clay  is  made 
the  delicate,  translucent  egg-shell  ware,  without  the 
addition  of  any  other  matter.  Erom  an  adjoining  bluff 
a clay  is  taken  which  has  50  per  cent,  of  silica,  and  38 
per  cent,  of  alumina  ; from  this  the  common  porcelain  is 
made.  Potters’  clay  is  found  in  very  large  quantities 
in  the  provinces  of  Yamashiro,  HoM,  Turoo,  lyo,  Hizen, 
Higo,  Owari,  Mikaera,  Idyn,  Musashi,  and  Mino.  In 
the  whole  of  Japan  there  are  283  localities  where  the 
clay  is  deposited  ; many  of  these  only  furnish  inferior 
clays,  hut  they  are  all  fitted  for  use  in  some  of  the 
various  kinds  of  pottery.  These  clays  are  thoroughly 
powdered  by  means  of  what  are  called  “ balance 
pounders,”  worked  in  some  localities  by  water-power, 
but  the  work  is  often  done  by  hand.  The  powder  is 
then  dried,  and  stored  on  hoards  or  in  flat  boxes.  This 
dough  does  not  go  through  the  process  of  fermentation. 
The  shaping  is  almost  exclusively  done  on  the  potter’s 
wheel,  which  is  set  on  a pivot  working  in  a porcelain 
eye.  As  a rule,  the  wheel  is  turned  by  the  potter  him- 
self, hut  in  Hizen  it  is  kept  in  motion  by  means  of  a hand 
connected  with  its  pivot  and  another  wheel  turned  by 
a boy.  In  making  dishes  of  other  shape  than  round, 
a crude  mould  is  sometimes  used.  After  the  clay 
has  been  shaped  on  the  wheel,  it  is  set  away 
for  drying,  and  usually  in  two  or  three  days 
it  is  considered  sufficiently  dry  for  smoothing,  which  is 
done  on  the  wheel  with  a sha:^  curved  imife.  The 
material  is  now  made  into  “bisque,”  or  biscuit,  by  a 
preliminary  baking  in  small  ovens,  when  it  is  ready  for 
painting,  if  it  is  to  he  painted  on  the  hisenit ; if  not, 
it  is  ready  for  the  glazing-.  In  either  event  it  will  then 
go  to  the  large  furnace  for  the  final  baking.  The 
kilns  for  this  purpose  are  always  built  on  hill  sides, 

I and  are  joined  together,  increasing  in  size  from  the 
! lower  to  the  higher  ones,  and  in  number  from  four  to 
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twenty-five  ; these  kilns  are  so  constructed  that  the 
drauarht  is  from  the  lowest  one,  in  addition  to  which 
each  kiln  has  its  own  firing  place.  The  result  of  this 
construction  is  that  the  upper  ones  are  by  far  the 
most  heated,  and  the  ware  is  arranged  accordingly; 
that  which  requires  the  least  baking,  in  the  lower  kiln, 
and  that  which  requires  the  greatest  heat,  in  the 
upper.  These  connecting  kilns  have  the  merit  of  being 
heat  saving,  but  they  are  usually  small  and  badly  con- 
structed, and  the  heat  in  none  of  them  is  uniform.  The 
glaze  is  made  from  the  silicious  clay  and  potash  extracted 
from  wood  ashes.  This  potash  is  not  a pure  wliite,  and 
this  accovmts  for  the  dirty  colour  usually  to  be  observed 
in  impainted  J apanese  ware.  In  different  districts  the 
painting  varies.  For  instance,  in  Owari  the  greater 
part  of  the  ware  is  painted  a cobalt  blue— the  cobalt  ore 
being  found  in  the  bluffs  near  the  clay  deposits,  and  is 
used  for  painting  the  cheaper  wares,  and  for  this  pur- 
pose German  cobalt  is  also  employed.  The  painting 
with  cobalt  is  generally  done  on  the  biscuit  before 
glazing.  In  several  districts  a very  handsome  ware 
is  made,  and  painted  on  the  glaze.  For  this  kind  of 
painting  the  colours  are  mixed  with  a silicate  of  lead 
and  potash,  and  baked  the  third  time  in  a small 
furnace  at  a low  temperature.  The  colouring  oxides  in 
use  are  those  of  copper,  cobalt,  iron,  antimony, 
manganese,  and  gold.  Japanese  porcelain  painting 
may  be  di\'ided  into  two  categories,  decorative  and 
graphic ; the  first  is  used  to  improve  the  vessel  upon 
which  it  is  placed,  and  this  class  includes  all  the 
ware  except  that  of  the  province  of  Kaga,  which 
would  come  under  the  head  of  graphic,  as  it  delineates 
aU  the  trades,  occupations,  sports,  customs  and  cos- 
tumes of  the  people,  as  well  as  the  scenery,  flora,  and 
faima  of  the  country.  “Owari  ware”  is  made  in 
the  province  of  that  name  ; it  is  not  as  translucent, 
but  stronger  and  more  tenacious  than  some  of  the 
Hizen  manufacture.  The  i)rincipal  potteries  are  at  a 
\'illage  called  Seto,  twelve  miles  from  the  sea;  in 
this  village  there  are  more  than  200  Idlns.  The 
ware  is  mostly  painted  a cobalt  blue,  and  is  merely 
of  a decorative  kind,  consisting  of  branches  of  trees, 
grass,  flowers,  birds  and  insects,  aU  these  being  copied 
by  the  artist  from  nature.  All  the  Owari  ware  is  true 
hard  porcelain,  and  is  strong  and  durable.  In  Hizen, 
a munber  of  wares  are  manufactured,  the  best  known 
kind  being  the  “ Eurari,”  which  is  made  at  Arita,  but 
painted  at  Eurari.  The  colours  in  use  are  red,  blue, 
green,  and  gold ; these  are  combined  in  various  pro- 
portions, but,  as  a rule,  the  red  predominates.  Generally 
the  surface  of  the  vessel  is  divided  into  medallions  of 
figures,  which  alternately  have  red,  blue,  or  white  back- 
ground, with  figures  in  green  or  blue  and  gold.  The 
egg-shell  porcelain  sold  at  Nagasaki  is  made  in  this 
province  from  Arita  clay,  and  this  is  made  from  clay 
wdth  no  admixture  of  fusible  matter  except  that 
contained  by  the  clay  naturally.  The  province  of 
Satsuma  is  noted  for  crackled  ware.  It  is  only 
■within  a very  few  years  that  large  vases  have 
been  manufactured,  and  in  earlier  days  the  old 
ware  was  confined  to  small  vessels.  The  glaze  is  a 
silicate  of  alumina  and  potash,  and  the  best  ware  has  a 
complete  net- work  of  the  finest  crackles  ; the  painting 
is  of  birds  and  flowers,  and  noted  for  its  delicate  lines 
of  green,  red,  and  gold.  In  Kioto  the  ware  manu- 
factiired  is  very  similar  to  that  produced  in  Satsuma, 
but  it  is  lighter  and  more  porous,  the  decorations  are 
also  nearly  the  same,  being  of  birds  and  flowers.  There 
is  a description  of  ware  made  in  Kioto,  called  “ Eraku,” 
the  whole  body  of  which  is  covered  with  a red  oxide  of 
iron,  and  over  this  mythical  figures  of  gold  are  traced. 
That  produced  in  Kaga  is  faience,  and  in  the  style 
of  painting  is  unlike  any  other  in  Japan,  the  predomi- 
nating colour  being  a light  red,  used  -with  green  and 
gold.  The  designs  with  which  it  is  profusely  decorated 
are  trees,  grasses,  flowers,  birds,  and  figures  of  aU 
cla-  - of  people,  with  their  costumes,  occupations, 


and  pastimes.  The  “Banko”  ware  is  made  at  the  head 
of  the  Owari  Bay ; it  is  an  unglazed  stone-ware,  very 
light  and  durable,  made  on  moulds  in  irregular  shapes, 
and  decorated  with  figures  in  relief.  On  the  island  of 
Awadji,  a delicate,  creamy,  crackled,  soft  paste  porce- 
lain is  made.  The  figures  used  in  decoration  are  birds 
and  flowers,  but  outlined  by  heavy,  dark  lines.  Consul 
Van  Buren  is  of  opinion  that,  at  no  distant  day,  Japan 
■will  be  one  of  the  foremost  competitors  in  the  pottery 
markets  of  the  world,  on  account  of  the  great  variety 
and  excellence  of  the  clays,  their  proximity  to  ^ the  sea, 
the  cheapness  of  labour,  and  the  beauty  and  originality 
of  the  decorations.  Already  this  important  industry 
has  been  greatly  stimulated  by  the  foreign  demand,  and 
by  the  success  of  Japanese  exhibitors  at  the  Exhibitions 
of  Vienna,  Philadelphia,  and  Paris. 


GOLD  MINING, 

The  following  report  by  Mr.  Thomas  Price  to  the 
Chairman  of  the  Placerville  Gold  Quartz  Company, 
Limited,  dated  San  Francisco,  April  16th,  1881,  refers, 
in  part,  to  Mr.  A.  G.  Lock’s  paper  on  “ Modern  Gold 
Mining,”  read  before  the  Society,  January  19th  last : — 

“In  answer  to  your  favour  of  the  8th  ult.,  on  the 
subject  of  gold  amalgamation  as  carried  on  at  the 
Placerville  MiU,  I take  very  great  pleasure  in  replying 
in  detail. 

“1st. — Description  of  mill: — The  miU  has  twenty 
stamps,  each  stamp  being  of  an  average  weight  of 
800 lbs.,  each  battery  of  five  stamps  is  furnished  ■with  a 
self-feeder.  The  self-feeders  are  connected  with  a large 
bin,  ha^ving  a capacity  of  three  hundred  tons  of  quartz  ; 
the  floor  of  this  bin  is  placed  at  an  angle  of  50  degrees, 
so  that  the  quartz  slides  by  gra^vity  to  the  self  feeders. 
The  quartz  is  delivered  from  the  mine  by  a self-acting 
tramway  to  this  bin,  the  fine  material  passing  through 
a grating,  the  coarser  lumps  remaining  on  the  floor  of 
the  rock-breaker,  both  the  fine  and  crushed  material 
falling  by  gravity  into  the  fore-mentioned  bin,  so  that 
the  ore  passes  from  the  mouth  of  the  shaft  into  the 
battery,  without  the  aid  of  any  manual  labour,  with  the 
exception  of  the  labour  in  placing  the  large  pieces  of 
quartz  into  the  rock-breaker.  Cut  1 (enclosed  herewith) 
will  serve  to  show  you  how  the  self-feeder  is  attached, 
as  well  as  the  interior  arrangement  of  the  mortar.  Cut 
2 will  show  the  kind  of  mortar  in  use — the  gold  one,  of 
course,  and  not  the  silver  one.  The  mortar  has  but  one 
discharge,  and  that  in  front ; the  screens  arc  made  of 
thin  slotted  Russian  iron,  equal  to  450  holes  to  the 
square  inch  ; inside  of  each  battery  in  front  is  a slip  of 
silver  copper  plate,  8 in.  in  -width  by  the  total  length  of 
the  battery.  Immediately  in  front  of  the  battery  again 
is  a large  silver-plated  copper-plate,  eqixal  to  the 
total  -width  of  the  mortar  by  3 ft.  in  length,  in  front  of 
which  is  placed  again  20  ft.  18  in.  sluice,  the  bottom  of 
which  is  lined  with  silver-plated  copper-plates,  con- 
stantly kept  in  a bright  condition.  The  tailings  are  now 
passed  over  what  are  known  as  Hendy’s  concentrators 
(there  being  one  for  each  five  stamp  battery).  Cut  3 
(enclosed  here-with)  together  with  a printed  description 
of  the  machine,  explains  itself.  The  tailings  are  now 
again  passed  over  20  ft.  blanket  sluices,  and  afterwards 
on  a 50  ft.  of  coarse  canvas  sluices,  or  rather  sluices 
lined  -with  such  material,  and  finally  over  64  ft.  of  riffle 
sluices.  The  material  caught  on  the  concentrators  and 
blankets  is  passed  through  an  amalgamating  pan, 
and  settler,  and  agitator.  Cuts  4,  5,  and  6,  and  the 
accompanying  printed  description  "will  explain  this  part 
of  the  operation.  The  material  saved  on  the  coarse 
canvas  and  riffle  sluices  are  further  concentrated  in  a 
Cornish  huddle,  as  are  also  all  the  tailings  from  the 
amalgamating  pan  and  settler.  The  quantity  of  quick- 
silver placed  in  the  mortars  or  coffers  is  regulated  by  the 
appearance  of  the  copper-plate  in  front  of  the  battery ; 
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the  quicksilver  is  feci  at  intervals  of  half-an-hour.  The 
bltnkets  are  washed  every  hour ; the  coarse  canvas 
f'vcry  three  liours.  The  general  arrangement  of  the 
mill  i>  fairly  represented  hy  Cut  7.  The  tailings  are 
rogidarly  and  carefully  sampled ; the  same  have  been 
;i--;iy.  d by  me  Avith  results  varying  from  mere  traces  to 
7')  ■•ut'.  ji'-r  ton;  in  one  instance  only  did  they  ever 
r.-ri.  h a-^  high  as  Slf\fo  per  ton.  We  endeavour  to 
:i:  i- 1!  gf,  U--  near  as  we  possibly  can,  a speed  of  some  75 
<lr.  .y  > to  the  stamps  per  minute.  Of  course  this  could  be 
i L'  -.  ly  increased,  and  consequent  increase  of  crushing  ; 
i r thi>  woidd  be  at  the  expense  of  losing  a much  higher 
; of  gold.  We  have  never  had  any  trouble 

\\  f 'l  ;)i.  flouring  of  the  mercury. 

••  J id.  — J will  now  make  what  comments  I deem 

• - ry  oTi  ]\Ir.  Lock’s  paper,  read  before  the  Society 
' t \r!  . I liad  read  this  paper  before,  as  I am  a sub- 

\ r \r>  x\ic  Journal  of  this  Society  for  many  years. 

' In  the  matter  of  gauge  of  gratings  or  screens.’ 
T'  • of  the  sci-eens  should  depend  entirely  upon  the 

* ’ t ii  of  th.e  gold  in  the  quartz.  If  the  gold  should 

f '.:tfu.-'«  d in  a finely  divided  state  through  the  quartz, 
b . .•viilcnt  that  finer  crushing  must  be  had  than  if  the 
g Id  w .-rc  coarse.  I haA^e  given  the  size  of  the  per- 
c,r: 'ions  of  our  screens.  (2nd.)  All  the  protection  to  the 
: . 'i  f r l»y  having  the  dies  rest  upon  a layer  of  sand  has 
; dv.  ;-y-  Ih-.-h  iu  use.  We  have  not  had  any  broken 
' yet.  The  stamp-heads  and  the  dies  upon 

■ h tilt  y strike  are  of  the  same  size  ; this  we  consider 
. T r.itt  fti,)ii  to  the  mortar  and  stamp-head,  that  is  the 

* .•>  r of  sand  under  the  dies.  With  such  fine  gold  as  we 
■I  t . deal  with  at  the  Placerville,  we  could  not  expect 

!■  h fine  gold  caught  in  this  material.  We  rely  upon 
Kv  ann.  lgamated  copper-plates  inside  of  the  battery  for 
■'  d pur},o.so,  and  I have  no  hesitation  in  stating  that 
tl  N i;-  ]>y  far  the  best  way  to  catch  the  maximum 
i iu-.t  of  gold.  In  the  early  days  of  gold  mining  in 

• .if  .r.ii.i,  the  stamps  Avere  used  simply  for  the  crush- 
■ -i  the  ore,  the  amalgamation  was  conducted  on  the 

' ■■ntircly,  the  only  gold  caught  in  the  battery 

b o.-ir-'- j)articlc8  that  could  not  pass  through  the 
■ i s.  1', '.pcricnce  has  taught  the  mill  men  here  that 
: M.r  method  is  not  only  more  expensive,  but  by 

f b eflectivc.  I cannot  agree  with  Mr.  Lock  when 
' ; - ‘I  venture  to  assert  that  this  system  of 

: j u mercury  into  the  stamp  coffers  and  using 

’ •♦imr  jilati  s,  is  mdically  wrong.’  The  diflfi- 
' • ■ ' b.  .xjiejik.s  of,  viz.,  the  loss  of  quicksilver 

' doi  > not  trouble  us.  I also  claim  that  the 

■ • ■ ! . in.-ilg.im  jiassing  through  the  screens  are 

f ' '!'  r on  the  co])]x.*i-plates  in  front,  or  on  the 

• ae  i I tr.if oi',  and  if  a)iy  escapes  here,  why  we 
course  ciiuvas  and  riffle  sluices,  and 
■ ' ' ' orni  .h  Imddle. 

i * f* 'V  weeks  1 h:rvc  had  some  experience 

■ :■  deugnated  iis  ‘mercury  riffles,’  and 

‘'‘-b  . a-'  fully  described  in  Mr.  Lock’s 
mini-  ;i  miiu!  Avhere  they  were  in 
I'  put  in  .and  erected  by  an  experienced 
lu '*1.  I tound  th(>  tailings  containing 
ia;:tity  ot  gold.  'The  oAAuiers  found  it 
I i:-'  till  sysiein  to  amalgamation  on 
ale  the  liattei’y,  Avith  the  usual  outside 
:•  ei>  deserihed.  (;p)  The  statement 
i 1'  ,„jt  by  ])ulverisation  in  the 

taet.  a the  gold  is  really  brittle,  and  is 
1 into  Miiall  irregular  ])articles  than 
lilt  red  out  into  thin  ])lates.  (4.)  The 
I M I'emy  is  tin}  eauscd  by  the  presence  of 
, • I ir  ;;  my  ( xjieriencc  goes,  but  such 

’jljihiih  s of  c.oj)per  and  lead  arc  present 
li  lt  liuantity.  In  all  of  our  clean-ups 
ic  Mill,  we  have  noA'cr  had  any  trouble 
;r  or  till'  ‘sickening’  of  the  quick- 
■n  I t I oni  eiit rating  on  blankets,  as 
f 'ill . f not  only  the  gold,  but  much 
Ho;:  ero-iu.  -d  by  the  Avear  and  tear  of 
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the  shoes  and  dies.  (5.)  The  only  way  to  ascertain  the 
true  value  of  auriferous  quartz,  assaying  only  from 
i to  1 oz.  of  gold  per  ton,  when  dealing  Avith  himdreds  I 
of  tons  per  months  is,  by  a careful  system  of  sampling 
the  tailings.  The  total  clean-up,  plus  amount  in 
tailings,  represent  the  total  amount  per  ton.  We 
sample  our  tailings  at  Placerville  by  taking  a bucket  full 
of  tailings  at  regular  intervals  of  two  hours,  water  and  i 
all,  from  the  final  tailings  through  a large  filter ; at  the 
end  of  each  week  the  accumulated  samples  are  averaged,  ' 
and  at  the  end  of  the  month  the  weekly  samples 
are  again  mixed,  and  an  average  sample  taken,  which  I 
assay. 

“Now,  as  to  the  facts  connected  with  the  value  of 
tailings  from  quartz  mills  in  California.  During  the  ■ 
last  eighteen  years  I have  been  in  this  country  I have  i 
had  occasion  to  examine  a very  large  number  of  gold ; 
quartz  mines.  At  a very  large  number  of  these  naines  t 
large  piles  of  tailings  had  accumulated ; many  of  these  it 
piles  I have  had  occasion  to  sample,  as  they  were  repre-  •! 
sented  to  be  very  rich,  but,  as  a rule,  I did  not  find  I 
them  sufficiently  rich  to  pay  for  the  handling.  It  is  a ij 
very  popular  thing  for  a superintendent  to  say  your  |) 
mine  is  good,  plenty  of  gold  in  the  quartz,  but  it  is  so  ;( 
rebellious  that  it  is  impossible  to  save  the  gold.  Many 
such  a mine  have  I had  occasion  to  examine,  and,  to  the 
sorrow  of  the  stockholders,  found  out  that  the  rebellious 
character  was  due  entirely  to  the  fact  that  the  quartz 
contained  but  little  gold.  I have  no  hesitation  in 
stating  that,  with  proper  care  and  attention,  the  system 
I have  described  as  in  your  mill  at  Placerville  is  more 
effective  for  the  quartz  we  have  to  deal  with  than  the 
one  described  by  Mr.  Lock.  What  gold  we  cannot  saA'c 
on  the  mortar  plates,  copper-plates  in  front,  Hendy’s 
concentrator,  and  the  blankets  and  canvas,  the  riffle 
boxes,  and  Cornish  buddies  will  catch.  I haA^e 
endeavoured  to  cover  the  whole  subject,  and  if  I haA'o 
not,  please  let  me  know,  and  I Avill  give  you  any  addi- 
tional information  I may  have.  I will  give  you  further 
guidance  as  soon  as  I have  time  to  send  you  sketches 
of  all  parts  of  the  mill,  explaining  all  in  detail.”  a 

[This  report  has  been  communicated  to  Mr.  Lock , | 
who  has  sent  the  following  remarks  upon  it  : — | 

The  above  report,  by  Mr.  Thomas  Price,  is  the  result  I 
of,  and  in  answer  to,  a list  of  questions  which  I have  i 
addressed  to  all  the  gold-mining  companies,  for  the  ^ 
purposes  of  my  forthcoming  book  on  “Gold ; its  Occur-  u 
rence  and  Extraction.”  j 

I am  pleased  to  be  able  to  take  this  opportunity,  H 
publicly,  to  thank  Mr.  Price  for  his  kindness  in  so  folly  | 
answering  my  questions,  and  I earnestly  hope  that  his  v 
good  example  will  be  followed  by  all  who  have  received  i 
a similar  list.  ij 

With  regard  to  his  comments  on  my  paper  read  before  U 
the  Society  of  Arts  on  the  19th  of  January  last,  I do 
not  think  the  pages  of  the  Society’s  Journal  the  proper  !. 
place  for  a lengthy  discussion  ; I must  therefore  refer  1 
him,  and  all  others  interested  in  the  topic,  to  my  book,  j 
where  the  different  systems  adopted  by  each  country  | 
will  be  compared  and  fully  discussed.  But  I cannot  Ii 
help,  meantime,  remarking  that  Mr.  Price’s  experience  r 
in  the  matter  of  loss  of  gold  is  strangely  at  variance  1‘ 
with  the  statements  of  the  highest  authorities,  a few  of 
whom  I will  quote.  i 

Professor  B.  W.  Eaymond  says,  in  his  report  to  the  I 
United  States  Government,  in  1875,  that,  “with a few  j 
exceptions,  from  one-third  to  one-fourth  of  the  assay 
value  of  the  ores  now  being  worked,  amounting  to  [\ 
several  million  of  dollars  annually,  is  irretrievably  I 
lost.” 

Mr.  Walter  A.  Skidmore  gives,  as  will  be  seen  in  the 
table  beloAV,  the  loss  of  gold  in  Colorado  at  40,  and  in 
California  at  27  per  cent. 

Mr.  Almarin  B.  Paul  says  that  the  loss  in  America  [ 
“ is  fully  50  per  cent,  and  in  the  majority  of  mills  all  I 
GO  per  cent.,  of  what  the  ore  contains.”  I 


JOURNAL  OP  THE  SOCIETY  OF  AETS,  Septembee  2,  1881. 


767 


Air,  Geo.  J.  Firmin  states  that  in  the  Black  Hills, 
Dakota,  “they  only  obtain  from  10  to  15  per  cent,  of 
the  gold,’’  and  that  the  general  result  of  his  inquiries 
throughout  the  country  is,  “ that  not  more  than  50  per 
cent,  of  the  assay  value  is  recoved  on  the  average.” 

Xor  are  the  United  States  singular  in  showing  such  a 
waste  of  gold. 

Mr.  Edwin  Gilpin,  A.M.,  F.G.S.,  the  Inspector  of 
3Iines  for  Nova  Scotia,  reports  that  since  returns  have 
been  collected,  which  enable  him  to  ascertain  results, 
19,000  tons  of  pyrites,  containing  on  an  average 
2 oz.  4 dwt.  of  gold,  and  4 oz.  17  dwt.  silver,  with  a 
value  of  £10  10s.  per  ton,  have  “ been  thrown  away  ; in 
other  words,  over  a million  of  dollars  has  been  thrown 
into  brooks  and  swamps  during  the  last  18  years.”  In 
a letter  to  me  in  March  last,  he  characterises  this  loss  as 
due  to  the  fact  of  “ the  chief  idea  being  to  pass  as  much 
as  possible  through  the  mill,  and  turn  the  tailings  into 
the  nearest  brook.” 

Mr.  Walter  A.  Skidmore’s  “table  of  the  losses  sus- 
tained in  gold-mining  countries”  referred  to  above, 
gives — 


Per  cent. 


Piedmont 35 

Huns-arv 50 

Chili".. “ G6 


Australia 

Colorado 

California 


Per  cent. 

..  25 
. . 40 

. . 97 


I have  now  lying  before  me  a letter  written  in 
February  last,  by  Mr.  F.  Guinness,  Avarden  and  resident 
magistrate  of  the  CoUingwood  goldfields.  Nelson,  New 
Zealand,  in  Avhich  he  speaks  of  the  melancholy  fact  that, 
through  the  inadequacy  of  the  appliances  and  the  want 
of  knowledge  how  to  extract  the  gold,  the  district,  after 
repeated  trials,  has  been  deserted,  and  gold-mining 
abandoned,  “ little  or  no  gold  being  obtained,  yet  the 
analyses  of  the  quartz  gave  results  of  most  hopeful 
returns,  as  much  as  4.3-  ounces  of  gold  to  the  ton  having 
been  obtained  from  stone  Avhich  Dr.  Hector  and  myself 
took  out  of  the  reef.” 

But  to  conclude,  it  appears  to  be  owing  to  the  nature 
of  the  ore  with  which  Mr.  Price  has  to  deal,  rather 
than  to  the  efficacy  of  the  appliances  employed,  that 
he  has  so  little  loss,  for  we  find  that  the  Idaho  Com- 
pany, Grass  Valley,  California,  whose  appliances  are  of 
the  most  elaborate  character,  extending  the  great 
length  of  270  feet  from  the  centre  of  the  stamp  heads, 
lose  about  27  per  cent,  of  their  gold,  obtaining  47'90 
dollars,  and  losing  in  their  tailings  18-67  dollars  per 
ton  of  ore.  ^Vlfrel)  G.  Lock,  F.R.G.S.] 


MICROPHONES  AT  THE  PARIS  ELECTRICAL 
EXHIBITION. 

The  Paris  correspondent  of  the  Times  sends  the  fol- 
lowing description  of  the  use  made  of  the  microphone 
at  the  Electrical  Exhibition,  in  order  to  give  to  numbers 
of  people  in  the  Exhibition  the  pleasure  of  hstening, 
night  after  night,  to  the  companies  at  the  Opera 
and  at  the  Theatre  Fran(,ais.  Rooms  have  been  fitted 
up  in  the  galleries,  each  with  a number  of  pairs  of 
telephones.  Two  ro<..ms  are  devoted  to  the  Opera  and 
two  to  the  Theatre.  The  former  is  the  more  interest- 
ing, for  there  the  actions  and  features  of  the  performers 
are  of  less  importance.  You  enter  the  room  in  groups 
of,  perhaps,  ten  at  a time.  Each  one  advances  to  a 
wall  and  seizes  a pair  of  telephones,  which  he  places  to 
his  two  ears.  Each  of  these  is  connected  v^ith  a micro- 
phone on  the  stage  (-f  the  Opera,  one  to  the  right, 
the  other  to  the  left  of  the  prompter,  and  inclined 
towards  the  singers.  The  microphone  to  the  right 
of  the  prompter  is  connected  with  the  telephone 
at  our  right  ear,  the  one  to  his  left  is  con- 
nected wfith  that  at  our  left  ear.  Thus,  while 
the  singer  moves  to  right  or  left  the  soimds  in- 
crease or  diminish  in  the  right  or  left  ear ; when  they 
advance  or  recede  t!ic  sounds  increase  or  diminish  in 
both,  and  thus  we  me  able  to  appreciate  their  move- 


ments, and  it  becomes  difficult  to  believe  that  the  per- 
formers on  the  stage  are  not  directly  behind  the  wall 
which  we  are  facing.  So  soon  as  the  telephones  are 
applied  to  the  ears  the  glorious  voices  of  the  finest 
singers  in  Paris  are  heard  by  us  undiminished  in  purity, 
beauty,  or  force,  by  the  strange  means  which  have  carried 
them  to  us  over  a distance  of  a mile.  The  orchestral 
accompaniment  is  somewhat  weak,  owing  to  the  arrange- 
ment of  the  microphones.  We  can  almost  see  the  singer 
move  about,  putting  expression  into  the  movement  and 
action ; and  in  no  part  of  the  Opera-house  can  you  hear 
with  greater  (I  might  also  say  with  so  great)  clearness 
and  power  as  in  this  tapestried  room  in  the  Palais 
d’ Industrie. 


THE  PAPER  MULBERRY  TREE. 

The  United  States  Minister  of  Agriculture,  in  a 
recent  report,  calls  attention  to  the  largely  increasing 
manufacture  of  cloth  in  China,  Japan,  and  the  Sand- 
wich Islands,  from  the  paper  mulberry  [Broussonetia 
papyrifera).  In  Tahiti  and  other  South  Pacific 
Islands,  a species  of  cloth  is  manufactured  from  its  bark, 
known  as  “ Tappa  ” or  “ Kapa,”  and  it  is  said  that  the 
finest  and  whitest  cloth  and  mantles  worn  by  the 
islanders  and  the  principal  people  of  Otaheite  are  made 
from  the  bark  of  this  tree  ; it  dyes  readily,  particularly 
in  red,  and  takes  a good  colour.  The  following  is  the 
method  employed  by  the  native  women  of  Otaheite  in 
beating  out  the  fibre.  The  cleansed  fibres  are  spread 
out  on  plantain  leaves  to  the  length  of  about 
eleven  or  twelve  yards,  and  these  are  placed  on 
a regular  and  even  surface  of  about  a foot  in 
breadth.  Tavo  or  three  layers  are  thus  placed  one 
upon  another,  great  attention  being  paid  to  making  the 
cloth  of  uniform  thickness  ; if  thinner  in  one  place  than 
another,  a thicker  piece  is  laid  over  this  place  when  the 
next  layer  is  laid  down.  The  cloth  is  left  to  dry  during 
the  night,  and  a part  of  the  moisture  having  evapo- 
rated, the  several  layers  are  found  to  adhere  together, 
so  that  the  whole  mass  may  be  lifted  from  the  ground 
in  one  piece.  It  is  then  laid  on  a long  smooth  plank  of 
wood  prepared  for  the  purpose,  and  beaten  with  a 
wooden  instrument  about  a foot  long  and  three  inches 
square.  Each  of  the  four  sides  has  longitudinal  grooves 
of  different  degrees  of  fineness,  the  depth  and  width 
of  those  on  one  side  being  sufficient  to  receive  a 
small  pack-thread,  the  other  sides  being  finer  in 
a regular  graduation,  so  that  the  grooves  of  the 
last  Avould  scarcely  admit  anything  coarser  than 
scAving  silk.  A long  handle  is  attached,  and  the 
cloth  is  first  beaten  wuth  its  coarsest  side,  and  spreads 
very  fast  imder  the  strokes.  It  is  then  beaten  with  the 
other  sides  successively,  and  is  then  considered  fit  for 
use.  Sometimes,  however,  it  is  made  still  thinner  by 
beating  it  after  it  has  been  several  times  doubled  with 
the  finest  side  of  the  mallet,  and  it  can  thus  be  attenuated 
imtil  it  becomes  as  fine  as  muslin.  Should  the  cloth 
break  under  this  process,  it  is  easily  repaired  by  laying 
on  a piece  of  bark,  which  is  made  to  adhere  by  means 
of  a glutinous  substance  made  from  the  arrowroot,  and 
this  is  done  with  such  nicety  that  the  break  can  scarcely 
be  detected.  In  other  islands  the  bark  is  kept  wet  and 
scraped  Avith  sharp-edged  shells.  It  is  said  that  the 
King  of  the  Friendly  Islands  had  a piece  made  which 
was  120  feet  wide  and  two  miles  long.  In  Japan  a 
species  of  cloth  is  made  from  paper  derived  from 
this  tree.  It  is  cut  into  thin  strips,  which  are 
twisted  together  and  spooled,  to  be  used  in  the  Avoof 
of  the  fabric,  Avhile  the  warp  is  composed  of  silk  or  hemp. 
About  250  pieces  only  are  manufactured  at  the  principal 
manufacturing  place.  The  paper  midberry  grows 
everywhere  in  Japan,  and  is  a valuable  tree,  as 
furnishing  the  bast  from  which  a large  portion  of  the 
Japanese  paper  is  made  ; the  plants  are  reproduced  in 
quantity  by  sub-dividing  the  roots,  and  in  two  or  three 
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: ■ : ^ ; i i .it.  Tliis  work  is  done  in 

• : , ;i:.  i :).c  l.i.iiiohf.s,  from  seven  to  ten  feet 
. !i.  L.i.  lij.  int  . bundles,  tliree  or  four  feet  in 
: i •,  ,r:.  i tli  it  the  bark  is  loosened  and 
-:rij'j«  d off ; this  is  washed,  dried, 

. ..  I i’,  v.iit.  r.  iuid  scraiied  with  a knife  to 
: -.r.i:  , \shirli  is  used  for  inferior  kinds 
j ! }:■  a f'leaued,  is  washed  repeatedly 

• ;■  Li.'i  il..'  <1;  it  is  then  bleached  in  the 
i.-  .v  whiir,  after  wliich  it  is  boiled  in  a 
' h :t  iishes,  to  remove  all  gummy 

I ! . . ;;i :•  iifW  readily  separated,  and  are 
. . • p'.i;;.  by  bciitiug  withAvooden  mallets  ; 

::ii  il  in  vat's  witli  tlie  necessary  quantity  of 
i-  add.d  a milky  .substance  prepared 
r:  . 'I'iK  •'■■uclies  ou  wluch  the  paper  sheets 

. Ill  .dr  i.f  bamboo,  .split  into  very  thin 
; .:  i!  d in  Jiarallcl  bnes  by  silk  or  hemp 

f . t-.nn  a kind  of  mat.  Tliis  is  laid  upon 
i:  . :..id  the  apparatus  dipped  into  the  vat, 

, I . ' • as  to  spread  the  pulp  evenly,  after 
V.  r i - tir.->t  removed,  then  the  bamboo  couch, 

■ >f  jiapi-r.  When  a number  of  sheets 

. pi- p.ired,  they  are  pressed  to  exclude 
. .:-,<  rv.  ards  sju'ead  out  with  a brush  upon 
V. . d t > dry.  The  sheets  are  only  about 
gtli,  but  sometimes  sheets  ten  feet  long 
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Wool  Exhhiition  at  the  Crystal  Palace. — The  award 
of  prizes  by  the  Jurors  of  the  Exhibition  have  been  an- 
noimced  by  the  directors  of  the  Crystal  Palace.  These  con- 
sist of  gold  medals,  offered  by  the  Clothworkers’  Company 
and  Drapers’  Company,  and  gold,  silver,  and  bronze  medals, 
offered  by  the  Merchant  Taylors’  Company  and  others.  The 
awards  of  the  Jurors  in  yarns  and  chemicals  will  be  an- 
nounced shortly. 

Education  Code. — The  proposals  for  the  revision  of 
the  Code  and  Examination  Schedules,  dated  5th  August, 
have  been  printed  as  a Parliamentary  paper.  The  following 
particulars  as  to  the  mode  by  which  these  proposals  were 
obtained  were  given  by  Mr.  Mundella,  the  Vice-President, 
and  are  here  quoted  from  a leading  article  in  the  Morning 
Post: — “ In  the  first  place  we  had  memorials  from  School 
Boards  and  from  persons  connected  with  education  who  made 
suggestions  for  the  improvement  of  the  Code.  We  found 
ourselves  able  to  agree  on  certain  principles ; and  these 
papers  were  prepared  by  twenty  or  thirty  of  our  principal 
inspectors,  and  we  elicited  from  them  the  freest  possible 
criticism.  Having  received  these  reports,  we  made  a draft 
report,  and  agreed,  further,  that  the  matter  should  be 
thoroughly  sifted,  and  the  details  worked  out  by  a com- 
mittee, consisting  of  Sir  F.  Sandford,  Mr.  Sykes,  and  Mr. 
Cumin,  the  three  chiefs  of  the  Department,  together  ^vith 
Mr.  Warburton,  who  had  great  experience  as  an  inspector 
of  smaller  schools,  Mr.  Sharpe,  as  inspector  of  large  schools, 
and  Mr.  Fitch,  for  his  connection  with  training  colleges.” 
Over  this  committee  Mr.  Mundella  presided.  When  its  work 
was  ended,  it  was  yet  further  sifted,  by  being  referred  to  an 
enlarged  committee,  including  Mr.  Matthew  Arnold  and 
three  other  inspectors.  This  was  presided  over  by  Earl 
Spencer,  and  the  result  is  the  document  laid  upon  the  table 
of  the  House. 


^ 

al  Instruction.— A Royal  Commission,  con- 
■ .‘Ir.  1!' III. lid  Siimucl.son,  M.P.,  F.R.S.,  Mr. 
: ■ .'1  k • , D.C.L.,  F.R.S.,  Mr.  Philip  Magnus, 
Mr.  Swire  Smith,  and  Mr.  William 
. M l'.,  i..i-  I:' '•!!  appointed  ‘ ‘ to  inquire  into  the 
: ■ ii:ti trial  classes  of  certain  foreign 
' :1  aial  other  subjects,  for  the  purpose  of 

■ i;.  it  of  tlie  corresponding  classes  in  this 

. .*  t '.i  ’atlueiK  oof  such  instruction  on  manu- 

• I I ^t l ies  at  home  and  abroad.”  Thi’ee 
. 'I'lie  Commission  has  the  ordinary 


.'.■.•:r:il  l.i  iurn  ; for  1881. — The  Statistical  and 
I'  ■ t the  k.piirdof  Trade  have  issued 

■ ■ I!' ' d on  the  4th  of  June  last, 

• '<  ■ ; 1 o.  i in  Croat  Britain  under  wheat 

■ , ‘ ! 10J,o8I  u''res  less  than  in  1880; 
• • '•  :•  , ' I 2o,036  acres  hiss  than  in  1880; 

: • . • I i:i  ih.  ria-'cof  104,230  acrcs ; pota- 
' o i:.'i..i--  of  28,499  acres  over  1880; 

r-  r.  . r ;i  lii  crease  of  1,577  acres.  The 
■ b in  Creat  Britain  ou  the  same  day 
, ; .she.  p.md lambs,  24,582,154; 


Inlernational  Exhibition.  Particulars  ( 
..  V, :i  >'P'ncd  on  .Inly  31st,  by  tl 
' ■ '■  ..('1.  The  K.xliihilion  is  reporh 

• • ■ till,  the  demands  for  s])a< 
— • . '!  il  it  Was  found  necessary 

'■  j = . • 'd  to  I'le.itly  increase  the  arc 
f 1 • • 1 • l-.ic-ing  to  the  Agricultur 

• o > .*  3.  1 of:;  i.  i.j,  .1  u nuiiihcrof  importa: 
t ioc  io.tli  w!,.  h c -iitahis  sixteen  court 
’•  '.■■f'd  I,  \ ictoria,  Now  Soul 
•.  t 1 ' .ii.il.  1' r.i!i' ",  (iermany,  Austri 
■ ’ 1 hiiiii,  Switzerland, Amcric 

- k'  ■ ■ ■■  - I !.•  I oil  I. h ( 'ourl  occupies  mo 
' ' ‘ ■ ' ' ..1  til,  .iiiiRM',  with  an  an 

■ ‘ i‘  ; ii;.\  I iln  r.  'I'hn  miseellanooi 

■ ■ r- • .Mat : n of  the  varied  industri 


!j  t;n;-  l 


In  h 'i  our  of  tl;c  ojicning. 
The  Chiif  .Justice, 


-.i!;Mn,e  C-iuncil.  the  Speidter  of  1 
t ,,f  fh,.  (oivemmont,  a 

vt  Ad*. '.iiule,  alt'  nji'd  tlic  cenanon 


Population  of  Austria. — The  following  is  a summary 
of  the  population  of  the  several  provinces  of  the  non- 
Hungarian  portion  of  the  Austrian  Empire,  extracted 
from  the  report  of  the  Central  Statistical  Commission 
for  taking  the  census  last  December: — Lower  Austria, 
2,329,021;  Upper  Austria,  760,879;  Salzburg,  163,566  ; 
Styria,  1,212,367  ; Carinthia,  348,670;  Carniola,  481,176; 
Trieste,  Istria,  &c.,  650,532;  Tyrol,  805,326  ; Vorarl- 
berg,  107,364;  Bohemia,  5,557,134;  Moravia,  2,151,619; 
Silesia,  565,772;  Galicia,  5,653,170;  Bukovina,  560,599; 
Dalmatia,  474,489  ; total  for  the  Austrian  Crown  Lands, 
22,130,684.  This  gives  a total  increase  for  the  eleven 
years  of  1,734,054,  or  8'5  per  cent.  This  is  a satisfactorj'- 
result  as  compared  with  the  Hungarian  provinces,  where 
the  increase  for  the  ten  years  — 1870-1880  — was  only 
1-24  per  cent.  The  total  population  of  the  Anstro-Him- 
garian  Empire  last  December,  was  37,739,407,  being  an 
increase  for  the  decade  of  1 ,925,450,  to  which  the  Hungarian 
provinces  had  contributed  only  1 91 ,396.  While  the  annual 
rate  of  increase  in  the  provinces  of  the  Austrian  portion  of 
the  monarchy  averaged  only  *772  per  cent.,  in  Prussia  it 
averaged  during  the  last  five  years  D179  per  cent.,  being 
more  than  one- third  higher.  The  population  of  the  chief 
towns  in  the  Austrian  provinces  last  December  stood  thus : — 
Vienna,  726,105  ; Prague,  162,318  ; Trieste,  144,437  ; 
Lemberg,  110,250  ; Gratz,  97,726;  BrUnn,  82,655  ; Zara, 
60,226;  Czernowitz,  45,600  ; Linz,  41,687. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 

Library : — 

Portland  Cement  for  Users,  by  HenryFaija,  C.E. 
(London,  Crosby  Lockwood,  and  Co.,  1881.)  Presented 
by  the  Author. 

Suggestions  as  to  the  Preparation  of  District  Maps, 
and  of  Plans  for  Main  Sewerage,  Drainage,  and  Water 
Supply,  by  Robert  Rawlinson,  C.B.  (London,  1878.) 
Presented  by  the  Author. 

Three  Official  Reports  of  Rigid  Local  Tests  of  the 
Perkins’  System  of  Engines  and  Boilers.  (London, 
Pcrjdns’  Engine  Company,  Limited.)  Presented  by 
Major  Deane. 
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NOTICES. 


AUT  FURNITURE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Eoyal  Albert  Hall,  will  be  closed 
on  Saturday,  the  10th  inst. 

The  report  of  the  Judges  appointed  by  the 
Council,  to  recommend  the  awards  of  silver  and 
bronze  medals  to  the  designers  and  art  workmen 
whose  work  is  exhibited  in  the  Exhibition,  has 
been  received,  and  will  be  laid  before  the  Council 
at  their  first  meeting  after  the  recess.  The  report 
is  signed  by  Messrs.  George  Godwin,  F.E.S. ; 
Montague  Guest,  M.P.  ; Edward  J.  Poynter,  E.A. ; 
and  Alan  S.  Cole,  hon.  sec. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

THE  AET  OF  LACE-MAKING. 

By  Alan  S.  Cole. 

Lecture  I.— Delivered  Monday,  April  4,  1881. 

I ntrodudion.  Early  forms  of  twisted,  plaited,  and 
looped  threads.  Ornamental  borders  of  costumes. 
Sumptuary  laws.  Venetian  hooks  of  patterns  for 
embroidery  and  lace.  Flanders  a centre  of  linen 
trade  of  Europe.  Spanish  and  French  importations 
of  early  lace.  Effect  of  production  of  machine- 
made  lace  upon  'production  of  hand-made  lace. 

I.  In  imdertaking  to  deliver  a course  of  Cantor 
lectures  upon  “The  Art  of  Lace-making,”  in 
compliance  with  a gratifying  invitation  from  the 
Council  of  the  Society  of  Arts,  I am  sensible 
of  the  responsibility  I incur.  I cannot,  however, 
hesitate  to  claim  your  indulgence,  since  the  position 
of  lecturer  is  new  to  me.  An  experienced  and  able 
lecturer  knows  at  once  how  to  engage  the  sympathy 
of  his  audience.  He  leads  them  over  difficult 
ground,  making  the  difficulties  interesting,  just 
as  a good  guide  does,  who  shows  you  the  way  up  a 
mountain,  through  forest  and  rocky  lands,  across 
crevasses,  and  over  snow  fields.  The  tracing  of  a 
history  of  lace-making  is  not,  however,  likely  to 


be  beset  with  many  difficulties.  It  covers  a con- 
siderable space  of  time — over  three  hundred  years 
— and  involves  the  consideration,  as  all  history 
does,  of  a number  of  circumstances.  A tolerably 
straight  course  must,  if  possible,  be  adhered  to,  so 
that  we  may  not  stray  off  into  tempting  by-paths. 
Many  works  have  been  written  and  published 
upon  lace-making,  and  I can  hardly  hope  to  bring 
to  light  many  facts  or  reflections  which  have  not 
been  previously  placed  before  the  public.  If  I am 
successful  in  adding  anything  which  may  assist  a 
true  view  of  the  development  of  lace-making  I 
shall  be  fortunate. 

II.  Everyone  present,  I presume,  knows  what  lace 

is,  in  the  ordinary  and  modern  sense  of  the  word. 
The  shop-windows  of  linendrapers  are  filled  with 

it.  It  is  universally  worn.  About  twice  a week 
we  may  read  in  our  newspapers  that  the  lace  trade 
is  full  of  activity  at  Nottingham,  in  Belgium,  in 
France,, and  elsewhere.  If  we  go  abroad,  we  see 
lace  much  like  that  we  have  left  at  home.  Some- 
times the  lace  trade  is  reported  to  be  less  vigorous 
than  it  was,  sometimes  it  is  more.  A fair  demand 
is  maintained  for  Coraline  and  Vermicelli  laces, 
wliilst  Bobbin,  Bretonne,  and  Mechlin  sell  pretty 
well  at  “ late  ” prices.  The  market,  however,  is 
dull  on  the  whole,  and  there  is  no  business  in 
Valenciennes.  This  sort  of  intelligence  usually 
comes  to  us  at  breakfast  time,  but  it  is  not  of  the 
exciting  character  of  some  news  which  spoils  our 
meal.  After  breakfast,  if  we  happen  to  have 
absorbed  the  intelligence  about  the  lace  market, 
we  may  go  out  expecting  to  find  symptoms  of  it 
in  the  shops.  Not  at  all,  however.  A constant 
supply  of  cheap  laces  is  to  be  purchased. 

III.  Now,  I think  that  it  would  take  some  of  us 
by  surprise  were  an  announcement  to  be  made  that 
Parliament  had  passed  a Bill  ordering  that  no  lace 
wider  than  two  inches  was  henceforth  to  be  worn. 
What  a disturbance  this  would  create  amongst 
lace  workers  and  lace  wearers ! It  would  be 
almost  more  exciting  than  many  recent  points 
of  domestic  news.  Judging  from  past  events  in 
similar  circumstances,  the  ingenuity  of  people 
would  be  sharpened  into  all  sorts  of  evasions  of  the 
law,  both  numerous  and  humorous. 

IV.  In  the  14th,  loth,  and  IGth  centuries,  laws 
regulating  costume  were  in  force,  and  a result  of 
them  has  been  a number  of  entertaining  anecdotes 
about  evasions  of  them — smuggling,  and  so  forth. 
An  incident  in  the  history  of  these  laws  was  the 
imperturbability  with  which  fashion  displayed 
itself  to  be  stronger  than  the  laws.  In  spite  of 
regulations  and  edicts,  which  one  might  suppose 
would  have  prevented  people  from  teaching  one 
another  their  fashions,  and  from  interchanging 
their  national  productions  and  manufactures,  this 
teaching  and  interchanging  went  on  generally  in 
an  overt  way,  but  still  persistently  forming  and 
virtually  ruling  what  is  called  fashion.  At  the 
outset  of  lace-making,  difficulties  like  those  just 
mentioned  were  imposed  upon  its  development. 
Nevertheless,  fashion  has  stimulated  lace-making, 
and  has  raised  lace  work  to  an  eminence  in  public 
favour,  the  hold  upon  which  modem  machinery  is 
certainly  striving  to  perpetuate,  by  widely  dis- 
seminating lace  of  a special  class. 

V.  The  x)lan  which  I have  adopted  for  my  lectures 
is,  roughly,  as  follows  : — First,  I propose  to  make  a 
few  observations  upon  the  ability  to  twist,  plait, 
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the  qui'.ksilver  is  fed  at  intervals  of  half-an-hour.  The 
bl  ii’.kct>  are  ^vashed  every  hour ; the  coarse  canvas 
i-\.  ry  tfirce  liours.  The  general  arrangement  of  the 
mill  i>  fairly  represented  by  Cut  7.  The  tailings  are 
r.  gtdarly  and  carefully  sampled  ; the  same  have  been 
a--:y.  d by  me  -with  residts  varying  from  mere  traces  to 
7'’  < ‘ p*  r ton  ; in  one  instance  only  did  they  ever 
!•■  t }i  as  biLdi  as  per  ton.  We  endeavour  to 

.-rr;iT!g.  . near  as  we  possibly  can,  a speed  of  some  75 
fir  .j  s to  the  stamj)s  per  minute.  Of  course  this  could  be 
' rir  ;y  in'Tcased,  and  consequent  increase  of  crushing  ; 
l -.,r  this  would  be  at  the  expense  of  losing  a much  higher 
j I - 1 - Tit  I of  gold.  We  have  never  had  any  trouble 
w'l'r^  tl-,  fl.. wring  of  the  mercury. 

••J’  1.  — I will  now  make  what  comments  I deem 
1 ’■y  '-u  iMr.  Lock’s  paper,  read  before  the  Societv 

' ? \rfs.  I had  read  this  paper  before,  as  I am  a sub- 
: r t'>  the of  tliis  Society  for  many  years. 

1 In  the  matter  of  ‘ gauge  of  gratings  or  screens.’ 
'I  ' • si/,  (if  tlic  screens  should  depend  entirely  upon  the 
1 lu  M(  ss  of  the  gold  in  the  quartz.  If  the  gold  should 
i litln.srd  in  a finely  divided  state  through  the  quartz, 
i*  i I \ id'-nt  that  finer  crushing  must  be  had  than  if  the 
g lid  Wi  re  coarse.  I have  given  the  size  of  the  per- 
f .r  ti.iiis  Ilf  our  screens.  (2nd.)  All  the  protection  to  the 
m.irt  ir  by  having  the  dies  rest  upon  a layer  of  sand  has 
always  Wen  in  use.  We  have  not  had  any  broken 
m -rtar  as  yet.  The  stamp-heads  and  the  dies  upon 
wbi-  h they  strike  are  of  the  same  size  ; this  we  consider 
:■  j[iri.:<_ ftion  to  tlie  mortar  and  stamp-head,  that  is  the 
1 lycr  (if  sand  under  the  dies.  With  such  fine  gold  as  we 
! \ ( t'l  deal  witli  at  the  Placerville,  we  could  not  expect 
n uch  fine  gold  caught  in  this  material.  We  rely  upon 
(lur  amalgamated  copper-plates  inside  of  the  battery  for 
this  pur])Osc,  and  I have  no  hesitation  in  stating  that 
this  is  ],y  far  tlie  best  way  to  catch  the  maximum 
amount  of  gold.  In  the  early  days  of  gold  mining  in 
( ';;lif,,mia,  the  stamps  were  used  simply  for  the  crush- 
ing 'if  the  ore,  tlic  amalgamation  was  conducted  on  the 
« .’It  side  entirely,  the  only  gold  caught  in  the  battery 
Ix-ing  rnarsf;  particles  that  could  not  pass  through  the 
M n en.s.  Kxj)erience  has  taught  the  mill  men  here  that 
this  latter  method  is  not  only  more  expensive,  but  by 
b I h s,  elioctivo.  I cannot  agree  with  Mr.  Lock  when 
'Ll  .sbit*  s,  ‘ I venture  to  assert  that  this  system  of 
putting  mercury  into  the  stamp  coffers  and  using 
amalgamating  jilatcs,  is  radically  wrong.’  The  diffi- 
( idtii  s th.it  he  sjieaks  of,  viz.,  the  loss  of  quicksilver 
Ibiuncir,  dues  not  trouble  us.  I also  claim  that  the 
I art i(  I(  ,s  (,f  amalgam  pas.sing  through  the  screens  are 
' ii..i:t  either  on  the  copper-plates  in  front,  or  on  the 
lli  ndy  euncentrator,  and  if  any  escapes  here,  why  we 
; .<  the  blankets,  f;oarso  canvas  and  riffle  sluices,  and 

finall’.  the  ('ornish  bnddlo. 

I he  last  few  wc(;ks  I have  liad  some  experience 
. ith  the  y.stem  designated  as  ‘mercury  riffles,’  and 
mil’ nr,  tie.iighs,  as  fully  described  in  Mr.  Lock’s 
' ; ■ 1 had  to  examine  a mine  whore  they  were  in 
I.  ■ , h.iving  lircji  jnit  in  and  erected  by  an  experienced 
i I tr  lian  mill  man.  I found  the  tailings  containing 
iiiHirni.al  (juantity  of  gold.  The  OAvners  found  it 
' h.'inge  this  system  to  amalgamation  on 
( : -r-jiliiti  . iiisiile  the  battery,  with  the  usual  outside 

i-o  i;'(  ,,  alivady  desei'ibed.  (,3.)  The  statement 
til*.  LT'ild  i.  flattem'd  out  by  pulverisation  in  the 
f r\  i.s  not  a tact,  as  the  gold  is  really  brittle,  and  is 
* ‘(..  T j.ulveri  .(1  iiifo  small  irregular  particles  than 
i ’ n ur  hammered  out  into  thin  plates.  (4.)  The 
d ai  iMg  "f  t in  inerenry  is  not  caused  by  the  presence  of 
n!..l  nil  ,,t  inni,  so  tar  as  my  experience  goes,  but  such 
1 » ;•  (•■(-(  ''  hen  sulphides  of  cop])cr  and  lead  are  present 
.ms  1^. msiderable  (|uantity.  lu  all  of  our  clean-ups 
till  Placerville  Mill,  wo  have  never  had  any  trouble 
'i  ' li'^  ■ flonring  ’ or  tlu*  ‘ siekouing  ’ of  the  cfuick- 
■ * of  eoneentrating  on  blankets,  as 

‘ collects  not  only  tlic  gold,  but  iiiucli 

' im  t lie  iron  iiroduced  by  the  Avear  and  tear  of 


the  shoes  and  dies.  (5.)  The  only  way  to  ascertain  the  , 
true  value  of  auriferous  quartz,  assaying  only  from  i 
1 to  1 oz.  of  gold  per  ton,  when  dealing  with  himdreds 
of  tons  per  months  is,  by  a careful  system  of  sampling 
the  tailings.  The  total  clean-up,  plus  amount  in 
tailings,  represent  the  total  amount  per  ton.  Wc 
sample  our  tailings  at  Placerville  by  taking  a bucket  full 
of  tailings  at  regrdar  intervals  of  two  hours,  water  and 
aU,  from  the  final  tailings  through  a large  filter ; at  the  i 
end  of  each  week  the  accumulated  samples  are  averaged,  | 
and  at  the  end  of  the  month  the  weekly  samples  i 
are  again  mixed,  and  an  average  sample  taken,  which  I i 
assay. 

“Now,  as  to  the  facts  connected  with  the  value  of 
tailings  from  quartz  mills  in  California.  During  the 
last  eighteen  years  I have  been  in  this  country  I have 
had  occasion  to  examine  a very  large  number  of  gold 
quartz  mines.  At  a very  large  number  of  these  mines 
large  piles  of  tailings  had  accumulated ; many  of  these 
piles  I have  had  occasion  to  sample,  as  they  Avere  repre- 
sented to  be  very  rich,  but,  as  a rule,  I did  not  find 
them  sufficiently  rich  to  pay  for  the  handling.  It  is  a 
very  popular  thing  for  a superintendent  to  say  your 
mine  is  good,  plenty  of  gold  in  the  quartz,  but  it  is  so 
rebellious  that  it  is  impossible  to  save  the  gold.  Many 
such  a mine  have  I had  occasion  to  examine,  and,  to  the 
sorrow  of  the  stockholders,  found  out  that  the  rebellious 
character  was  due  entirely  to  the  fact  that  the  quartz 
contained  but  little  gold.  I have  no  hesitation  in 
stating  that,  with  proper  care  and  attention,  the  system 
I have  described  as  in  your  mill  at  Placerville  is  more 
effective  for  the  quartz  we  have  to  deal  with  than  the 
one  described  by  Mr.  Lock.  What  gold  we  cannot  saAx* 
on  the  mortar  plates,  copper-plates  in  front,  Hendy’s 
concentrator,  and  the  blankets  and  canvas,  the  riffle 
boxes,  and  Cornish  buddies  will  catch.  I have 
endeavoured  to  cover  the  whole  subject,  and  if  I have 
not,  please  let  me  know,  and  I Avill  give  you  any  addi- 
tional information  I may  have.  I will  giA^e  you  further 
guidance  as  soon  as  I have  time  to  send  you  sketches 
of  all  parts  of  the  mill,  explaining  aU  in  detail.” 

[This  report  has  been  communicated  to  Mr.  Lock , 
who  has  sent  the  following  remarks  upon  it  : — 

The  above  report,  by  Mr,  Thomas  Price,  is  the  result 
of,  and  in  answer  to,  a list  of  questions  which  I have 
addressed  to  all  the  gold-mining  c()mpanies,  for  the 
purposes  of  my  forthcoming  book  on  “Gold ; its  Occur- ; 
rence  and  Extraction.”  ! 

I am  pleased  to  be  able  to  take  this  opportunity,  1 
publicly,  to  thank  Mr.  Price  for  his  kindness  in  so  fully! 
answering  my  questions,  and  I earnestly  hope  that  his 
good  example  will  be  followed  by  all  who  have  received  1 
a similar  Hst.  . 

With  regard  to  his  comments  on  my  paper  read  before 
the  Society  of  Arts  on  the  19  th  of  January  last,  I do 
not  think  the  pages  of  the  Society’s  Journal  the  proper' 
place  for  a lengthy  discussion  ; I must  therefore  referi 
him,  and  all  others  interested  in  the  topic,  to  my  book,! 
where  the  different  systems  adopted  by  each  country 
will  be  compared  and  fully  discussed.  But  I cannot 
help,  meantime,  remarking  that  Mr.  Price’s  experience) 
in  the  matter  of  loss  of  gold  is  strangely  at  variance) 
with  the  statements  of  the  highest  authorities,  a few  of 
whom  I will  quote.  | 

Professor  P.  W.  Raymond  says,  in  his  report  to  the) 
United  States  Government,  in  1875,  that,  “AvithafeAvj 
exceptions,  from  one -third  to  one-fourth  of  the  assay 
value  of  the  ores  now  being  worked,  amounting  tej 
several  million  of  dollars  annually,  is  irretrievably 
lost.” 

Mr.  Walter  A.  Skidmore  gives,  as  wiU  be  seen  in  the 
table  beloAV,  the  loss  of  gold  in  Colorado  at  40,  and  in 
California  at  27  per  cent.  I 

Mr.  Almarin  B.  Paul  says  that  the  loss  in  America) 

“ is  fully  50  per  cent,  and  in  the  majority  of  mills  all) 
60  per  cent.,  of  what  the  ore  contains.”  I 
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Greo.  J.  Firmin  states  that  in  the  Black  Hills, 
Dakota,  “they  only  obtain  from  10  to  15  per  cent,  of 
the  gold,”  and  that  the  general  result  of  his  inquiries 
throughout  the  country  is,  “ that  not  more  than  50  per 
cent,  of  the  assay  value  is  recoved  on  the  average.” 

Nor  are  the  United  States  singular  in  showing  such  a 
waste  of  gold. 

Hr.  Edwin  Grilpin,  F.G.S.,  the  Inspector  of 

urines  for  Nova  Scotia,  reports  that  since  returns  have 
been  collected,  which  enable  him  to  ascertain  results, 
19,000  tons  of  pyrites,  containing  on  an  average 
2 oz.  4 dwt.  of  gold,  and  4 oz.  17  dwt.  silver,  with  a 
value  of  £10  10s.  per  ton,  have  “ been  thrown  away  ; in 
other  words,  over  a million  of  dollars  has  been  thrown 
into  brooks  and  swamps  during  the  last  18  years.”  In 
a letter  to  me  in  March  last,  he  characterises  this  loss  as 
due  to  the  fact  of  ‘ ‘ the  chief  idea  being  to  pass  as  much 
as  possible  through  the  mill,  and  turn  the  tailings  into 
the  nearest  brook.” 

Hr.  'Walter  A.  Skidmore’s  “ table  of  the  losses  sus- 
tained in  gold-mining  countries”  referred  to  above, 


gives — 

Per  cent. 

Piedmont 35 

Jlunsrarv 50 

Chili".. “ 66 


I’er  cent. 

Australia 25 

Colorado  40 

California 27 


I have  now  lying  before  me  a letter  written  in 
February  last,  by  Hr.  F.  Guinness,  Avarden  and  resident 
magistrate  of  the  CoUingwood  goldfields.  Nelson,  New 
Zealand,  in  Avhich  he  speaks  of  the  melancholy  fact  that, 
through  the  inadequacy  of  the  appliances  and  the  want 
of  knowledge  how  to  extract  the  gold,  the  district,  after 
repeated  trials,  has  been  deserted,  and  gold-mining 
cabandoned,  “ little  or  no  gold  being  obtained,  yet  the 
analy.ses  of  the  quartz  gave  re.sults  of  most  hopeful 
returns,  as  much  as  4.^  ounces  of  gold  to  the  ton  having 
lieen  obtained  from  stone  Avhich  I)r.  Hector  and  myself 
took  out  of  the  reef.” 

But  to  conclude,  it  appears  to  be  owing  to  the  nature 
of  the  ore  with  which  Hr.  Price  has  to  deal,  rather 
than  to  the  efficacy  of  the  appliances  employed,  that 
he  has  so  little  loss,  for  Ave  find  that  the  Idaho  Com- 
pany, Grass  Valley,  California,  whose  appliances  are  of 
the  most  elaborate  character,  extending  the  great 
length  of  270  feet  fi’om  the  centre  of  the  stamp  heads, 
lose  about  27  per  cent,  of  their  gold,  obtaining  47 ‘OO 
dollars,  and  losing  in  their  tailings  18-67  dollars  per 
ton  of  ore.  Alfreu  G.  Lock,  F.E.G.S.] 


HICROPHONES  AT  THE  PARIS  ELECTRICAL 
EXHIBITION. 

The  Paris  correspondent  of  the  Times  sends  the  fol- 
loAving  description  of  the  use  made  of  the  microphone 
at  the  Electrical  Exhibition,  in  order  to  giA^e  to  numbers 
of  people  in  the  E.xhibition  the  pleasure  of  listening, 
night  after  night,  to  the  companies  at  the  Opera 
and  at  the  Theatre  Fran(,-ais.  Rooms  have  been  fitted 
up  in  the  galleries,  each  Avith  a number  of  pairs  of 
telephones.  Two  rooms  are  devoted  to  the  Opera  and 
two  to  the  Theatre.  The  former  is  the  more  interest- 
ing, for  there  the  actions  and  features  of  the  performers 
are  of  less  importance.  You  enter  the  room  in  groups 
of,  perhaps,  ten  at  a time.  Each  one  advances  to  a 
wall  and  seizes  a pair  of  telephones,  which  he  places  to 
his  two  ears.  Each  of  these  is  connected  with  a micro- 
phone on  the  stage  of  the  Opera,  one  to  the  right, 
the  other  to  the  left  of  the  prompter,  and  inclined 
towards  the  singers.  The  microphone  to  the  right 
of  the  prompter  is  connected  with  the  telephone 
at  our  right  ear,  the  one  to  his  left  is  con- 
nected As-ith  that  at  our  left  ear.  Thus,  while 
the  singer  moves  to  right  or  left  the  soimds  in- 
crease or  diminish  in  the  right  or  left  ear ; when  they 
advance  or  recede  t!rj  sounds  increase  or  diminish  in 
both,  and  thus  we  ai'e  able  to  appreciate  their  move- 


ments, and  it  becomes  difficult  to  believe  that  the  per- 
formers on  the  stage  are  not  directly  behind  the  wall 
which  we  are  facing.  So  soon  as  the  telephones  are 
applied  to  the  ears  the  glorious  voices  of  the  finest 
singers  in  Paris  are  heard  by  us  un diminished  in  purity, 
beauty,  or  force,  by  the  strange  means  which  have  carried 
them  to  us  over  a distance  of  a mile.  The  orchestral 
accompaniment  is  somewhat  weak,  OAving  to  the  arrange- 
ment of  the  microphones.  "We  can  almost  see  the  singer 
moA'e  about,  putting  expression  into  the  movement  and 
action ; and  in  no  part  of  the  Opera-house  can  you  hear 
with  greater  (I  might  also  say  with  so  great)  clearness 
and  power  as  in  this  tapestried  room  in  the  Palais 
d’  Industrie. 


THE  PAPER  MULBERRY  TREE. 

The  United  States  Minister  of  Agriculture,  in  a 
recent  report,  calls  attention  to  the  largely  increasing 
manufacture  of  cloth  in  China,  Japan,  and  the  Sand- 
wich Islands,  from  the  paper  mulberry  {Broussonetia 
papijrifera).  In  Tahiti  and  other  South  Pacific 
Islands,  a species  of  cloth  is  manufactured  from  its  bark, 
known  as  “ Tappa  ” or  “ Kapa,”  and  it  is  said  that  the 
finest  and  Avhitest  cloth  and  mantles  worn  by  the 
islanders  and  the  principal  people  of  Otaheite  are  made 
from  the  bark  of  this  tree  ; it  dyes  readily,  particularly 
in  red,  and  takes  a good  colour.  The  following  is  the 
method  employed  by  the  native  women  of  Otaheite  in 
beating  out  the  fibre.  The  cleansed  fibres  are  spread 
out  on  plantain  leaves  to  the  length  of  about 
eleven  or  twelve  yards,  and  these  are  placed  on 
a regular  and  even  surface  of  about  a foot  in 
breadth.  Tavo  or  three  layers  are  thus  placed  one 
upon  another,  great  attention  being  paid  to  making  the 
cloth  of  uniform  thickness  ; if  thinner  in  one  place  than 
another,  a thicker  piece  is  laid  over  this  place  when  the 
next  layer  is  laid  down.  The  cloth  is  left  to  dry  during 
the  night,  and  a part  of  the  moisture  having  evapo- 
rated, the  several  layers  are  found  to  adhere  together, 
so  that  the  whole  mass  may  be  lifted  from  the  ground 
in  one  piece.  It  is  then  laid  on  a long  smooth  plank  of 
wood  prepared  for  the  purpose,  and  beaten  with  a 
wooden  instrument  about  a foot  long  and  three  inches 
square.  Each  of  the  four  sides  has  longitudinal  grooves 
of  different  degrees  of  fineness,  the  depth  and  width 
of  those  on  one  side  being  sufficient  to  receive  a 
small  pack-thread,  the  other  sides  being  finer  in 
a regular  graduation,  so  that  the  grooves  of  the 
last  Avould  scarcely  admit  anything  coarser  than 
soAving  silk.  A long  handle  is  attached,  and  the 
cloth  is  first  beaten  with  its  coarsest  side,  and  spreads 
A’^ery  fast  imder  the  strokes.  It  is  then  beaten  with  the 
other  sides  successively,  and  is  then  considered  fit  for 
use.  Sometimes,  however,  it  is  made  still  thinner  by 
beating  it  after  it  has  been  several  times  doubled  with 
the  finest  side  of  the  mallet,  and  it  can  thus  be  attenuated 
imtil  it  becomes  as  fine  as  muslin.  Should  the  cloth 
break  under  this  process,  it  is  easily  repaired  by  laying 
on  a piece  of  bark,  which  is  made  to  adhere  by  means 
of  a glutinous  substance  made  from  the  arrowroot,  and 
this  is  done  with  such  nicety  that  the  break  can  scarcely 
be  detected.  In  other  islands  the  bark  is  kept  wet  and 
scraped  Avith  sharp -edged  shells.  It  is  said  that  the 
King  of  the  Friendly  Islands  had  a piece  made  which 
was  120  feet  wide  and  two  miles  long.  In  Japan  a 
species  of  cloth  is  made  from  paper  derived  from 
this  tree.  It  is  cut  into  thin  strips,  which  are 
twisted  together  and  spooled,  to  be  used  in  the  woof 
of  the  fabric,  while  the  warp  is  composed  of  silk  or  hemp. 
About  250  pieces  only  are  manufactured  at  the  principal 
manufacturing  place.  The  paper  mulberry  grows 
everywhere  in  Japan,  and  is  a valuable  tree,  as 
furnishing  the  bast  from  which  a large  portion  of  the 
Japanese  paper  is  made  ; the  plants  are  reproduced  in 
quantity  by  sub-dividing  the  roots,  and  in  two  or  three 
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Teax’.s  are  ready  to  be  cut.  This  work  is  done  in 
Xovember,  and  the  branches,  from  seven  to  ten  feet 
long,  are  made  up  into  bundles,  three  or  four  feet  in 
length,  and  steamed  so  that  the  bark  is  loosened  and 
can  be  more  readily  stripped  off ; this  is  washed,  dried, 
uud  again  .soaked  in  water,  and  scraped  with  a knife  to 
remove  the  outer  skin,  which  is  used  for  inferior  kinds 
of  paper,  llie  bast,  when  cleaned,  is  washed  repeatedly 
ill  < ii-au  water  and  rinsed;  it  is  then  bleached  in  the 
.sun  till  suffic'ieutly  white,  after  which  it  is  boiled  in  a 
ly.  , f-h’ -tly  of  buckwheat  ashes,  to  remove  all  gummy 
inati'  i -.  The  fibres  are  now  readily  separated,  and  are 
traiisfunned  into  pulp  by  beating  with  wooden  mallets  ; 
tlu;  jHiIp  is  mixed  in  vats  with  the  necessary  quantity  of 
wa‘u  r,  to  which  is  added  a milky  substance  prepared 
from  n<“C  flour.  The  couches  on  which  the  paper  sheets 
are  j)rodnccd  are  made  of  bamboo,  split  into  very  thin 
.sti-'  ks,  and  luiited  in  parallel  lines  by  silk  or  hemp 
threads,  so  as  to  form  a land  of  mat.  This  is  laid  upon 
a wooden  frame,  and  the  apparatus  dipped  into  the  vat, 
rai.sed  and  .shaken,  so  as  to  spread  the  pulp  evenly,  after 
whi<  h the  cover  is  first  removed,  then  the  bamboo  couch, 
witli  ihe  sheet  of  paper.  When  a number  of  sheets 
have  been  thus  prepared,  they  are  pressed  to  exclude 
the  water,  and  afterwards  spread  out  with  a brush  upon 
b’Kirds  and  allowed  to  dry.  The  sheets  are  only  about 
t\v>  feet  in  length,  but  sometimes  sheets  ten  feet  long 
are  produced. 


GENERAL  NOTES. 

♦ 

Technical  Instruction. — A Royal  Commission,  con- 
‘-.tiug  of  Mr.  Bernard  Samuelson,  M.P.,  F.R.S.,  Mr. 
Henry  Enfield  Iloscoe,  D.C.L.,  F.R.S.,  Mr.  Philip  Magnus, 
Mr.  John  Slagg,  M.P.,  Mr.  Swii’e  Smith,  and  Mr.  William 
Wo  . dull,  M.P.,  has  been  appointed  ‘‘to  inquire  into  the 
in.st ruction  of  Ihe  industrial  classes  of  certain  foreign 
count rii.’B  in  technical  and  other  subjects,  for  the  purpose  of 
< 'inijiui  i.son  with  that  of  the  corresponding  classes  in  this 
country  ; and  into  the  influence  of  such  instruction  on  manu- 
fiu  turinjr  and  other  industries  at  home  and  abroad.”  Three 
i.H  to  b ■ a (luorum.  The  Commission  has  the  ordinary 
j )\v  ; 

Agricultural  Eeturns  for  1881. — The  Statistical  and 
HoiniM-  rciul  Department  of  the  Board  of  Trade  have  issued 
!■  ; itiiimary  of  the  returns  collected  on  the  4th  of  June  last, 
whi<  !.  sli  iw.s  the  e.xtentof  land  in  Great  Britain  under  wheat 
t..  1..  2.Ji0b.057  acre.s,  or  103,381  acres  less  than  in  1880; 
l ’,rh  y,  2,442,405  acres,  or  25,036  acres  less  than  in  1880; 
oiitn,  2.901,135  acres,  or  an  increase  of  104,230  acres;  pota- 
toir.  579,431  acre.s,  an  increase  of  28,499  acres  over  1880; 
;md  li'.p>,  64,128  acres,  or  a decrease  of  1,577  acres.  The 
tot-'il  number  of  live  stock  in  Great  Britain  on  the  same  day 
i.-'  :!v<  n Cattle,  5,911,524;  sheep  and  lambs,  24,582,154; 
l.ig.i,  2,048,034. 

Adelaide  International  Exhibition. — Particulars  of 
I hi."  E-'Jn’.ition,  which  was  opened  on  July  31st,  by  the 
ti'ivrni'.r,  have  been  received.  The  Exhibition  is  reported 
f-)  hiiv.  pro'. (d  highly  succes.sful,  the  demands  for  space 
h.r  iiu;  bi  cii  HO  numerous,  that  it  was  found  necessary  to 
rre  nd  the  original  jjlan,  and  to  greatly  increase  the  area. 
’I  h ' i>,-;i:i  building  is  that  belonging  to  the  Agricultural 
.s  >-ii.t  ,,  t = which  liavo  been  added  a number  of  important 
a-ui  the  ])Hnciiial  of  which  contains  sixteen  courts. 
I • aiy  n'spectiv«‘ly  devoted  to  Victoria,  New  South 
X('w  Zi  aland,  Ta.snumia,  France,  Germany,  Austria, 
P !y,  r.-  lgium,  .Japan,  Turkey, Cliina,  Switzerland,  America, 
1-1.  i.  Mil  l ( .real  Britain.  Tlio  British  Court  occupies  more 
111!  u t ’ <'-t!:iid.s  of  the  cast  .side  of  the  annexe,  with  an  area 
c iTil  to  limes  that  of  any  other.  The  miscellaneous 
• - bit  ^ >mj  ri.sc  a fair  representation  of  the  varied  industries 
of  ;ii.  I nit^d  Kingdom.  In  honour  of  the  opening,  the 
llau.  of  .A-M'mbly  adjourned.  The  Chief  Justice,  the 
!’»•  /. d«nt  of  the  Legislativo  Coimcil,  the  Speaker  of  the 
H of  A ■ '’iiibly,  the  members  of  the  Government,  and 
Mr  .M.'.y  ;•  and  Council  of  Adelaide,  attended  the  ceremony. 


Wool  Exhbiition  at  the  Crystal  Palace. — The  award  u 
of  prizes  by  the  Jurors  of  the  Exhibition  have  been  an-  ly 
nounced  by  the  directors  of  the  Crystal  Palace.  These  con-  k i 
sist  of  gold  medals,  offered  by  the  Clothworkers’  Company  f 
and  Drapers’  Company,  and  gold,  silver,  and  bronze  medals, 
offered  by  the  Merchant  Taylors’  Company  and  others.  The 
awards  of  the  Jurors  in  yams  and  chemicals  will  be  an-  i 
noimced  shortly. 

Education  Code. — The  proposals  for  the  revision  of  ' 
the  Code  and  Examination  Schedules,  dated  5 th  August,  , 
have  been  printed  as  a Parliamentary  paper.  The  following 
particulars  as  to  the  mode  by  which  these  proposals  were 
obtained  were  given  by  Mr.  Mundella,  the  Vice-President, 
and  are  here  quoted  from  a leading  article  in  the  Morning 
Post: — “ In  the  first  place  we  had  memorials  from  School 
Boards  and  from  persons  connected  with  education  who  made  ; 
suggestions  for  the  improvement  of  the  Code.  AVe  found 
ourselves  able  to  agree  on  certain  principles ; and  these 
papers  were  prepared  by  twenty  or  thirty  of  our  principal 
inspectors,  and  we  elicited  from  them  the  freest  possible 
criticism.  Having  received  these  reports,  we  made  a draft 
report,  and  agreed,  further,  that  the  matter  should  bo 
thoroughly  sifted,  and  the  details  worked  out  by  a com- 
mittee, consisting  of  Sir  F.  Sandford,  Mr.  Sykes,  and  Mr.  i 
Cumin,  the  three  chiefs  of  the  Department,  together  xvith 
Mr.  Warburton,  who  had  great  experience  as  an  inspector 
of  smaller  schools,  Mr.  Sharpe,  as  inspector  of  large  schools,  t 
and  Mr.  Fitch,  for  his  connection  with  training  colleges.” 
Over  this  committee  Mr.  Mundella  presided.  When  its  work  s 
was  ended,  it  was  yet  further  sifted,  by  being  referred  to  an 
enlarged  committee,  including  Mr.  Matthew  Arnold  and  ^ 
three  other  inspectors.  This  was  presided  over  by  Earl 
Spencer,  and  the  result  is  the  document  laid  upon  the  table 
of  the  House. 

Population  of  Austria. — The  following  is  a summary 
of  the  population  of  the  several  provinces  of  the  non- 
Hungarian  portion  of  the  Austrian  Empire,  extracted 
from  the  report  of  the  Central  Statistical  Commission  i 
for  taking  the  census  last  December: — Lower  Austria,  i 
2,329,021;  Upper  Austria,  760,879;  Salzburg,  163,566  ; 
Styria,  1,212,367;  Carinthia,  348,670;  Carniola,  481,176;  : 

Trieste,  Istria,  &c.,  650,532;  Tyrol,  805,326  ; Vorarl-  I 
berg,  107,364  ; Bohemia,  5,557,134;  Moravia,  2,151,619;  I 
Silesia,  565,772  ; Galicia,  5,653,170;  Bukovina,  560,599; 
Dalmatia,  474,489  ; total  for  the  Austrian  Crown  Lands,  i 
22,130,684.  This  gives  a total  increase  for  the  eleven 
years  of  1,734,054,  or  8‘5  per  cent.  This  is  a satisfactory 
result  as  compared  with  the  Hungarian  provinces,  where 
the  increase  for  the  ten  years  — 1870-1880  — was  only 
D24  per  cent.  The  total  population  of  the  Austro-Hun- 
garian Empire  last  December,  was  37,739,407,  being  an 
increase  for  the  decade  of  1 ,925,450,  to  which  the  Hungarian  i 
provinces  had  contributed  only  191,396.  AVhile  the  aimual  | 
rate  of  increase  in  the  provinces  of  the  Austrian  portion  of 
the  monarchy  averaged  only  '772  per  cent.,  in  Prussia  it 
averaged  during  the  last  five  years  1'179  per  cent.,  being 
more  than  one-third  higher.  The  population  of  the  chief 
towns  in  the  Austrian  provinces  last  December  stood  thus : — 
Vienna,  726,105;  Prague,  162,318;  Trieste,  144,437;  ; 

Lemberg,  110,250;  Gratz,  97,726;  Briiun,  82,655;  Zara,  , 
60,226;  Czernowitz,  45,600  ; Linz,  41,687. 


THE  LIERAHY.  ; 

The  following  works  have  been  presented  to  the 
Library; — j 

Portland  Cement  for  tJsersj  by  Henry  Faija,  C.E.  j 
(London,  Crosby  Lookwood,  and  Co.,  1881.)  Presented  | 
by  the  Author.  j 

Suggestions  as  to  the  Preparation  of  District  Maps, 
and  of  Plans  for  Main  Sewerage,  Drainage,  and  Water 
Supply,  by  Robert  Rawlinson,  C.B.  (London,  1878.) 
Presented  by  the  Author. 

Three  Official  Reports  of  Rigid  Local  Tests  of  the 
Perkins’  System  of  Engines  and  Boilers.  (London,  I 
Perldns’  Engine  Company,  Limited.)  Presented  by  I 
Major  Deane.  I 
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NOTICES. 


AUT  FURNITURE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Royal  Albert  Hall,  will  be  closed 
on  Saturday,  the  10th  inst. 

The  report  of  the  Judges  appointed  by  the 
Council,  to  recommend  the  awards  of  silver  and 
bronze  medals  to  the  designers  and  art  workmen 
whose  work  is  exhibited  in  the  Exhibition,  has 
been  received,  and  will  be  laid  before  the  Council 
at  their  first  meeting  after  the  recess.  The  report 
is  signed  by  Messrs.  George  Godwin,  F.R.S. ; 
Montague  Guest,  M.P.  ; Edward  J.  Poynter,  R.A. ; 
and  Alan  S.  Cole,  hon.  sec. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

THE  ART  OF  LACE-MAKING. 

By  Alan  S.  Cole. 

Lecture  I.— Delivered  Monday,  April  4,  1881. 

Introduction.  Early  forms  of  twisted,  plaited,  and 
looped  threads.  Ornamental  borders  of  costumes. 
Sumptuary  laws.  Venetian  hooks  of  patterns  for 
embroidery  and  lace.  Flanders  a centre  of  linen 
trade  of  Europe.  Spanish  and  French  importations 
of  early  lace.  Effect  of  production  of  machine- 
made  lace  upon  production  of  hand-made  lace. 

I.  In  undertaking  to  deliver  a course  of  Cantor 
lectures  upon  “The  Art  of  Lace-making,”  in 
compliance  with  a gratifying  invitation  from  the 
Council  of  the  Society  of  Arts,  I am  sensible 
of  the  responsibility  I incur.  I cannot,  however, 
hesitate  to  claim  your  indulgence,  since  the  position 
of  lecturer  is  new  to  me.  An  experienced  and  able 
lecturer  knows  at  once  how  to  engage  the  sympathy 
of  his  audience.  He  leads  them  over  difficult 
ground,  making  the  difficulties  interesting,  just 
■IS  a good  guide  does,  who  shows  you  the  way  up  a 
mountain,  through  forest  and  rocky  lands,  across 
crevasses,  and  over  snow  fields.  The  tracing  of  a 
history  of  lace-making  is  not,  however,  likely  to 


be  beset  with  many  difficulties.  It  covers  a con- 
siderable space  of  time — over  three  hundred  years 
— and  involves  the  consideration,  as  all  history 
does,  of  a number  of  circumstances.  A tolerably 
straight  course  must,  if  possible,  be  adhered  to,  so 
that  we  may  not  stray  off  into  tempting  by-paths. 
Many  works  have  been  written  and  published 
upon  lace-making,  and  I can  hardly  hope  to  bring 
to  light  many  facts  or  reflections  which  have  not 
been  previously  placed  before  the  public.  If  I am 
successful  in  adding  anything  which  may  assist  a 
true  view  of  the  development  of  lace-making  I 
shall  be  fortunate. 

II.  Everyone  present,  I presume,  knows  what  lace 

is,  in  the  ordinary  and  modern  sense  of  the  word. 
The  shop-windows  of  linendrapers  are  filled  with 

it.  It  is  universally  worn.  About  twice  a week 
we  may  read  in  our  newspapers  that  the  lace  trade 
is  full  of  activity  at  Nottingham,  in  Belgium,  in 
France,  ^and  elsewhere.  If  we  go  abroad,  we  see 
lace  much  like  that  we  have  left  at  home.  Some- 
times the  lace  trade  is  reported  to  be  less  vigorous 
than  it  was,  sometimes  it  is  more.  A fair  demand 
is  maintained  for  Coraline  and  Vermicelli  laces, 
whilst  Bobbin,  Bretonne,  and  Mechlin  sell  pretty 
well  at  “ late  ” prices.  The  market,  however,  is 
dull  on  the  whole,  and  there  is  no  business  in 
Valenciennes.  This  sort  of  intelligence  usually 
comes  to  us  at  breakfast  time,  but  it  is  not  of  the 
exciting  character  of  some  news  which  spoils  our 
meal.  After  breakfast,  if  we  happen  to  have 
absorbed  the  intelligence  about  the  lace  market, 
we  may  go  out  expecting  to  find  symptoms  of  it 
in  the  shops.  Not  at  all,  however.  A constant 
supply  of  cheap  laces  is  to  be  purchased. 

III.  Now,  I think  that  it  would  take  some  of  us 

by  surprise  were  an  announcement  to  be  made  that 
Parliament  had  passed  a Bill  ordering  that  no  lace 
wider  than  two  inches  was  henceforth  to  be  worn. 
What  a disturbance  this  would  create  amongst 
lace  workers  and  lace  wearers ! It  would  be 
almost  more  exciting  than  many  recent  points 
of  domestic  news.  J udging  from  past  events  in 

similar  circumstances,  the  ingenuity  of  people 
would  be  sharpened  into  all  sorts  of  evasions  of  the 
law,  both  numerous  and  humorous. 

IV.  In  the  14th,  loth,  and  16th  centuries,  laws 
regulating  costume  were  in  force,  and  a result  of 
them  has  been  a number  of  entertaining  anecdotes 
about  evasions  of  them — smuggling,  and  so  forth. 
An  incident  in  the  history  of  these  laws  was  the 
imperturbability  with  which  fashion  displayed 
itself  to  be  stronger  than  the  laws.  In  spite  of 
regulations  and  edicts,  which  one  might  suppose 
would  have  prevented  people  from  teaching  one 
another  their  fashions,  and  from  interchanging 
their  national  productions  and  manufactures,  this 
teaching  and  interchanging  went  on  generally  in 
an  overt  way,  but  still  persistently  forming  and 
virtually  ruling  what  is  called  fashion.  At  the 
outset  of  lace-making,  difficulties  like  those  just 
mentioned  were  imposed  upon  its  development. 
Nevertheless,  fashion  has  stimulated  lace-making, 
and  has  raised  lace  work  to  an  eminence  in  public 
favour,  the  hold  upon  which  modern  machinery  is 
certainly  striving  to  perpetuate,  by  widely  dis- 
seminating lace  of  a special  class. 

V.  The  plan  which  I have  adopted  for  my  lectures 
is,  roughly,  as  follows  : — First,  I propose  to  make  a 
few  observations  upon  the  ability  to  twist,  plait, 
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find  loop  threads  together,  upon  the  invention  of 
patterns,  upon  the  result  which  ensued  when  the 
twisting  and  plaiting  were  rendered  subject  to  the 
j.attem,  and  upon  incidents  connected  with  the 
devidopnifut  of  this  subjection  of  handicraft  to 
d.-siu:;.  S.-oondly,  I propose  to  describe  the 
f-  itur<‘s  of  specimens  in  the  two  chief  divisions  of 
h:r*<l-made  lace;  and  thirdly,  to  touch  upon  the 
].!--  -nt  condition  of  lace-making  by  hand,  and  the 
]r’  ■ t-  -ry  of  lace-making  by  machinery. 

VI.  'When  one  wishes  to  make  the  acquaintance 
. -•f  a person,  one  generally  desires  to  see  her  or  him 
face  to  face,  and  to  interchange  ideas  by  conversa- 
tion, and  so  forth.  Probably  what  others  have 
^ t’  1 hits  given  us  this  wish.  This  was  my  case  as 
!'•  ijards  lace.  I heard  a good  deal  about  lace  when 
I had  the  honour  of  serving  on  a committee  which 
wii«  formed  to  promote  an  Exhibition  of  Ancient 
T.a'io  for  the  International  Exhibition  at  South 
Iv'-H'iijigton,  in  1874.  But  when  I came  to  be 
) )resented  to  some  of  the  most  splendid  produc- 
ti.ms  of  the  art,  I found  that  hearsay  did  not 
give  me  much  assistance  in  making  myself  really 
a-quaiuted  with  these  works.  It  was  necessary  to 
<I<»  more  than  express  satisfaction  at  a beautiful 
]»ii  -'"e  of  work,  or  to  allow  oneself  to  be  carried 
away  with  enthusiasm  over  the  interesting  fact 
tl:'it  some  Venetian  Dogeress  had  actually  made 
a ■-ertain  length  of  Vandykes.  Throughout  the 

I .1  lection  shown  at  the  Exhibition  there  was  an 
immense  variety  of  pattern  and  of  workmanship. 
1'  seemed  to  me  that  I should  be  more  likely 
to  understand  this  if  I applied  myself  to  a careful 
examination  of  a few  of  the  important  specimens. 
A^cordiiigly,  a pocket  magnifying-glass  became  a 
n.  >p«  H.sity,  and  through  its  help  I began  to  arrive 
at  some  sort  of  classification  of  laces  by  stitches. 
A-:  soon  as  I had  satisfied  myself  as  to  the 
marked  difference  between  needle-made  and 
jiill'.w-mado  lace,  I began  to  study  the  catalogue 

the  descriptions  printed  in  it.  I confess 
!-■  having  been  surprised,  and  inclined  to  doubt 

II  y e yesight,  at  the  frequency  with  which 
my  njiiniou  clashed  with  the  descriptions.  It 
;i  i 111:  d ;is  thougli  tradition  was  more  often  than 
not  exactly  the;  reverse  of  personal  experience. 
Soim-  of  the  b(‘st  traditions  were  only  credible, 

ihjeet  to  important  “ if’s ; ” others,  however, 
:<  -Hied  to  gain  in  historic  value  as  they  harmonised 
tliem -elves  with  results  of  actual  observations.  A 
of  gratitude  to  the  spirit  which  moved  me 
to  closely  examine  specimens,  and  not  to  rely  too 
mar'll  u])0u  traditions  and  so-called  authentic 
rcci.ids,  rerpiirr'd  mo  to  give  you  this  little  account 
of  Ttiv  ox|if'iii'nc(!  in  studying  lace. 

VII.  I<’rom  examining  lace-work,  with  all  the 
1 iinute  twistings,  ])laitings,  and  loopings  of  fine 
t’  • ■ id,  .and  with  all  the  variety  of  patterns  so  ren- 
'!  Tfil,  one  is  naturally  led  to  think  of  the  work- 
woman or  man,  under  whose  skilful  fingers  such 
< \‘r  lordin.ary  works  have  grown.  What  were  the 
materials  and  implements  used  ? and  to  what  pur- 
] f>:cs  has  the  work  been  iiut? 

\ 1 1 1 . A first  olemeiit  in  lace-making  is  the  human 
.ability  to  twist,  ] >1  ait,  and  loox)  thread  together.  In 
’ • sfri.'ting  my  remarks  to  this  human  ability,  I 
M.i'dc  one  should  not  assign  an  absolute  originality 
t > man  in  his  craft  of  making  elaborate  patterns 
in  (i.  lirrit,.  iicif.. rials.  The  amazing  domiciles  and 
iioines  without  hands,  as  the  Ecv. 


J.  G.  Wood  calls  them  in  his  admirable  book  on  the 
subject — made  by  many  kinds  of  creatures,  like 
moles,  foxes,  squirrels,  birds,  crabs,  snails, 
beetles,  ants,  spiders,  and  bees,  at  once  suggest 
varied  forms  of  patterns,  some  of  which  are 
produced  by  plaitings  and  twistings.  The  mar- 
vellous, mathematical  regularity  of  the  hexa- 
gons in  the  bees’  honeycomb,  the  radiations 
within  polygonal  shapes  of  the  spider’s  web, 
the  beautiful  patterns  of  snow  crystals,  are  all 
evidences  of  occult  powers  to  design  what  we  may 
call  ornament ; and  the  mere  mention  of  them 
opens  up  an  inexhaustible  field  of  study,  which 
would  carry  us  far  from  lace-making.  Even 
human  skill  in  stitching — so  notable  a feature  in 
some  sorts  of  lace-making — has  a prototype  in  the 
sewing  done  by  tailor  birds.  I cannot  resist  the 
temptation  of  quoting  a passage  from  Dr.  Wood’s 
book,  which  tells  us  how  the  tailor  bird  makes  its 
hanging  nest ; — 

‘ ‘ The  bird  chooses  a convenient  leaf,  generally  one 
which  hangs  at  the  end  of  a slender  twig  ; it  pierces  a 
row  of  holes  along  the  edge,  using  its  beak  in  the  same 
manner  that  a shoemaker  uses  liis  awl,  the  two  instru- 
ments being  very  similar  to  each  other  in  shape,  though 
not  in  material.  These  holes  are  not  at  all  regular, 
and  in  some  cases  there  are  so  many  of  them  that  the 
bird  seems  to  have  found  some  special  gratification  in 
making  them  just  as  a boy  who  has  a new  knife  makes 
havoc  on  every  piece  of  wood  he  can  obtain.  When 
the  holes  are  completed,  the  bird  next  procures  its 
thread,  which  is  a long  fibre  from  some  plant,  generally 
much  longer  than  is  needed  for  the  task  which  it 
performs.  Having  found  its  thread,  the  feathered 
tailor  begins  to  pass  it  through  the  holes,  drawing  the 
sides  of  the  leaf  towards  each  other,  so  as  to  form  a 
kind  of  hollow  cone,  the  point  downwards.  Sometimes 
a single  leaf  is  used  for  this  purpose,  but  whenever  the 
bird  cannot  find  one  that  is  sufficiently  large,  it  sews 
two  together,  or  even  fetches  another  leaf  and  fastens  it 
with  the  fibre.” 

IX.  You  will,  I hope,  pardon  me  for  this  digres- 
sion from  the  point  we  were  considering,  namely, 
man’s  ability  in  twisting  and  plaiting  threads. 
I think  we  may  take  it  that  this  ability  is  hardly  a 
sort  of  spontaneous  invention.  It  appears  to  be 
the  development  of  certain  natural  functions  of 
the  fingers.  Therefore,  where  there  are  hands  and 
fingers,  and  a governing  intelligence,  the  ability 
to  plait,  twist,  and  loop  threads  can  display  itself. 
One  might  not  expect  to  find  that  the  ability  is 
restricted  to  one  nation,  or  to  one  period  of  the 
world’s  history.  Still,  certain  conditions,  no  doubt, 
especially  favour  the  exhibition  of  this  twisting 
and  plaiting  ability,  and  perhaps  chief  amongst 
such  conditions  is  the  existence  in  marked 
quantities  of  articles  like  flax  or  silk,  and  fibres 
of  all  kinds. 

X.  The  Egyptian  sculptures  of  Beni  Hassan, 
as  described  by  Sir  Gardner  Wilkinson,  furnish 
us  with  a record,  perhaps  2,500  years  before 
Christ,  of  all  sorts  of  employment,  of  customs 
social  and  domestic,  in  Egypt.  Upon  these 
Beni  Hassan  sculptures  we  have  pictorial  de- 
scriptions of  how  flax  was  beaten,  the  striking 
of  flax  after  it  is  made  into  yarn,  twisting  the 
yarn  into  rope,  weaving  the  yarn  into  a cloth 
by  a loom,  and  hundreds  of  similar  interest- 
ing details  in  the  practice  of  arts  by  dexterous 
handicraftsman.  At  the  British  Museum  is  an 
Egyptian  chair  with  a seat  of  plaited  cords. 
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Fine  threads  of  t^vine  are  stretched  in  parallel 
lines  at  about  half  an  inch  from  each  other,  from 
back  to  front  of  the  frame  of  the  seat.  Similar 
threads  are  also  stretched  from  side  to  side.  Thus 
a simple  square  meshed  foundation  is  made. 
Upon  it  are  intertwisted — diagonally  across  the 
meshes — rows  of  some  eight  or  twelve  strings  or 
cords,  and  so  the  seat,  not  unlike  our  modem  cane 
seats,  is  constructed.  This  sort  of  plaiting  and 
intertwisting,  however,  cannot  be  said  to  have 
decorative  pretence,  and  is  not  so  germane  to  orna- 
mental work  we  call  lace,  as  are  fringed  borders  of 
the  robes  sculptured  upon  Assyrian  monoliths, 
of  the  time  of  Assur-nazir-Pal,  about  800  B.C. 
(See  Fig.  1.)  The  lines  forming  a trellis  pattern  in 


Fig.  1. 


the  upper  part  of  these  borders  appear  to  consist 
of  round,  plaited  cords,  very  similar  in  their 
plaiting  to  that  which  we  see  upon  fringed  borders 
of  Persian  carpets  now  in  the  market,  or  to 
jdaited  leather  w'hip  thongs.  On  the  mantle  of 
the  king,  the  trellis  pattern  is  rather  more 
elaborate  than  those  on  the  dresses  of  the  attend- 
ants. The  design  is,  however,  quite  primitive. 

XI.  In  our  English  Bible  lace  is  frequently 
mentioned,  but  its  meaning  must  be  qualified  by 
the  reserv’e  due  to  the  use  of  such  a word  in 
James  I.’s  time.  It  is  pretty  evident  that  the 
translators  used  it  to  indicate  a small  cord,  since 
lace  for  decoration  would  be  more  commonly 
known  at  that  time  as  “purls,”  “points,”  or 
“ cut  works.” 

XII.  Of  lace  amongst  the  Greeks  we  seem  to  have 
no  evidence.  Upon  the  w’ell-known  red  and  black 
vases  are  all  kinds  of  figures,  clad  in  costumes  which 
are  bordered  with  ornamental  patterns,  but  these 
w'ere  painted  upon,  woven  into,  or  embroidered  upon 
the  fabric.  They  were  not  lace.  Many  centuries 
elapsed  before  a marked  and  elaborately  orna- 
mental character  infused  itself  into  twisted,  plaited, 
or  looped  thread  work.  During  such  a period  the 
fashion  of  ornamenting  borders  of  costume  and 
hangings  existed  and  imderwent  a few  phases ; 
as,  for  instance,  in  the  Elgin  marbles,  where 
crimped  edges  appear  along  the  loose  flowing 
Grecian  dresses. 

XIII.  It  is  recorded  that  our  “general  parents” 
in  the  Garden  of  Eden,  wore  aprons  of  leaves, 


overlapping  one  another,  an  arrangement  subse- 
quently modified  for  their  scale  armour  by 
Greeks  and  Eomans.  (See  Fig.  2.)  The  scales  of 

Fig.  2. 


the  armour  were  of  leaf  and  billet  forms,  as  were 
the  edges  of  the  under  skirt  and  sleeves.  (See 

Fig.  3. 


Overlapping  scales  of  armour. 

Fig.  3.)  If  you  want  to  see  an  attractive  example 
of  this  method  of  varying  the  line  of  the  edge,  the 
costume  of  Mr.  Irving,  as  Synorix,  in  Mr.  Tenny- 
son’s drama  of  “The  Cup,”  presents  you  with  one. 
Along  the  borders  of  Mediaeval  costume,  this 
custom  of  indenting  the  border  was  perpetuated. 
(See  Fig.  4.)  The  French  word,  “ dentelle,”  is 

Fig.  4. 


Cu',  scalloped  edge. 


evidently  derived  from  the  tooth-shape  of  such 
scallops. 

XIV.  To  continue,  however,  our  rapid  glimpse 
of  fashion  in  patterns  for  bordering  costumes 
and  in  decorative  accessories  to  dress,  which 
seems  to  have  led  up  to  lace.  Mosaics,  dating 
from  the  6th  century  after  Christ,  preserved  in 
churches  at  Eavenna,  give  us  representations  of 
early  Christian  saints,  Cecilia,  Crispina,  Lucia,  and 
others,  attached  to  whose  white  head-dresses  are 
fringes.  Besides  these,  there  are  resplendent 
mosaics  of  the  Empress  Theodora  and  her  ladies 
in  waiting,  all  arrayed  in  sumptuous  apparel,  some 
of  which  is  ornamented  with  dentations,  and 
others  with  wavy  and  undulating  borders.  In 
1078,  Benedetto  Antelami,  recording  the  fashion 
of  his  time,  wrought  a patterned  edging  to  the 
robe  of  the  Virgin,  who  appears  in  a composi- 
tion he  carved  in  stone  for  an  altar  or  panel 
at  Parma.  A border,  consisting  of  a series 
of  holes,  no  doubt  cut  and  work^^d  upoir 
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tin;  vestments  of  figures  sculptured  by  Nicolo 
Pisa,  brings  us  to  the  year  1260,  and  seems  to  lead 
us  a little  nearer  to  ornamental  open  work  wbicb 
might  be  considered  to  be  lace.  Somewhat  later, 
we  have  a repetition  of  this  sort  of  border  treat- 
ment in  figures  sculptured  by  Tino  da  Camiano. 
At  Florence,  in  San  Michele,  Orcagna  has  deco- 
rated the  costumes  of  figures  carved  in  his  splendid 
shrii  e.  Fifty  years  later,  Ghiberti  indulged  his 
decorative  fancy  in  a similar  way,  as  is  shown  in 
the  ])anels  of  figure  subjects  which  adorn  his  doors 
of  the  Florence  Baptistery.  In  1447,  various  art 
workmen  engaged  in  sculpturing  the  temple  erected 
at  Bimini,  to  the  glorification  of  the  Malatesta 
family,  decorated  the  borders  of  the  robes  of  the 
figures.  But  in  mentioning  these  Italian  instances 
of  the  fashion  in  borders  of  dresses,  it  must  not 
lie  supposed  that  similar  fashions  had  not  also 
penetrated  to  other  European  countries. 

XV.  In  Edward  IV. ’s  time,  in  England, 

“ Cut  werke  was  greate  in  Court  and  towns, 

Both  in  men’s  hoddes  and  also  in  their  gowns.” 

but  this  “cut  werke  ” is  not  cut  work  em- 
broidery as  we  know  it.  It  was  the  cutting  out 
into  shapes,  the  dentation  or  scalloping  of  the 
borders  of  stuff  “ hoddes”  and  gowns,  as  we  find 
it  with  the  Bomans.  (See  Fig.  4.)  This  kind  of 
ornamentation  undoubtedly  influenced  the  shapes 
in  which  most  of  the  first  laces  were  to  be 
inseried,  and  we  trace  such  shapes  in  “points” 
of  the  1 6th  century,  an  example  of  which  I will 
show  you  (Fig.  5).  Chaucer,  too,  in  his  Parson’s  tale. 


Fm.  5. 


• i.tT  trinniu '1  with  lacc-work  in  “points,”  or  Vandykes.  Late 
Kith  century. 


gives  us  an  insight  into  fashions  of  dress,  when  he 
dej.reeafes  “the  superfluitoe  of  clothing,  which 
maketh  if  so  dei  (;  to  the  harme  of  peple,  not  only 
the  eov-t  of  embrouding,  the  disguising,  endenting 
or  barring,  onnding,  ])alming,  winding  or  bending, 
ami  sembl.ible  wjist  of  cloth  in  vanitee,”  but  also 
of  much  else;  flint  need  not,  perhaps,  be  quoted. 
Ih.fh  Flemish  atid  Italian  painters,  the  Van  Eycks, 
the  Bellinis,  and  Carjiaccios,  supply  us  with  rich 
1 epresent.af  ions  of  gold  thread  and  jewelled  fring- 
ings  worn  by  tho  wealthy.  Besides  these  we  find 
that  fh(‘  small  linen  collars  and  cuffs  of  the  period 
Wi  re  orii.'imentr'd  with  some  simple  and  delicate 
embroidery  in  black  and  red  silks.  Borders  of 
small  ]>hiited  loops  or  “purls”  were  frequently 
fast  - ned  along  the  edges  of  these  linen  collars  and 


cuffs,  but  as  late  as  the  end  of  the  15th  century 
there  is  no  marked  display  of  ornamental  open 
work  done  in  white  threads. 

XVI.  We  may  now  glance  at  the  use  of  white 
thread  materials  like  linen,  &c.,  about  this  time. 
Northern  countries  of  Central  Europe  were  fore- 
most in  the  cultivation  and  employment  of  flax. 
Flanders  was  especially  notable  in  this  respect. 
Holland  gave  its  name  to  the  flax  cloth  woven  in 
the  Middle  Ages,  and  much  used  in  Europe.  The 
town  of  Cambray  gave  its  name  to  cambric  ; and 
from  “d’Ypres”  we  are  supposed  to  derive  diaper, 
just  as  damask  comes  from  Damascus,  sarcenet 
from  the  Saracens,  and  baudekin  from  Bagdad. 
In  the  14th  and  16th  centuries  the  Venetian 
Eepublic  was  in  the  glory  of  the  commercial 
relations  with  all  European  countries;  she  was 
virtually  one  of  the  most  prosperous  and  artistic 
of  European  centres.  Her  “ argosies  ” and 
“Flanders  galleys”  were  well-known  above  all 
other  trading  vessels  on  the  coast  line  of  Western 
and  Northern  Europe.  The  name  “ Flanders 
galleys”  marks  in  a way  the  considerable  commerce 
Venice  had  with  Flanders.  These  galleys  used  to 
lie  along  the  quays  of  the  delightful  old  town  of 
Bruges,  and  there  discharge  their  cargoes.  How- 
ever much  during  four  hundred  years  the  mercan- 
tile prestige  of  Bruges  may  have  declined,  there 
are  now  signs  that  the  use  of  the  old  town  as  a 
Belgian  Liverpool  is  being  considered.  But  during 
all  this  Northern  trafficking  four  hundred  years  ago, 
much  trade  with  Oriental  countries  was  carried  on. 
The  wealth  and  taste  of  Venice  attracted  riches 
and  luxuries  of  costumes,  silks,  gold  and  silver 
clothes,  velvets,  and  much  else  from  the  East.  An 
extravagant  indulgence  of  wealthy  Venetians  in 
their  use  of  these  costly  materials  stirred  the 
Council  of  the  Eepublic  to  pass  sumptuary  laws 
from  time  to  time,  prohibiting  or  limiting  the  use 
of  such  things.  Venice,  however,  must  not  be 
understood  to  have  been  singular  in  this  respect, 
for  similar  laws  were  in  force  in  other  countries. 
These  laws,  principally  aimed  at  vanity,  were,  in 
the  circumstances  of  the  times,  not  without 
influence  in  educing  artistic  ingenuity.  And  I 
think  that  in  regard  especially  to  lace-making  at 
Venice,  they  have  an  important  bearing.  A writer 
of  the  17th  century,  describing  Venice,  speaks  of 
a pre-eminence  that  Venetian  ladies,  among 
Italian  women,  enjoyed  for  the  whiteness  and  fine- 
ness of  their  linen,  as  well  as  for  their  skill  in  sew- 
ing and  embroidering.  An  old  Venetian  proverb 
runs,  “ La  camicia  preme  assai  piu  del  giubbone,” 
or  “ The  shirt  before  the  coat.”  Now,  since  the  rich 
coloured  decorations  used  by  Venetians  in  their 
costumes  were,  to  a considerable  extent,  placed 
under  the  ban  of  sumptuary  edicts,  the  idea  of 
elaborating  ornamentation  for  their  far-famed 
white  linen  seems  to  have  arisen.  The  seeming 
modesty  and  economy  of  such  white  thread-work, 
to  be  adopted  as  a successor  to  the  gorgeous  gold 
fringes  and  fine  coloured  embroideries  was,  I think, 
an  ingenious  but  perfectly  logical  recommendation 
which  helped  to  give  life  to  this  new  fancy  of 
fashion.  Besides  giving  the  regular  embroiderers 
in  Venice  a new  diversion  for  their  talents,  this 
white  thread-work  commended  itself  to  the  peasant 
spinners  of  thread  wherever  they  might  be, 
whether  in  Italian  hills  or  lower  lying  lands 
of  Flanders,  Spinning  from  off  the  distaff  has 
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always  been  a favourite  occupation  witb  women  in 
many  countries  of  Europe.  The  making  of  simple 
twisted  and  plaited  white  thread  edgmgs  to  collars 
and  cuffs  could  be  readily  taken  up  by  the  thread 
spinners.  A new  occupation  was  thus  provided, 
which  could  be  followed  by  peasants  in  their  homes 
and  out  of  doors,  or  by  sailors  in  their  leisure  time 
on  boardship.  In  convents,  too,  where  a gentle 
art  like  embroidering  has  always  found  favour,  the 
taste  for  white  thread  and  linen  ornamentation 
infused  itself.  Embroidering  linen  became  so 
fashionable  that  designers  compiled  and  published 
books  of  patterns,  which,  as  a rule,  were  dedicated 
in  high-flown,  courteous  language  of  the  time  to 
“ le  beUe  donne,”  who  were  addressed  by  the 
various  compilers  in  their  dissertations  on  the 
subject  as  their  gentle,  delicate,  and  magnanimous, 
and  most  beautiful  readers. 

XVII.  Two  or  three  antiquaries  have  paid  close 
attention  to  the  history  of  these  pattern-books. 
Some  claim  the  honour  of  first  publication  for 
France,  others  for  Italy,  and  others  for  Germany. 
The  fashion  of  pattern-books  came  to  England  as 
well.  On  looking  over  many  of  these  rare  books 
(of  which,  by  the  way.  Signor  Oncagnia,  of  Venice, 
has  recently  published  some  admirable  reproduc- 
tions in  fdc-simile),  I find  that  with  none  of  them 
are  practical  directions  supplied  of  how  the  different 
sorts  of  works,  for  which  there  are  patterns,  are 
to  be  executed.  It  is  agreed,  I think,  that  of 
the  pattern-books  that  by  Alessandro  Pagannino, 
dated  Venice,  1527,  is  one  of  the  earliest.  It  is 
entitled  a “ First  Book  of  Embroidery,”  as  well  as 
for  instructing  “ oneself  in  diverse  methods,  uses, 
and  ways  of  embroidery  never  before  attempted  or 
published,  the  which  methods  the  willing  reader  may 
teach  himself.”  Putting  aside  the  author’s  ascrip- 
tion to  himself  of  the  credit  of  having  published  the 
“ first  ” book  on  the  subject,  it  is  not  unlikely  that 
the  embroidering  of  shirts,  socks,  cuffs,  and  gloves 
was  in  vogue  before  the  book  appeared.  Be  this 
as  it  may,  neither  patterns  nor  titles  indicate  lace 
work.  In  a book  by  TagHente,  published  in  1531, 
we  find  an  enumeration  of  stitches,  such  as  “ punto 
a filo  ” (perhaps  a darning  stitch),  “punto  sopra 
punto”  (cross-stitch,  perhaps),  “punto  ciprioto” 
(Cyprus stitch),  “punto  croceato ” (perhaps  a stitch 
done  with  a hooked  needle,  like  crochet),  “punto  in 
aere  ” (which  might  be  “ punto  in  aria,”  or  needle- 
point lace)  “ punto  fa  su  la  rete  ” (which  would  be 
work  done  upon  a species  of  canvas),  “ punto  dis- 
filato  ” (or  drawn  thread-work),  and  others.  The 
title  “punto  in  aere,”  or  point  in  the  air,  should 
interest  us  particularly.  But  the  pattern  entitled 
“punto  in  aere”  is  not  specially  distinguished  as 
a lace  pattern  ; with  the  exception  of  this  doubtful 
“ punto  in  aere,”  all  the  embroider^’  indicated  is 
intended,  as  you  have  seen,  to  be  done  upon  a 
foundation  of  stuff.  The  materials  named  to 
be  used  are  silks  of  various  colours,  gold  and 
silver  threads,  and  other  sorts  of  threads ; 
whilst  amongst  the  implements  depicted  are  com- 
passes, pens,  pencils,  scissors,  a pad  for  poimcing 
pricked  designs,  hanks  of  threads,  but  there  are  no 
bobbins,  pins,  cushions.  The  designs  are  to  be 
worked  for  costumes  and  hangings,  and  besides 
those  I have  shown,  consist  of  scrolls,  arabesques, 
birds,  animals,  flowers,  foliage,  herbs,  and  grasses ; 
in  fact,  so  far  as  lace  would  be  concerned,  involve 
the  execution  of  work  as  none  but  practised  lace 


makers  would  be  able  to  overcome.  Twenty  years 
later  we  have  special  geometric  patterns  workable 
by  lace  makers,  who  were  at  the  threshold,  so  to 
speak,  of  the  practice  of  their  art.  (See  Fig.  6.) 


Fia.  G. 


Part  of  a border  of  ueedle-point  lace,  geometric  deaign.  About  1550 . 


At  this  time,  about  1550,  the  “ punto  gropposi  ” 
(knotted  work)  is  named.  The  designs,  too,  of 
the  same  time,  for  “punto  in  aria,”  are  clearly 
geometric  lace  designs. 

XVIII.  Monsieur  Aubry,  member  of  the  jury 
appointed  to  make  awards  of  prizes  to  lace  manu- 
facturers, who  exhibited  specimens  at  the  Great 
Exhibition  in  1851,  is  one  of  the  first  of  modem 
writers  on  the  art  of  lace-making.  For  the  ground- 
work of  her  “ History  of  Lace,”  I find  that  the  late 
1 Mrs.  Bury  Palliser,  as  all  students  of  this  subject 
j must  be,  is  indebted  to  him.  M.  Aubry  says  that  Italy 
! and  Belgium  dispute  the  honour  of  the  invention 
j of  lace-making.  Without  attempting  to  settle  the 
I dispute,  he  says  that  we  can  easily  imagine  that 
the  fabrication  of  lace  in  each  of  these  countries 
was  quite  different,  and  thus  having  drawn  upon 
our  imagination,  Mons.  Aubry  is  assured  enough 
to  say  that  if  Venice  is  the  cradle  of  needle- 
point laces,  at  Brussels  it  is  certain  that  the 
first  pillow  and  bobbin-made  laces  were  pro- 
duced. After  examining  the  evidence,  which  he 
brings  forward  to  support  his  statement,  as 
i well  as  considering  remarks  made  by  Mons. 
Seguin  in  his  “History  of  Lace,”  I have  formed 
the  opinion  that  so  distinctive  a method  of  using 
; threads  as  that  involved  in  ornamental  lace- 
' making  has  not  a contemporary  double  origin ; and 
j in  a later  lecture  I hope  to  show  you  a series  of 
specimens  which  appear  to  indicate  how  elabora- 
tion of  plaiting,  twisting,  and  looping  white 
threads  developed  according  to  the  demands  made 
upon  workmen’s  ingenuity  by  the  designers  of 
patterns.  The  workmen’s  ingenuity  developed 
two  distinct  classes  of  work,  the  one  needle-point 
lace,  the  other  pillow-made  lace.  The  former  is, 
undoubtedly,  an  offspring  of  embroidery,  just  as 
the  latter  is  of  fringes  or  twisted  cords.  Both, 
however,  in  respect  of  artistic  pretence,  are  trace- 
able to  the  pattern-books.  We  have  noticed  the 
appearance  of  “ punto  in  aria”  or  needle-point  lace, 
and  that  of  “ punto  gropposi  ” or  knotted  work. 
A modification  of  the  “punto  gropposi”  is  the 
“ merletti  a ijiombini.”  (See  Fig.  7,  p.  774).  In 
this  specimen  you  would  see  that  plaiting  is  used. 
There  are  no  knottings,  and  few  simple  twistings. 
The  first  patterns  for  both  plaiting  and  needle- 
point work  then  appear  to  have  been  made  in 
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Venice  in  the  16th  century,  say  about  1560,  and 
thus  j\I.  Aubjy’s  supposed  double  origin  of  lace 
vanishes,  tiuit  is,  if  my  statement  be  correct. 


Fig.  7. 


ri  utcfl  anrl  tAvislecHhreacl-n'orkknownas  “ Merletti  a Piombini.” 
About  1560. 

XIX.  No  sooner,  however,  are  novelties  produced, 
tliaii  imitations  quickly  follow.  The  twisted  and 
plaited  thread- work  was  by  some  more  easily  done 
than  needle-point  work  by  others ; and  the  Flemish, 
tlie  chief  spinners  and  weavers  of  thread,  very 
naturally  I think,  were  the  first  imitators  of  Venetian 
p.atterns  of  this  sort  of  work,  which  was  plaited  on 
cU'hions.  We  have  already  seen  that  commercial 
relations  long  existed  between  Venice  and  Flanders. 
It  had  been  chiefly  carried  on  by  ships,  and 
this,  of  course,  in  respect  of  heavier  merchandise, 
Imt  in  the  loth  and  16th  centuries  an  overland 
route  via  Augsburg,  Cologne,  and  Bruges,  was 
also  used,  probably  for  lighter  wares.  Copies 
nf  pattern-books,  and  dentated  and  scalloped 
trimmings,  were  no  doubt  included  amongst  these 
lighter  wares.  It  is  not,  therefore,  surprising  to 
lind  pattern-books,  evident  imitations  of  Venetian 
books,  springing  into  publication  along  the  route 
overland.  At  Augsburg  and  Cologne,  and  as  far 
north  as  Antwerp,  we  know  such  books  were 
i-'ued.  At  this  last-named  city,  possibly  about 
bVlO,  one  of  the  first  of  the  foreign  imitations  of 
^’enetian  books  of  patterns  was  produced.  It  is 
oallerl  “ A New  Treatise  ; as  concerning  the  excel- 
li  iiey  of  Needlework,  S^ianish  Stitch,  Weaving  in 
the  I'rame,  very  necessary  to  all  who  desire  perfect 
Knowledge  of  Seamstry,  Quilting,  and  Broidering 
work,  containing  b‘38  plates.” 

XX.  The  mention  of  “Spanish  stitch”  makes 
one  almost  expect  to  find  Spanish  books  onneedle- 
w<.rk.  But,  curiously  enough,  no  such  books 
<-orrcsj)onding  to  the  Italian,  German,  Flemish, 
Kreneh,and  English  pattern-books  have  been  found 
or  known  b)  liav(!been  published  in  Spain.  Spanish 
ditch  is  now  supposed  to  have  been  a black  silk 
<-mbrf»idery  uj)on  Jiiuin,  and  its  use  is  assigned  to 
the  eiirlj'  1 7th  e,(<ntury.  This  is  not  a lace,  however. 

< )t  t hesup])osedmanufacturcof  artistic  lace  in  Spain, 
it  nniy  b(*  convenient  for  me  now  to  speak.  It  will, 
no  doubt,  be  ;i  matter  of  surprise  to  many,  who 
•ire  so  ac(;ustoiiM‘d  to  hear  of  and  sec  what  they  are 
fold  in  “ Spanish  point,”  if  Isay  that  Spain  cannot 
be  identitiid  with  the  making  of  ornamental 
and  tim>  white  thread  lace,  as  are  Italy,  Flanders, 
and  I’rauce.  S(‘Uor  Itiauo,  an  authority  in  these 
m.'itters,  wntc's  that,  “ Tlie  most  important  ordi- 
nances relating  to  Spanish  industries  are  those 
published  at  Toledo  and  Seville  in  the  15th  and 
Kjth  centuries,  and  at  Granada  in  the  16th  and 
l.th  centuries,  and  in  none  of  them  do  we  find 


lace  even  alluded  to.”  A Friar,  Marcos  Antonio 
de  Campos,  1592,  preaches,  “I  will  not  be  silent, 
and  fail  to  mention  the  time  lost  these  last  years  in 
the  manufacture  of  ‘ cadenetas,’  a work  of  thready 
combined  with  silver ; this  extravagance  and  excess, 
reached  such  a point,  that  hundreds  and  thousands 
of  ducats  were  spent  in  this  work,  which,  besides 
destroying  the  eyesight,  wasting  away  the  lives, 
and  rendering  consumptive  the  women  who  worked 
it,  and  preventing  them  from  spending  their  time 
with  more  advantage  to  their  souls,  a few  ounces 
of  thread  and  years  of  time  were  Avasted  with  so 
unsatisfactory  a result.”  Seiior  Eiaho  seems  to 
argue  from  this  that  the  Friar  adopted  “cadenetas  ” 
as  a term  meaning  lace-work.  But,  further  on,  he 
says  “cadenetas”  is  chain  stitch.  Bearing  in  mind 
that  the  fashion  of  the  16th  century  directed  its-  | 
self  towards  “points,”  and  “ dentelles,”  and 
bands  of  insertion  of  lace- work,  it  might  seem  per-  i 
haps  more  likely  that  the  Friar  would  have  con-  | 
sumed  such  adornments  with  the  fire  of  his  wrath 
— naming  them  by  their  proper  names — like 
“puntas,”  “ randa,”  and  “entredos.”  The  Friar 
may,  no  doubt,  have  been  inveighing  against  a 
sinful  extravagance  in  the  use  of  some  sort  of 
embroidery  ; I do  not  think,  however,  that  we  can 
safely  rely  upon  what  would  be  a misapplied  term, 
as  proof  that  Spain  made  lace ; that  she  embroidered 
is  well-known.  Whilst  the  female  portion  of  his 
family  embroidered,  Cervantes,  it  is  said,  wrote 
much  of  his  “Don  Quixote.” 

XXI.  Ornaments  made  of  plaited  and  twisted 
gold  and  silver  threads,  much  in  the  way  that 
some  lace  was  made,  were  produced  in  Spain 
during  the  17th  cen-fcury.  Mention  of  those  is 
to  be  found  in  the  ordinances  of  that  time. 
Towards  the  end  of  the  century,  Narciso  Felin, 
author  of  a work  published  in  Barcelona,  quoted 
by  M.  Aubry,  writes,  that  “ edgings  of  all  sorts 
of  gold,  silver,  silk,  thread,  and  aloe  fibres  are 
made  at  Barcelona  with  greater  perfection  than 
in  Flanders.”  In  the  16th  century  Flanders  was 
part  of  the  Spanish  dominions.  She  is  then 
always  spoken  of  as  Spanish  Flanders.  To  her, 
Spain  was  indebted  for  a quantity  of  manufac- 
tured and  artistic  goods,  linen  and  lace  included. 

I conclude,  therefore,  "that  the  Barcelona  lace- 
making was  more  or  less  an  imitation  of  that 
which  had  pre-existed  in  Spanish  Flanders. 
Apart  from  this,  the  gold  and  silver  lace  of  Cyprus, 
Venice,  Lucca,  and  Genoa,  preceded  that  from^ 
Flanders.  It  appears  to  me  that  Spain  was  lateri 
in  the  field  of  artistic  lace-making  than  Italy, 
Flanders,  and  France.  As  a great  commercial  and 
wealthy  power,  Spain,  I think,  in  the  16th  and  17th 
centuries,  imported  the  greater  portion  of  the' 
fantastic  and  fashionable  luxuries  she  required.' 
Even  the  celebrity  of  the  gold  “ Point  d'Espagne  ’ ] 
is  due,  I fancy,  more  to  the  use  of  gold  lace 
by  Spanish  grandees,  than  to  the  production  ic 
Spain  of  a gold  lace,  better  in  design,  in  workman- 
ship, and  quality,  than  that  from  Italy  and  France 
The  manufactories  at  Paris  and  Lyons  were  in  fuh 
force,  supplying  the  fashionable  world  wit! 
gold  lace  in  the  17th  century.  The  nami 
“Point  d’Espagne”  was,  I think,  a commercia 
name  given  to  gold  lace  by  French  makers.  It  ii 
interesting  to  note  that  Beckmann  in  his  “ History 
of  Inventions,”  says  that  it  was  a fashion  to  giv^ 
the  naTO.e  of  Spanish  to  all  kinds  of  novelties 
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such  as  Spanish  flies,  Spanish  wax,  Spanish  green, 
Spanish  grass,  Spanish  seed,  and  others.  This 
in  a measure  establishes  the  value  set  upon  the 
qualification  or  title  “ Spanish,”  and,  at  least, 
indicates  that  the  custom  of  Spaniards  was  much 
courted  by  other  nations.  In  concluding  these 
observations  as  to  claims  that  Spain  may  have  for 
being  considered  an  early  maker  of  artistic  lace,  I 
may  quote  the  following  passage  from  Seuor 
Eiano,  which  greatly  affects  the  value  of  what 
would  other^vise  be  a fact  of  importance  contained 
in  Mrs.  Palliser’s  “ History  of  Lace  ” : — 

“ Notwithstanding  the  opinion  of  so  competent  an 
authority  as  Mrs.  Palliser,  I doubt  the  statement,  find- 
ing no  e^’idence  to  support  it,  that  thread  lace  of  a very 
fine  or  artistic  kind  was  ever  made  in  Spain  or  exported 
as  an  article  of  commerce  during  early  times.  The  lace 
alb,  which  Mrs.  Palliser  mentions  to  prove  this,  as  exist- 
ing at  Granada,  a gift  of  Ferdinand  and  Isabella  in  the 
loth  century,  is  of  Flemish  lace  of  the  17th  centiuy.” 

XXII.  Of  France  and  her  connection  with  early 
lace-making,  there  is  not  much  at  present  to  be  said. 
It  is  evident  that  a great  deal  of  foreign  lace, 
chiefly  from  Flanders  and  Venice,  were  imported 
into  France,  and  that  all  sorts  of  prohibitions  were 
issued  to  prevent  the  expenditure  of  the  French 
upon  foreign  goods,  and  so,  if  possible,  to  encourage 
the  manufacturers  to  make  articles  for  home  con- 
sumption ; but  the  importations  went  on,  and 
France  Avas  at  this  time  unable  to  make  laces  to 
compete  with  those  from  Italy  and  Flanders.  The 
compilers  of  commercial  dictionaries  and  encyclo- 
paedias, Diderot,  Savary,  Roland  dela  Platiere,  and 
others,  writing  in  the  18th  century,  give  the  names 
of  insignificant  little  primitive  twistings  and  plait- 
ings  like  “gueuse”  “mignonette,”  and  “cam- 
pane.”  These  bear  about  as  much  relation  to  fine 
artistic  laces  as  a flint  instrument  does  to  a Cellini’s 
sword-handle.  Taste  in  manufacturing  lace  in 
I France  was  not  evoked  mi  til  Frederic  Vinciolo  came 
to  Paris  about  the  end  of  the  16th  century,  and 
I supplied  the  Court  of  Henry  IV.  Avith  varieties 
of  Avhite  thread  work,  including  the  geometric 
X)oints  of  Venice.  Bug  even  Vinciolo’s  nfluence  was 
limited,  and  only  laid  the  seeds  of  a condition 
, of  taste  in  France,  AA"hicli  enabled  Colbert  forty 
I years  later  to  induce  Venetian  lace  designers  and 
Avorkmen  to  come  over  to  France  and  to  help  in 
i|  the  establishment  of  a number  of  places  Avhere 
I lace  should  be  regularly  made.  Many  of  the 
towns  nearest  to  Flanders  were  judiciously  chosen 
for  these  new  lace  establishments.  But  the  chief 
of  the  French  toAvns  subsequently  most  famous 
of  all  for  its  lace  Avas  Alen^on  in  Normandy.  Of 
the  influence  of  Alenqon  Ave  shall  hear  more  in  the 
course  of  our  investigations  of  needle-point  lace 
making. 

XXIII.  Of  incidents  concerning  Avorkpeople  en- 
gaged in  the  manufacture  of  lace,  Ave  have  little 
precise  information.  History’'  is  almost  silent  in 
respect  of  guilds,  or  bodies  of  lacemakers  (if 
there  were  such)  in  the  16th  century.  Venetian 
archives  might  be  expected  to  reveal  some  light 
upon  this ; but  at  present  the  search  has  not  been 
' very  fruitful.  Documents  exist  to  shoAv  that  a 
noble  lady,  Bianca  Caftello,  Avas  able  to  monopolise 
the  making  of  certain  laces  for  her  OAvn  use,  in 
1578;  and  that  in  1582  Juan  Isepo  Avorked  a 
splendid  collar,  very  likely  of  Ileticella  work,  for 
Maria  Morosoni  di  Francesco.  A note  is  given  in 


a pamphlet  by  Signor  G.  M.  de  Gheltof,  of  the 
foundation  of  a school  of  120  lacemakers  at  Venice, 
by  Morosina  Morosini,  in  the  17th  century. 

XXIV.  Valuable  State  records,  from  Avhich 
some  information  might  probably  have  been 
obtained  about  the  Flemish  lace  trade,  were 
burnt  in  a fire  at  Brussels  in  the  year  1731. 
Private  papers  of  nunneries  in  Italy  and  Flanders 
would  probably  be  an  interesting  source  to 
examine.  Evidence,  such  as  it  is,  points  to  lace- 
making having  been  at  first  an  occupation  of 
individual  peasants,  rather  than  of  organised 
bodies  of  persons.  Nuns  in  convents  no  doubt 
produced  a good  deal  of  lace,  as  well  as  children 
in  schools ; and  by  Italian  trimming  makers 
and  French  guilds  of  “ passementiers,”  probably 
much  lace  of  a primitive  kind  was  made.  Lace  of 
later  periods,  that  is,  from  the  middle  of  the 
17th  century  onAvards,  can  generally  be  identified 
Avith  centres  of  manufacture,  like  Valenciennes, 
Mechlin,  Brussels,  Alen^on,  Honiton,  &c.  But  of 
the  earlier  laces,  excepting  those  done  according 
to  Venetian  patterns,  Ave  have  not  much  to  rely 
upon  for  guidance. 

XXV.  The  16th  century  Italian  patterns  are 
sometimes  named  “ punto  Famenghi,”  “punto 
Genovese,”  and  “punto  Francesco;”  but  there 
is  little  variety  in  the  style  of  the  jiatterns,  so 
that  the  names,  even  if  they  meant  more  than 
the  celebrated  “Point  d’Espagne,”  do  not  give 
us  new  clues  as  to  other  centres  of  manufacture 
if  they  existed.  These  names  Avere  apparently 
pattern  - makers’  names  for  styles,  intended  to 
catch  the  fancy  of  the  different  people  to  whom 
they  Avere  dedicated,  and  may  have  been  made 
in  various  toAvns  in  Italy,  such  as  Rome,  Venice, 
Genoa,  Milan,  Piacenza,  and  elsewhere.  I am 
afraid,  therefore,  that  much  of  the  classification 
of  early  lace  has  to  be  someAvhat  vague. 

XXVI.  An  elaborate  design,  for  instance,  is 
hardly  likely  to  have  been  Avorked  out  by  liumbly 
trained  peasant  hands ; it  is  more  likely  to  have 
emanated  from  some  place  Avhere  Avorkrneii  and 
Avomen  Avere  employed  for  the  i)urpose  of  lace- 
making, and  where  they  had  access  to  good 
patterns,  plenty  of  materials,  and  so  forth.  8uch 
conditions  existed  probably  also  in  Italian  and 
Flemish  convents.  On  the  other  hand,  simple 
patterns  Avould,  from  the  ease  with  Avhich  they 
could  be  executed,  recommend  themselves  to 
makers  of  the  less  imjDortant  laces,  Avhose  opera- 
tions Avould  have  a tendency  to  become  restricted 
to  the  repetition  or  modification  of  such  simple 
designs,  the  sale  of  which  Avould  no  doubt  take 
place  amongst  the  villagers,  or  else  be  x>romoted 
by  some  Aviolycus,  and  such  hawkers  of  Avares, 
at  fairs  and  markets. 

XXVII.  The  excellence  of  much  of  the  early  lace 
is  perhaps  due  in  a great  degree  to  the  good  taste 
of  the  wealthy,  who  bought  and  wore  the  work. 
Demand  ruled  supply,  whereas  now-a-days,  supply 
seems  to  rule  demand  so  far  as  beauty  of  design 
and  quality  of  Avorkmanship  goes.  There  are  few 
Meca)nases  now.  The  recommendation  of  the 
salesman  is  a chief  moulder  of  public  taste.  The 
salesmen  in  turn  regulate  the  style  and  quality 
of  the  goods  to  be  made,  according  to  their 
opinion  of  public  taste  and  fashion.  Such  rela- 
tions do  not  seem  to  have  existed  when  the  great 
Alen^on  factories  Avere  established.  For  the 
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wealthy  lace  wearers,  then,  at  that  time,  the 
number  of  lace  workers  was  insignificant  as  com- 
j)ared  with  the  number  now.  One  might  say  that 
lace  wearers  could  be  counted  by  the  thousand, 
whilst  those  not  wearing  laces  were  the  millions. 
This  is  now  almost  reversed.  The  millions  now 
wear  it,  or  something  like  it.  Louis  XIV.  and 
Colbert  determined  that  French  taste  in  lace 
should  be  good,  and  virtually  took  into  their  own 
hands  the  supply  of  lace  to  the  country.  From 
Alenron  were  sent  out  admirable  patterns  and 
exquisite  workmanship,  which  were  readily 
acct'pted  by  lace  fanciers.  Brussels  unquestion- 
ably adopted  styles  of  Alenron  designs  for  her 
])illow  laces,  wliicli  in  time  superseded  French 
needle  - ])oint  laces.  Our  English  pillow  - lace 
workers  adopted  some  of  the  Brussels  patterns  and 
oiuc  of  the  Mechlin;  but  English  taste  was  easily 
gratified  by  less  skilfully  arranged  patterns, 
and  found  sufficient  pleasure  in  the  peasant  laces 
of  Buckinghamshire  and  Devonshire.  It  is  these 
patterns  that  a good  deal  of  the  machine-made 
lac<!  imitates,  though  within  the  last  three  or  four 
years  there  has  been  a marked  phase  of  other 
more  ambitious  imitation  in  the  machine -lace 
trade.  Something  akin  to  the  rich  patterns  of 
ancient  hand-made  lace  is  now  made  by  the 
machine,  and  to  the  majority  this  substitution  of 
jiiachine-made  for  hand-made  goods  is  satisfactory. 
As  a rule  the  difference  between  machine  and  hand- 
made lace  is  not  detected  by  the  many.  If  there 
is  a difference,  to  some  it  is  that  machine-made 
lace,  from  some  points  of  view,  is  the  more  wonder- 
ful and  more  to  be  prized  of  the  two  sorts  of  work. 
Setting  aside  any  prejudices  one  may  have,  and 
l eviewing  the  variety  of  forms  wrought  years  ago, 
wo  may  consider  some  of  the  circumstances  of  the 
production  of  laces.  Sometimes  laces  were  made 
in  dim  and  dark  cellars,  so  that  the  soft  fragile 
! lircad.s  shouldretain their  elasticity,  and  not  become 
lirittle.  A ray  of  light  alone  was  allowed  to  fall 
iij)on  the  workwoman’s  cushion.  What  an  expense 
'-f  eyesight  and  health  must  then  have  taken  place, 
f ’omj)are  truly  costly  works  produced  in  such  cir- 
- iimstances,  with  the  low-priced  repetitions  done 
111  taut  wiry  cotton  threads  which  grow  with 
pri'cise  monotony  of  i)attern  in  the  bustle  and 
(dat  ter  of  machinery,  at  the  expense  of  iron  and 
''team,  and  one  is  perhaps  inclined  to  be  glad  at 
I he  release  of  human  labour  from  penalties  like 
ih.'se  which  formerly  accomiianied  lace-making. 
I do  not  think  anyone  can  well  say  what  may 
Micered  to  the  mechanically  devised  and  produced 
I i.iterials  now  called  lace  ^ They  seem  to  satisfy 
present  demand  and  to  reflect  the  taste  and  ability 
"f  t he  age.  I s it  vain  to  ho^ie  for  a revival  of  hand- 
made woi  ks  y Is  the  time  to  arrive  when  machinery 
hall  have  exhausted  itself  in  its  endeavours  to 
nfuse  into  its  productions  the  quality  of  hand- 
''.orlc— or  has  a p(>riod  commenced  when  people 
•li.ill  be  contented  with  mechanical  instead  of 
manual  art  ^ and  so  from  this  jjossibly  pass  on  to  a 
' 'iidition  of  indifference  to  fine  artistic  works  of 
ledifraft,  wliicli  not  many  years  since  were 
" jxirti'd  to  have  been  pronounced  by  a philosopher 
ml  h'adiT  of  o]tinion  to  be  but  the  rubbish  of 
Imman  labour. 

X X \ 1 1 1 , In  niy  next  lecture  I hopie  to  deal  with 
tlm  various  needle-point  laces,  and  besides  the 
< xam])le,s  shown  on  the  screen  there  will  be  a 


few  fine  specimens  of  lace,  and  some  photographs,  i 
I must  not  conclude  my  remarks  this  evening 
without  acknowledging  the  advantage  I think 
both  you  and  I have  received  from  Sir  Philip 
Cunlife-Owen,  director  of  the  South  Kensington 
Museum,  who  kindly  caused  many  of  the  trans-  , 
parencies  of  lace  to  be  made,  as  well  as  from  Sir 
William  Drake  and  Mr.  Edmund  Dresden,  who 
lent  specimens,  some  of  which  have  been  exhibited, 
and  others  photographed,  by  Sergeant  Jackson, 
E.E.,  the  able  assistant  of  my  friend.  Captain 
Abney,  E.E.,  F.E.S. 


MISCELLANEOUS. 


NATIONAL  TEAINING  SCHOOL  FOE  MUSIC. 

The  fourth  general  report,  dated  Easter,  1881,  has 
just  been  issued,  and  the  following  is  an  abstract  of  its 
contents  : — 

The  Committee  of  Management  have  the  honour  to 
submit,  for  the  informati  on  of  the  founders  of  scholar- 
ships and  subscribers  generally,  the  following  report  on 
the  condition  and  proceedings  of  the  school  during  the 
past  year. 

Scholars  and  Private  Students. — The  body  of  scholars 
has  undergone  some  slight  changes  during  the  year ; 
e.g.  seven  scholars  have  resigned  their  scholarships,  viz., 
four  to  devote  themselves  entirely  to  their  profession, 
one  in  order  to  prosecute  his  studies  in  Italy,  one  from 
failing  health,  and  one  has  forfeited  her  scholarship  by 
irregularity  of  attendance,  and  by  failure  to  comply  with 
the  rules  of  the  school.  Three  of  these  vacated  scholar- 
ships have  been  conferred  on  new  scholars,  one  of  them 
has  been  cancelled  by  the  founders  for  want  of  means  to 
continue  it,  and  three  are  still  vacant. 

The  number  of  scholarships  is  now,  therefore,  92,  of 
which  23  are  held  by  males,  66  by  females,  and  three, 
as  has  been  already  said,  are  vacant. 

Arrangements  having  been  made  for  the  admission  of 
private  students  for  periods  of  not  less  than  one  year, 
on  payment  of  £40  a year  in  advance,  there  have  been 
admitted  of  that  class  during  the  year  now  ended  ten 
females  and  four  males.  Such  students  are  entitled  to 
the  same  privileges,  are  taught  by  the  same  Professors 
in  the  same  classes,  and  are  subject  to  the  same 
discipline  as  the  scholars.  Previous  to  admissiou  their 
musical  abilities  are  tested  by  examination. 

Attendance.,  Conduct.,  and  Studies. — The  attendance  of 
the  scholars,  save  in  cases  of  sickness,  continues  to  be 
regular  and  punctual ; and  their  general  behaviour  is 
very  satisfactory.  The  instruments  and  subjects  of 
study  are,  of  course,  substantially  the  same  as  they 
were  at  the  time  of  the  issue  of  the  last  report.  At 
present  57  students  are  cultivating  the  piano  as  their  ’ 
principal  subject  of  study ; 32,  singing ; 14,  the  violin  ; 
five,  the  organ ; and  one,  the  flute.  The  pianists  take  ^ 
singing,  violin,  organ,  clarionet,  or  violoncello,  for  their 
second  studies;  while  the  vocalists,  violinists,  and; 
organists,  are  compelled  to  study  the  piano.  All  the 
students  continue  to  attend  the  harmony  and  choral 
classes,  the  vocalists  attend  the  Italian  classes,  and  all 
those  who  are  competent  for  it  have  instruction  in 
counterpoint  and  composition.  An  orchestral  class  has  I 
been  established  and  placed  under  the  direction  of  Mr. ! 
F.  H.  Cowen.  It  embraces  all  those  students  who  play  ' 
upon  orchestral  instruments,  and  meets  for  practice  two 
hours  per  w^eek.  During  certain  terms  there  are 
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periodical  concerts  in  which  all  the  scholars  in  turn  take 
part. 

Terms  of  Study ^ and  Examinations.  — The  period 
embraced  by  the  present  report  includes  three  school 
terms,  viz.,  the  Midsummer  and  Christmas  terms  of 
1880,  and  the  Easter  term  of  1881.  At  the  end  of  the 
Midsummer  term  the  foiu’th  annual  examination  of  the 
stiidents  took  place  in  the  "West  Theatre  of  the  Royal 
Albert  Hall.  The  professional  examiners  included  Sir 
Michael  Costa,  Sir  Julius  Benedict,  Sir  G-eorge 
Elvey,  and  Mj.  Charles  Halle.  Mr.  Hullah  and 
Professor  EUa  being  too  ill  to  attend,  the  Com- 
mittee of  Management,  at  the  suggestion  of  Dr. 
Sullivan,  the  principal  of  the  school,  invited  Messrs. 
Otto  Goldschmidt  and  Henry  Leslie  to  join  the  Board 
of  Examiners,  and  these  gentlemen  courteously  accepted 
the  invitation.  Owing  to  some  unfortunate  want  of 
imderstanding  between  the  authorities  of  the  school  and 
the  examiners,  the  examination,  though  going  on  for 
two  days,  was  not  formally  conducted ; and  in  a report 
which  the  examiners  made  to  H.R.H.  the  Prince  of 
Wales,  it  was  admitted  that  the  examination  which  had 
been  held  was  not  an  examination  in  the  strict  sense  of 
the  word,  and  neither  fair  nor  advantageous  to  master 
or  pupil.  Under  these  circumstances  it  was  arranged 
that  another  examination  of  a more  strict,  formal,  and 
searching  character  should  be  held  at  the  earliest  con- 
venience of  the  examiners. 

The  ordinary  terminal  examination  for  the  Christmas 
term  was  held  in  the  school  on  Saturday,  Monday,  and 
Tuesday,  the  18th,  20th,  and  21st  days  of  December. 
It  was  conducted  by  Drs.  Sullivan  and  Stainer,  who  had 
the  assistance  of  the  Board  of  Professors  and  of  several 
other  professors.  It  extended  to  the  principal  subjects 
of  study,  to  modulation,  sight  reading,  figured  bass 
reading,  playing  from  vocal  score,  playing  from  full 
score,  and  transposing  song  accompaniments.  On  this 
examination  Dr.  Stainer  reports: — “ The  examination 
on  this  occasion  was  directed  to  a class  of  subjects  in 
which  the  scholars  had  not  been  hitherto  tested,  namely, 
transposition  at  sight,  playing  from  figured  bass,  from 
full  score,  &:c.  The  results  showed  that  a consider- 
able amoimt  of  proficiency  had  been  attained  by  the 
majority  of  students,  although  the  novelty  of  the  test 
caused  so  much  nervousness,  especially  among  the 
yoimger  pupils,  that  the  task  of  the  examiners  was 
not  easy.  In  all  examinations  on  these  special  sub- 
jects it  will  be  found  that  players  on  polyphonic 
instruments  such  as  the  piano  and  organ,  attain 
the  highest  standard,  players  on  string  instruments 
a less  degree  of  proficiency,  whilst  vocalists  rarely 
master  them  to  any  marked  extent.  In  the  exami- 
nation of  the  principal  studies  of  the  scholars, 
the  results  were  favourable.  The  signs  of  improvement 
in  execution  and  taste,  anxiously  watched  for  by  the 
examiners,  were  not  deficient,  although  some  few  pupils 
proved  that  they  never  could  rise  above  a medium 
standard  of  proficiency,  owing  to  their  want  of  natural 
talent. 

Towards  the  end  of  the  Easter  tenn  1881,  arrange- 
ments were  made  at  the  request  of  H.R.H.  the  Prince 
of  Wales,  for  holding  the  examination  which  had  been 
ordained  by  the  committee  of  management  at  the 
termination  of  the  examination  held  last  Midsummer. 
The  interest  which  the  Prince  of  Wales  felt  in  the 
school,  as  the  suggested  nucleus  of  the  proposed  Royal 
College  of  MtLsic,  led  his  Royal  Highness  to  appoint 
a body  of  examiners  himself,  and  to  give  them 
instructions  for  the  formal  discharge  of  their  duties. 

A full  report,  dated  April  23,  1881,  signed  by  Henry 
Leslie,  Chairman ; .Julius  Benedict,  Knt.  ; Michael 
Costa,  Knt.  ; W.  G.  Cusins ; George  J.  Elvey,  Knt., 
Mus.  Doc.  ; Otto  Goldschmidt;  and  John  Hullah, 
LL.D.,  was  presented  to  his  Royal  Highness. 

Position  and  Prospects  of  the  School. — The  committee  of 
management  having  been  informed  that  the  executive 
committee,  acting  wdth  his  Royal  Highness  the  Prince 


of  Wales  on  behalf  of  musical  education  in  England, 
would  not  be  in  a position  to  take  over  the  school,  as 
part  of  the  proposed  Royal  CoUege  of  Music,  at  Easter, 
1881,  the  period  when  the  present  scholarships  expire, 
it  was  resolved  at  a meeting,  held  on  the  13th  November, 
1880,  that  it  was  desirable  to  continue  the  school  for 
one  year  pending  the  granting  of  the  charter,  and  that 
application  should  be  made  to  the  founders  of  scholar- 
ships and  other  subscribers  to  renew  their  subscriptions 
for  that  period.  In  pursuance  of  this  resolution,  an 
appeal  was  issued  by  H.R.H.  the  Duke  of  Edinburgh, 
dated  29th  February,  1881. 

The  appeal  resulted  in  the  renewal  of  sixty-three 
scholarships,  the  foundation  of  eight  new  ones,  and  the 
contribution  of  £510  10s.  in  new  subscriptions.  These 
resources,  together  with  the  balance  in  hand,  amply 
suffice  to  keep  the  school  going  for  another  year  ; and 
the  professors  without  exception  having  expressed  their 
willingness  to  continue  their  respective  services,  the 
prospects  of  the  school  for  the  coming  year  are  very 
satisfactory. 

Donations  and  Loans. — Three  framed  engravings  on 
musical  subjects  have  been  generously  presented  to  the 
school  by  H.R.H.  the  Duke  of  Edinburgh.  The 
corporation  of  the  Albert  Hall  continue  most  munifi- 
cently to  permit  the  school  to  use  one  of  their  theatres 
for  choral  and  orchestral  practice  and  for  examinations. 
The  great  firms  of  pianoforte  manufacturers,  Messrs. 
J ohn  Broad  wood  and  Sons,  Messrs.  Chappell,  Messrs. 
Collard,  and  Messrs.  Kirkman,  also  still  most  liberally 
afford  us  the  gratuitous  use  of  their  excellent  piano- 
fortes. 


THE  MICROPHONE  IN  OBSERVATORIES. 

M.  Van  Rysselberghe’s  idea  of  using  the  microphone 
in  observatories  has  been  adopted  in  the  Observatory  at 
Geneva,  and  by  the  aid  of  the  instrument,  in  combina- 
tion with  the  telephone,  the  sound  of  the  beats  of  the 
normal  pendulum  have  been  made  audible  in  every  part 
of  the  building.  M.  W.  Meyer,  assistant-astronomer  at 
the  Geneva  Observatory,  has  given  the  following  details 
in  the  Archives  des  Sciences  Physiques  et  Naturelles.  The 
microphone  is  fixed  to  the  exterior  of  the  framework  in 
which  the  pendulum  swings.  One  of  the  conducting 
wires  connects  one  pole  of  an  ordinary  sized  Meidenger 
cell  with  the  microphone,  whilst  a second  wire  goes 
from  the  other  pole  of  the  battery  through  a telephone 
and  commutator  with  three  binding  screws,  to  the 
microphone.  The  two  wires  coming  from  the  coil  of  the 
telephone  are  very  fine,  and  are  interlaced  so  as  to  form 
one  supple  cable.  By  this  means  the  telephone  can  be 
carried  into  any  part  of  the  Observatory,  wherever  re- 
quired. Thus,  it  can  be  carried  up  to  the  top  of  the  build- 
ing and  the  course  of  the  stars  watched,  whilst  the  ob- 
server listens  to  the  number  of  beats  of  the  pendulum.  By 
means  of  a second  telephone,  with  one  wire  fixed  to  the 
third  binding  screw  of  the  commutator,  the  pendulum 
beats  can  be  heard  equally  well  in  the  lower  rooms  of 
the  Observatory,  as  in  the  upper  portion.  The  Observa- 
tory is  also  connected  with  the  Hotel  Municipal,  so  that 
the  beats  of  the  electric  clock  regulator  in  that  building 
can  be  heard  in  the  Observatory  and  compared  with  the 
beats  of  the  pendulum  in  the  Observatory.  At  a certain 
hoxir  the  person  whose  duty  it  is  to  regulate  the  regu- 
lator in  the  Hotel  Mimicipal  gives  notice  to  the  Obser- 
vatory, by  ringing  a bell,  that  he  is  at  his  post.  He 
then  connects  his  telephone  line,  and  the  astronomer 
tells  him  how  far  the  regulator  is  wrong ; he  puts  it 
right,  and  re-establishes  the  microphonic  communica- 
tion, in  order  that  the  astronomer  may  test  the  regulator 
again  by  the  pendulum.  All  this  is  done  in  about  five 
or  seven  minutes.  The  apparatus  is  stated  to  have 
always  worked  well. 
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GENERAL  NOTES. 


Australian  Fruit  for  England.— A writer,  in  a recent 
number  of  the  Colonies  and  India^  draws  attention  to  the  like- 
lihood of  oxn  obtaining  supplies  of  fruit  from  Australia.  He  re- 
marks that  “ soft  fruits  ’ ’ cannot  satisfactorily  stand  the  length 
of  the  passage  and  the  heat  of  the  tropics;  but  apples,  pears, 
oi-anges,  and  xvahiuts,  and  even  grapes,  may  fairly  be  ex- 
pe<-t^  t(j  do  so.  A recent  consignment  of  apples  failed  to 
realise  a sufficient  price  to  pay  the  freight ; but  the  freight 
\cas  unduly  high,  and  the  fruit  arrived  at  a time  when 
the  market  xvas  glutted  with  Canadian  produce.  Several 
cases  of  gi-apes  have  been  landed  in  excellent  condition ; 
and  there  would  appear  to  be  no  reason,  if  care  is  given  to  the 
gathering  and  proper  packing  of  the  fruit,  why  grapes  of 
the  best  quality  should  not  be  placed  in  Covent-garden 
towards  the  close  of  the  winter,  and  compete  favourably 
with  our  hothouse  produce,  whilst  the  best  Tasmanian  pears 
would  not  fail  to  lower  the  price  of  a guinea  the  half-dozen 
ooimnonly  asked  for  Jersey  fruit  in  spring.  Both  grapes 
and  pears  would  pay  better  than  oranges,  but  the  latter  fruit 
will  unquestionably  stand  the  passage  best.  The  packing 
of  the  fruit  is  the  main  point;  but  it  must  be  carefully 
gathered  when  free  from  dew,  and  packed  when  not  heated 
by  the  sun.  The  air  should  not  be  entirely  excluded  from 
the  fruit,  and  the  use  of  dry  sea-weed  is  recommended  for 
lining  the  cases ; while  if  each  pear,  apple,  or  orange  is 
separately  WTapped  in  tissue  paper  its  condition  will  be 
materially  improved.  These  fruits  should  be  packed  ripe ; 
but  grapes  may  be  left  to  mature  on  the  passage.  Tasmanian 
jams  ai'e  now  to  be  bought  in  London  shops  ; and,  with  the 
fast  steamers  now  I’unning,  many  of  them  provided  with  ice 
chambers,  there  is  no  reason  why  a little  care  and  experience 
should  not  result  in  Australian  fruit  being  placed  in  the 
English  market  in  sufficiently  good  condition  to  ensure  a 
remunerative  return  to  the  exporter. 

Indian  Exhibition. — An  Exhibition  of  the  products 
'if  India  is  to  bo  held  in  December  of  the  present  year,  and 
continued  during  January,  1882. 

Congress  of  Electricians  at  Paris. — The  Chamhre 
Sjaidicate  d’Electricite  has  organised  an  international  meet- 
ing of  electricians  to  take  place  in  Paris  between  the  1st  and 
loth  of  October.  La  liivue  Industrielle  says : — “ The  con- 
gr'  will  treat  of  theoretical  questions;  the  meeting  will 
l••nd  it -elf  by  preference  to  the  purely  industrial  and  com - 
mercial  side  of  the  question.  It  will  study  the  ways  and 
mean;  necessary  to  enable  electricity  to  take  the  place  it 
merits  in  our  advanced  civilisation.”  The  president  of  the 
t'hambro  Syndicate  d’Electricitd  is  M.  H.  Fontaine,  and 
the  president  of  the  organisation  committee  is  M.  Armen- 
•,;iud,  jun.,  to  wlumi  all  papers,  &c.,  intended  to  be  com- 
munical  'd  at  llic  meeting  should  be  sent  before  the  15th 
Si  pt-'  inber,  at  No.  10.  Hue  do  Lancry.  M.  Boistel  has  been 
appointed  treasurer  of  the  meeting,  and  to  him  the  subscrip- 
ti-iii.s,  amounting  to  thirty  francs  for  each  member,  should 

uddri i-d.  'llieso  subscriptions  are  intended  to  defray 
tlu!  cost  of  publi.shing  the  papers  that  may  be  read. 

Panama  Canal. — Tho  engineer  in  charge  of  the  boring 
operalion.s  being  carried  out  for  the  Panama  Canal  reports, 

= ording  to  tho  lim/inecr,  Wi-dt  the  borings  had  proceeded 
t'-  u dcptli  of  about  100  ft.  from  points,  tho  altitude  of  which 
varied  from  200  ft.  to  260  ft.  above  the  level  of  the  sea, 
wifliout  encountering  the  rock  in  situ.  The  material  was 
apparentiy  a more  or  less  dense  brecchia  or  conglomerate  of 
niundcd  fragments  of  rock  embedded  in  argillaceous  matter. 
The  fragments  of  rock  are  in  a state  of  decomposition,  and, 

: -Or  ■ - pi ■ 01  re  to  the  atmosphere,  a slight  touch  will  cause 
them  lo  M ])arate  into  concentric  layers,  leaving  a compact 
'■• ! iral  nodule.  'I'lic  oxistenco  of  these  globular  blocks  on 
e l lidi  s and  distributed  over  the  surface  through  the  defile, 
!■  !id  to  tlie  inference  that  the  geological  structure  of  the  col 
to  i ■ it  through  will  prove  to  be  similar  throughout,  more 
eq>  eiiilly  a the  rocks  mot  with  most  abundantly  on  the 
I thmu  . arc  'onglomerates  and  tufa. 

Bailways  in  1880.— Although  tho  “Railway  Re- 
»uri.  ” for  1880  have  not  yet  been  issued  by  tho  Board  of 
I r -de,  iini‘  of  the  main  features  of  the  movement,  as  ascer- 


tained from  the  “ Statistical  Abstract  for  the  United  King- 1 
dom  from  1866  to  1880,”  has  been  given  in  the  Builder.  In, 
the  following  figures  the  rettuns  for  1 879  can  be  compared^ 
with  those  for  1880  ; — 

Length  of  railways  open  in  the  United  Kingdom  : — i 

1879  17,696  miles.  i 

1880  17,945  „ f 

Total  capital  paid  up  in  shares  and  loans  ; — I 

1879  £717,003,469 

1880  728,621,657 

Number  of  passengers  conveyed  (exclusive  of  season-  ^ 
ticket  holders) ; — | 

1879  562,732,890  ! 

1880  603,884,752  ' 

Number  of  passengers  per  mile  : — ' 

1879  31,800  I 

1880  33,652 

Total  traffic  receipts  : — 

1879  

1880  

Traffic  receipts  per  mile 

1879  

1880  

Working  expenses  : — 

1879  £32,045,273  ■ 

1880  33,502,349 

Net  traffic  receipts  : — 

1879  £29,731,430  I 

1880  30,985,094  | 

Lead  in  Germany. — The  returns  for  the  lead  produc- 
tion in  Germany,  during  1880,  show  that  853,050  cwt.  were  n 
produced,  against  825,567  cwt.  in  1879,  or  27,483  cwt.  more  i, 
than  in  the  former  year. 

Australian  Colonies. — A statistical  return  of  the  ; 
relative  positions  and  aggregate  importance  of  the  Australian  I 
Colonies  attheclose  of  the  year  1 879,  has  been  lately  published  I 
at  Sydney,  from  which  it  appears  that  the  total  area  in  square  * 
miles  is  2,580,282J,  and  the  estimated  mean  population, 
2,659,779;  the  revenue  was  £1 5,927,488,  made  up  as  follows : 
—New  South  Wales,£4,475,059  ; Victoria,  £4,621,520  ; 
South  Australia,  £1,662,498;  Queensland,  £1,461,824; 
Tasmania,  £375,367;  Western  Australia,  £196,315;  New 
Zealand,  £3,134,905;  total  number  of  miles  of  railway  open, 
4,338|;  of  telegraph  lines,  26, 841 1;  of  telegraph  wires, 
43,81 6|.  The  number  of  horses,  1,0  64, 640;  of  cattle,  7,878,556; 
of  sheep,  65,914,236  ; ©f  pigs,  822,039.  In  these  four  items 
New  South  Wales  is  greatly  in  excess  of  the  other  colonies  ; 
thus  of  sheep  the  number  in  New  South  Wales  is  29,043,392, 
while  in  the  other  colonies  the  numbers  stand  as  follows  : — 
Victoria,  8,651,775;  South  Australia,  6,140,396;  Queens- 
land, 6,065,034;  Tasmania,  1,834,441  ; Western  Australia, 
1,109,860;  New  Zealand,  13,069,338.  In  respect  to  cattle, 
Queensland  nearly  equals  New  South  Wales,  the  figures 
being — New  South  Wales,  2,914,210;  Victoria,  1,129,358; 
South  Australia,  266,217;  Queensland,  2,800,633;  Tas- 
mania, 129,091  ; Western  Australia,  60,617;  New  Zealand, 
578,430. 

Gold  Production. — It  is  reported  that  the  total  product 
of  gold  in  the  whole  world  last  year  was  118,000,000  dels., 
nearly  half  of  which  was  mined  on  the  continent  of  America. 
The  product  of  silver  is  said  to  be  94,000,000  dels.,  of  which 
76,000,000  dols.  was  produced  in  that  country.  The  grand 
total  of  precious  metals  was,  therefore,  212,000,000  dols.,  an 
increase,  as  compared  with  the  three  preceding  years. 

International  Exhibitions. — An  Industrial  Exhibi- 
tion will  be  opened  at  Oglethorpe-park,  Atlanta,  Georgia,  on 
the  5th  October,  which  will  remain  open  until  the  31st 
December.  It  was  originally  named  the  International  Cotton 
Exposition,  but  it  was  subsequently  decided  to  admit  other 
textiles,  and  now  aU  industries  are  to  be  included.  The 
South  American  and  International  Exhibition  to  be  held  at 
Buenos  Ayres,  will  be  opened  on  February  1 5,  1 882.  Some 
English  merchants,  at  Shanghai,  propose  to  organise  an 
International  Exhibition  to  be  held  in  that  city  in  1 882. 
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CANTOR  LECTURES. 

THE  ART  OF  LACE-MAKING. 

By  Alan  S.  Cole.* 

LectureII.— DeliyeredMoxday,  AprilII,  1881. 

Needlewoi'k  upon  a material.  Needlework  upon  separate 
threads,  l^enetian  needle-point  lace.  Needle-point 
and  tape  lace.  French  needle-point  lace-making 
centres.  English  and  Flemish  needle-point  lace. 

I.  In  my  previous  lecture  I tried  to  show  when  the 
art  of  lace-making  arose,  and  by  whom  it  was  first 
practised.  This  evening  I propose  to  deal  with  one 
of  the  principal  methods  of  lace-making,  and  the 
designs  worked  in  this  method.  Lace,  as  an  orna- 
mental and  open  arrangement  of  threads,  has  been 
and  is  still  produced  in  various  sorts  of  threads.  We 
have  laces  of  gold  and  silver  threads,  of  white,  black, 
and  coloured  silks,  and  of  white  threads,  which 
latter  may  be  of  linen  or  cotton.  The  white  linen 
thread  lace  is  that  in  the  production  of  which  the 
most  notable  artistic  designs  have  been  used. 
Accordingly,  with  this  particular  class  of  lace,  I pro- 
pose mainly  to  deal.  Broadly  speaking,  hand-made 
white  thread  lace  is  a textile  fabric  perfectly  distinct 
in  character  from  a woven  textile  fabric.  As  a 
rule,  a woven  material  is  close,  and  patterns  are 
wrought  in  it  by  varying  the  interweavings  of  the 
threads,  and  by  using  variously-coloured  threads. 

II.  Now,  hand-made  lace  is  produced  by  looping, 
or  plaiting,  or  twisting  threads  together.  The  loop- 
ing is  done  with  a sewing  needle,  and  the  thread, 
by  means  of  the  needle,  is  constantly  at  work,  being 
twisted  and  looped  around  and  between  certain 
fixed  threads,  which  form  the  backbone  of  the 
pattern  to  be  wrought.  Plaiting  and  twisting  is 
done  by  using  several  free  and  loose  threads  one 
after  another,  so  that  single  threads  are  by  turn 
brought  into  operation.  This  latter  method  comes 
under  the  heading  pillow  and  bobbin-made  lace, 
and  with  this  we  shall  deal  in  the  next  lecture. 
For  the  present,  we  are  to  consider  the  looped  and 
twisted  thread  w^ork  done  with  a needle,  and  hence 
called  needle- jioint  lace.  Needle-point  and  pillow- 
laces  are  the  two  chief  divisions  of  the  hand-made 
laces.  Without  some  acquaintanceship  with  the 
methods  of  their  productions,  it  would  be  difficult 
to  detect  certain  of  their  salient  characteristics. 
To  the  sight,  the  difference  between  these  two 

• The  right  of  reproducing  the  illustrations  is  reserved. 


classes  of  lace  (pillow  and  needle-point)  is  often 
quite  marked.  For  instance,  one  may  compare  a 
piece  of  Valenciennes  pillow-lace  with  a piece  of 
Venetian  needle-point  lace.  The  Valenciennes 
pillow  lace  is  quite  flat  and  thin  in  appearance, 
whilst  the  Venetian  needle-point  lace  is  marked  by 
portions  in  relief  and  a sort  of  modelled  appear- 
ance. (Figs.  1 and  2.)  A similar  difference  would 


Fig.  1. 


Valenciennes  pillow  lace. 


not  be  apparent  if  we  compared  the  same  piece 
of  Valenciennes  with  a very  delicate  Venetian 
needle-point  lace,  called  “point  deVenise  a r^seau.” 


Fig.  2. 


Venetian  needle-point  lace. 


The  variety  of  pattern  which  we  should  find  in 
three  such  specimens  could  not  even  be  taken  as  a 
guide  to  class  of  work,  as  respects  needle-point  and 
pillow-lace,  since,  in  the  halcyon  days  of  lace- 
making, the  same  pattern  might  be  worked  by  the 
needle  and  on  the  pillow. 

III.  Attention  to  the  characteristics  of  workman- 
ship in  laces  has  often  been  too  slightly  paid  by  those 
who  have  otherwise  shown  themselves  to  be  con 
noisseurs  in  the  matter.  The  late  Mrs.  Bury 
Palliser,  whose  name  is  closely  associated  with 
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the  history  of  lace,  not  unfrequently  had  failed  to 
acquaint  herself  with  such  characteristics.  She 
described  some  needle-point  lace  as  pillow-made 
lace  and  vice  versa.  It  would  be  ungrateful  on  my 
part  if  I allowed  you  to  infer  from  these  remarks 
that  I was  not  sensible  of  my  indebtedness  to 
Mrs.  Palliser’s  “History  of  Lace.”  Her  patient 
research  was  almost  exclusively  devoted  to  the 
exhumation  and  laborious  accumulation  of  records 
about  lace.  In  this  respect  chiefly  her  history  of  lace 
is  a valuable  volume  of  reference.  I must  repeat, 
however,  that  records  and  writings  hardly  seem  to 
be  a first  source  from  which  materials  for  forming 
an  acquaintanceship  with  lace-making  are  to  be 
dra’vvui.  The  abundance  of  existing  specimens  of 
all  sorts  of  lace  invites  our  attention,  and 
fiiables  us  to  trace  developments  and  phases  of  the 
art  in  its  productions.  When  methods  of  work- 
manship and  styles  of  design  have  impressed 
themselves  upon  us,  then  we  may  have  recourse 
to  records  and  writings,  and  fit  together  in  as 
complete  a way  as  we  can,  the  evidences  we  have 
thus  obtained.  I will  not  say  more  on  this 
matter,  but  proceed  now  to  ask  you  to  consider  with 
me  features  of  workmanship  in  needle-point  laces. 

IV.  Without  referring  to  any  particular  class  of 
needle-point  lace,  it  will  be  seen  that  a beginning 
must  be  made  somewhere.  The  pattern  governs 
this  beginning.  Say  then  we  want  to  make  a 
little  square  in  lace.  We  first  draw  the  form  on  a 
piece  of  paper  or  parchment.  Parchment  being 
less  destructive  is  the  best.  Then  lay  upon  the  lines 
a thread  which  is  fastened  here  and  there  to  the 
])archnient  by  stitches.  Having  completed  this 
t bread  skeleton  pattern,  we  begin  to  build  a compact 
covering  of  white  threads  upon  it,  which  we  do 
in  ordinary  button-hole  stitch,  the  result  of 
which  is  that  the  skeleton  outline  becomes  a well- 
lu arked  figure.  This  is  the  very  simplest  form  of 
needle  - point  lace.  If  we  want  to  go  a little 
f urther,  and  place,  say,  a pattern  in  the  centre  of 
the  square,  we  should  draw  one  pattern,  and  then 
outline  it  with  thread,  taking  care  to  attach  the 
linos  of  this  addition  to  the  main  lines  of  the 
square,  and  then  we  proceed  with  one  over-cast- 
ing of  button-hole  stitches.  There  remains  now 
llu!  question  how  the  pattern  is  to  be  taken  off  the 
j)<irchment.  This  is  easily  done,  by  neatly  cutting 
i lie  stitches  at  the  back  of  the  parchment,  which 
stitches  you  wdll  remember  were  those  which  held 
the  first  skeleton  outline  down.  The  lace  is  thus 
released  from  the  parchment,  and  the  pattern  is 
rc'ady  for  use  for  another  piece  of  lace.  However, 
all  that  we  have  done  is  to  produce  a sort  of 
geometric  form  of  even  lines,  and  this  is  virtually 
all  that  was  done  at  the  commencement  of 
7M>r>dle-iioint  lace-making.  Much  depends,  as  you 
readily  perceive,  upon  nice  thread  and  careful 
naticait  working;  the  least  scamping  or  putting  a 
loop  out  of  its  order,  takes  away  from  the  com- 
])aetness  of  the  work ; and  irregularity  and  loosely 
made  lace  condemns  itself. 

V.  before  leaving  the  early  and  geometric 
stage  of  lace,  as  wo  have  seen  it,  which,  by 
the  way,  was  called  “ punto  in  aria  ” (see 
h’ig.  a term  you  will  recollect  from  my  first 
heture,  I think  we  may  find  it  useful  to  glance 
at  a few  of  the  classes  of  white  thread  embroidery 
which  existed  before,  and  contemporary  with  “punto 
in  ju-ia.’  Wc  have  seen  that  the  beginning  of  lace 


is  separate  threads.  This  is  quite  reverse  of  em- 
broidery, which  requires  a stuff  as  a foundation. 

Fig.  3. 


“Punto  in  aria.” — Geometric  design,  with  an  edging  of  plaited 
and  twisted  threads. 

VI.  When  the  fashion  of  ornamenting  white  linen 
garments  was  getting  up  to  its  zenith,  people 
devised  methods  of  decoration  other  than  that  of 
merely  loading  the  surface  of  a stuff  with  em- 
broidery. A lightness  was  obtained  by  cutting  out 
bits  of  the  stuff,  or  by  punching  series  of  little  holes, 
like  the  tailor  bird.  One  of  the  more  elaborated 
forms  of  this  cutting-out  work  was  16th  century 
Venetian  “ reticella,”  which  is  also  called  some- 
times “ tagliato,”  or  cut  work.  The  designs  for 
this  sort  of  work,  difficult  to  distinguish  from  much 
“punto  in  aria”  done  from  similar  patterns,  are  also 
geometric.  The  principal  lines  are  rectilineal,  and 
this  arises  from  the  fact  that  the  cuttings- out  from 
the  stuff  generally  followed  the  woof  or  warp  of 
the  linen.  These  rectilineal  lines  consist  of  either 
very  narrow  strips  of  linen,  or  three  or  four  of  the 
uncut  threads,  worked  over  with  button  - hole 
stitches,  just  as  our  skeleton  outline  in  “punto  in 
aria”  was  secured.  Between  these  lines  maybe 
circular  and  radiating  forms,  which  were  worked 
like  “punto  in  aria;”  and  it  is  curious  to  notice 
that,  although  the  embroiderers  of  linen  soon 
devised  methods  of  inserting  into  places  cut  into 
linen  such  open  ornamented  work  as  done  in  Fig.  4, 


Fig. 


yet  they  seem  to  have  been  some  little  time  before 
they  were  able  to  work  this  sort  of  ornament,  so  as 
to  form  a band  or  trimming,  independently  of  linen 
as  a foundation. 

VII.  Another  cut  or  “ tagliato  ” work  done 
with  linen  was  of  a very  obviously  cut  cha- 
racter, as  you  see  from  the  specimen  here  shown. 
This  vandyked  scroll  is  cut  out  of  a strip  of  linen, 
and  is  picked  out  with  fine  gold  wire,  fastened 
along  its  edges.  (Fig.  5.)  The  name  “ tagliato  a 
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foliami,”  or  cut  work  with  leaves,  was  given  to  a 
very  rich  kind  of  lace,  and  this  has  led  to  some 
confusion;  as  the  term  “ cut  ” indicates  a process 


Fig.  5. 


Vandyke  of  cut  linen  work. 


having  nothing  to  do  with  the  making  of  lace  like 
that  of  Fig.  2,  which  was,  nevertheless,  called  “tag- 
liato  a foliami.”  Much  as  it  may  look  like  cut  linen, 
with  little  reliefs  and  ornaments  embroidered  upon 
it,  it  is  a fine  specimen  of  very  elaborate  lace-work, 
produced  entirely  by  needle  and  thread  upon  a 
parchment  pattern,  so  that  cutting  has  nothing  to 
do  with  the  shaping  or  ornamentation  of  the 
pattern. 

VIII.  Continuing  with  the  white  embroideries 
upon  stuff,  we  may  look  at  a specimen  of  drawn 
thread-work.  Here  we  have  another  sort  of  work, 
differing  from  either  of  the  cut  works.  The  with- 
drawal of  the  threads  regulated  the  pattern  to 
be  produced.  A well-curved  scroll  had  to  be  con- 
tent with  being  approximately  rendered  in  small 
squares.  The  back  ground  to  such  work  appeared 
to  consist  of  a net  of  square  meshes.  This  effect 
was  obtained  by  whipping  fine  thread  around  the 
undrawn  threads  of  the  stuff.  Just  the  reverse 
of  this  work  is  the  very  well  - known  darning 
upon  net,  of  which  there  are  many  made 
machine  imitations  now.  For  this  sort  of 
work,  Frederic  Vinciolo  made  many  patterns, 
some  of  the  earliest  of  which  date  from  about 
1570.  The  Italian  name  for  the  work  was  “punto 
a maglia,”  and  the  French  “ lassis  ” or  “lacis.” 
The  Italians,  or  rather  Venetians,  preceded 
the  French  in  this  sort  of  work,  though 
the  French  carried  it  to  a degree  of  admirable 
perfection.  I remember  that  in  the  South  Ken- 
sington Exhibition  of  1874,  there  was  a most 
complete  specimen  of  this  darned  work,  a large 
linen  curtain,  or  altar  cloth,  set  with  squares  of 
darning  upon  a net  ground,  in  which  were  repre- 
sented figures  of  the  zodiac  and  of  the  seasons. 
All  of  them  were  after  designs  by  Vinciolo,  as 
may  be  seen  in  such  well  preserved  copies  of  his 
works  as  those  belonging  to  Mr.  Alfred  Huth, 
who  kindly  allowed  me  to  consult  his  copies  of 
them.  It  was  particularly  interesting  in  this 
church  hanging  to  notice  the  final  squares,  in  one 
of  which  were  the  words,  most  carefully  darned, 


Louant  Dieu  fai  fini  mon  ouvrage,  “praising  God 
I have  finished  my  work,”  and  in  the  other  the 
name  of  the  worker,  “ Suzanne  Lescallez,  1595.” 
Che  cloth,  after  the  Exhibition,  went  back  to 
France,  and  I don’t  know  where  it  is,  but  it 
is  so  complete  a specimen,  that  if  by  chance 
any  one  happens  to  meet  with  it,  I hope  they 
will  make  a careful  note  of  its  whereabouts. 
On  a far  smaller  scale,  and  of  altogether  less 
artistic  importance,  are  the  few  squares  of  “ lacis” 
or  darning,  introduced  into  this  cloth.  (See 
Fig.  6.)  Those  appear  to  be  reproductions  of  some 
Fig.  G. 


Comer  of  an  embroidered  linen  with  squares  of  “lacis”  and 
“ReticeUa”  | inserted,  and  edged  with  twisted  and  plaited 
threads. 

of  the  smaller  designs  by  Vinciolo.  This  Vinciolo 
is  an  important  personage  in  the  history  of  lace. 
Besides  the  darning  work,  or  “ lacis,”  which  is  not 
lace,  he  popularised  the  taste  in  France  for  ‘ ‘ points 
coupes,”  the  French  name  for  “ reticella  ” and  cut- 
work,  and  also  for  “ punto  in  aria.”  He  seems  to 
have  borrowed  much  from  different  sources,  and  it  is 
interesting  to  compare  his  patterns  with  those 
done  by  C.  Vecellio,  a notable  and  rather  later 
designer  and  writer  about  costume  towards  the 
end  of  the  16th  century,  and  some  relation  to  the 
great  Titian,  and  with  those  done  by  a much- 
esteemed  woman,  named  IsabettaCatanea  Parasoh^ 
whose  patterns  were  published  in  Eome  about  1590 
and  early  in  the  17th  century.  No  doubt  Vinciolo 
owed  much  of  his  success  to  the  patronage  which 
Henry  III.  and  Henry  IV.  of  France  and  the 
ladies  of  the  French  Court  accorded  him,  though, 
at  the  same  time,  we  must  not  forget  that  he 
was  a man  of  energy  and  refinement,  as  his 
books  show.  He  is  almost  the  only  early  pattern 
maker  who  attempts  a description  of  how  the 
patterns  are  to  be  worked.  His  descriptions,  how- 
ever, are  more  enthusiastic  than  instructive.  They 
are  given  by  him  in  verse,  in  what  he  calls  a dis- 
course upon  “ Lacis.”  His  divine  chef  d' oeuvre 
is  not  a matter  of  chance ; it  has  been  well  con- 
sidered and  planned  by  number  and  measure. 
Before  leaving  the  “ lacis  ” or  darning  on  net,  I 
would  observe  that  the  name  given  to  the  net  was 
“resuil,”  and  this  name  must  be  noted,  since  we 
find  it,  later  on,  applied  to  ground-works  of 
meshes  used  in  laces.  You,  all  of  you,  know  what 
netting  is,  and  how  simple  an  operation  it  is  to 

Fig.  7. 


make  one  mesh.  T will  show  you  a few  meshea 
done  with  the  needle  (see  Fig.  7),  and  you  wil 
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then  see  the  far  greater  complication  of  this  work, 
as  compared  with  netting,  and  yet  the  name 
“ r^seau  ” in  France  applies  to  both. 

IX.  We  have  now  examined  different  sorts  of 
embroidery  on  linen.  (1)  Work  done  by  cutting 
holes  in<o  a linen  foundation;  (2)  work  done 
by  cutting  linen  into  shapes;  (3)  work  done  by 
drawing  out  threads,  and  so  leaving  a linen 
].attern  ; and  (4)  work  done  by  darning  a pattern 
into  network.  We  have  also  seen  specimens  of  the 
early  geometric  laces — the  “ punto  in  aria,”  or 
button-hole  stitch  work  done  upon  a thread 
skeleton  ; and  noAv  I should  like  to  show  you  a piece 
of  mixed  work,  in  which  a little  more  than  mere 
geometric  form  is  displayed.  (See  Fig.  8.)  The 

Fig.  8. 


\';in(lyko<l  bovder  of  inixed  work,  the  ripper  part  of  needle-point, 
the  lower  and  dentated  part  of  plaited  and  twisted  threads. 

u].]ier  ]>art  is  all  of  needle-point  work,  whilst  the 
lower  is  of  plaited  work.  Some  of  this  plaiting 
may,  no  doubt,  have  been  done  with  a hooked 
Jieedle.  However  this  may  be,  I thought  is  useful 
1o  show  tliis  specimen,  in  order  that  you  might 
not  fancy  that  the  whole  of  a single  piece  of  early 
work  was  done  in  one  method  only.  Patterns 
for  lace  like  this  are  to  be  found,  especially  in 
Vredlio’s  books,  about  lo90  or  1600. 

X.  A\'c  will  now  look  at  a few  specimens,  from 
wliicli  I tliink  we  shall  trace  a freer  sort  of  design, 
and,  consccjuently,  an  increased  display  of  ingenuity 
in  worknianslii]).  W(;  have  hitherto  seen  orna- 
ments,  more  or  less  dependent  in  their  construction 
upon  sf|uarrs  and  tlieir  diagonals.  But  the  pattern- 


Fig.  0. 


It.'iliim  iimllc-poiiit  Vandyke. 

books  of  the  end  of  the  IGth  century  give  us 
designs  for  scrolls,  with  the  introduction  of  all 
kinds  of  odd  figures  to  be  worked  in  lace.  The 


specimen  of  this  class  (see  Fig.  9.)  dates,  probably, 
from  about  1580.  I want  you  to  notice  how  the 
different  details  in  the  design  touch  one  another  at 
different  points  of  contact.  There  are  very  few 
little  tyes.  Considerable  parts  are  of  flat -looking 
work,  work  which  in  this  photograph  looks  like 
linen.  It  is  composed  of  a series  of  closely-drawn 
loops  worked  very  much  as  shown  in  Fig.  4. 

XI.  In  the  specimen  in  Fig.  10,  I want 

Fig.  10. 


|Xeedle-point  lace,  showing  use  of  tyes  or  “ brides.” 

you  to  notice  the  numerous  little  tyes  which  are 
used  to  hold  the  pattern  together.  These  tyes  are 
called  “ brides.”  The  design  too  of  this  piece  is 
more  vivacious  than  the  simple  rosettes  and  radia- 
tions. In  the  centre  we  have  a shield  surmounted 
by  a crown.  Curves  slope  from  each  side  of  it,  to 
meet  beneath  a sort  of  fan  pattern,  from  the  top  of 
which  grow  a little  Jleur  de  hjs.  The  Vandykes 
which  hang  beneath,  are  repetitions  of  this  fan 
device,  and  are  terminated  with  little  balls.  Be- 
tween the  Vandykes  are  small  loops,  which  suggest 
loops  for  buttons,  but  I cannot  say  for  what  par- 
ticular use  this  specimen  was  intended.  From  the 
character  of  the  design  I think  the  specimen  dates 
from  about  1580  to  1590,  and  is  Italian.  It  might, 
of  course,  be  a French  or  other  imitation  of  Italian 
work. 

XII.  Very  important  work  of  this  flat 
character  was  made,  and  amongst  the  white 
threads  gold  threads  were  introduced.  I believe 
that  Sir  William  Drake  possesses  as  fine 
specimens  as  ever  were  wrought  of  this  white 
and  gold  thread  needle-point  lace.  They  are,  I 
think,  of  early  l7th  century  design  and  work- 
manship. Originally  they  came  from  Messina, 
to  which  place  they  may  have  been  taken  by  some 
wealthy  person  at  the  time  when  that  city  was  a 
centre  of  considerable  importance,  notable  for  its 
independent  and  aristocratic  prosperity. 

XIII.  In  the  succeeding  examples,  you  will 
notice  a development  of  flowering  stems  and 
scrolls.  A change  of  design  had  thus  begun  to 
take  place  at  the  end  of  the  16th  and  beginning 
of  the  17th  centuries.  Here  (in  Fig.  11)  you  will 
see  too  a greater  use  of  the  “brides”  than  any 
we  have  previously  noticed.  Along  the  borders  of 
the  stems  or  scrolls  is  a little  raised  line.  This  is 
called  the  “ cordonnet,”  a feature  not  observable 
in  the  fine  gold  and  white  flounce  of  Sir  William 
Drake’s.  Parts  of  the  pattern  are  diversified  by 
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changes  of  stitch.  Instead  of  compact  work  every- 
where Ave  should  see  little  open  works.  In  the  centre 
of  some  of  the  little  blossoms  there  are  wheels  and 

Fig.  11. 


borders,  which  appears  in  a lace  (see  Fig.  14)  much 
liked  by  the  Flemish  in  the  first  half  of  the  17th 
century.  The  points  of  resemblance  lie  in  the 

Fig.  14. 


Venetian  needle-point  lace. 

radiating  lines.  These  details  are  worthy  of  our 
attention,  and  are  called  fillings-in,  or  “modes.” 
They  are  specimens  of  the  first  forms  of  elabora 
tion  in  lace,  which  in  their  further  matured  state 
became  important  features,  gmng  delicate  grace 
in  appearance  to  laces  of  the  best  period. 

XIV.  It  may  have  been  about  this  time,  namely, 
the  commencement  of  the  17th  century,  that  lace 
workers  pressed  tape  into  their  service.  Instead 
of  patiently  composing  their  scrolls  and  flowers  in 
button-holed  stitched  fabrics,  they  found  tape 
could,  for  comparatively  rough  and  ready  general 
effect,  answer  their  purpose.  Here  we  have  two 

Fig.  12. 


Tape  lace,  ■with  needle-point  work  and  an  edging  of  plaited  and 
t'wi.sied  threads. 

examples  of  tape  lace  combined  with  needlework. 
Workers  in  pillow  lace  also  used  tape  in  a similar 
W’ay.  This  little  strip  (see  Fig.  12)  maybe  Italian, 


Fig.  lo. 


Tape  lace  worked  -with  the  needle. 

but  tape  lace  was  not  only  produced  in  Italy.  This 
specimen  (see  Fig.  13)  may  not  unlikely  be  of 
Ilemish  workmanship.  My  reason  for  thinking  it 
Flemish  is  the  style  of  the  flowers  along  the 


Memish.lace  of  the  17th,century. 

arrangement  of  the  petals  of  the  blossoms,  which 
takes  a fan  shape. 

XV.  Before  leaving  the  question  of  tape  laces,  it 
may  be  well  to  state  that  the  weaving  of  tape  seems 
to  have  been  begun  in  Flanders,  about  the  end  of  the 
16th  century,  or  the  beginning  of  the  17th.  Tape, 
so  far  as  I have  been  able  to  ascertain,  did  not 
come  to  be  made  in  England  until  the  18th  century, 
Avlien,  according  to  a note  I have  had  from  Messrs. 
Phillips,  the  well-known  tape  manufacturers  at 
Manchester,  their  predecessors  brought  over,  in 
the  year  1747,  two  Dutchmen,  of  the  name  of 
Lanfort.  Under  the  tuition  of  these  Dutchmen, 
the  people  in  the  village  where  Messrs.  Phillips 
have  mills  at  the  present  time,  learned  how  to 
weave  tape  in  the  loom.  The  start  in  England 
Avas  up-hill  work,  because  of  Dutch  competition. 
There  were  at  least  1 ,000  looms  at  work  in  Holland 
before  there  was  one  in  England.  However,  in 
about  thirty  years,  the  trade  greatly  developed, 
and,  in  the  course  of  a half  century  later,  several 
other  tape  looms  were  started.  This  was  about 
1820.  Since  then  the  manufacture  has  increased. 
Before  1822,  tape  Avas  made  in  cottages  ; but,  in 
or  about  1822,  the  idea  of  getting  the  workers  and 
their  looms  under  one  roof  had  taken  root,  and 
mills  were  built.  Then  came  steam  power  and 
Avater  poAver  for  driving  the  looms,  instead  of 
human  poAver.  Effective  work  has  been  done  with 
tape,  in  connection  with  the  method  of  pillow-lace 
making.  Work  of  this  sort  is  sometimes  called 
guipure.  But  guipure  is  a class  of  work  totally 
distinct  from  this,  and  about  guipure  we  shall 
hear  something  in  the  next  lecture. 

XVI.  However,  we  must  noAv  return  to  needle- 
point laces.  Up  to  the  present  we  have  arrived  at 
scroll  designs  more  or  less  flatly  worked,  held 
together  by  tyes  or  “ brides,”  enriched  with  little 
varieties  of  “fillings  in”  or  “modes,”  and  em- 
phasised with  small  raised  lines  or  “ cordonnets.” 
All  this  sort  of  work  Avas  done  upon  a thread 
skeleton  pattern  just  as  the  first  needle-point 
laces  were  made.  Fancy  in  design  and  work- 
manship, however,  was  noAV  becoming  quite 
vigorous.  We  enter  a period,  soon  after  the  com- 
mencement of  the  17th  century,  Avhen  lace 
workers  produced  beautiful  solid  looking  work, 
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Part  of  a collar  of  rainute  Venetian  needle-point  lace, 

figure  is  not  quite  distinct,  in  showing  the 
umazing  delicacy  of  the  relief  work  and  its  enrich- 
ment. Each  of  these  little  blossoms,  actually  about 
the  size  of  sixpence  or  threepence,  is  a bouquet  in 
itself  of  hundreds  of  the  most  finished  lilliputian 
loops,  finely  worked  in  button-hole  stitches.  Again, 
for  a border  or  an  ornament  to  hang  beneath  the 
chin,  we  have  specimens  such  as  this  (see  Fig.  16), 

Fig.  16. 


Venetian  needle-point  laee. 

aud  in  fhis  specimen  the  decorations  worked 
ii])on  llio  little  tyes  should  be  noted  ; while,  for 
a sort  of  collar,  the  ends  of  which  spread  flatly  over 
llio  breast  of  some  courtier  or  minister,  say  like 
Colbf'rt,  wo  have  samples  as  shown  in  Fig.  2.  In 
all  these  specimens  is  a rich  expression  of  stately 
scroll  design — varied  fiUings  - in  or  “modes,” 
“ galleri('s,”  or  successions  of  minute  loops  “picots” 
])laced  one  above  the  other.  This  was  the  kind  of 
f'])lPTulid  needle-point  lace,  exclusively  originating, 
I think,  from  Venice  in  the  17th  century,  which 
the  nobility  and  wealthy  personages  of  the  time 
won',  and  of  which  vestments  and  altar-cloths  were 
uiade  for  churches. 


XVII.  A contract  to  this  galaxy  of  wonderful 
lace  is  to  be  found  in  the  needle-point  lace  of 
England  during  the  17th  century.  A photograph 
lies  on  the  table,  in  which  is  shown  various  scallops 
on  Vandykes  of  English  needle-point  lace  of  the 
17th  century.  Remarkable  amongst  them  are  the 
two  larger  Vandykes,  which  you  will  see  contain — 
the  one,  a figure  of  a man— the  other,  a figure  of 
a woman,  depicted  in  the  costume  of  the  period. 
The  way  in  which  this  work  was  done  is  precisely 
similar  to  17th  century  flat  Venetian  nee^e-point 
lace.  Here  is  a specimen  of  the  English  work.  (See 

Kg-  I''-)  ,, 

IlG.  17. 


which  is  almost  like  fine  14th  century  Gothic 
tracery,  carved  in  ivory.  Its  exquisitely  worked  { 
relief  carried  recent  admirers  of  it  far  away  from 
the  time  when  it  was  first  produced.  They  tried 
to  identify  it  with  a needlework  which  an  Italian 
poet,  Firenzuola,  a hundred  of  years  before  the 
existence  of  this  relief-lace,  described  as  “ sculp- 
tured in  relief.”  As  the  size  of  the  altar-cloth, 
flounce,  border,  or  collar  seemed  to  demand,  so 
did  the  lace-workers  vary  the  size  of  their  designs 
and  work.  For  instance,  a collar  would  be  designed 
and  worked  as  this  one.  (See  Fig.  15.)  The 

Fig.  15. 


English  needle-point  lace. 

XVIII.  Scallops  of  “ punto  in  aria,”  insertions  of 
“reticella,”  and  of  similar  design,  may  also  be  seen 
in  Westminster  Abbey  carved  upon  the  tombs  of  the 

Fig.  18. 


English  sampler  with  needle-point  stitches.  j 

infant  daughters  of  James  I.,  which  are  dated  i 
1606  and  1607.  Who  may  have  made  these,  who 
can  say  ? In  the  English  sampler  of  lace  stitches  | 
(see  Fig.  18),  we  have,  luckily,  the  maker’s  name  I 
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and  date.  “ Margreet  May,  1654”  wrought  this 
sampler,  and  in  it  you  will  see  cut- work,  drawn 
linen  work,  “ reticella  ” work,  and  “ punt  in  aria,” 
or  true  needle-point  stitches.  It  is  a most  valuable 
little  epitome  of  English  lace  work  in  the  Puri- 
tanical times,  when  school  children  like  “Margreet 
May”  were  framed  to  have  an  interest  and  to  take 
a pride  iu  their  own  labour.  Such  as  she  were, 
evidently,  not  to  be  extinguished  by  a mere 
registration  number,  or  lost  in  the  midst  of  numeri- 
Ciil  grades  in  a standard. 

XIX.  I must  now  ask  you  to  put  yourselves 
twenty  years  or  so  back  before  this  1654,  and  to 
consider  the  position  up  to  which  we  seem  to  have 
traced  needle-point  lace  making  and  design. 

XX.  The  little  tyes  holding  the  patterns 
together  have  hitherto  been  but  arbitrarily 
arranged.  W e have  seen  that  at  first  they  were  plain 
little  lines,  as  in  Figs.  10  and  11 ; we  have  noted  the 
decoration  of  them  by  means  of  the  addition  to 
them  of  little  loops  or  “ picots,”  as  in  Fig.  16. 
Me  now  come  to  a period  when  the  designers 
arranged  them  into  an  orderly  pattern,  similar  to 
the  honeycomb  of  the  bee.  Messrs.  Hayward  have 
kindly  lent  a very  remarkable  flounce,  in  which 
this  character  of  honeycomb  ground  is  seen,  and 
Fig.  19,  is  taken  from  smaller  specimen,  which  was 

Fig.  19. 


Venetian  needle-point  lace. 

used  as  the  veil  to  a chalice.  The  little  tyes  orna- 
mented with  small  loops  form  a background  of 
hexagons.  The  style  of  design  is  no  longer 
the  flowing  and  dignified  scroll,  but  consist  of  a 
balanced  arrangement  of  fragmentary  details,  in 
the  ornamentation  of  which  clusters  of  picots  is 
noticeable.  A similar  style  in  using  disconnected 
ornaments  is  observable  in  Messrs.  Hayward’s 
flounce. 

XXI.  But  before  quitting  the  long  flowery 
scrolls,  I want  you  to  observe  the  varieties  of 
fillings-in,  the  growth  of  which  we  had  begun  to 
notice  in  Fig.  11,  and  I again  refer  you  to  the 
coUar  of  raised  scroll  work.  (See  Fig.  2.)  At 
the  same  time  that  new  effects  were  being  tried 
by  designers  and  workers,  the  best  forms  which 
had  preceded  these  attempts  were  also  preserved 
in  use.  Hence  you  will  ,see  that,  although  in 
time  styles  of  design  supplanted  one  another, 


there  were  liiigerings  of  old  styles  contem- 
poraneously worked  with  new  styles.  And  it  is 
the  consideration  of  incidents  like  this  which  I 
think  must  always  puzzle  connoissviurs  of  styles  of 
ornaments  in  their  attempt  to  5 a very  precise 
date  to  a certain  pattern.  We  may  know  that 
such  and  such  a pattern  may  have  been  worked  at 
a certain  date,  but  we  cannot  fix  with  precision  its 
first  introduction,  or  its  final  appearance,  neither 
can  we  be  confident  that  a repetition  of  it  may 
not  be  of  very  later  date. 

XXII.  With  the  style  of  balanced  arrange- 
ments of  detached  ornaments  which  is  closely  con- 
nected with  the  style  known  as  Louis  XIV.,  we 
find  the  first  indications  in  lace  of  a groundwork 
of  meshes  made  with  a needle.  (See  Fig.  20).  This 


Fig.  20. 


figure  is  rather  indistinct,  and  does  not  show  the 
ground  of  meshes  clearly.  Perhaps,  however,  the 
indications  of  it  are  sufficient  to  let  me  ask  you 
to  take  my  word  for  it  that  the  ground  is  com- 
posed of  meshes,  which  are  in  the  main  similar  to 
those  of  Fig.  7. 

XXIII.  You  will  hence  note  how  that  we  are 
getting  into  a period  when  grounds  of  meshes  were 
being  used.  The  daintiest  of  all  Venetian  needle- 
point laces,  with  fine  grounds,  is  the  “Point  de 
Venise  a r5seau.”  This  most  delicate  work  was 
contemporary  with  soft  pillow-made  laces,  which  no 
doubt  were  intended  to  be  its  rival.  In  its  produc- 
tion were  combined  the  highest  elaboration  of 
design  and  workmanship,  together  with  a thinness 
and  beautiful  softness  of  texture.  It  is  one  of  the 
rarest  of  all  laces.  It  marks  a transition  from 
preceding  heavy  to  succeeding  light  laces.  It 
followed  the  change  which  articles  of  costume, 
like  collars  and  cuffs  and  trimmings,  underwent 
from  the  16th  to  17th  centuries. 

XXIV.  High-standing  ruffs,  like  those  worn  by 
Queen  Elizabeth,  had  been  trimmed  with  “ reticella” 
and  geometric  “ punto  in  aria.”  But  the  Vandykes 
expanded  in  size,  and  instead  of  shooting  off  from 
borders  of  the  ruffs,  became  unmanageable  for  such 
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use,  and  so  began  to  lay  down,  falling  over  the 
shoulders,  instead  of  starting  from  them.  The  size 
of  lace- trimmings  grew  too.  Instead  of  Vandykes 
or  “ dentelles  ” pendent  from  the  knee  or  along 
the  ed  ge  of  a skirt,  whole  flounces  offering  greater 
field  for  display  of  more  ambitious  designs  were 
produced.  The  Dauphin  of  Louis  XIV.,  when 
christened,  is  pourtrayed  as  having  worn  a mantle 
with  a deep  bordering  of  handsome  scrolls  of  raised 
Venetian  point  similar  to  that  in  Figs.  2 and  16. 
Tabliers  and  aprons  of  ladies’  dresses  were  similarly 
composed  of  such  lace.  As  patterns  and  work 
became  less  cumbersome,  ladies  adopted  expansive 
sleeves  of  delicate  lace,  which  well  became  their 
soft  arms.  A degree  of  softness  thus  asserted  itself, 
and  a climax  of  this  softness  is  to  be  found  in  the 
remarkable  “ Point  de  Venice  a reseau.”  The  old 
Vandykes  had,  in  fact,  disappeared,  though  their 
name,  “ dentelles,”  was  retained  for  their  successors, 
from  which  the  dentated  character  was  almost 
entirely  extinguished. 

XXV.  We  have  now  arrived  at  about  1660  to 
1680,  and  this  is  unimportant  date  to  remember  in 
connection  with  the  history  of  lace. 

XXVI.  A view  of  the  situation  might  be  stated 
to  be,  Venetians,  at  the  end  of  their  famous 
hundred  and  twenty  years  of  work,  to  bring  lace 
to  a perfection,  and  other  countries  doing  their 
utmost  to  acquire  the  art  from  them ; some,  like 
the  Flemish,  progressing  slowly  and  naturally, 
following  Venetian  patterns  upon  the  pillow; 
others,  like  the  French,  bent  upon  stepping  by  any 
means  to  a front  rank, 

XXVII.  The  desire  of  the  French  to  be  able  to 
make  fine  lace  was  undoubtedly  most  strongly  ex- 
pressedinan  edict  dated  1660.  Louis  XIV. ’s  minister 
— Colbert — was  the  prime  mover.  He  had  taken 
stock  of  the  increasing  love  of  the  French  people 
for  Venetian  and  Flemish  laces.  His  love  for  the 
fine  arts  in  all  their  branches,  and  his  great 
cner^’-,  were  principal  elements  in  the  framing 
and  issue  of  this  celebrated  edict.  Through  it 
lice-making  establishments  were  founded  at 
Alen(;on,  Quesnoy,  Arras,  Eemis,  Sedan,  Chateau 
Micrry,  Loudun,  and  elsewhere.  The  State 
made  a contribution  of  36,000  francs  in  aid 
of  the  formation  of  a company  to  carry  out  the 
work' . Instructions  were  included  in  the  edict  that 
tlio  laccmakcrs  should  produce  all  sorts  of  thread- 
work  as  mucli  those  done  with  the  needle  as  those 
worked  on  a pillow  or  cushion,  in  the  style  of  the 
])oints  which  were  made  at  Venice,  Genoa,  and 
Kagusa,  and  other  foreign  countries.  These  French 
imitations  were  to  be  called  “ Points  de  France 
and  although  attempts  have  been  made  to  identify 
Cf:rtain  laces  as  “ points  de  France,”  I think,  con- 
sidering the  variety  of  laces  which  were  to  be 
imitated,  and  the  classification  of  them  under  the 
one  name,  that  such  attempts  at  identification  of 
“points  do  France”  cannot  be  very  successful. 
A s wo  know  well , clever  handicraftsmen  can  succeed 
in  producing  counterfeits  which  defy  detection  from 
originals.  Tlie  local  origin  of  a good  deal  of  lace, 
made,  perhaps,  in  France,  in  the  middle  of  the 
1 Till  century,  cannot,  therefore,  be  determined.  I 
mention  this,  since  Monsieur  Seguin  has  made  up 
Ills  7nind  that  certain  Venetian  “rose  point”  laces 
are  Fnaich.  They  are  essentially  Italian  in  style 
of  ])attern  and  work,  though  being  possibly  worked 
by  French  hand,  they  may  be  French.  A French 


work,  re-printed  in  England,  might  analogously 
be  called  an  English  book. 

XXVIII.  An  excellent  article  in  the  Edinburgh 
Review  of  January,  1872,  contains  some  interest- 
ing particulars  about  the  establishment  of  the 
lace  factories  in  France.  The  writer  was  fur- 
nished by  the  well  - known  antiquary,  Mr. 
Eawdon  Brown,  of  Venice,  with  extracts  from 
Venetian  State  papers.  A most  important  inci- 
dent connected  with  the  starting  of  these 
French  lace-centres,  was  the  employment  in 
them  of  Venetian  lace- workers.  Intrigue  and 
diplomacy  were  put  into  action  to  secure  the 
services  of  Venetian  workers.  The  Italian  Am- 
bassador at  Paris  in  1671  writes: — “ Gallantly  is 
the  Minister  Colbert  on  his  way  to  bring  the 
‘ lavori  d’aria  ’ to  perfection ;”  and  six  years  later, 
Domenigo  Contarini,  jealous  of  the  ill-effects  which 
were  evidently  ensuing,  to  the  prejudice  of  lace- 
making in  Venice,  alludes  to  the  “ punto  in  aria,” 
“ which  the  French  can  now  do  to  admiration.” 
Thus,  from  1660  to  1677,  we  have  a period  when 
French  labour,  under  State  protection,  was  being 
systematically  trained,  by  imported  Venetian  in- 
structors, in  the  art  of  lace-making. 

XXIX.  The  style  of  design  adopted  by  the  French 
was  certainly  much  more  floral  than  the  Venetian.  It 
was  lighter,  and  more  in  accord  with  that  lightness 
of  texture  which  lace  was  developing  for  itself. 
Great  attention  was  paid  by  the  French  to 
ground-works,  which,  in  respect  of  the  honey- 
comb “ brides  ” (see  Fig.  19),  and  meshed  grounds 
(see  Fig.  20),  they  distinctly  copied  from  their 
Venetian  masters.  Mrs.  Bury  Palliser  considered 
that  French  lace-makers  could  not  be  taught  to 
imitate  the  true  Venetian  stitches,  and  that  designs 
for  points  d’Alengon  were  planned  accordingly  to 
meet  this  deficiency,  but  I think  the  study  of  a few 
specimens  here  before  us  will  be  sufficient  to  show 
us  that,  however  fresh  a departure  may  have  been 
taken  by  the  French  in  the  matter  of  design,  their 
cunning  in  doing  delicate  needle-point  stitches 
became  as  great  as  that  of  their  instructors,  the 
Venetians.  It  is  surprising,  I think,  how  confused 
people  become  if  they  have  not  fixed  in  their  minds 
the  difference  between  design  and  workmanship. 
The  best  ability  in  representing  the  worst  design 
generally  runs  a risk  of  being  condemned.  It  is 
the  pattern,  and  not  the  workmanship,  that  should 
be  condemned  ; and  very  often  precisely  the  reverse 
of  such  cases  occurs,  when  a well-drawn  pattern, 
in  spite  of  bad  or  inferior  workmanship,  asserts 
itself,  and  is  then  held  up  as  a good  piece  of  work. 

XXX.  To  return,  however,  to  French  ground- 
works, and  their  particular  connection  with 
early  distinctive  French  needle-point  laces,  you 
will  remember  the  regular  hexagonal  grounds 
of  Venetian  laces  (see  Fig.  19).  This  feature, 
done  generally  on  a smaller  scale,  is  the  dis- 
tinguishing mark  of  what  was  called  Point 
d’Argentan.  I am  afraid  I shall  make  too  great 
a demand  upon  your  patience  if  I go  into  the 
question  why  Point  d’Argentan  and  Point  d’Alengon 
are  virtually  one  and  the  same  class  of  lace; 
frequently  in  style  of  design,  and  always  in  character 
of  work.  If  you  want  to  see  my  views  upon  this 
question,  I must  ask  you  to  let  me  refer  to  my 
book  on  ancient  lace,  which  the  Arundel  Society 
published  for  me  in  1875.  I will  now  show  you  a 
piece  of  lace  in  which  the  special  groundwork  of  Point 
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d’Argentan  and  that  of  Point  d’Alengon  appears. 
(Fig.  21.)  The  clearly  defined  honeycomb  ground 
in  the  centre  of  the  figure  is  Argentan  (so  called), 
and  the  cloudy  ground,  composed  of  fine  meshes, 
is  the  Alen9on  ground . J udging  from  the  pattern  of 
this  lappet,  I think  it  is  likely  to  be  of  the  latter  end 
of  the  17th  century. 

Fio.  21. 


French  needle-point  laoe. 


XXXI.  The  variety  of  groundworks  and  fillings- 
in  in  the  Alencon  laces  is  very  remarkable.  Large 
flounces,  like  one  which  belongs  to  Mrs.  Alfred 
^lorrison,  are  rich  in  all  sorts  of  fantastic  devices, 
of  design,  and  of  work.  The  underlying  principle 
of  the  stitchery  is  the  button-hole  stitch,  worked 
upon  skeleton  patterns  of  fine  thread,  and  sometimes 
of  horsehair.  Here  is  another  specimen  of  Alen9on 
lace.  The  groundwork  is  composed  of  what  is 
termed  “reseau  rosace.”  This  “ reseau  rosace  ” con- 
sists of  little  solid  fiat  hexagons  of  button-hole 
stitched  work  set  in  frames  of  hexagons.  A special 
characteristic  of  the  Point  d’  Alen9on  laces  is  the 
button-hole  stitched  “ cordonnet.”  In  the  Venetian 
“Point  a reseau”  the  outlinesare  of  a thread.  You 
will  notice  this  if  you  examine  the  actual  specimens 
here  shown.  To  thoroughly  enter  into  minutiae 
like  these  of  fine  lacework  would,  I am  afraid,  take 
us  into  considerations  almost  never-ending.  I 
hope  I have  been  able  to  present  to  you  this 
evening  a sort  of  connected  chain  of  phases  of 
needle-point  lace-making.  I might  extend  it 
further,  and  speak  of  the  Brussels  needle-point 
laces.  It  is,  however,  more  or  less  evident  that 
the  Flemish  or  Belgian,  in  the  matter  of  needle- 
point lace,  imitated  their  neighbours  the  French, 
though  no  doubt  they  had  imbibed  a large  amount 
of  knowledge  in  the  course  of  their  far  earlier 
relations  with  the  Venetians. 

XXXII.  I would  conclude  my  remarks  this 
evening  by  saying  that  the  basis  of  all  needle-point 
lace  is  the  button-hole  stitch,  and  that  the  features 
of  work  which  you  have  to  detect  in  judging  a 
needle-point  lace  from  a pillow-made  lace  are 
those  of  this  button-hole  stitch. 


MISCELLANEOUS. 


ORANGE  CULTURE  IN  SYRIA. 

Some  notes  on  orange  culture  in  a recent  consular 
report  from  Beyrout,  are  quoted  in  the  Times,  from 
which  we  learn  that  the  two  districts  in  which 


oranges  are  the  most  plentiful  are  those  of  Jaffa  and 
Sidon.  The  orange  trade  began  to  assume  consider- 
able proportions  some  40  years  ago,  when  the  new 
government  of  Egypt  took  shape,  and  it  is  now  one  of 
the  most  profitable  in  the  two  towns  above  mentioned. 
Unfortunately  the  inhabitants,  allured  by  first  gains, 
commenced  planting  gardens,  and  expending  money 
beyond  their  resources,  the  result  of  which  has  been  that, 
in  spite  of  all  remunerations  for  small  outlays,  their 
improvidence  has  placed  most  of  them  in  the  power 
of  money-lenders,  who  continue  to  advance  at  interest  of 
15  to  20  per  cent.  However,  a company  has  lately  been 
formedin  Jaffa  to  negociate  loans  with  orange  cultivators, 
and  if  its  operations  be  carried  on  fairly,  we  may  expect 
an  extension  of  horticulture,  with  benefit  ahke  to  the 
company  and  the  borrowers.  At  the  present  moment 
Jaffa  possesses  some  340  gardens,  averaging  from  2,000 
to  2,500  trees  in  each.  The  crop  of  fruit  from  these 
may  be  put  down  at  about  36,000,000.  A garden  costs 
from  40,000f.  to  50,000f.,  and  brings  in  4,000f.  to 
5,000f.  per  annum.  For  several  miles  round  Jaffa 
extends  a fertile  plain,  on  which  water  is  always  to  be 
found  at  a depth  of  40  ft.  or  50  ft.  With  capital  and 
enterprise  much  of  this  might  be  planted,  and  the  orange 
trade  doubled  in  a short  time.  The  present  system  of 
irrigation  is  that  of  small  wells,  from  which  the  water  is 
drawn  by  mules ; but  experiments  have  proved  that  very 
little  engineering  skill  would  be  required  in  order  to  turn 
the  streams  of  the  River  Andjah,  some  four  miles  from  the 
town,  over  the  plain.  The  land  near  Jaffa  would  then  be 
cheapened  in  proportion  as  the  value  of  that  freshly - 
watered  rose.  At  present,  unplanted  land  close  to  Jaffa, 
.able  to  support  2,000  trees,  is  worth  2,000f.  to  3,000f. ; 
but  at  two  or  three  hours'  distance  it  will  fetch  only  5f . 
to6f.  a deunum.  The  export  is  carried  on  chiefly  by  sailing 
boats  for  Egypt  and  Constantinople,  and  by  steamers 
for  Russia,  Trieste,  and  Marseilles.  Exportation  in 
cases  is  a comparatively  recent  introduction,  which  has 
given  considerable  impulse  to  business  with  Europe. 
The  orange  gardens  of  Sidon  are  cultivated  on  the  same 
principle  as  those  of  J affa.  An  acre  of  land  at  Sidon  is 
generally  valued  at  from  6,000f.  to  7,000f.,  and  is 
capable  of  bringing  in  an  income  of  about  600f.  The 
exportation  begins  in  September,  and  is  at  first  almost 
exclusively  directed  to  Russia,  till  the  winter  closes  the 
Black  Sea  ports,  when  it  is  continued  to  Trieste  and 
Egypt.  European  cargoes  are  packed  in  paper  and 
close  cases,  the  rest  are  sent  in  open  crates.  Each  case 
contains  some  300  oranges  or  lemons,  and  last  year’s 
export  is  reckoned  at  20,000  cases,  all  of  which  fetched 
very  high  prices,  especially  lemons  in  Russia.  The 
average  prices  are  for  1,000  lemons  150  to  170  piastres  ; 
while  for  1,250  oranges,  reckoned  as  a trade  1,000,  the 
cultivator  receives  70  to  80  piastres. 


ESPARTO  OR  ALFA. 

By  C.  G.  Warnford  Lock. 

The  celebrated  German  traveller.  Dr.  Gerhard  Rohlfs, 
devotes  a whole  chapter  of  his  new  book,  “ Neue 
Beitrage  zur  Entdeckung  und  Erforschung  Africa’s,” 
to  the  subject  of  “ Esparto,  and  its  Increasing  Import- 
ance in  European  Commerce,”  from  which  the  following 
notes  are  condensed  : — 

A portion  of  the  Sahara,  known  to  the  French  as  le 
petit  desert,  comes  within  the  influence  of  moisture -laden 
winds,  and  is  clothed  with  vegetation.  One  of  the  most 
useful  plants,  covering  almost  the  whole  district,  is 
esparto  or  alfa  [Macrochloa  or  Stipa  tenacissima).  Long 
known  and  locally  utilised  for  mat-making,  it  is  only 
within  recent  years  that  the  true  value  of  this  plant, 
which  needs  neither  care  nor  culture,  and  thrives  with 
a minimum  of  moisture,  has  been  recognised.  It  grows 
in  thick  bunches  close  together,  presenting  a subulate 
appearance,  and  reaching  a height  of  six  to  ten  feet. 
The  tenacity  of  its  fibre  constitutes  its  industrial  value,  for 
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it  is  scarcely  fitted  for  consumption  as  fodder.  Indeed, 
Duveyrier  states  that  it  has  such  a powerful  constipa- 
tive  effect,  that  the  shepherds  of  the  desert  edge  drive 
their  camels  and  sheep  every  third  or  fourth  day  to 
di*ink  at  mineral  springs,  in  order  to  counteract  the 
binding  action  of  the  esparto  diet.  Rohlfs  himself 
noticed  how  soon  the  camels  and  sheep  grew  tired  of 
grazLDg  upon  it. 

The  one  word  paper  explains  the  whole  importance  of 
esparto.  The  day  has  long  since  passed  when  rags  and 
similar  stuff  sufficed  to  supply  the  world’s  needs  of 
paper.  The  moment  has  arrived  when  new  sources  of 
paper  material  must  constantly  be  sought.  This  is 
easily  explained  when  we  refiect  that  the  yearly  con- 
siunption  of  paper  by  the  four  great  cultured  nations  of 
the  world  stands  thus -.—England,  13^  lb.  :per  capitem 
of  the  population  ; America,  121b.;  Germany,  lOlb.  ; 
France,  8|  lb.  These  figures  are  always  on  the  increase. 
And  though  Russia  takes  only  about  1 lb.,  and  Austria 
4^  lb.,  the  amounts  in  both  these  countries  double  them- 
selves -with  every  generation. 

No  plant  seems  better  adapted  for  paper-making  than 
esparto.  It  may  be  regarded  as  an  inexhaustible  source 
of  wealth,  not  only  in  Algeria,  but  for  all  northern 
.ilfricfi.  .iUgeria  already  owes  a portion  of  her  railways 
to  tills  plant.  The  section  from  Arzew  to  Saida  is 
approaching  completion,  and  others  are  in  progress. 
Some  seven  or  eight  million  acres  of  esparto  ground 
exist  in  Algeria  alone. 

Hitherto,  the  greater  part  of  the  esparto  grown  both 
in  S^iain  and  North  Africa  has  gone  to  England,  though 
the  Americans  are  beginning  to  import  direct  from 
Africa.  Up  to  the  present,  Gorman  paper-makers  have 
not  availed  themselves  of  the  use  of  this  plant.  England, 
in  1868,  im^iorted  95,828  tons— 92, 927  being  from  Spain, 
and  the  rest  from  Algeria.  But  Algeria  rapidly  attained 
greater  imiiortance,  while  Spain  fell  off.  In  1874, 
England’s  imports  were  119,188  tons — 54,942  from 
Spain,  and  37,516  from  Algeria.  Since  1870  other 
countries  have  contributed  to  the  total.  Tunis  and 
Tripoli  figure  in  1871  with  11,579  tons,  increased  to 
18,670  in  1874.  Malta  provided  3,261  tons  in  1871,  and 
7,185  in  1874,  not  of  its  own  production,  but  derived 
from  Cyrenaica,  and  the  so-called  Libyan  coast  plateau. 

The  infiuence  of  other  lands,  Timis,  Tripoli,  Cyre- 
naica, and  perhaps  the  Libyan  coast  plateau,  upon  the 
Algerian  and  Spanish  trade,  has,  especially  of  late  years, 
caused  a reduction  in  price.  As,  however,  in  most  of 
these  lands,  robbery  is  still  rife,  Spain  and  Algeria  will 
long  continue  to  enjoy  a practical  monopoly.  How 
strongly  the  rational  conservation  of  this  valuable  plant 
is  urged  in  France  may  be  gathered  from  the  following 
words  of  the  journal,  L' E'xploration  (1878,  p.  156)  : — 
“ As  in  France  laws  have  been  made  against  the  felling 
and  destruction  of  forests,  so  must  the  Colonial  Govern- 
ment busy  itself  with  the  protection  of  this  great  staple 
f)f  tlic  high  plateau,  and  not  only  severely  punish  the 
bcf(jre-nientioncd  crimes  (burning  by  the  Arabs,  and 
killing  of  the  plants  by  careless  gathering),  but  also 
fortify  the  esparto  region  against  the  constant  encroach- 
ments of  the  sand  of  the  Sahara.  [Rohlfs  characterises 
the  latter  as  a groundless  fear,  the  sand-dimes  being, 
1)11  tlio  whole,  stationary.]  It  must  not  be  lost  sight 
of  that  all  Jhiropc  and  America  are  dependent  upon 
Algeria,  and  tliat,  should  the  whole  esparto  district  be 
carelessly  loft  to  greedy  robbers,  who  care  little  for  the 
jniblic  property,  finally  nothing  wiU  remain  but  a 
neglected  waste,  an  unfruitful  steppe.”  It  is  as  well. to 
obsiTve  that,  firstly,  Algeria  possesses,  at  the  utmost,  not 
more  than  one-sixtli  of  the  esparto  region,  and,  secondly, 
the  same  land  will,  when  desired,  grow  excellent  wine. 

On  the  subject  of  adulteration  and  faulty  packing.  Dr. 
Rohlfs  quotes  at  length  from  Noble’s  circular  of  14th 
January,  1875. 

Tlie  preceding  remarks  indicate  what  stress  is  laid 
upon  tlie  export  of  this  plant  to  France,  Great  Britain, 
and  the  United  States,  while  Gcnnany  remains  outside. 


Yet  none  wiU  suppose  that  Germany  is  blessed  with  a i 
superabundance  of  paper  material.  The  Leipzig  paper  ' 
trade  alone  has  of  recent  years  a value  of  about  ten 
miUion  marks  (£500,000).  It  is  therefore  a reproach  to 
German  merchants  that  they  should  have  paid  so  little 
attention  to  this  material.  With  this  object,  it  is  not 
at  aU  advisable  to  go  to  Algeria,  nor  to  Spain,  where 
German  merchants  would  find  it  difficult  to  gain  a foot- 
ing in  competition  with  the  old  EngUsh  houses.  But  is  j 
not  the  whole  remainder  of  North  Africa  open  ? Not  to  I 
speak  of  Morocco,  where,  especiaUy  south  from  Cape  1 
Ger,  a wide  stretch  of  country  stUl  remains  imoccupied,  i 
on  which  esparto  forms  the  chief  vegetation — the  | 
esparto-grown  portions  of  Tunis,  Tripoli,  Barca,  and  1 
the  eastward -lying  Libyan  coast  plateau,  stretching  to  j 
Alexandria,  are  ab^solutely  without  any  rational  com-  i 
merce ; as  the  natives  tear  up  the  esparto,  root  and  i 
branch,  so  is  it  carried  to  the  shipping  ports,  sorted,  I 
and  sent  into  the  market.  Here  is  a field  for  German  : 
enterprise.  Dr.  Rohlfs  suggests  the  possibility  of 
estabUshing  esparto  paper  factories  in  convenient  i 
locaUties,  and  supposes  that  about  half  of  each  plant  ; 
would  be  avaUable  as  fuel. 

The  remainder  of  the  chapter  deals  with  African  j 
trade  generaUy,  but  the  whole  tenour  of  it  is  to  urgo  i 
the  Germans  to  no  longer  remain  passive  and  unmind-  ‘ 
ful  of  the  resources  of  North  Africa : and  Dr.  Rohlfs  is  i 
not  Ukely  to  preach  in  vain  to  his  countrymen.  Now,  j 
if  these  waving  acres  of  esparto  offer  such  great  in-  i 
ducements  to  the  astute  and  cautious  German,  do  they  1 
not  merit  even  greater  attention  from  ourselves  ? 
Already  our  paper-makers  have  cause  to  tremble  for  the 
future,  since  France  has  made  such  strides  on  Tunis, 
and  if  our  merchants  allow  themselves  to  be  outstripped 
by  German  rivals  on  neutral  territory,  we  shall  soon 
have  to  import  all  our  paper  from  the  Continent,  in 
spite  of  aU  that  Mr.  Routledge  is  doing  for  us. 


COREESPONDEI^CE. 


AUSTRALIAN  FRUIT  FOR  ENGLAND. 

I note  with  interest  the  information  in  the  Journal  of 
9th  inst.,  page  778,  that  we  may  expect  fruits  of  various 
kinds  from  Australia.  No  doubt  apples,  pears,  and 
oranges  can  and  will  be  shipped  to  advantage  thence  to 
this  country,  because  aU  these  fruits  ripen  after  being 
plucked ; but  I think  the  writer  in  the  Colonies 
and  India  is  over  sanguine  as  to  ficrst-class  grapes 
being  able  to  stand  the  voyage,  and  to  arrive  in 
such  good  condition  as  to  compete  with  home-grown 
hot -house  productions.  Be  that  as  it  may,  my  experience 
of  thirty  years  as  a grape  grower  teaches  me  that  grapes 
never  ripen  in  the  sH^ghtest  degree  after  being  gathered, 
but  merely  wither  and  shrivel,  &c.  I think  all  grape 
growers  are  agreed  on  this  point.  If  I am  wrong,  I 
shall  be  glad  to  be  corrected.  James  Fildes. 

44,  Spring-gardens,  Manchester,  10th  September,  1881. 


GENERAL  NOTES. 


Agriculture  in  Victoria.— From  the  lately  published 
agricultural  statistics  of  the  Colony  of  Victoria  for  the  years 
1880-81 , it  appears  that  while  in  1 872  the  area  under  wheat 
was  334,609  acres,  under  oats  175,944  acres,  under  potatoes 
39,064  acres,  and  under  hay  103,206  acres,  the  amounts,  in 
1881,  have  increased  under  wheat  to  976,416  acres,  have 
decreased  under  oats  to  133,910  acres,  and  increased  under  , 
potatoes  to  44,773  acres,  and  rmder  hay  to  249,424  acres.  | 
The  average  produce  per  acre  is  considerably  less  in  1 881  ■ 
than  it  was  in  1872.  In  the  latter  year,  the  produce  was 
13-46  bushels  of  wheat,  18-76  bushels  of  oats,  3-22  tons  of 
potatoes,  and  1 -40  tons  of  hay.  In  1 881 , the  yield  has  been 
9-95  bushels  of  wheat,  17-61  bushels  of  oats,  2-79  tons  of 
potatoes,  and  1 *20  tons  of  hay. 
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CANTOR  LECTURES. 

THE  ART  OF  LACE-MAKING. 

By  Alan  S.  Cole.* 

Lecture  III.— Delivered  May  2xd,  1881. 

PiUotu-made  lace.  Fibres  and  threads  twisted  and 
plaited  to  make  rope,  cord,  twine,  and  braids.  Fringes. 
Grecian  fillets.  Twisted  thread-work  in  Emjland  in 
the  \bth  centarif.  Plaited  and  twisted  thread-work. 
Pirls.  Merletti  a Pionibini.  Simple  icork  done  on  a 
pillow.  Manufacture  of  pins,  (juipure,  tape  lace. 
Pillow  laces  of  scroll  desujn.  Grounds  of  meshes  and 
ether  characteristics  of  pillow  laces.  Italian,  Flemish, 
German,  French,  and  Emjlish  pillow  lace. 

I.  This  evening  we  are  to  consider  the  second 
division  of  liaiul-made  lace,  namely,  pillow-made 
lace.  The  outgrowth  of  needle-point  lace  from 
embroidery  done  upon  a foundation  of  stuff,  then 
upon  a web  or  net  of  some  sort,  and  at  length 
upon  a skeleton  pattern  of  threads,  was,  I hope, 
established  when  we  last  met.  The  workmanship 
of  our  present  subject  is  quite  different.  Pillow- 
made  lace  is  built  upon  no  substructure.  It  is  a 
representation  of  a pattern  obtained  by  twisting 
and  plaiting  threads.  In  the  midst  of  the  endless 
combinations  of  forms  inspired  by  the  sight  of 
objects  of  all  sorts,  men,  animals,  flowers,  leaves, 
fmits,  cis  well  as  historic  treatments  in  dexnctiug 
such  forms,  that  which  in  primeval  times  claimed 
respect  as  being  a pattern,  now  seems  to  relegate 
itself  to  a position,  which,  if  not  considered  to  be 
contemptible,  is  at  least  so  humble  as  to  x^ass 
into  insignificance.  Nevertheless,  students  of  the 
history  of  ornament  find  much  that  is  admirable 
and  instructive  in  the  simplest  juxta-posings  of 
lines  and  curves.  And  in  glancing  at  the  use  of 
patterns  wrought  in  twisted  and  plaited  threads 
we  must  not,  of  course,  omit  to  note  i^atterns  of 
jirimitive  character. 

II.  The  ancestry  of  laces  made  on  the  pillow  may 
be  found  in  examples  of  primitive  twistings  and 
jdaitings  of  fibres  and  threads.  In  my  first  lecture 
I alluded  to  a few  such  examples,  and  I hope  you 
will  excuse  me  if  I again  briefly  remind  you  of 
them.  They  must  be  dissociated  from  works  of 
the  loom.  They  come  into  the  class  of  rope,  cord, 
and  twine  making.  They  are  also  nearly  related 
to  smaller  cords,  such  as  corset  laces,  sleeve  laces, 
boot  laces,  and  to  another  branch  of  the  same 
family,  namely,  narrow  braids  and  tapes.  Pope 

• The  right  of  reproducing  the  iUustrations  is  reseirv'ed. 


making  was  known  by  the  Egyptians  in  early 
times,  and  it  appears  probable,  if  not  certain, 
that  this  manufacture  was  at  a similar  early  date 
practised  by  Oriental  people  living  much  further 
west,  as  in  the  Hindoo  Peninsula,  and  the 
immense  Mongolian  Continent.  Amongst  the 
peoples  living  there,  the  use  of  ropes  and  cords  for 
purely  utilitarian  purposes  was  apparently  followed 
by  the  manufacture  of  finer  plaited  and  twisted 
cords  and  threads  made  of  finer  materials  than 
rough  fibres,  such  as  coloured  silks  and  metallic 
threads,  wires,  or  delicate  metal  strips  for  decora- 
tive purposes.  These  came  “in  response  to  the 
first  spiritual  want  of  barbarous  man,”  which,  as 
Carlyle  says,  is  decoration.  At  what  date  fringes 
were  used  it  is  perhaps  impossible  to  say.  Besides 
fringes,  there  seem  to  be  coeval  fine  twisted  threads 
upon  which  to  string  pearls,  precious  stones,  and 
beads  for  personal  adornment.  As  well  as  these  we 
should  not  forget  girdles  or  cinctures,  which  come 
to  us  from  impenetrable  epochs  of  religious  myths. 
Nets  of  plaited,  golden,  and  silken  threads  were 
worn  by  Grecian  women.  Fillets  for  binding  their 
hair  and  foreheads  were  often  narrow  braids  made 
with  silken  and  metallic  threads.  Muller  specifies 
the  diadema,  or  fillet,  which  was  placed  among 
the  hair,  and  was  of  equal  breadth  all  round  the 
head.  The  toenia  was  usually  a broader  fillet  with 
two  narrower  ones  at  each  end.  Hercules  and 
athletes  are  represented  as  wearing  fillets  com- 
posed of  several  toenioi  twisted  together. 

III.  We  saw  an  example  of  the  art  of  plaiting 
and  twisting  cords  together  for  borders,  800  years 
before  Christ  in  Assyria.  But  the  design  of  this 
was  quite  xjriniitive.  This  jirimitiveness  of  design 
ill  twisting  and  jilaiting  threads  appears  to  have 
continued  for  a long  time.  A different  treatment 
of  borders  occurs  upon  the  costume  of  certain 
Dacians  who  are  depicted  in  the  famous  column, 
coming  before  the  Emperor  Trajan.  (Fig.  1.) 
This  is  some  900  years  later  than  the  Assyrians. 


Em.  1. 


Border  from  Dacian  costumes,  soilpturcs  on  Trajan’s  column  (2nd 
century). 

IV.  Evidences  of  similar  minor  details  of  costume 
from  the  2nd  to  the  12th  century  are  scattered,  and 
rather  difficult  to  obtain.  Something,  however, 
can  be  gleaned  from  early  Christian  sculptures, 
frescos,  and  Mosaics,  and  from  Byzantine  works  of 
art. 

V.  As  I mentioned  above,  the  term  lace  has  long 
been  applied  to  braids  and  such  like.  Gold  braid 
especially,  or  as  it  is  called,  gold  lace,  is  of  ancient 
origin.  Scandinavians  and  Danes  apparently  made 
such  gold  lace,  remnants  of  which  have  been  dis- 
covered buried  in  England, 
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\'I.  Before  stockings  came  to  be  knitted,  Eomans 
anti  Barbarians  used  to  encase  their  legs  in  strips  of 
coarse,  plaited,  and  woven  material.  These  braids, 
..j;  they  might  be  called,  were  neatly  plaited  round 
t’.  • log,  from  the  knee  to  the  ankle,  as  may  be  seen 
in  the  leg  coverings  on  an  early  sculpture, 
] r=  -bably  of  the  2nd  century,  if  not  earlier,  of  the 
••(j-  O'l  Shepherd.” 

\'1I.  But  I must  not  detain  you  with  these 
i:  <^anccs  of  antique  plaitings  and  twistings.  We 
li  V.-  to  an-ivc  at  the  use  of  finer  twistings  and 
] V fings  as  they  may  occur  in  decorating  edges  of 
. tin  -c.  Befined  and  graceful  little  ornaments, 
insisting  very  much  of  small  golden  and  silken 
f ’ “ads  plaited  to  form  flattened  cords,  appear  to 
! ve  been  common  in  the  early  loth  century.  These 
itth-  ornaments  are  frequently  indicated  along  the 
’ ; di  rs  of  dresses  and  robes,  such  as  those  painted 
' y Gentile  da  Fabriano,  Fra  Angelico  (Figs.  2,  3, 


Fig.  2. 


and  1),  and  Carlo  CrivelK.  These  names  particu- 
I rly  occur  to  me  as  I have  noted  examples  of  the 
■ >i  imented  work  we  are  considermg,  in  pictures 

oy  1 hem. 


Fig.  3. 


. -f  i-'iiM  thre  -l  oiTijirnfut,  niken  from  a robe  painted  by 
(.'rivclli  (15th  century). 

\ III.  About  the  time  of  these  artists,  that  is 
t an  l.f^  T fr)  1 1(1.3,  the  wearing  of  linen  garments 
oe  ..].  .;  . While  women  wore  linen  wound  round 


Fio.  I. 


' -ds  fvj-.q  7)(.(;]vS,  the  ends  falling  over  their 
: ? d-iri-.  ,r«m  Wore  scarcely  anything  which  we 
now  n-cogni::e  as  a collar.  A niinuto  indi- 
' ' "»der-linen  shirt  appeared  above  the 

^ j “ plaited,  or  hanging  loosely  from  the 

I In  Holbein’s  time,  which  enrries  us  into  the 


middle  of  the  16th  century,  the  linen  collar  had 
come  into  fashion,  as  may  be  seen  from  his  various 
portraits.  Along  these  early  collars,  and  also  upon 
the  first  ruffs,  a series  of  small  loops,  made  of  plaited 
threads,  was  fastened.  This  sort  of  trimming  was 
called  “purling,”  and  is  similar  to  the  series  of 
loops  shown  upon  the  edge  of  a cloth  in  Fig.  4. 
The  purse  of  the  carpenter,  in  the  Canterbury 
tales,  is  “purled  with  latoun.”  Latoun  appears  to 
have  been  a sort  of  metal-twisted  thread.  The 
purling,  in  its  application  to  collars  and  ruffs,  then, 
was  just  the  reverse  of  those  Italian  thread  orna- 
ments depicted  by  Crivelli  and  others,  which  were 
fastened  on  to  the  stuff  of  the  dress,  as  in-  Figs.  2 
and  3.  The  purl  was  open  thread  work,  attached 
to  the  edge  of  a border,  and  was  in  use  in  the  loth 
century. 

X.  An  interesting  inventory  of  articles  belong- 
ing to  the  Sforza  family  in  1493  contains  mention 
of  a pointed  border  made  with  “ doii  fuxi”  two 
bobbins  perhaps,  or  else  knitting  or  hooked  needles. 
And  this  pointed  border  has  been  much  relied 
upon  by  different  writers  as  being  early  pillow  lace. 
I think,  however,  we  might  correctly  surmise  that 
it  was  a “ purling.”  And  if  we  may  call  “ purl- 
ing” lace,  then  plaited  and  twisted  lace  work 
belongs  to  the  loth  century.  It  is,  however, 
almost  as  much  a lace  as  the  bolder  Assyrian  and 
Eoman  fringings. 

XI.  We  need  not  perhaps  here  dive  into 
etymological  depths  for  the  origin  of  the  word 
lace.  The  meaning  attaching  to  it  has  like 
that  of  many  other  words  undergone  change. 
Long  before  plaiting  and  twisting  had  been 
applied  to  produce  rich  and  varied  designs,  the 
word  lace  had  described  the  plaited  threads  used 
m the  manners  above  mentioned.  And  of  this, 
we  have  a remarkable  instance  in  an  Harleian 
MS.  of  the  time  of  Henry  VI.  and  Edward  IV., 
about  1471.  Directions  are  given  in  it  for  the 
making  of  lace  Bascon,  lace  indented,  lace  bor- 
dered, lace  covert,  a brode  lace,  a round  lace,  a 
thynne  lace,  an  open  lace,  lace  for  Hattys,  and 
such  like.  The  MS.  opens  with  an  illuminated, 
capital  letter,  in  which  is  the  figure  of  a woman 
making  these  articles.  But  her  implements  are  not 
those  with  which  lace  of  ornamental  quality  from 
the  middle  of  the  16th  century  and  onwards  has 
been  made.  A clear  description  is  given  how  threads 
in  combinations  of  two,  threes,  fours,  fives  to  tens 
and  fifteens  were  twisted  and  plaited  together. 
Instead  of  the  well-known  pillow,  bobbins,  and 
pins  with  which  pillow  lace  is  now  made,  the  hand 
was  used.  Each  finger  of  a hand  had  the  func- 
tion assigned  to  it  of  serving  as  a peg.  The  writer 
of  the  MS.  says  that  it  shall  be  understood  that  the 
first  finger  next  the  thumb  shall  be  called  A,  the  next 
B,  and  so  on.  According  to  the  sort  of  twisted  cord 
or  braid  which  had  to  be  made,  so  each  of  the  four 
fingers.  A,  B,  C,  D,  might  be  called  upon  to  act 
like  a reel,  and  to  hold  a “bowys,”  or  bow,  or 
a little  ball  of  thread.  Each  ball  might  be  of 
different  colour  from  the  other.  A “thynne  lace” 
might  be  made,  with  three  threads,  and  then  only 
fingers  A,  B,  C would  be  required.  A “round  lace” 
stouter  than  the  “ thynne  ” lace  might  require  the 
service  of  four  or  more  fingers.  By  occasionally  drop- 
ping the  use  of  the  thread  from  certain  fingers,  a sort 
of  indented  lace  or  braid  pright  be  made.  But  when 
a laco  9|  more  importance  Jjg,d  to  be  made,  such 
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as  broad  lace  for  “Hattys,”  the  hands  of  an  assist- 
ant were  required.  In  the  quaint  language  of  the 
period,  the  MS.  tells  us  how  we  should  take  a fellow 
and  set  him  on  our  right  or  left  hand.  Thus  the 
worker  would  have  an  additional  ten  fingers  or 
pegs  in  the  two  hands  of  his  assistant.  For  still 
more  important  work,  two  assistants — one  standing 
on  each  side  of  the  worker — would  be  required, 
and  so  twenty  pegs  or  reels  would  come  into  use. 
A process  like  this,  involving  the  employment  of  so 
many  people  to  produce  an  insignificant  article 
of  luxury,  leads  us  to  reflect  upon  the  immense 
change  which  has  been  effected  in  four  hundred 
years,  not  only  in  respect  of  the  improved  allot- 
ment of  labour  to  willing  hands,  but  also  as 
regards  the  increased  demand  and  consumption  of 
trivial  articles.  The  very  idea  of  employing 
fingers  as  pegs,  sounds  ludicrous.  The  unfortunate 
men  or  women  who  passed  their  time  in  holding 
up  their  ten  fingers,  cannot  have  had  as  much 
enjoyment  out  of  their  work  as  that  which  a con- 
firmed player  at  cat’s  cradle  derives  from  his 
strings.  Indeed,  according  to  Adam  Smith’s 
opinion  upon  the  division  of  labour,  they  “ must 
have  lost  habits  of  exertion,  and  become  as  stupid 
and  ignorant  as  it  is  possible  for  human  creatures 
to  become.”  Fortimately,  however,  in  the  little 
domain  of  lace-making,  conditions  like  this  were 
not  to  last  long. 

XII.  The  ingenuity  of  labour  in  producing 
ornaments  in  plaited  and  tAvisted  cords,  or  laces, 
and  of  curling  them  in  open  loops,  and  such  like, 
along  linen  collars  and  cuffs,  was  not  lost  upon 
desigivers  of  patterns.  For  soon  after  the  publica- 
tion of  desi^is  in  “reticella”  and  “punto  in  aria,” 
wo  find  designs  for  “merletti  a piombiiii”  ( Fig. 
d).  Merletti  ” is  the  Italian  for  lace  work,  and 

Fig.  0. 


I’ai-t  of  the  neck  of  a shirt,  trimmed  with  “Merletti  a rioraLiui,” 
Italian.  Late  16th  century. 

a “ piombini  ” means  leaden  bobbins.  To  work 
design  like  that  in  Fig.  5,  it  is  apparent  that 
implements  other  than  fingers,  or  even  a series  of 
X>€gs,  were  necessarj\  And  since  traditional  practice 
indicates  an  origin  of  implements  used,  we  are 
more  or  less  forced  into  an  inquiry  as  to  the 
first  employment  of  the  pillow,  of  bobbins,  and  of 
pins,  all  of  which  must  have  been  somewhat  used 
for  the  Venetian  patterns  of  “ merletti  a piombini  ” 
in  the  latter  part  of  the  16th  century.  A cushion 
or  pad,  on  which  were  fixed  stuffs  to  be  em- 
broidered by  the  needle,  is  possibly  as  early  in  use 
w the  open  frame,  and  this  latter  was  well 
known  m mediaeval  times  qnd  even  before  tfiiin. 
But  an  essential  of  pillow -lace  making  i>  the 


means  of  holding  in  fixed  places  the  little  threads 
as  they  are  being  plaited  and  intercrossed  according 
to  the  patterns  required.  This,  I think,  implies  a 
necessity  of  pins  of  some  sort.  Now,  before 
metal  pins  were  in  common  use,  we  had  rather  the 
reverse  of  this  process.  Instead  of  the  balls  of 
thread  being  pendent,  free  to  be  thrown  over  the 
other,  and  thereby  to  twist  and  plait  threads 
into  patterns,  we  saw  that  balls  or  “bowys” 
of  thread  were,  in  the  15th  century,  placed 
upon  fingers,  and  thus  were  kept  in  fixed  posi- 
tion, the  loose  threads  coming  from  them 
were  plaited  and  twisted.  But  in  pillow  - lace 
making  it  is  the  loose  threads  from  the  bobbins 
which  are  fastened  on  to  the  pillow,  and  the 
bobbins,  with  their  balls  of  threads,  are  constantly 
thrown  about. 

XIII.  The  process  of  making  lace  on  the 
pillow  is  very  roughly  and  briefly,  as  follows : — 
A pattern  is  first  drawn  upon  a piece  of  paper  or 
parchment.  It  is  then  fastened  to  the  pillow.  The 
pillow  or  cushion  may  vary  in  shape.  Some  lace- 
makers  use  a circular  flattened  pad,  backed  with 
a flat,  circular  board,  in  order  that  it  may  bo 
placed  upon  a table.  Other  lace-makers  use  a 
well- stuffed  round  pillow  or  short  bolster  flattened 
at  the  ends,  so  that  they  may  hold  it  between  the 
knees.  On  the  upper  part  of  the  pattern  are 
fastened  the  ends  of  the  threads  from  the  bobbins. 
The  bobbins  thus  hang  over  the  pattern.  The  lace 
worker  must  be  versed  in  the  knowledge  of  where 
her  fixed  points  are  to  be.  These  fixed  points  rule 
the  way  in  which  the  plaiting  and  twisting  shall 
follow  the  pattern.  Into  these  points  she  puts  her 
pins,  as  she  comes  up  to  them  in  the  course  of  her 
work.  They  are,  in  lace  of  simple  pattern  even,  so 
close  together  that  a dense  forest  of  them  is  soon 
massed  into  a very  small  compass.  Without  attempt- 
ing to  convey  an  idea  to  you  of  the  growth  of  such 


Fig.  G, 


a forest,  I will  merely  take  a simple  form,  and 
ciidoavour  tf>  show  you  how,  say  a triangle,  might 
be-  >yorked  ip  pillow  lace.  These  fixed  points  are 
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1.,  iiiily  necessary  for  tliis — one  at  each  angle. 
Around  these  ijoints  the  lace  Avorker  would  have 

1..  work  her  plaitiugs.  Fig.  G is  intended  to 
indii'ate  this. 

XIV.  V'lien  you  look  into  the  minute  devices,  in 
whi<-li  tlwn?  arc  forms  more  complicated  than  a 
iria;  you  may  realise  the  extraordinary  labour 
iiiv.  Vi  li  ni  j)illow-lace  making.  This,  at  least,  I 
♦t;nk,  i jiiftty  clear,  namely,  that  the  method 
i f ntivking  this  kind  of  lace  is  totally  different 
Hi  t-;  that  of  needle-pouit  lace.  Yet  often  do 
\vi  - . slightly'  acquaint  ourselves  with  the 
. 1 arai  tL  ih.tics  of  our  possessions,  that  we  placidly 
t 11  a ]iiec(i  of  })illow-made  lace  needle-point 
:iii  i‘.  and  '•/"  versa.  Anyone  who  owns  a piece 
i f l.ac  ought  to  know  something  of  how  it 
wa-  ni-ole.  A realisation  of  the  pains  and  troubles 
fxpiiuhtl  and  caused  in  producing  it  should 
in  ai  jise  our  apjjreciation  of  it.  We  may  regret 
th*>  tremendous  amount  of  labour.  Still,  whether 
wt  regret  it  or  not,  a piece  of  lace  is  a record — 
on  per  or  improper,  but,  nevertheless,  a record — of 
labour  ami  time  exxDended.  And  expenditure  of 
labour  and  time,  devoted  either  to  the  produc- 
tion of  an  ironclad  or  a bit  of  lace,  seems,  I think, 
worth  that  recognition  Avhich  a knowledge  of  it 
f.  rees  U])On  llS. 

XV.  You  will  have  remembered  the  “purled” 
eb  a os  of  plaited  thread  and  silk,  and  the  “ merletti 
a i)iombini,”  in  making  which  pins  became  neces- 
sary. Almost  coincidently  with  the  development 
of  the  “ merletti  a xnombini,”  the  rapid  manu- 
fa^birc  and  use  of  metal  pins  seems  to  arise. 
A few  years  ago,  the  Commissioners  of  Patents 
p::  .-li^hedi  some  abridgments  of  specifications  of 
parents.  And  as  regards  pins,  some  interesting 
t a,  t i are  stated,  which  are  worth  quoting : — “ Pins 
■ ru  (-d  (if  wire  seem  to  have  been  unknown  in 
Ihigland  until  about  the  middle  of  the  15th 
< ' iitui-y,  before  which  time  they  were  larger  than 

present  ])ins,  and  were  made  of  boxwood, 
;v  ii y.  and  s(uiie  few  of  metal.”  In  Eichard 

Jl.'s  liiiir,  about  1183,  tlieie  was  a prohibitory 
-diiiilo  .ig.'iiiisl  t)i(.>  iiiqiortation  of  jjins.  Queen 
! ;;ll  ' iin<;  llowaid  is  Said  to  have  imx)orted  them 
lilt:-  laigl.iiid  about  tifly  years  later,  and  at  this 
Ib  ioy  \ 111.  .saiieli{Uied  an  Act  to  regulade 
Cl'-  ••Ini'-  iiiakiiig  of  j)yniies.”  They  were  to  be 
p‘-iiited,  with  heads  tij’jiily  soldered  on  to 
rlr  inv;.  'i  Ik;  jiriee  of  them  was  not  to  be  more 
!'ji  0 (b.  sd.  du-  ^ay,  about  80s.  of  our  money)  per 
'i  lujugh  used  as  dress  fasteners,  it  is 
: lic  iii  tlieir  then  value,  that  pins  cannot 

i'uV''  Ill  ' ll  at  all  ])leid.iful.  The  tuaimfacture  of 
ni:  iii  Sirius  to  have  been  of  foreign  origin,  and 
"ir.-  r.larbd,  it  devcloxAcd  fairly  rapidly, 
•in  ( oidiiieiii,  ill  Italy',  Certiiany,  Spain,  and 
! njii'-c'.  |:.eiliaj:s,  ]iiiis  became  almost  sufficiently 
m . !'■  ;s  tor  (jouiiiion  use  about  the  latter  jiart 
s tier  lOfh  eriilury.  And  it  is  at  this  X)eriod 
■esje!,  I laiek  we  tind  tliat  iiillow-lacc  making 
' o;  .'.'reed. 

X \ I . Ui  tlirliistoryof  bobbinstluTeisnotsomuch 
b I -it  lie  bits  of  wood,  bone  or  lead,  Avould 

ml  ii.ueo  : ]ieeial  ingenuity  be  converted  into 
w ’ ' .IS  for  thread.  The  shape  given  to  bobbins 
a.  rrr.ull  of  convenic'ncc  in  throwing  the 
f-'*l  < thread  one  over  the  other.  An 
' r ai'-o  in  obviously'  uku'c  suited  to  such  a 

e-i'p.  e daini;.  a reel.  An  oft-(xuoted  evidence  of 


pillow-lace  making  is  an  engraving  by  a Flemish 
artist  of  the  16th  century — Martin  de  Vos.  He 
drew  a series  of  plates  illustrative  of  occupations 
throughout  the  seven  ages.  One  of  them  is  a girl 
seated  with  a square  cushion  upon  her  lap, 
apparently  plaiting  threads.  The  drawing  is 
scarcely  detailed  enough  to  show  the  process  of  the 
girl’s  work.  A pattern  seems  to  be  fixed  to  her 
cushion,  and  six  pear-shaped  weights  or  bobbins 
depend  from  it.  It  cannot,  I think,  be  decided 
that  these  weight  are  bobbins.  If  they  are  bobbuis 
they  are  clearly  not  numerous  enough  to  work 
such  a lace  design  as  that  which  the  size  of  the 
roll  upon  the  cushion  would  warrant  one  to  believe 
was  contemplated.  I rather  hold  to  the  opinion 
that  the  supposed  bobbins  are  weights.  In  any 
case,  however,  aasuming  that  Martin  de  Vos  has 
drawn  a pillow-lace  maker  at  work,  his  drawing  is 
not  so  conclusive  on  the  matter  as  are  certain 
designs  by  Parasole,  published  at  the  end  of  the 
16th  century.  On  these  is  a statement  of  the 
numbers  of  leaden  bobbins  to  be  used  for  different 
patterns.  Some  require  18,  others  as  many  as  68 
bobbins.  Fig.  5 supplies  us  with  a specimen  of  the 
sort  of  plaited  and  twisted  thread- work  of  the  time 
we  are  considering. 

XVII.  Judging  from  some  slightly  earlier  speci- 
mens of  nearly  similar  work,  I think  that  many  of 
the  plaited  lines  in  it  were  plaited  separately,  in 
lengths.  When  a sufficient  supply  had  been 
worked,  then  the  lengths  of  these  plaitings  might 
be  wound  round  a sort  of  bobbin.  Supplemented  by 
a few  other  bobbins  containing  perhaps  single 
threads,  a number  like  12  or  16  bobbins  so  charged 
would  probably  suffice  for  working  out  designs 
without  a multitude  of  small  metal  pins.  This 
conjecture  is  to  some  extent  corroborated  by-  speci- 
mens in  which  we  can  trace  a still  further  use  of 
plaited  fine  cords.  The  question,  however,  is 
somewhat  involved,  and  without  wishing  to  press 
my  idea  as  to  such  a method  of  work,  I would  merely 
observe  that  four  or  five  j)laited  fine  cords  used  in 
combination  would  be  but  a development  of  the 
“purling,”  which  was  done  with  one  or  two  fine 
cords  interplaited. 

XVIII.  Before  entering  into  the  territory  of 
white  thread  laces  of  maturer  designs,  I should 
like  to  make  one  or  two  remarks  upon  a work 
done  with  stiffened  cords  or  even  wires,  which 
in  some  respects  alhes  itself  with  wire  filagree 
work.  This  ornamentation  in  stiffened  cords,  seems 
to  be  earlier,  qua  importance  of  design,  than  the 
plaited  and  twisted  thread-work.  It  was  known 
under  the  name  of  “guipure,”  and  was  made 
with  gimp.  Gimp  is  a small  cord  made  by  closely 
whipping  round  a narrow  strip  of  parchment,  or 
a small  bundle  of  threads,  or  a wire,  fine  threads 
of  silk  or  flax,  and  sometimes  little  metal  strips. 
It  appears  to  have  been  in  existence  in  the  15th  and 
16th  centuries  in  Italy,  and  France,  and  Spain. 
It  is  an  entirely  different  work  from  either  needle- 
point, or  pillow-lace  making.  Patterns  were  made 
by  laying  gimps  side  by  side,  or  singly,  bending 
them  to  the  shape  required,  and  then  holding 
them  together  by  means  of  little  loops  of  thread. 
The  stiffness  of  the  gimp  also  served  to  retain  the 
j)attern  into  which  the  gimp  might  be  twisted.  In 
spite  of  this  distinctiveness,  Venetian  needle-point 
lace,  and  many  laces  in  which  brides  or  tyes  pre- 
dominate, have  been  called  “ guipure.”  Some  gold 
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laces  are  reasonably  called  “ guipures,”  perhaps, 
though  the  greater  portion  of  the  gold  laces  extant 
are  made  after  the  manner  of  17th  century  pillow- 
lace  making,  and  are  not  therefore,  as  the  true 
“guipure”  is,  dependent  upon  the  ductile 
characteristic  of  gimp  or  wire  for  retaining  their 
patterns. 

XIX.  Returning  to  pillow-laces  proper,  I wish 
to  call  your  attention  to  the  way  in  which 
compactly  plaited  white  thread  lines  developed 
into  flatter  lines.  An  early  instance  of  this  we 
shall  see  in  this  specimen  (Fig.  7),  which  dates 

Fig.  7. 


Plaited  and  tested  thread-work  known  as  “ Merletti  a Piomhini.” 
About  1560. 

from  the  end  of  the  16th  centuiy.  Another  de- 
velopment of  these  flat  portions  of  plaited  work  may 
be  seen  in  this  specimen  (Fig.  8).  So  flat  and 


Fig.  S. 


Vandyke  or  “ In  nt  lie  ” of  ])ill(tw-m:ide  lace.  Late  IGtli  or 
early  17tli  century. 

close  is  the  work  here  that  it  looks  almost  as  though 
a j)iece  of  linen  had  been  used,  and  from  it  had 
been  cut  out  the  various  forms.  However,  all 
this  is  plaited  and  twisted  thread-work  done  upon 
a pillow.  Somewhat  similar  to  this  in  resjject  of 
work  are  the  passements  au  fiiseau  used  in  France 
in  the  early  17th  century. 

XX.  You  will,  in  the  two  recent  specimens,  have 
observed  that  the  flat  portions  resemble  narrow 
braids  or  tapes.  Here  is  another  specimen  in 
which  what  might  be  called  a tape  treatment  is 
quite  api)arent  (Fig.  9).  We  have,  therefore,  soon 
come  to  a period  in  early  twisted  and  plaited 
thread  lace-making,  when  means  had  been 
devised  for  rendering  broad  and  narrow  forms, 
tine  and  heavy  lines.  In  my  last  lecture  I referred 
to  the  employment  of  tape  for  making  ornamental 
work  like  lace.  A specimen  of  tape  lace,  with  a 
ground  of  meshes,  lies  on  the  table. 

XXI.  The  art  of  pillow-lace  making  was  not 
so  strictly  confined  to  geometrical  patterns  as 


was  that  of  needle-point  lace-making.  Curved 
forms,  almost  at  the  outset  of  pillow-lace  making, 
seemed  to  have  been  found  as  easy  of  execu- 

Fig.  9. 


Flemish  pillow  lace.  17th  century. . 

tion.  One  reason  for  this,  no  doubt,  is  that 
the  twisted  and  plaited  work  was,  as  we  have 
seen,  not  constrained  by  a foundation  of  any 
kind.  The  plaitings  and  twistings  gave  the 
workers  a greater  freedom  in  reproducing  designs. 
They  could  be  intertwisted  bet  ween  the  fixed  points 
of  the  pattern  with  comparative  facility,  whereas, 
as  we  remember,  the  first  needle-point  lace  workers 
began  their  lace  with  a framework  of  rectilineal 
lines.  Still  the  pillow-lace  worker  did  not  in  the 
matter  of  pattern  proceed  altogether  faster  than  the 
lace  worker  with  a needle.  They  virtually  kept  an 
even  pace  side  by  side.  If  anything,  the  pillow 
workers  seem  to  owe  more  to  the  designers  of 
patterns  for  needle-point  lace,  than  otherwise. 

XXII.  About  the  early  17th  century,  important 
designs  for  plaited  and  twisted  thread-work  were 
l)roduced.  Of  such  I have  a specimen  to  show 
you.  It  is  a bed-cover,  about  4 ft,  5 in.  square. 
Fig.  10  shows  a quarter  of  the  design.  The 

Fig.  10. 


Comer  of'a  bed  cover  of  pillow-made>'ork.  17th  ccntuiy. 

,,  Flemish. 

design  is  chiefly  composed  of  double-headed 
German  eagles,  surmounted  by  a Germanesque 
crown,  and  of  insignia  of  the  order  of  the  Golden 
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Fleece.  In  the  South  Kensington  Museum  it  is 
described  as  being  made  of  “ tape  guipure.”  But 
this  clearly  is  a misnomer.  There  is  no  gimp  in  it ; 
neither  is  there  tape  in  the  accepted  sense  of  the 
woi'd.  Although  no  doubt  made  in  separate 
1-ortions,  afterwards  fitted  and  fastened  together, 
tlie  whole  was  jdaited  on  the  pillow.  A revised 
edition  of  the  catalogue  of  the  lace  collections  at 
S util  Kensington  will,  I hope,  shortly  correct  the 
errors  1 have  i)ointed  out.  But  there  is  another 
uii.  '-ti.on  ot  interest  attaching  to  the  existing 
deserij)tion  of  this  fine  bed-cover.  It  was  bought 
by  the  Kensington  Museum  from  Mr.  J.  C. 
b'obinson,  who  had  acquired  it  in  Spain.  Its  pro- 
]-rietor,  a member  of  a noble  family,  had  a history 
that  it  was  of  Spanish  workmanship,  and  had  be- 
longed to  Philip  IV.  of  Spain.  Decorated  bed- 
e.'vers  were  in  the  time  of  that  king  much  affected 
by  wealthy  Spaniards.  But  this  fact,  and  the 
legend,  have  not  convinced  me  that  it  is  of  Spanish 
worlvinanship.  Because  Frenchmen  like  Stilton 
cheese,  and  because  we  can  buy  good  Stiltons  at 
Chevet’s,  in  the  Palais  Eoyal,  we  don’t  decide  that 
Stiltons  are  made  in  France.  In  my  first  lecture 
I quoted  incidents  strongly  tending  to  show  that 
Si  lain  had  never  been  a country  of  importance  in  the 
nmking  of  laee — at  least,  at  so  early  a date  as  that 
■:  ‘f  tliis  bed-cover.  Spain  published  no  lace  pattern 
books.  Her  archives  are  replete  with  records  of 
iinjiortcd  laces.  She  appears  to  me  to  have  been 
a great  political  and  commercial  power,  unlike 
artistic  and  industrious  Italy  and  Flanders.  She 
may  have  been  more  like  France,  though 
] uiiaps  loss  artistic  ; and  France,  even  in 
llic  early  17th  century,  had  little  prestige  in 
making  laces.  France  later  on  acquired  a 

n nown,  whcji  she,  or  rather  her  King  and 
V inister,  (!stablished  lace-making  centres.  I have 
n-i  y(;t  found  out  that  Spain  took  analogous  steps 
t o wards  promoting  the  art  of  lace-making.  Indeed, 
.a  tunes  wont  on,  her  political  and  commercial 
]-*wer  declined  with  apparently  no  immediate 
< omi‘-' ni^ating  resurrection  of  artistic  industry. 
>N  -w,  I'laiidors  and  Spain,  during  the  16th  and 
j'art  of  the  1 7th  centuries,  were  under  one  Govern- 
m.-Tif.  From  Flanders,  or  as  they  are  called 
onaiii.di  i<’landers,  Spain  imported  most  of  the 
1 M l .s)i(>  wanted.  Looking  to  the  excellent  com- 
] lctfm“s  of  this  bed-cover,  it  seems  to  me  to  have 
ii  l<  rna)  ovidoneo  of  being  the  work  of  Flemish 
1 t:  •‘-malirrs.  Had  it  becai  of  Spanish  workman- 
•'liip  w(!  should  surely  have  had  other  specimens 
mop'  jieeuliru’Iy  Spanish.  And  we  might  have 
■“  jMclcdio  liave  heard  of  distinct  Spanish  laces, 
1':  t as  we  have  Ihiints  d’Alenoon  from  France, 

\ ileT  eiennes,  lUcchliii,  and  Brussels  laces  from 
I'iai  riers,  aiul  Honitoii  from  England. 

XXIII.  l-’or  reasons  slightly  like  those  I have 
::i\  ' II  ill  P '-j.ect  of  Spain,  not  having  been  a lacc- 
I :o  -■  e.-uidry  of  imjiortance,  I am  disinclined  to 
b ' V.  Ill  f)u.  well-known  record,  that  a native  of 
.reirberg,  I’.arlmra  Uttmann,  invented  in  1561, 
j.ill.iwriaee  making.  Hoi-  tomb  in  the  church- 
) 'd  at  Annab.  rg,  is  a construction  apparently 
fU  ti  e j.psent  century.  The  jieople  who  erected 
j '’‘-m  ibed  u])on  it,  “ Here  lies  Barbara 

* tn  .II  ’ , ] m,  January,  1575,  whoso  inven- 

'■ri  of  lace  in  ilin  year  1561  made  her  the  beno- 
t eJp'ss  of  the  Ilartz  Mountains.”  The  sort  of 
v.v  K winch  .she  is  said  to  have  made  and  taught  to 


the  people  was  a species  of  knitting.  She  was 
assisted  in  this  by  certain  refugees  from  Flanders. 
It  is  quite  possible  that  she  may  have  made  some 
sort  of  purling  or  even  little  borderings  and 
insertions  like  the  “merletti  a piombini”  of  the 
Venetians.  But  since  the  Venetians  directly  in- 
fluenced the  Flemish,  Barbara  Uttmann’s  adoption 
of  Flemish  work  can,  I think,  hardly  be  called  an 
invention.  I mention  this  point  in  connection  with 
German  laces,  which  by  the  way  have  not  acquired 
any  artistic  reputation,  since  an  idea  seems  to  have 
got  about  that  Barbara  Uttmann  was  an  original 
inventress.  Early  Flemish  edgings  are  similar  to 
the  Venetian  “ merletti  a piombini.” 

XXIV.  We  need  perhaps  trace  the  development 
of  “brides”  ortyes  and  other  details  in  pillow-lace 
making.  The  history  of  them  would  be  similar  to 
that  I gave  in  respect  of  needle-point  work. 

XXV.  As  I have  before  remarked,  design  in 
pillow  lace  very  much  followed  that  in  needle- 
point ; and  this  we  may  see  by  comparing  these 
two  specimens  (Fig.  11  and  12).  In  both  speci- 


Fig.  11. 


Venetian  needle-point  lace. 

mens  we  have  the  scrolls  held  together  by  tyes. 
The  tyes  are  ornamented  with  little  “ picots,”  or 
loops,  and  fillings-in,  or  “modes,”  are  noticeable 
in  both.  In  the  pillow  lace  (Fig.  12),  however, 


Fig.  12. 


rillov’-inade  lace.  ITtli  century. 


there  are  no  such  raised  masses  as  those  of  compact 
button-hole  stitched  work  which  we  saw  in  the 
needle-point  specimen.  The  general  appearance  of 
this  specimen  is  quite  according  to  a piece  of  Vene- 
tian scroll  pattern,  although  it  is  flatly  worked. 
Much  of  this  scroll  work,  sometimes  with  tyes  and 
sometimes  with  grounds  of  meshes,  was  done  on 
the  pillow,  both  in  Italy  and  Flanders.  The  last 
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specimen  I showed  you  may,  perhaps,  be  Italian. 
Here,  however,  is  a specimen  (Fig.  13)  presumed 
to  be  Flemish.  A great  deal  of  this  sort  of  lace 

Fio.  13. 


pillow  lace.  Bishop  Berkeley  in  the  early  18th 
century  makes  a remark  upon  the  relative  values 
set  upon  English,  French,  and  Flemish  laces. 
“ How,”  he  asks,  “ could  France  and  Flanders 
have  drawn  so  much  money  from  other  countries 
for  figured  silks,  lace,  and  tapestry,  if  they  had 
not  had  their  Academies  of  Design.”  England  has, 
however,  now  gone  beyond  France  in  the  number 
of  her  Schools  of  Art,  and  through  a solid  progress 
of  imperial  and  local  co-operation  she  may  soon 
be  able  to  boast  of  a larger  number  of  provincial 
museums,  which  in  an  important  sense  may 
become  academies  of  design  for  the  benefit  of  our 
manufactures. 

XXVII.  But  we  must  return  to  our  inquiries  as 
to  the  development  of  pillow-  lace  making.  W e were 
particularly  discussing  pillow-made  scroll  designs 
held  together  by  brides.  Turning  to  pillow  laces 
with  grounds  of  small  meshes,  I have  here  a 
specimen  of  such  work,  and  one  in  which  a floral 
and  more  naturalistic  treatment  is  noticeable 
(Fig.  14).  Of  about  the  same  period — that  is,  I 

Fig.  14. 


Pillo'w-made  lace,  “ ?i  brides.”  Flemish.  17th  centiuy.  Some- 
times called  “ Point  d’AngleteiTe.” 

was  imported  into  England  in  the  middle  of  the 
17th  century,  and  went  under  the  name  of  “Point 
d’Angleterre.” 

XXVI.  The  real  English  lace  of  this  time 
was  commonly  known  as  bone  lace,  and  was 
apparently  so-called  because  it  was  made  with 
bone  bobbins.  It  Avas  a lineal  descendant  of 
the  “ purling  ” of  Chaucer’s  time,  and  the 
plaited  and  tAvisted  thread  trimming  to  Queen 
Elizabeth’s  ruff.  AVe  may  see  border  lace, 
probably  bone  lace,  sculptured  on  the  tomb 
of  Lady  Doodridge,  at  Exeter,  and  upon  other 
monuments  of  the  17th  century  elseAvhere.  Such 
lace  Avas  allied  in  style  of  make  and  design 
to  the  Venetian  “ merletti  a piombini.”  Bone 
lace  Avas  the  name  by  Avhich  most  English  pilloAv 
lace  made  during  the  17th  century  Avas  knoAvn.  In 
Charles  II. ’s  time  its  manufacture  Avas  of  sufficient 
importance  to  demand  Parliamentary  attention.  We 
had  been  intiuenced  by  Flemish  pilloAv  laces,  and 
Avere,  no  doubt,  doing  our  best  to  imitate  them. 
But  our  English  imitations  Avere  not  fine  and 
artistic  enough  to  please  noble  and  Avealthy  people, 
Avho  accordingly,  as  in  other  countries,  obtained 
their  supplies  of  lace  from  abroad,  and  chiefly  from 
Flanders.  Still  it  Avas  thought  Avise  to  stimulate 
our  bone-lace  manufacture  by  stringently  prohibit- 
ing importations  of  Flemish  lace.  To  evade  these 
stringent  prohibitions,  and  to  enable  English  lace 
dealers  to  .supply  the  country  Avith  the  esteemed 
Flemish  laces,  or  as  they  had  been  called,  “ Points 
d’Angleterre,”  our  manufactures  obtained  the 
services  of  Flemish  lace-makers,  and  induced  some 
to  settle  in  England.  This  took  place  about  1062, 
a date  Avhich  closely  corresponds  AAuth  the  time 
when  France,  by  the  help  of  Venetian  employes , 
was  establishing  her  lace-making  centres.  France, 
however,  more  under  paternal  government  than 
constitutional  Parliamentary  England,  seems  to 
have  been  the  more  successful  of  the  two 
countries  in  obtaining  celebrity  for  her  neAvly 
adopted  industry.  “ Points  d’Alen^on,”  I am 
afraid,  have  always  been  more  prized  than  Honiton 


rillow-m;ulo  lacc,  “arcscau.”  Flemish.  17th  century. 

think,  near  1600 — avo  have  pilloAV  laces  in  which 
other  ornaments,  such  as  heraldic  devices  and 
figures,  Avere  introduced.  This  (Fig.  15)  is,  per- 
haps, an  Italian  pilloAv  lace  of  this  period. 

Fig.  15. 


XXVIII.  On  the  table  are  examples  of  Italian 
pillow  lace,  Avith  a scroll  pattern  of  conventional 
drawing,  done  with  a ground  of  meshes.  I am 
afraid  that  time  Avill  not  allow  me  to  trace  the 
development  of  the  various  plaitings  used  at  dif- 
ferent lacc-making  centres  for  the  meshed  grounds 
or  reseaux.  Generally  speaking,  I do  not  think 
that  these  reseaux  came  to  be  made  before  the 
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17th  century.  The  Flemish  makers  appear  to  have 
excelled  in  producing  them ; and  there  are  three 
important  classes  of  them  which  I will  now  proceed 
to  show  you.  We  may  take  the  Mechlin  first. 
IVIechlin,  as  a lace-making  centre,  dates  from  early 
in  the  17th  century,  at  least.  Here  are  two  speci- 
mens of  characteristic  Mechlin  laces ; the  one  with 
a close  design,  in  which  appear  boys  blowing  horns, 
;ind  carrying  bows  and  arrows,  is  in  the  style  of 
Louis  Quatorze  ornament,  while  the  other,  with  a 
^'round  sprinkled  with  little  roses,  is  some  70  or 
years  later.  A feature  in  Mechlin  lace  is  the 
thread  or  cordonnet  which  outlines  the  pattern  ; 
and  another  is  the  particular  plaiting  of  the  threads 
forming  the  meshes  (see  Fig.  16).  When  a 


Fig.  16. 


I'nlarg^ement  of  meshes  in  Mechlin  lace  grounds,  showing  the 
two  plaited  and  four-twisted  sides  in  each  hexagonal  mesh. 

cordonnet  and  this  sort  of  mesh  appear  in  a 
})illow-niade  lace,  it  is  safe  to  consider  the  lace  to 
l>o  of  Mechlin  manufacture. 

XXIX.  The  second  of  the  important  pillow 
laces  is  the  Valenciennes.  I will  show  you  the 
meshes  first  of  all.  You  here  observe  that  the 
threads  composing  the  sides  of  the  mesh  are 
j)laited(see  Fig.  17).  Xo  sides,  as  in  the  Mechlin 

Fig.  17. 


J.iilargcrncnt  of  mcslics  in  Valenciennes  laces,  showing  the 
plaiting  for  all  sides  of  the  mesh. 

iMi'du'N,  aj-(i  merely  of  twisted  threads.  Xo  out- 
lining thread  or  cordonnet  is  used  in  Valenciennes 
lae.(  . 31k;  ]»att(  rn  is  fiat,  as  you  see  it  in  this 

sj.eeimen  of  late  17th  century.  (Fig.  18.)  ThisFig. 
l!h/  is  a specimen  of  later  date,  after  the  middle  of 
t he  1 St  h century,  when  the  patterns  for  lace  consisted 
of  tlowers  and  buds  sjn-inkled  u])ou  the  ground,  as 
we  saw  it,  not  only  in  the  Mechlin  lace,  but 
also,  (Ini  ing  our  last  lecture,  in  designs  for  Point 
d .\leneon.  The  second  specimen  196  might  be 
called  a piece  of  “ Fausse  Valenciennes.”  The  work 
13  h-ss  regular,  and  the  meshes  are  differently 


plaited.  The  third  specimen,  19c,  is  a piece  of  present 
century  Valenciennes  lace,  made  probably  at  Ypres, 
and  is  a much  more  wiry  and  less  soft-looking 


Fig.  18. 


Valenciennes  pillow  lace. 


lace  than  the  old  “ Vraie  Valenciennes  ” of  the  18  th 
century.  An  interesting  example  of  a French  lace, 
done  in  the  style  of  Valenciennes,  with  ill-drawn 

Fig.  19. 


Pillow  lace. 

“ Vrai  Valenciennes.” 
Late  18th  century. 
French. 


Pillow  lace. 
Valenciennes. 
Early  18th  century. 
French. 


Pillow  lace. 
Valenciennes. 
Made  at  Ypres. 
Flemish. 


Scripture  figures  and  legends,  lies  on  the  table. 
There  are  indications  that  the  date  of  its  production 
was  about  the  first  ten  years  of  the  18th  century. 

XXX.  Xow  a third  important  pillow-made  lace 
is  the  Brussels.  In  Brussels  laces  we  find  many 
sorts  of  designs.  Some  are  placed  on  a ground- 
work of  brides,  others  upon  meshes.  The  plaiting 
of  the  meshes  of  Brussels  lace  is  different  from  that 
of  either  Mechlin  or  Valenciennes  (see  Fig.  20). 
The  plaited  side  of  a Brussels  mesh  is  longer  than 
that  of  a Mechlin  mesh,  otherwise  these  two  latter 
sorts  of  meshes  are  much  alike.  But  a further 
distinctive  mark  of  Brussels  pillow  lace  is  the 
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raised  plaited  cordonnet  or  edging  which  marks 
the  patterns.  This  yon  might  notice  in  this  speci- 
men (Fig.  21a).  This  piece  dates  from  about 


Fig.  20. 


Enlargement  of  mesh  of  Brussels  gi’ouncl,  showing  the  four- 
twisted  and  two-plaited  sides  in  each  mesh. 


the  commencement  of  the  18th  century,  and  the 
pattern  is  remarkable  as  being  a pillow-lace  ren- 
dering of  an  Aleii9on  design.  The  second  specimen 
(Fig.  216)  is  of  the  same  period.  It  is  a mixture 


Fig.  21. 


Pillow  lace. 
Brussels. 
18th  cen- 
tury. 


Needlepoint 
and  pillow 
lace. 

Brussels , 
isth  cen- 
tury'. 


of  needle-point  and  pillow  lace.  The  details  are 
worked  with  a needle  and  the  ground  is  of  pillow 
make.  The  two  specimens  shown  in  Fig.  22  are 
portions  of  lappets.  Fig.  22a  is  again  an  example 
of  an  adaptation  of  a Point  d’Alen9on  pattern 
rendered  in  i)illow  lace.  The  rough  indications  of 


the  variety  of  devices  introduced  into  this  lappet 
do  poor  justice  to  the  extremely  elegant  manner 
in  which  the  threads  themselves  have  been  plaited 
to  represent  the  forms  of  flowers,  birds,  variegated 


Fig.  226.  Fig.  22a. 


Lappets  of  pillow-made  lace.  Brussels.  18th  century. 

“ modes,”  &c.,  actually  shown  in  the  original  lace. 
The  second  lappet  (Fig.  226)  is  of  close  floral  design, 
and  this  close  arrangement  of  flowers  and  leaves, 
broken  by  small  interspersed  mesh  grounds,  has  been 
considered  to  be  a mark  of  early  Devonshire  lace. 
But  the  workmanship  is  precisely  like  the  Brussels 
lace,  and  I am  inclined  to  assign  to  such  piece  a 
Brussels  rather  than  a Devonshire  origin. 

XXXI.  Of  the  various  methods  used  by  Brussels 
lace-workers  in  executing  portions  separately,  of 
bringing  them  and  fixing  them  together  to  form  a 
whole  piece,  as  well  as  of  the  many  combinations 
of  needle-point  and  pillow-lace  making,  I am  sorry 
not  to  be  able  now  to  speak.  Such  details  would, 
if  justly  treated,  supply  matter  enough  for  a sepa- 
rate lecture.  The  specimens  upon  the  table  are  a 
small  index  of  the  variety  of  patterns  worked  by 
the  Mechlin,  Valenciennes,  and  Brussels  pillow- 
lace  makers,  and  some  of  them  are,  as  you  will  see, 
of  beautiful  finish  in  workmanship,  as  well  as  of 
intricate  design. 

XXXII.  My  object  this  evening  has  been  to 
place  before  you  a summary  of  incidents  respecting 
lace  made  on  the  pillow,  and  I hope  I have  to  some 
extent  shown  you  that  it  is  a branch  of  the  art  of 
lace-making  originating  from  a source  different 
from  that  of  needle-point  lace-making,  and  yet, 
in  the  progress  of  its  design  and  pattern  growth, 
becoming  much  allied  with  that  of  needle-point 
lace. 


MISCELLANEOUS. 


ON  A NEW  SCREW  GAUGE  FOR  ELECTRICAL 
APPARATUS.* 

By  William  Henry  Preece,  F.R.S. 

It  is  very  desirable  to  establish  a gauge  for  the  manu- 
facture of  various  small  screws  used  in  the  construction 
of  telegraphic  and  electrical  apparatus.  Sir  Joseph 
Whitworth,  in  England,  and  the  Franklin  Institute  in 
America,  have  done  this  for  the  bolts  and  screws  used 
in  mill-work  and  engineering  generally,  but  no  one  has 
extended  either  system  to  the  finer  work  used  in  those 
numerous  praetical  applications  of  electricity  that  are 

* Read  before  the  British  Association,  at  York,  Sept.,  1881. 


798 


OF  AETS,  September  23,  188L 


JOURNAL  OF  THE  SOCIETY 


uuw  beconiiDg'  so  important.  Gauges  and  screw-plates 
are  now  as  numerous  as  the  makers  engaged  in  the 
trade.  Nettlefold’ s sizes  of  screws  are,  perhaps,  those 
]>e.st  kno\\Ti,  hut  they  are  worked  to  a special  gauge, 
.starting  from  a diameter  of  0-5  inch,  which  is  numbered 
yj,  and  wliich  luis  no  known  relation  to  any  other  gauge 
u.sed  in  telegi-aphy.  Wliitworth’s  standard  gauge  for 
watcli  and  instrument  makers  has  not  yet  been  adopted. 
Tlie  micros(;opical  gauge  is  confined  entirely  to  micros- 
f-oiK*s.  There  is,  in  fact,  no  fixed  pitch,  no  form  of 
thread,  no  recognised  number  of  threads  per  inch,  no 
gauge  ba.sed  on  i)ractice  and  experience.  Hence  inter- 
fhangeability  for  repairs  is  impossible,  and  the  difft- 
<ulty  of  applying  for  materials  from  abroad  becomes 
vt-ry  great.  Screws  arc  now  generally  supplied  as  “ per 
pattern.” 

Sii-  Jo.seph  AVliitworth  has  remedied  these  defects  in 
the  larger  fonns  of  machinery,  and,  at  the  present 
moment,  there  is  not  a ship  in  her  Majesty’s  Navy 
which  is  not  supplied  with  the  same  screws  and  the 
Kime  threads.  Many  large  engineering  works,  such  as 
thu.se  at  Crewe,  are  in  the  same  happy  condition.  Sir 
.Joseph  AVliitworth  carried  his  proposed  standards  for 
t.ij).s  and  dies  to  TOO  inch  diameter,  having  48  threads 
)M  r iiicli,  liut  bis  gauge  has  not  come  into  general  use 
for  sizes  less  than -250  inch  diameter.  I have  placed 
my.self  in  communication  with  most  of  the  principal 
electrical  apparatus  manufacturers  in  England,  and 
they  have  not  only  expressed  their  willingness  to  accept 
a \Vell -conducted  gauge,  but  have  concurred  in  the 
view  I have  indicated  of  the  present  unsatisfactory  con- 
dition of  the  question. 

It  fortunately  happens  that,  from  the  point  where 
Sir  Joseph  ‘WJiitworthi  and  the  Franklin  Institute  start 
in  one  direction,  we  can  move  in  the  opposite  dii-ection, 
.-.j  that,  not  only  can  the  two  gauges  be  made  continuous, 
lint  tliough  necessarily  different  in  their  applications, 
they  can  really  be  made  uniform  in  their  character. 
Jmleed,  the  AVhit worth  gauge  might  itself,  with  slight 
modification,  be  extended. 

1 1 is  only  necessary  for  us  to  consider  angular  threads  ; 
Npiare  threads  do  not  enter  in  such  small  work. 

d’he  ^V'hitworth  gauge  specifies  that  the  pitch  of 
iingidar  threads  shall  be  equal  to  the  depth  which 
involves  an  angle  of  yo®,  and  that  the  top  and  bottom 
shidl  be  rounded  off  to  J th  of  the  depth. 

Sen.-wh  of  a diameter  of  in.  (or  No.  A in  the  B.W.G.) 
h.  v<- t wenty  threads  to  the  inch.  This  is  the  starting 
Joint  of  the  American  gauge,  and  both  deal  with  in- 
! r,  i.^ing  diameters.  1 j)ropose  to  start  from  the  same 
j.oint,  but  to  work  in  the  opposite  direction,  dealing 
itli  diminishing  diameters.  Thus  my  starting  point  is 
of  the  new  No.  I (umtimetre  gauge,  ’251  in.  diameter, 
having  twenty  threads  t(j  the  incli. 

'The  « .vcluinge  of  ;q>paratus  betAvecn  this  and  Con- 
tin<-nti,'il  countries  is  now  so  general,  that  the  adoption 
of  tie  l'’rench  decimal  meti-ical  system  is  well  worth 
riou.s  con.sideration.  This  is  felt  so  much  that  in 
111  ,rly  ewry  ta1)lc  of  wire  gauges  the  dimensions  both 
i»i  of  inches  and  )uetres  arc  given.  The  adoption 

I'f  tlir  nu  tn-  as  tlis  unit  h.-ngth  would  secure  adoption  of 
th*  -'■■igo  .abroad.  'I’lie  u.se  of  the  inch  as  a unit  leaves  us 
in  I ■ at  singular  insular  ])osil  io7i,  to  which  Sir  William 
4 homson  ])oi}it<'dly  i-eferred  in  Section  A.  the  other  day. 

'I  II.  re  are  two  <limensions  besides  the  form  and 
nolle  nehitun;  to  he  considered,  viz.,  the  diameter  of  the 
< • V.  nd  till'  number  of  threads  per  unit  length.  I 
o Tr  ! the  nomciulaturo  bo  that  of  the  wire 

V,  . 'I'lie  fonn  I again  refer  to. 

I-.T  ‘Vie  first  dimension  we  iniglit  adopt  a special 
n :.nd  r,  n . i ; done  in  the  trade  now,  or  wo  may  take 
th  I’umh  'r  for  the  screw  and  its  diameter  in  mils 

« in  mill:m'  tres,  or,  as  I propose,  we  shoidd  adopt  the 
■ c •iifim-tre  g-mge  recommended  for  adoption  by  the 
• n >4’  ■■  of  the  ,Soeiety  of  Telegraph  Engineers 
(la  ■ nd - r,  I T-*)- 

1 er  til.  : ( -.iid  dimension  I j'ru})0SC  to  tilkc  the  0th 


multiple  of  the  number  of  the  screw  in  the  new  centi-  % 
metre  gauge  as  a factor.  Thus  No.  5 screw  will  have  { 
twenty-five  threads  to  the  inch,  and  its  diameter  will  be  ’ 
•225  in.  No.  8 screw  will  have  forty  threads  to  the  inch,  : 
and  its  diameter  will  be  -161  in.,  and  so  on,  as  shown  in 
the  attached  table,  which  embraces  nearly  all  the  screws  l|| 
now  in  use.  In  all  other  gauges  the  number  of  threads 
per  inch  is  perfectly  arbitrary.  In  fact,  at  present,  even  ' 
with  the  same  gauge  and  the  same  kind  of  screw,  the  > 
number  of  threads  per  inch  varies.  ' 

Thus,  if  there  is  any  value  in  my  suggestion,  we  should  | 
have  a simple  nomenclature  and  a fixed  gauge  based  on  j 
that  already  adopted  for  wires  and  plates,  and  easily  1 
remembered. 

The  attached  diagram  gives  an  idea  of  the  character  \ 
of  the  thread  recommended  by  me  for  consideration.  It 
has  been  carefully  prepared  with  existing  threads,  and  i 


/>  p* 


due  regard  has  been  paid  to  the  essential  requisites  of  ( 
strength,  durability,  and  friction,  but,  in  the  opinion  of  I 
some,  the  depth  of  the  thread  is  too  deep  in  proportion 
to  the  diameter  of  the  screw.  In  the  small  screws  used 
for  telegraphic  and  electrical  purposes  we  need  not  con- 
sider the  difference  of  metals  employed. 

There  can  be  no  doubt  that  a recognised  gauge, 
with  a distinctive  name,  based  on  a simple  method, 
and  easily  remembered,  and  supplied  by  such  a 
house  as  that  of  Whitworth  will  soon  take  root,  and 
be  generally  accepted,  if  stamped  with  the  requisite 
authority. 

I submit  that  the  subject  be  referred  to  a committee 
of  this  Section  for  consideration  and  examination,  so 
that  a new  gauge  may  be  recommended  for  adoption, 
with  all  the  authority  of  the  British  Association. 


Peoposed  Telegeaph  Soeew  Gauge. 


Gauge. 

Threads  per  Inch. 

Diameter. 

Whitworth. 

Telegraph. 

Inches. 

Mill]  metres. 

4 

20 

20 

.252 

6-4 

5 

}.( 

25 

•225 

5-7 

6 

30 

•201 

5-1 

7 

35 

•180 

4-6 

8 

32 

40 

•161 

4-1 

9 

45 

•144 

3-7 

10 

40 

50 

•129 

3-3 

12 

48 

60 

•103 

2-6 

14 

• • 

70 

•082 

2-1 

16 

80 

•066 

1-7 

18 

90 

•053 

1-34 

20 

100 

•042 

1-07 

Patents  in  Turkey.— General  Patent- laws  have  been 
lately  passed  and  promtdgated  in  Turkey  and  Liberia. 
The  Turkish  Patent-law  is  substantially  a copy  of  the  French 
and  German  systems.  Any  person  may  take  a patent  on 
deposit  of  drawings  and  specifications.  Longest  teim  of  the 
potent  fifteen  years ; annual  tax,  1 8 dollars.  The  invention 
must  be  worked  within  two  years  from  the  date  of  the  patent. 
The  penalties  for  infringement  and  the  proceedings  are  the 
same  as  in  European  countries.  In  Liberia  the  patentee 
must  be  the  inventor,  or  must  have  lawfully  acquired  the 
invention  from  the  inventor.  Drawings  and  specifications 
must  bo  furnished.  The  Government  fee  is  50  dollars.  The 
invention  must  be  worked  within  three  years  after  the  grant 
of  the  patent. 
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CANTOR  LECTURES. 

THE  AET  OF  LACE-MAKING.* 

By  Alan  S,  Cole. 

Lecture  IV. — Delivered  May  9tii,  1881. 

Resume  as  to  styles  of  design  in  h'lnd-made  lace- 
Traditiotuil  patterns.  Sketch  of  the  development  of 
inventions  for  knitting  and  weaving  threads  to  imitate 
lace.  Differences  between  machine  and  hand-made 
laces.  Modern  hand -laces  at  Burano,  Bruges, 
Honiton, 

I.  This  evening,  in  my  concluding  lecture,  I pro- 
pose to  take  a passing  survey  of  afewof  theprincipal 
topics  in  the  history  of  the  art  of  lace-making,  to 
which  I have  called  attention. 

II.  In  tracing  the  history  of  the  two  great 
divisions  of  lace-making  by  hand,  needle-point  and 
pillow,  I have  sought  to  establish  a gradual  develop- 
ment of  the  art,  rather  than  to  insulate  it  by  itself, 
and  to  regard  it  as  some  freak  of  handicraft  of  unac- 
countable spontaneous  birth. 

III.  Needle-point  lace-making  is  distinctly  a 
child  of  embroidery  ; pillow  lace-making,  a lineal 
descendant  of  plaited  thread- work  and  fringes.  Both 
chiefly  owe  such  fame  as  they  have  acquired  to  the 
beauty  and  variety  of  form  imported  to  their  pro- 
ductions by  the  genius  of  designers  of  patterns. 
When  artists  considered  free  threads  (looped, 
plaited  and  twisted)  as  a fitting  vehicle  for  repre- 
sentation of  patterns,  a higher  career  for  the 
employment  of  looping,  plaiting,  and  twisting  com- 
menced. This  career  shows  first  signs  of  develop- 
ment in  Venice  early  in  the  16th  century.  From 
Venice,  fancy,  fashion,  imitation,  and  other  such 
ever  lively  influences,  spread  the  newly-developed 
white  thread-work  to  other  countries.  In  each 
country  where  the  art  happened  to  become  im- 
planted, the  special  circumstances  of  the  various 
people  gave  it  some  sort  of  character,  either  in  a 
strong  or  a weak  degree. 

IV.  Thus,  the  laces  of  Flanders,  in  their  first 
stages  of  growth  linking  themselves  to  those  of 
Italy  and  Venice,  later  on  are  entirely  different  in 
appearance  from  their  ancestors.  This  is  parti- 
cularly so  as  regards  the  Valenciennes,  Mechlin, 
and  Brussels  pillow  lace.  French  needle-point 
laces,  again,  have,  as  we  have  seen  in  the  Point 
d’Alen9on,  a specialty  in  appearance  which,  with- 

•  The  right  of  reproducing  the  illustrations  is  reserved. 


out  the  gradual  steps  by  which  we  have  traced 
them  from  the  “ Punt  in  aria,”  might  be  said  to 
have  no  likeness  to  their  antecedent  Venetian 
parents.  English  laces,  on  the  other  hand,  are  not 
so  markedly  detached  from  the  general  family.  On 
the  whole,  they  closely  resemble  Brussels,  Mechlin, 
and  Valenciennes  laces,  though  at  the  same  time 
Honiton  lace,  with  its  prettinesses  of  floral  devices, 
may  claim  to  stand  by  itself.  In  respect  of  other 
countries,  the  methods  of  making  lace  are  similar 
to  those  involved  in  one  or  other  of  the  categories 
above  specified.  The  designs  of  such  laces  are 
either  direct  imitations  of  older  laces,  or  else  are 
of  so  unmarked  and  general  a character  as  to 
lose  themselves  in  the  primitiveness  of  design, 
which  may  be  said  to  be  the  common  property  of 
all  form-depicting  countries. 

V.  I have  prepared  a diagram  to  sho  w,  in  a general 
manner,  the  periods  of  different  styles  of  patterns 
you  will  observe  black  bands  of  varying  size.  The 
first  one  is  intended  to  indicate  the  growth  and 
in  lace-making  (Fig  1,  p.  800).  These  extend  from 
1540  to  the  present  time;  and  I have  roughly  divided 
them  into  seven  epochs,  some  of  them  overlapping, 
preceding,  and  succeeding  ones.  Upon  the  diagram 
progress  of  needle-point  lace-making  ; the  second, 
that  of  pillow-lace  making ; and  the  third,  that  of 
machine-made  lace. 

VI.  In  respect  of  hand- work,  I think  needle-point 
lace  developed  itself  sooner  than  pillow-made  lace. 
But  the  difference  in  data  is  possibly  so  slight  as 
not  to  be  worth  close  inquiry.  Needle-point,  at 
starting,  took  the  stronger  growth  of  the  two 
perhaps.  It  seems  to  have  reached  a climax  from 
between  1650  to  1720.  Then  it  declined,  and  from 
1790  to  the  present  time  it  seems  to  have  preserved 
an  even  life.  It  is  not  of  such  strong  life  as  that 
of  either  pillow-made  or  machine-made  lace.  As 
regards  pillow  lace,  it  appears  to  have  expandedin 
vigour,  as  needle-point  declined,  so  that  its  period 
of  supremacy  might  be  placed  at  from  1680  to 
1780.  From  1790  to  about  1850  the  annual  quantity 
of  pillow-made  lace  became  smaller  perhaps  than 
formerly,  but  soon  it  revived,  and  now  seems  to  be 
larger.  As  to  machine  lace,  that  may  be  said  to 
have  begun  its  life  with  the  machine-making  of 
nets  about  1770,  and  in  a hundred  years  to  have 
become  probably  more  than  a hundred  times  as 
important  in  quantity  as  needle-point  and  pillow 
lace  combined. 

VII.  We  have  discussed,  principally  in  their  re- 
spective classes,  those  laces  which  have  celebrity  for 
beauty  of  pattern,  as  well  as  for  fineness  of  workman- 
ship. Andwehave  seen  that  thesecome  fromVenice, 
Alen9on,  Valenciennes,  Mechlin,  Brussels,  and  I 
think  it  would  be  unpatriotic  if  we  did  not  add 
Honiton.  But,  now,  we  should  give  a share  of 
attention  to  other  less  celebrated  laces,  and  I will 
therefore  show  you  a few  specimens  of  them.  Of 
German  provincial  laces — evolutions,  as  we  may 
take  them  to  be  of  Barbara  Uttmann’s  16th  century 
work — there  are  two  pieces,  both  from  the  district 
of  the  Erzegebirge  (Fig  2,  p.  801).  Although  made 
recently,  the  patterns  displayed  in  these  laces 
might  almost  be  of  any  date.  They  are,  evidently, 
traditional  patterns,  handed  down  through 
generations  of  lacemakers,  without  much  modifi- 
cation since  the  time  when  they  were  first  made, 
which  was,  probably,  in  the  17th  century.  The 
upper  specimen,  with  its  large  circular  device  and 
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j form,  is  similar  to  some  lace  made  in 

H ‘ >id.  The  lower  is  what  would  be  called  a sort 
. f ‘ * Lon"  lucc.  The  principles  of  design  in 
! ■ . rimplo,  the  pattern  consisting  of  various 

' -.1  r^.  q.  It  is  not  unlike  that  used  by  the 

1 t'D:decarlia,  in  Sweden,  who,  for  some 


hundred  and  fifty  years,  have  made  this  sort  of 
lace,  only  in  coarser  thread  than  that  used  by  the 
Germans. 

YIII.  Patterns,  somewhat  similar,  havebeen  used 
by  the  inhabitants  of  the  Island  of  Crete.  There  is 
a large  collection  of  Cretan  laces  at  the  South 


K :i  £.'t -r  Mnsoiim.  Tattle,  if  anything,  is  known 
■ of  hior-nmking  there.  It  has  a like- 

" i-'  I ny  rr  .prcts  to  the  quaint  pillow  laces  of 
> .‘h  Italy.  Crete  has  been  intimately  connected 
w 'h  ^ onice,  and  \cry  probably  Cretans  learnt 
•he  ■■{  lace -making  from  Venetians  and  other 


Italians.  The  workmanship  displayed  in  these 
Cretan  laces  is  remarkable.  The  ability  to  plait 
and  twist  threads  is  almost  as  good  as  that  of 
artistic  lace-makers  at  Brussels  and  Mechlin.  The 
Cretan  laces  are  chiefly  of  silk.  The  patterns  in 
the  majority  of  the  samples  at  the  South  Kensing- 
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ton  Museum  are  outlined  with  one,  two,  or  three 
bright  coloured  silken  threads,  which  form  the 
cordonnet  of  the  lace.  As  a rule,  the  motives  of 
the  Cretan  lace  patterns  are  traceable  to  orderly 


Fio.  2. 


German  pillo'n-made  laces.  ISth  century. 

arrangement  and  balance  of  simple  symmetrical 
and  geometrical  details,  such  as  diamonds,  triangles, 
and  odd  polygonal  figures.  Sometimes  the  patterus 
owe  their  origin  to  untutored  imitation  of  a 
blossom  or  leaf.  Here  are  two  specimens  of  the 
Cretan  lace  (Fig  3,  a h).  I have  specially  selected 


Fio.  3. 


PillcrsT^-made  laces  from  South  Italy  (18th  century),  and  from 
Crete,  Early  I8th  century. 


one  of  the  more  ambitious  of  the  Cretan  design,  that 
in  which  we  have  a line  of  stately  figures,  holding 
hands,  strongly  suggestive  of  those  delightful  per- 
sons which  are  cut  out  of  paper  for  infantile  delecta- 
tion. The  specimen  beneath  is  of  silk.  Lace,  I 
believe,  is  no  longer  made  in  Crete.  The  specimen  in 
which  two  birds  appear,  together  with  forms,  the 
meaning  of  which  I cannot  elucidate,  is  of  South 
Italian  lace  (Fig  3 c). 

IX.  From  Italy  we  may  cross  Bohemia,  and 
place  ourselves  in  Central  Eussia.  Pillow  lace  has 
been  made  there  for  over  a hundred  years,  by 
peasants  of  different  districts.  Following  in  the 
wake  of  fashion  of  Western  Europe,  Eussia, 
imder  Peter  the  Great,  towards  the  end  of 
the  17th  century,  took  up  with  lace-raaking. 
A silk  lace  factory  was  then  established, 
but  no  cultivated  artistic  spirit  ever  raised  the 
productions  of  this  factory  to  special  distinction. 
The  patterns  now  used  by  Eussian  lace -makers 
bear  all  the  stamp  of  traditional  provincial 
patterns  used  by  different  European  peasantries. 
Lace  is  made  in  Eussia  in  the  districts  of  Belev, 
Volozda,  Eiazan,  and  Mzensk.  This  scalloped 
border  (Fig  4 a)  is  made  in  the  Beler  district.  Its 


Fio.  4. 


Russian  pillow  laces.  19th  century. 


big  meshed  ground  is  plaited  similarly  to  Italian 
and  Valenciennes  grounds.  The  border  (Fig  4 h) 
with  small  vandyked  edge  reminds  ua  of  the  style 
of  German  and  Swedish  “ torchon”  lace.  It  is  also 
suggestive  of  a lace  made  a few  years  ago  at  Eipon, 
in  Yorkshire. 

X.  Thus,  over  a great  area  in  Europe,  we  may 
judge  how  lace-making  of  nearly  uniform  style  of 
design  has  spread  itself.  It  is  a hum  ble  and  rather 
precarious  means  of  support  for  peasants,  and/  in^ 
this  condition  it  cannot  be  expected  to  rise  to  any/ 
status  of  artistic  importance.  Sometimes  a littto 
stimulus  is  given  to  the  efforts  of  one  set  of 
peasants,  sometimes  to  another,  as  for  instance,  at 
the  present  time,  when  fanciers  of  hand-made 
lace  purchase  in  fairly  considerable  quantities 
trimmings  and  borders  of  Eussian  lace. 

XI.  From  specimens,  the  origin  of  which  is 
identified  with  various  countries,  we  may  pass  to 
lace-makers  themselves,  their  training  to  the 


;v)2 
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of  the  art,  and  a few  of  the  circumstances 
' th»  ir  practice. 

XII.  The  name  manufacture  seems  at  once  to  call 
vi-  w smoky  towns  w'ith  lofty  many-storeyed 

, uMni^'’s,  high  chi inneys.roaringfurnaces,  belching 

• • uu-t  ngm*-8,  and  crowds  of  busy  workmen.  In 
. h j.la«  * s we  may,  in  a single  great  house,  pass 

•:  111  s of  raw'  material,  and,  traversing  a 

:i.  s ..f  P'orns,  note  in  each,  perhaps,  some  phase 
th--  It,,  t.'imorjilio.sis  of,  say,  clods  of  damp  clay 

• < ..f  hard  clear-glazed  vases,  cups,  saucers, 

■ i Mii  h lik.',  or  of  pigs  of  iron  into  workmen’s 

• ri'iN  and  complicated  machinery. 

XIII.  Xww,  as  regards  lace  made  by  machinery, 

• ' • j : >n  ( ss  of  converting  the  raw  material  into  a 

■ n-th  of  lace  is  not  so  complete  as  either  of  the 

• iiixlanc-s  above  referred  to.  Threads  used  for 
..  • aro  ii.ade  in  a manufactory  distinct  from  the 
:•  . inaiuifactory.  A like  arrangement  exists  in 

■ • 'jH  . t of  hand-made  laces,  that  is  to  say,  that  the 
' I . .rkt-r  is  not  also  her  own  spinner  of  thread, 
f .'<ugh  three  hundred  years  ago,  the  spinner  of 
r nr.  ;ids,  with  her  distaff  and  wheel,  would  sit  in 
•K.I-  same  room  with  the  needle  worker ; but  this 

a i.ition  of  two  separate  employments  in  time 
1-  broken  up,  and  division  of  labour,  a subject 
,d  of  interest,  and  ultimately  connected  with  the 
•v.  h.j.ment  of  organisation  in  respect  of  manu- 

■ 1'  Mirt  arose. 


XIV.  The  present  position  of  lace-workers  does 

■ t iij.iiear  to  differ  very  materially  from  what  it 

h.'is  been,  and  some  interesting  facts  con- 
; i.iug  it  h.avo  been  kindly  supplied  by  Mrs.  Percy 
oith,  in  regard  to  Belgian  pillow-lace  workers  at 
n;g.  ^ L.tce  there  is  made  by  children  and  by 
lit-..  Tiie  children  begin  work  in  convent  schools, 
'*11  tli.y  are  as  young  as  five  or  six.  They  first 
;i  Min.-ill  “torchon”  lace,  smaller  and  less 
d.  l it.-  than  siiecinien  in  Fig.  (p.  801),  but  of 
■-t  « h.iracter  of  work,  in  which  you  will  not  observe 
\ •-iil.th  ti<  '<  of  “ modes  ” or  fillings-in,  like  those 

• iw  in  tlm  fine  .specimens  of  Brussels  lace 

• lilt  it.  d List  Monday.  Many  of  the  young 

■ l:-'i  -K  gmi.  ration  of  artisan  children  are  thus, 
v.y  in  hi*-,  grounded  in  the  art  of  lace-making. 

e • . unding  take.s  up  a j)rincipal  part  of  their 
;-tiiie-,  for  whil.st  tw'o  hours  a day  are  given 
r.  i iii,;.',  writing,  and  arithmetic,  the  remainder 
*:tyda\  i.  devoted  to  lace-making.  In  a few 
o , h ...  b .(Is,  which  are  distinct  from  convent 
‘ I K ' -making  is  taught,  but  in  a lesser 

;'r«  • rilun  in  tlie  convent  schools. 

A - I . gards  tlie  (dass  of  lacc-making  women, 

■ k l.y  them  is  done  in  their  cottages  in  the 
I n nrini.  r you  may  look  down  long  and  wide 
H fit  r. . ? • . f tin:  town,  and  see  hundreds  of  women 
,,'r  . !!].'•  !,t  tlircf,  four,  and  five  outside  their 
O''  j'l>  ing  their  bobbin.s  most  industriously. 
mt*  r )i  you  walked  down  such  streets  you 
1.  i tied  tlie  women  at  Work,  sitting  by  the 
■ "‘d'H.rK.  It  is  estimated  that  there  are 
r ( uoo  l ie.  -inalc  rs  at  Bruges,  and  of  these 
lielp  to  sustain  Bruges  in  her 
\ 'il  " I ut.at  i.  .11  for  pretty  faces.  Lace-makers 
< ir.-ful  of  their  hands,  as  roughness  in 
liabh'  to  make  the  lace  yellow- looking 
factor  wliirh  considerably  depreciates 

urn  luce-makers  caniiotalso  follow  agri- 
ultnml  pursuits.  The  picture  of  these  lace- workers 
at  very  much  resowiblcs  that  given  by 


\V 

*•  V,-' 
’■  t i . 


'w\n' 

0;.-dt 
l avr  ( 

'dm  .ikin  i 
Old  dirty,  a 
5s  vulup  h 


Bisbop  Berkeley  in  the  18th  century.  When  he 
speaks  of  English  labourers  in  the  South,  he  says, 
“ on  a summer’s  evening,  they  sit  along  the  streets 
of  the  town  or  village,  each  at  his  own  door,  with 
a cushion  before  him,  making  bone  lace,  and  earn- 
ing more  in  an  evening’s  pastime  than  an  Irish 
family  would  in  a whole  day.” 

XVI.  To  return,  however,  to  Belgians  of  the 
present  day,  the  laces  made  are  collected  for  the 
merchants,  whose  agents,  on  market  day,  sit  in  little 
boxes,  like  ticket  offices,  in  the  market  place.  To 
these  the  makers  bring  their  laces,  which  are  received 
and  paid  for  by  the  agent.  At  the  same  time,  the 
agent  gives  to  the  worker  fresh  orders,  and  serves 
out  the  pattern  to  be  done.  Every  pattern,  after 
it  has  been  worked,  has  to  be  brought  back  to  the 
agent,  under  penalty  of  a heavy  Government  fine, 
which  thus  is  a protection  for  designs. 

XVII.  Now,  as  regards  the  design,  you  may 
remember  how  much  a good  rendering  of  pattern 
depends  upon  the  skill  of  the  pricker,  who  deter- 
mines where  the  pins  are  to  be  placed  as  the 
twisting  and  plaiting  proceed.  In  convents,  the 
instructors  usually  undertake  to  prick  the  patterns ; 
but  for  the  other  body  of  lace-makers,  the  pricking 
is  done  (at  least,  in  Bruges)  almost  entirely  by 
one  woman,  whose  renown  as  a pattern  pricker  is 
such,  that,  at  the  present  time,  she  has  commissions 
which  will  take  her  eighteen  months  to  execute. 

XVIII.  Coming  now  to  thread  used  by  the 
workers,  it  is  a curious  fact  that,  although  the 
flax  is  grown  in  Belgium,  the  twisting  it  by 
machinery  into  fine  threads  is  done  in  England. 
The  thread,  when  made,  however,  is  not  found 
to  be  a pure  flax  thread,  for  there  is  a slight 
admixture  of  cotton  with  it ; and  this  imparts 
a measure  of  hardness  to  the  lace,  a detrimental 
quality  which  earlier  laces,  made  with  hand- 
spun  thread,  do  not,  fortunately,  possess.  When 
lace-makers  have  to  use  hand-spun  thread,  they 
obtain  it  from  the  town  of  Alost,  where  Belgian 
spinners  make  the  thread.  This  purer  and  softer 
thread  is  used  for  the  better  qualities  of  Belgian 
needle-point  lace,  specimens  of  which  lie  on  the 
table.  Work  of  such  sort  is  done  to  special  order  ; 
and  its  price,  £12  to  £15  per  yard  for  widths  of 
four  or  five  inches,  renders  it  scarce. 

XIX.  I now  wish  to  offer  you  a few  remarks  upon 
styles  of  patterns  used  in  the  United  Kingdom.  The 
laces  of  Buckinghamshire  and  Devonshire  stand  first 
perhaps  amongst  English  laces.  Here  is  a figure 
(5,  p.  803),  showing  three  sorts  of  Buckinghamshire 
lace.  In  the  first  one  (a)  we  may  notice  a variety  of 
fillings  in.  This  variety  gives  the  name  of  Trolly 
lace  to  such  specimens.  It  is  of  19th  century 
work,  but  an  adaptation  of  Mechlin  “ TroUe 
Kant,”  or  sampler  lace,  sent  round  to  dealers  and 
purchasers  to  show  the  variety  of  patterns  which 
the  lace-makers  happened  to  .be  engaged  upon. 
The  other  two  specimens  (5,  c)  are  also  of  Bucking- 
hamshire workmanship,  and  like  the  first,  are 
clearly  indebted  for  patterns  and  general  style  to 
Flanders. 

XX.  LacemadeinDevonshire,  at  Exeter,  Honiton, 
and  elsewhere,  is  very  much  in  the  style  of  Brussels 
laces.  The  little  separate  sprays  of  flowers  worked 
on  the  pillow,  and  then  sold  for  application  to  net, 
&c.,  have  become  celebrated  to  some  extent.  A 
naturalistic  treatment  in  the  drawing  of  the 
flowers,  and  leaves,  and  insects,  which  appear  in 
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so-called  Honiton  guipure,  or  pillow  lace  with 
ties,  is  a distinguishing  characteristic  of  this  class 
of  EngKsh  lace.  Sometimes  a costly  specimen  of 
Honiton  lace  is  made  for  a special  purpose,  and 


Fig.  0, 


English  pillow  laces.  18th  century. 


then,  according  to  the  requirements  of  the  person 
who  may  have  ordered  the  work,  the  lace  is  made  ' 
with  better  care  than  usual.  Of  such  works  we 
have  two  important  specimens,  lent  by  Messrs.  ^ 
Hayward  and  by  Messrs.  Howell  and  James.  ' 
XXI.  Although  private  enterprise  and  courtly 
patronage  have  essayed,  and  to  an  extent  succeeded,  * 
to  implant  the  art  of  lace-making  in  the  United 
Kingdom,  and  although  from  time  to  time  direct  * 
foreign  influences  have  been  infused  into  it,  as  by  , 
refugee  Flemings  in  the  17th  century,  a practice 
of  the  higher  ornamental  phases  of  the  art  has 
never  fairly  and  successfully  rooted  itself  here. 
Before  artistic  lace-making  had  fairly  developed  I 
in  the  later  years  of  the  16th  century,  England  I 
had  been  gradually  slipping  away  from  Papal ' 
supremacy.  Convents  and  monasteries,  in  which  ' 
branches  of  fine  art  have  ever  been  fostered, 
almost  disappeared  from  England,  and  no  in- 
stitutions so  strict  for  artistic  and  disciplinarian 
purposes  succeeded  to  them.  To  a cause  like 
this  we  might  assign  the  failure  of  England  to 
become  a leading  producer  of  lace.  A French- 
man, who  wrote  in  1852  upon  lace-making,  gives, 
however,  adiflferentcause,  which  is  amusing.  Grant- 
ing that  if  the  product  of  all  products,  requiring 
^ace  in  its  development,  be  lace,  how,  he  asks,  is 
it  possible  to  find  grace  in  England  ? Do  you 
want  proof  of  this,  writes  this  Frenchman  ? Look, 


then,  at  an  Englishman  walking ; look  at  him 
when  he  makes  a bow ; look  at  him  as  he  takes  a 
seat,  as  he  enters  a room,  as  he  hands  a cup  to 
anyone,  and  so  forth.  The  conclusion  clearly  is 
that  the  Frenchman  was  right — we  were  awkward, 
we  had  no  grace,  and  so  were  incapable  of  making 
good  lace.  But  now,  remembering  that  such 
observations  were  made  thirty  years  ago,  when 
England,  “perfidious  Albion,”  was  in  her  final 
stage  of  perfidy  towards  France,  it  will  not  sur- 
prise us  much  to  find  a vast  and  admitted  im- 
provement in  regard  to  much  of  our  lace-work. 
In  the  matter  of  machine  lace,  a subject  we  shall 
shortly  touch  upon,  we  may  boast  of  as  good 
quality  of  design  and  workmanship  as  exists  any- 
where ; while  for  our  hand-made  laces,  the  speci- 
mens of  Honiton  pillow  lace  and  Irish  needle- 
point lace  are  surely  re-assuring  to  anyone  who  is 
doubtful  of  British  powers  in  this  art.  At  the 
same  time,  in  speaking  of  this  Irish  needle-point 
lace,  called  “lacet,”  I must  tell  you  that  the 
greater  part,  if  not  the  whole  of  it,  is  x^roduced  in 
Irish  convents.  Of  other  Irish  laces  I may  say 
that  there  are  about  eight  so-called  different  sorts. 
But  Limerick  lace  is  a tambour  embroidery,  I 
think ; Carrickmacross  lace  is  a sort  of  cut  muslin 
work;  pearl  tatting,  or  “ Frivolite,”  is  clearly 
neither  genuine  pillow  nor  needle-point  lace,  and 
the  varieties  of  crotchet  imitations  do  not  of  course 
belong  to  either  of  the  two  important  branches  of 
the  art. 

XXII.  Some  thirty  odd  years  ago,  Parliament 
voted  money  for  the  encouragement  of  normal 
schools  for  lace-making  in  Ireland.  From  causes 
which  do  not  require  discussion,  the  Govern- 
mental encouragement  was  withdrawn,  afterhaving 
existed  for  some  ten  years,  and  the  schools  are 
now  closed. 

XXIII.  Lace  is  made  by  Irish  peasants  in  their 
cottages  and  cabins.  They  work  chiefly  from 
traditional  patterns.  No  inspection  for  instructive 
purposes,  or  for  suggestion  of  new  patterns  is  pro- 
vided, save  such  as  may  be  derived  from  the  re- 
lations between  lace-dealer  and  lace-maker.  The 
peasants  are  left  somewhat  to  their  own  devices, 
and  so  one  does  not  look  for  much  artistic  work 
from  them.  The  better  Irish  lace — lace  which 
may  rank  with  lace  of  the  finer  classes  altogether  — 
comes  from  the  convents,  where  fine  old  patterns 
and  well  selected  new  designs  can  be  re-produced. 

XXIV.  Eetuming  once  more  to  the  Continent, 
we  shall  find,  in  France,  Austria,  and  Italy,  a con- 
siderable life  in  the  making  of  lace  by  hand.  It  is  a 
popular  fancy  to  suppose  that  the  art  is  dead.  The 
patronage  which  the  wealthy  can  and  do  accord  to 
the  art,  stimulates  the  production  of  new  works,  and 
w'hile  such  patronage  is  intelligently  and  discrim- 
inately  extended,  the  art  lives. 

XXV.  From  Vienna  come  occasional  specimens 
of  needle-point  lace-work.  The  extraordinarily 
fine  collar  of  needle-point  lace,  a modern  version 
of  the  raised  Venetian  Point  of  the  17th  century, 
lent  by  Mrs.  Alfred  Morrison,  was,  I believe, 
made  under  the  direction  of  a Viennese  lace 
merchant,  who  employs  Bohemian  lace-makers. 
Putting  aside  the  question  of  design,  which  in  this 
over-elaborated  collar  has  not  the  dignity  of  an 
Italian  17th  century  raised  scroll  point,  you  will 
see  here  an  astounding  combination  of  almost 
incredible  minutiae,  executed  with  a perfection  of 
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whicli  rival-,  that  disiDlayed  in  earlier  work. 
X.  ■ il  '-joiut  lace  is  also  made  in  France,  ex- 
( . !i  illy,  j.  -T-haiH,  hut  still  sufficiently  to  show 
i;.  wh  it  his  heeu  done  can  be  done  again. 

X X 1 . 1 1 . 1 1 '1 1}'  a new  departure  has  been  taken 
i-.  th  h:  ikii.^^  (d  hand-made  laces,  at  the  Island 
( ! ■,  i.-  u A'enice.  “This  island,  in  the 

1 •;  1 T ';  . ‘ ries,  was  one  of  the  principal 

• • - i.i  .t-  1 lace  manufacture  of  the 

\ . I -c.  The  formation  of  the  school 

- '.y  ■ !'*ii.sh(  ’ there,  and  the  revival  of  the 

-n  :'Kii;g  ill  Burano,  arose  out  of  the 
f.;.  • . in  1872,  overtook  its  inhahit- 

1 i!  . -traon;  in  ary  severity  of  the  winter  of 
17  * \ •'  r r iered  it  impossible  for  the  poor 
; ’ It  , who  form  the  population  of  the  island, 

; f i'  V.  tlioir  . ailing.  So  great  was  the  distress 
• f ; tiui that  tne  fishermen  and  their  families 
\ ••<1  to  a state  bordering  on  starvation, 

■■•i  ; • '.iicii  relief  contributions  were  male  by  all 
. ‘ It  .ly  including  the  Pope  and  the  King. 

' . . . l it  tbie  movement  resulted  in  the  collection 

. f n.:.  i i.f  money,  which  sufficed  to  relieve  the 
i 7'  .lidi'  S;  and  leave  a surplus  applicable 
■ -tablishment  of  a local  industry,  which 
j.  t . b - s.ot  urliliely  to  permanently  increase 
: h-  I -.nrci  t lliv  Purano  population. 

“*  • f ni  l n !y,  the  industry  at  first  fixed  upon, 

fiufl  vi  Xn:  making  of  fishermen’s  nets, 

• I ’.  a I iraciical  result,  the  fishermen  being  too 
; •>  *0  j.iuchaae  the  nets.  It  was  then  that  a 

■g-:  h •!)  V,  m ide  bj”  Signor  Fambris  that  an 

- ” ' 1 mi!  1-  to  revive  the  ancient  indus- 

' . I'  l -mi-kii’g.  Princess  Chigi-Giovanelli 

■ ‘ ii  Aii-.hj.na  hJarcello  were  asked  to 
r '■•b.  , in  and  to  patronise  a school 
' ' > . To  this  application  those  ladies 

. ; ' ? ‘ icu'lv  a seat,  and  at  a later  period 

’ ■ 1 I 111  - graciously  consented  to  become 

■'  '1  •:  i'^^  the  president  of  the  insti- 


' "■  ■'  hrarc'-llo  (who  from  that  time 
‘ f!'  ’io“  or.  l soul  of  the  undertaking) 

■ ] ..  h ’•  elf  with  the  foundation 

’ ■ ' ' • ->  I : d a}i  old  woman  in  Burano, 

* ' ' i'  ' '1  ■ preserved  the  traditions  of 

' ■>  ' ir,  aii'l  continued,  despite  her 

y ; ' ‘ liras,  to  make  “Burano 

■'  did  not  understand  the 

'y'd‘  ' "^dstance  was  secured  of 

.'.j®''  at.  Ami  ' I!<  a. "i  ; d’Este,  a very  skilful  and 
' '*  '.'••.'■mai  , bu. '.metimemistressofthegirls’ 
Cl '-ta  ,1  iJ.ira'  ',h')  in  her  leisure  hours  took 
- ' d.r  . f Oencia  Scarpanile,  and 

. •'  ; ‘ .'ll’  le-‘  1o  eight  pupils,  who,  in 

'ac'yr.'.  -1  ,.r  dl  j.ayjiient,  wore  induced  to 

■aim  i's  j t,KC  lar.;--, 

A . hir  uur.  -1  / mhfdai's  increased,  Madame 
iteUcr.  oryii|>i  ' ) >]f  cxclu.sively  in  teaching 

ha  f v.-*).-,.,'  h i has  cnntinu(3d  to  do  with 

suif.s.  hudei-  JMadamo  Bcllorio’s 
b^istinn,  thn»  Kche'd.  \vhir,]i  in  1872  consisted  of  the 
eyp-h*  p spils  ; v received  a daily  payment  to 
f idAm.'  !ljem  t-  > ii;t."rdh  r.nw  numbers  320  workers, 
la’d,  not  i.y  the  "'.y.  but  according  to  the  work 
m^h  p^-rforms.  In  lliii;  way  tliey  are  equitably 
With,  tluyir  gains  diqwnding  on  their  indi- 
v'yiliiiffil  .‘ikiU  imd  industry. 

^ In  burfin.u  evorytbing  is  extremely  cheap,  and 
;a>iad0  c.aj)ableof  accommodating  a small 


family  may  be  had  for  from  600  to  1,000  Italian  I 
lire.  It  is  not  a rare  occurrence  to  find  a young  | 
girl  saving  her  earnings  in  the  lace  school,  in  i 
order  to  purchase  her  little  dwelling,  that  she  may  j 
take  it  as  a dower  to  her  husband.  ^ Nearly  all  the  I 
young  men  of  Burano  seek  their  wives  from  among  |, 
the  lacewomen,  and  the  parish  priest  reported  last  ii 
year  facts  which  showed  conclusively  that  the  1 
moral  condition  of  the  island,  consequent  on  the 
establishment  of  the  lace  school,  has  improved  in  ; 
a very  striking  degree. 

“The  lace  made  in  this  school  is  no  longer  ex- 
clusively confined,  as  in  the  origin  it  was,  to  Burano 
Point,  but  laces  of  almost  any  design  or  model  are 
now  undertaken. 

“In  order  the  better  to  carry  out  the  character  of 
tlhe  different  laces,  the  more  apt  and  intelligent  of 
those  pupils  whose  task  it  is  to  trace  out  in  thread  . 
the  design  to  be  worked,  have  the  advantage  of 
being  educated  by  means  of  drawing  lessons  from  ’ 
professional  artists. 

“The  320  workwomen  now  employed  are  divided 
into  seven  sections,  in  order  that  each  may  continue  i 
in  the  same  sort  of  work,  and  as  far  as  possible,  i 
in  the  same  class  of  lace.  By  this  method  each  i 
one  becomes  thoroughly  proficient  in  her  own  ) 
special  department,  executes  it  with  greater  i 
facility,  earns  consequently  more,  and  the  school 
on  its  part  gets  the  work  done  better  and  cheaper 
(although  of  course  cheapness  must  always  be 
very  relative).” 

XXVII.  Besides  specimens  of  lace  now  made  at  I 
Burano,  on  the  table  before  us,  I can  show  you  two  « 
slides  of  the  lace.  The  first  (Fig.  6)  is  a needle-  . 

Pia.  G. 


[Needle-point  lace.  Burano.  19th  century  (1879). 

point  lace,  “a  brides,”  with  a marked  cordonnet. 

It  is  rather  in  the  stjde  of  so-called  Argentan  i 
designs.  The  second  (Fig.  7)  is  more  in  the  style  ■ 


Fig.  7. 


Needle-point  lace.  Burano.  19th  century  (1879). 
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of  ITth  centurj’-  Venetian  needle-point  lace,  with 
a ground  of  hexagonal  “ brides  ” with  “ picots.” 

We  have  now  to  consider  machine-made  lace. 
And  in  approaching  this  section  of  my  lecture,  I 
must  tell  you  beforehand  that  it  is  difficult  to 
attempt  to  give  a short  description  of  the  process. 
Of  course,  if  we  had  had  to  discuss  the  mechanism 
of  man,  why  and  how  his  mechanism  permits  the 
manufacture  of  lace,  in  the  same  way  that  we  may 
discuss  the  lace  - making  machine,  the  human 
machine  would  be  the  more  wonderful  of  the  two. 
Still,  whereas  I have  devoted  two  lectures  to  pro- 
cesses of  making  lace  by  hand,  and  now  propose 
merely  to  give  a portion  of  a lecture  to  lace- 
making  by  machinery,  you  will  not  suppose  that 
this  determines  the  relative  importance  between  the 
two  branches  of  lace-making  by  hand  and  by 
machinerj’. 

Mr.  William  Felkin  has  written  a considerable 
work  upon  the  lace  machine.  He  shows  that  it  is 
very  much  from  the  art  of  knitting  that  we  trace 
the  origin  of  the  machine  for  making  lace. 
Knitted  caps  and  hose  date  in  England  from 
the  end  of  the  loth  century  at  least;  as 
various  Acts  of  Parliament  testify.  Knitted 
stockings,  however,  possibly  from  the  difficulty 
of  forming  the  heels  and  feet,  seem  to  have  been 
later,  for  Henry  VIII.  is  said  to  have  had,  for 
ordinary’-  wear,  cloth  stockings,  “ exce^Dt  there  came 
from  Spain  by  chance  a pair  of  silk  stockings.” 
Even  as  late  as  IGIO,  “so  unfashionable  -were 
young  gentlemen  commoners,”  that  George 
Kadcliffe,  writing  from  University  College, 
Oxford,  to  his  mother,  asks  for  a green  baize 
table-cloth,  “of  which,  if  too  little  for  my  table, 
I wffil  make  a pair  of  warm  stockings.”  But  some 
27  years  previously  to  this,  the  town  of  Sheffield 
can  claim  the  credit  of  having  given  from  its  trust 
funds  13s.  3d.  to  “William  Lee,  a poore  scholler 
of  Sheffield,  towards  the  settynge  him  to  the 
University  of  Chambridge  and  buyinge  him  bookes 
and  furniture.”  This  William  Lee,  who  became  a 
clergjnnan,  Avas  for  some  reasons  expelled  from  his 
college  (St.  John’s),  where  he  held  a fellowship. 
He  appears  to  have  married  an  innkeeper’s 
daughter,  and  after  the  loss  of  his  fellowship  soon 
fell  into  extreme  poverty.  In  his  distress  to  find 
a source  of  income,  his  inventive  faculties  were 
called  into  play.  The  only  support  for  his  wife 
and  child  appears  to  have  been  derived  from  the 
sale  of  hand-knitted  stockings.  Sitting  con- 
stantly with  his  wife,  the  scholar  often  fixed  his 
attention  on  her  dexterous  management  of  the 
needles.  In  course  of  time  he  invented  a me- 
chanical contrivance,  by  which  stockings  might  be 
more  quickly  knitted  than  by  the  hands.  This  is 
generally  accepted  as  the  first  stocking-loom. 
The  news  of  this  invention,  which  was  at  once 
recognised  as  a formidable  rival  to  hand-work, 
soon  spread,  but  the  antipathy  to  it  prevented  its 
becoming  successful  in  England.  Queen  Elizabeth 
regarded  with  contempt  a man’s  invention  of  a 
mechanical  weaver  of  stockings,  and  the  Kev. 
William  Lee’s  petition  to  her  Majesty  for  Royal 
patronage  passed  unnoticed.  From  James  I.,  Lee 
gained  as  little  encouragement.  He  accordingly 
went  to  France.  Henry  lY.  and  his  minister  Sully 
warmly  espoused  his  cause,  and  matters  went 
prosperously  with  Lee  until  his  death.  It  might 
from  this  be  supposed  that  France  remained  in 


solitary  possession  of  this  valuable  invention,  but 
Mr.  Felkin  tells  us  that  Mr.  James  Lee,  son  of 
Rev.  William  Lee,  soon  after  his  father’s  death, 
determined  to  transplant  the  manufacture  of 
knitted  stockings  by  machines  to  England.  He 
accordingly  brought  frames  and  experienced  work- 
men to  London,  and  started  operations  in  Old- 
street-square.  Upon  this  becoming  known,  a 
spirit  of  imitation  seized  different  people.  Stocking- 
knitting frames  were  set  up  in  Nottingham. 
Venice,  the  old  home  of  artistic  lace-making,  was 
almost  foremost  in  striving  to  establish  stocking- 
knitting factories,  but  her  attempts  in  this  direction, 
through  lack  of  skilled  workmen,  who  should 
replace  plant  as  it  was  worn  out,  soon  collapsed, 
England,  however,  rapidly  developed  the  number 
of  h^er  stocking  looms,  and  between  1670  and  1695, 
upwards  of  400  such  machines  were  exported 
to  France,  Flanders,  Spain,  Italy,  and  Sicily. 
The  English  Legislature  about  this  time  placed  its 
veto  upon  such  exportation.  The  manufacture  in 
this  country  continued  in  great  force.  Charters 
were  granted  incorporating  companies  for  the 
working  of  stocking  machines,  and  ParHamenfc  was 
called  upon  to  consider  petitions  from  the  various 
manufacturing  centres.  In  1758,  Mr.  Jedediah 
Strutt  introduced  a method  of  ribbing  stockings  as 
they  were  made,  and  the  machine  for  so  doing  was 
called  the  Derby  rib  machine.  Other  modifica- 
tions of  the  stocking  machine  followed.  It^was 
about  this  time  that  taste  for  lace  ruled  that 
meshed  grounds  lightly  sprinkled  with  small  orna- 
ments should  be  the  most  fashionable  laces.  Hence 
fine  meshed  fabrics  like  net  and  tulle  seem  to  have 
arisen.  Manufacturers  in  London  and  Notting- 
ham applied  themselves  to  make  lace  net  upon 
stocking  frames,  about  1770,  and  so  far  as  plain 
nets  were  concerned,  they  were  successful  in  pro- 
ducing looped  net  fabrics  of  perfect  regularity. 
Early  in  the  present  century,  Mr.  Heathcoat,  of 
Nottingham,  invented  a machine  for  making 
bobbin  net.  After  him  came  Mr.  John  Leaver, 
whose  lace-making  machines  and  modifica- 
tions and  improvements  of  them,  to  which 
have  been  applied  the  apparatus  of  the  cele- 
brated J acquard  loom , are  in  use  at  the  present 
time. 

XXX.  Broadly  speaking,  lace-making  by  ma- 
chinery is  more  nearly  like  the  pillow-lace  making 
process  than  that  of  needle-point.  The  machine 
contrives  to  twist  any  desired  threads  around 
one  another.  In  pillow-lace  making,  besides 
twisting,  we  have  plaiting.  This  plaiting  has 
not  been  reproduced  by  the  majority  of  lace 
machines.  Quite  recently,  however,  a French 
machine,  called  the  “ Dentelliere  ” has  been 
invented  to  do  plaiting.  Time  will  not  allow 
me  to  refer  in  detail  to  the  “ Dentelliere,”  of 
which  a description  has  been  published  in  a 
journal,  entitled  La  Nature^  dated  3rd  March, 
1881.  Whilst,  as  we  shall  see,  the  ordinary  lace- 
makiug  machine  belongs  to  the  family  of  weaving 
machines,  the  ‘ ‘ Dentelliere  ” more  nearly  resembles 
the  pillow  of  a lace  worker,  with  the  threads 
arranged  over  the  pillow.  In  general  appearance 
it  looks  something  like  a large  semi-circular  frame- 
work of  iron,  with  thousands  of  threads  from  the 
outer  semi-circle  converging  to  the  centre,  repre- 
senting the  table  or  pillow.  Over  this  central 
table  is  the  apparatus  which  holds  the  end  threads 
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*ide  by  side,  and  which  regulates  the  plaiting  of 
them.  The  cost  of  producing  lace  in  this  manner 
is  said  to  be  greater  than  by  hand. 

XXXI.  In  respect  now  of  the  lace  machine  which 
is  in  common  use,  1 would  askyou  to  reflect,  that  the 
m«-<'hanism  to  ol>tmn  and  regulate  the  motions  of 
f-n.  h thread  is  intricate,  and  represents  the  sum 
total  of  much  scientific  thought,  and  its  application 
t4.  guido  iructico  over  a long  course  of  years.  Of 
the  number  of  threads  worked  by  a Leaver’s 
m.iehine,  like  that  described  in  the  Journal  of  the 
> ' i'fv  ' r'  Arts  pistil  aml2oth  Sept.,  1874),  it  may  be 
ient  to  .say  that  there  may  be  some  8,880.  Of 
»'•  u.’-sr  the  j)atteni  to  be  worked  into  lace  governs 
the  mimlK>r  of  threads.  To  produce  the  pattern 
dtown  in  the  Journal  above-mentioned,  48  bobbin 
or  .-l.uttle  threads,  and  100  beam  or  warp  threads 
Wi  re  employed  for  each  juece  of  lace.  Sixty  pieces 
«>f  l.'tee  were  simultaneously  wrought,  and  thus 
hi\fy  times  118  threads  were  brought  into  opera- 
ti- n.  Tiiis  gives  a total  of  8,880  threads.  Now, 
e;n  h of  the.se  8,880  threads  had  its  own  particular 
•iuty  to  j.erform,  and  I hope  to  be  able  to  convey 
t > yon  some  slight  notion  of  these  duties. 

XXXII.  4 he  threads  in  a Leaver’s  lace  machine 
f)  • II,  nuiy  be  di\dded,  as  they  are  in  the  loom,  into 
t w-  -•  t s,’the  one  which  we  may  call  the  warp  or  beam 

I'lo.  8.  Fig.  9. 


O).  -A.-.i;:,,  J„,„  ^Jf  IiiiiCTfim  sliowinpradion  of 
A * ...ff  Jhr-  .ui  in  Inut  weft  tlircad  in  con- 
■■  « • with  taut  m-ftion  with  slack  warp 

•*ri  ’hi-a-jA.  threuils. 


threA.h  and  the  other  the  weft  or  shuttle  threads. 
Tito  »mk}h  of  both  sets  of  threads  are  fixed  on  a 
rylitvl*T  or  lai'e  beam,  which  corresponds  in  its 
n^p  with  the  first  row  of  pins  on  the  pillow,  in 
pillnw  lnr..  making.  Tlio  supply  of  the  threads, 
iind  weft,  is  held  by  reels  or  bobbins.  The 
rr-ls  ..f  the  warp  threads  are  different  from  those 


of  the  weft  threads.  The  warp  thread  reels  are 
arranged  in  trays  or  frames  beneath  the  stage, 
above  which,  and  between  it  and  the  cylinder,  the 
twisting  of  the  weft  with  the  warp  threads  takes 
place.  The  supplies  of  the  weft  threads  are  con- 
tained in  flattened  reels  or  bobbins,  which  are  of  a 
shape  as  to  be  conveniently  passed  between  the 
stretched  warp  threads.  Each  bobbin  for  the  weft 
thread  can  contain  about  120  yards  of  thread.  By 
most  ingenious  mechanism,  varying  degrees  of 
tension  can  be  imparted  to  the  warp  or  weft 
threads.  The  bobbins  of  the  weft  threads,  as  they 

Fig.  10. 


Diagram  of  principal  details  in  a lace-making  machine. 

pass  like  pendulums  between  the  warp  threads,  are 
made  to  oscillate,  and  through  this  oscillation  the 
threads  twist  themselves,  or  become  twisted  with 
the  warp  threads.  As  the  twistings  take  place, 
combs  passing  through  both  warp  and  weft  threads 
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Ma^  hinc-r.:  imitiition  of  Mechlin  pillow  lace.  , 

thread.  At  the  same  time  we  should  remember 
that  the  twisting  in  both  these  cases  arises  from  i 
a conjunction  of  the  movements  of  the  two  sets  ' 
of  threads  in  this  matter,  namely,  the  movement 
from  side  to  side  of  the  beam  or  warp  threads, 


Machine-meide  imitation  of  Mechlin  pillow  lace. 


r..;  ■ ],.oe.  Mi  chlin.  Early  ISth  century. 


XXXIII.  The  diagrams  (Figs.  8,  9,  p.  806)  are 
intended  to  ‘how  the  effects  obtained  by  vary- 
ing the  tensions  of  weft  and  warp  threads.  For 
instance,  if  tlie  weft  threads,  h h h h,  in  Fig.  8, 
be  taut,  and  the  warp  thread  slack,  the  warp 
thread  will  be  twi.sted  upon  the  weft  threads. 
But  if  the  warp  thread  {h  h h h)  \)Q  taut,  and 
the  weft  thread  {a  in  Fig.  9)  slack,  then  the 
w’eft  threads  will  be  twisted  on  to  the  warji 


Pillow-made  lace.  Mechlin.  18th  century. 

XXXIV.  The  diagram  (Fig.  10,  p.  806)  represents 
a section  of  part  of  a lace  machine,  showing  E,  the 

Fig.  14. 


compress  the  twistings.  Thus  the  ordinary 
machine-made  lace  may  generally  be  detected 
by  its  compressed  twisted  threads.  In  it  will  not 
be  seen  any  plaiting,  such  as  we  find  in  pillow- 
lace,  or  lace  made  by  the  “ Dentelliere  ” machine. 
"SVe  cannot,  moreover,  trace  in  machine  lace  any 
simulacrum  of  button-hole-stitch  work,  as  we 
have  it  in  needle-point  v^ork. 


Fig.  11. 


and  the  swinging  or  pendulum-like  oscillations 
of  the  bobbin  or  weft  threads  between  the  warp 
threads. 

Fig.  13. 
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’ . : : r ];'>aiii.  upon  which  the  ends  of  both 

• 1 ttr- ads  are  fixed  at  starting.  Beneath 
' ri-'  of  trays  or  beams,  one  above  the 
, - ^ ■ ;;ig  tl.'‘  reels  of  the  supplies  of  warp 

• r.  the  slidebars,  for  the  passage 

. r • • . ^ : Vi:;  with  its  thread,  from  k to  k,  the 
1 ‘ V ■ • on  each  side  of  the  rank  of  warp 

• • ' . V fl:.  combs  which  take  it  in  turns  to 

♦ • twistings  as  they  are  made.  The 
r j ulatc  l that  they  come  away  clear 

♦ . i a' soon  as  they  have  pressed  them 

• ! t .il  into  positions  ready  to  perform 

V g cj  . -rations  again.  This  by  no  means 

V - story  of  all  that  the  lace  machine 
I V ‘lit rivanccs  for  giving  each  thread  a 

■ f nsion  and  movement,  at  a certain 

• . subtle.  They  are  closely  related  to 

' .sr*!  -ystcm  of  xuerced  cards.  The  machine 

; • ii-Mi'aftcr  has  to  know  more  of  this 

♦ ' id  calculation  than  of  drawing  lines  and 
Hi-  work  consists,  jirincipally,  of  calcu- 
w many  holes  shall  be  punched  in  a card, 

' ♦♦  in  g where  each  hole  is  to  be  punched. 
1 ^ ’ ’ • r-  gulates  the  movement  of  a thread 

\ \ \ \'.  'W  I may  now  look  at  a series  of  speci- 
f ’I  c liino-made  laces.  The  first  specimen 
^ ? i'  tl.at  of  a Flemish  pillow-lace  design  of 
ny  ; >th  century.  In  it  you  will  notice  the 
♦'  ^ ■ ny -.arauce  of  the  meshes  of  the  ground. 

< ‘Utlines  the  pattern,  which  has  a 
’ . T T ranee.  Xow  the  manufacturer  (see 

• • 1 < ill  rely  attempted  to  reproduce  the 

II  ' m'  slics  are  regular.  Xo  outlining 
;k  ■ the  jiattcrn,  which,  instead  of  being 
’ •n  or  cambric,  is  ribbed.  Thisspecimen, 

> • a'  Calais  with  a Leaver  machine, 
V . e ked  upon  the  jorinciples  I have  above 
' n '1’  ’ c.  et  I I this  machine  lace  is  Is.  2d.  a 
! ’ veil  . (,f  the  original  is  £1  5s.  per  yard. 

’ ..  7r,.  n Fig.  l-‘hp.  807)  is  that  of  apiece  of 

f •'  ' of  the  late  IStli  century.  In  this 

r ■■'  -■•ive  the  comparatively  slack 
) tee  threads  in  the  ornament  are 
' ^ 1 i.ee.l.  Here  is  the  mechanical 
' t;  : j.i  dug.  14).  The  ground  is 
' ' ■ ’-d  mg.  while  the  threads  to  imitate 
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' I 1 t'.e  original  are  rigid  and 
. Tl  is,  too,  was  made  at  Calais, 
'd  f f the  liaud-made  lace  is 
ih.  Maeliiiic  is  2s.  9d. 
imw  a 1"  t ter  examxilc  of  machine 
ill  hie.-.  Here  is  the  original  lace. 

' “i  fhetlircad,  forming  blossoms, 
1 ■ a kind  of  suntlowcr,  a series  of 
‘ '..il  k ( cntral  disc,  is  similar  in  their 
: . in  the  preceding  .specimen.  Xow, 
i ] r .dr.'j.  d l.y  the  machine,  we  have 
1.  nng  givf-n  to  the  threads  of  the 
ii:  Ine,  of  the  .simjilc  twisted 
preva as  cxamjdc  of  machine, 
"f  eaeli  mc.sli  thickened  to  repre- 
-l  aides  of  a hand-made  Mechlin 
’mg  tins  c- fleet,  however,  the 
u'g  ‘ h 'oscnoss  in  twisting  the 
each  in'  sl:,  which,  consequently, 
d harder  aj.pearanco  than  that 
iponding  siic.s  of  meshes,  showui 
ilow  Mecdaiii)  xho  Calais 

hcovevor,  i.s  a very  small  matter, 


which  the  X ottingham  imitation  before  us  possesses,  i 
This  invention  is  considered  to  be  the  best  of  its  | 
kind.  The  cost  of  the  hand-made  lace,  of  which  I 
this  is  an  imitation,  is  £1  10s.  a yard.  It  was  made  ij 
last  year  at  Louvain,  and  is  a copy  of  a pattern  i 
introduced  towards  the  end  of  the  18th  century,  j 
The  machine  imitation  wrought  this  year  at 
Xottingham  by  a Leaver’s  machine  costs  Is.  3d.  a I 
yard.  The  whole  of  the  work  is  done  by  the  | 
machine,  including,  of  course,  the  outlining  thread.  ] 
Machine  lace,  made  with  such  outlining  threads,  y 
has  to  be  trimmed,  so  that  these  outlining  threads 
which  run  from  pattern  to  pattern,  may  be  dis- 
united, and  left  only  around  the  required  portion 
of  the  pattern. 

XXVII.  Here,  however,  we  have  an  imitation 
lace,  the  cordonnets  in  which  is  worked  in  by  hand.  | 
This  specimen  was  made  this  year  at  Lyons.  Hitherto  ' 
we  have  seen  machine-made  imitations  of  the  Mechlin 
class  of  pillow  lace,  i.e.,  laces  with  a thread  outline 
to  the  pattern.  Xow,  however,  we  will  look  at 
imitations  of  Valenciennes  lace.  First  of  all,  w*e 
may  remind  ourselves  of  the  appearance  of  hand- 
made Valenciennes. 

XXXVIII.  Here,  now,  in  Fig.  15,  is  a good 


Fig.  15. 


Machine-made  imitation  of  Valenciennes  pillow  lace. 


quality  of  machine-made  Valenciennes.  It  is  made 
at  Calais,  by  machines  similar  to  those  used  at 
Xottingham.  Another  specimen  is  more  elaborate 
in  design,  and  woven  with  finer  thread.  It  is  con- 
sidered to  be  as  good  as  the  machine  can  make. 

XXXIX.  The  last  illustration  I have  to  show  is  a ' 
copy  made  at  Xottingham  last  year  of  a specimen 
of  that  fine  filmy  needle-point  lace  made  in  the  17th 
century  at  V enice,  and  still  made  with  great  skill 
at  Burano.  This  (Fig.  16,  p.  809)  is  a specimen  of 
the  original  lace,  valued  at  about  £5  5s.  a yard.  i 
You  will  observe  the  flat  and  even  appearance  in  I 
the  close  portions  of  the  pattern,  the  slight  outline  ; 
of  thread,  as  well  as  the  delicate  tracery  work, 
reminding  one  almost  of  a distant  view  of  some  | 
fine  Gothic  rose  window.  i 


JOURNAL  OF  THE  SOCIETY  OF  AETS,  September  30,  1881. 


809 


XL.  Here  Ave  Lave  tlie  machine  imitation  (Fig.  17). 
In  spite  of  the  ribbed  appearance  of  the  close  por- 
tions, the  sharp,  clear,  outlining  thread,  and  the  com- 
parative Aviry  tantness  of  the  ground,  and  of  the 
little  traceries,  it  is  a AA’onderful  piece  of  imitation. 


Fig.  16. 


Venefan  needle-point  lace,  “h  r(5sean.”  17th  centniy. 


XLI.  Hoav  much  further  man’s  ingenuity  may 
compel  mechanism  to  produce  Avorks,  delusi\"e 
counterfeits  of  handicraft,  is  a question  not  to  be 
easily  answered,  if  answered  at  all.  For  anyone 
desiring  to  folloAv  the  history  of  the  art  of  lace- 


Fig.  17. 


Machine-made  imitation  of  Venetian  needle-point  lace,  “ a r(iseau.” 

making  in  its  literary’  aspect,  there  is  ydenty  of 
ground  to  be  travelled  over.  But  as  I said  in  an 
earlier  lecture,  I do  not  think  that  this  way  of  pro- 


ceeding is  as  instructive  as  it  is  entertaining;  and 
I doubt  Anry  much  if  any  one  adopting  it  Avould 
come 

To  know  the  age  and  pedigi'ees, 

Of  points  of  Flanders  and  Venise. 

XLII.  In  the  times  of  the  Provence  romance 
writers,  French  ladies  as  they  Avorked  sang 
“Chansons  a toile.”  Italian  poets  have  sung 
the  praises  of  the  needle,  just  as  Taylor,  our 
Elizabethan  water  poet,  has  lauded  the  “Needle’s 
excellency.”  Some  verses  composed  by  Jacob 
Van  Eyck,  in  the  17th  century,  upon  the  art 
of  lace-making,  and  a French  epic,  entitled,  the 
“ Eevolte  des  Passements,”  appeared  about  the 
! same  time.  Pope,  Evelyn,  Swift,  Congreve,  and 
I many  other  writers  of  the  18th  century  comment 
on  passing  fashions,  and  refer  to  laces  then  in 
A-ogue. 

XLIII.  One  of  the  latest  of  English  poets,  who 
seems  to  have  perceived  that  patience,  perseverance, 
gentleness,  should  predominate  in  the  character  of 
a lacemaker,  is  Mr.  Lewis  Carroll,  who  has  im- 
mortally associated  abeaver  with  the  art.  A “beaver 
that  paced  on  the  deck,  or  would  set  making  lace 
in  the  boAA^,”  Avas  a member  of  that  notable  band 
of  personages  Avho  went  out  hunting  a snark.  But 
when,  as  the  poet  relates, 

The  Boots  and  the  Broker  were  sharpening  a spade. 

Each  working  the  grindstone  in  turn  ; 

The  Beaver  went  on  making  lace  and  displayed 
No  interest  in  the  concern. 

XLIV.  The  Barrister,  another  of  the  hunting 
party, 

Tried  to  appeal  to  its  pride. 

And  vainly  proceeded  to  cite — 

A number  of  cases,  in  which  making  laces. 

Had  been  proved  an  infringement  of  right ; 

But  the  Barrister,  wearied  of  proving  in  vain 
Tliat  the  Beaver’s  lace-making  was  WTong— 

soon  fell  asleep,  and  leaving  him  in  that  condition, 
I Avill  conclude  Avithout  making  further  quotations 
from  this  strange  j)oem,  which  may  not  enlighten 
us  much  upon  the  art  of  lace-making.  As  it  melloAvs 
! AAutli  time,  perhaps  it  may  fall  into  its  place  as  a 
, stepping-stone  in  the  literary  history  of  lace- 
making. 

XLV.  It  has  been  a privilege  and  pleasure  to 
me  to  have  been  permitted  to  deliver  this  course  of 
lectures  upon  the  art  of  lace-making.  In  offering 
you  my  thanks  for  your  forbearance  Avith  my  short- 
comings, as  Avell  as  for  the  kind  and  appreciative 
attention  you  have  evinced,  I can  but  say  that  any 
dreariness  Avhich  has  attended  my  OAvn  personal 
efforts  has,  I hope,  been  relieved  to  some  extent  by 
the  excellent  illustrations  furnished  for  our  instruc- 
tion and  diversion  by  the  authorities  of  the  South 
Kensington  Museum,  Captain  Abney,  F.E.S.,  Sir 
William  Drake,  Mrs.  Eobert  Goff,  Mrs.  Alfred 
Morrison,  Mrs.  Enthoven,  Messrs.  Hayward,  and 
Mes.srs.  Howell  and  James. 


MISCELLANEOUS. 


THE  SOCIETY  OF  AETS’  PATENT  BILL.’^ 
By  Sir  Frederick  J.  Bramwell,  F.R.S. 

The  Section  will  have  observed  that,  in  the  report  of 
the  committee, t which  has  just  been  read,  no  opinion  is 

' A jjaper  read  before  Section  Cr.  (Mechanical  Science)  of  the 
British  Association,  at  the  York  Meeting,  September,  1881. 
t Report  of  a Committee  of  the  British  Association  on  Patent 
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expressed  in  reference  to  the  Society  of  Arts’  Patent  Bill. 
The  reason  for  this  (I  am  in  a position,  as  secretary  of 
the  committee,  to  say)  was  twofold — one,  that  the  Bill 
came  before  the  committee  only  a very  short  time  before 
the  meeting  of  the  Association ; the  other,  that  the 
majority  of  the  members  of  the  committee  then  present 
had  actually  been  engaged  in  the  preparation  of  the 
Bill  itself.  The  committee,  you  will  see,  asks  to  be  re- 
appointed ; and  I am  sure  I am  expressing  their  feeling 
when  I say  that  they  will  be  glad  to  have  the  benefit 
of  a free  and  open  discussion  upon  the  Society  of  Arts 
Bill,  in  order  that  they  may  profit  thereby  in  deter- 
mining on  the  conclusion  that  they  should  come  to  in 
making  their  next  report  to  the  British  Association. 
The  Society  of  Arts  has  for  many  years  past  taken  a 
warm  interest  in  the  question  of  the  Patent-law.  It 
assisted  materially  in  the  passage  of  the  Act  tmder 
which  patents  are  now  granted— that  of  1S52.  It 
has,  from  time  to  time,  had  meetings  and  discus- 
sions upon  the  subject ; and  seven  years  ago,  moved 
thereto  by  the  observations  by  certain  journals 
believed  to  be  prompted  by  persons  of  position,  the 
Society  thought  it  desirable  to  have  the  matter 
thoroughly  well  gone  into.  I had  the  honour  of  read- 
ing a paper  on  the  subject  in  the  month  of  November 
of  1871,  which  resulted  in  a protracted  discussion,  and, 

I am  glad  to  say,  in  an  almost  unanimous  expression  of 
opinion — an  opinion  fortified  by  that  of  nearly  every 
journal  that  noticed  the  discussion,  and  the  journals 
that  did  so  were  very  numerous — that  a Patent -law 
was  an  undoubted  necessity. 

The  various  Bills  introduced  by  the  late  Lord  Chan- 
cellor and  the  late  Attorney- General,  and  the  promise 
made  by  the  President  of  the  Board  of  Trade  of  a Bill 
next  year,  are  proofs  of  the  concurrence  of  the  Govern- 
ments, both  past  and  present,  in  this  view.  In  the  remarks 
I am  about  to  make  on  the  Society  of  Arts’  Bill,  I 
therefore  intend  to  take  it  as  generally  conceded  that 
there  must  be  a Patent-law,  and  that  the  question  before 
us  is  confined  to  the  consideration  of  what  should  be  the 
nature  of  that  Patent -law  ; and  I doubt  not  that  our 
Chairman,  in  inviting  the  meeting  to  discuss  this  paper, 
will  ask  members  to  be  good  enough  to  do  so  in  the 
spirit  in  which  it  is  written — namely,  to  consider  whether 
the  Bill  of  the  Society  of  Arts  is  one  which  should  meet 
with  approval  or  otherwise,  and  not  to  discuss  the  ques- 
tion as  to  whether  there  should,  or  should  not  be,  a 
Patent -law  at  all. 

At  the  beginning  of  its  last  Session,  the  Society  of 
Arts  appointed  a committee,  consisting  of  the  chair- 
man of  the  Society’s  Council  (myself).  Professor  Abel, 
Mr.  Alfred  Carpmael,  Sir  Henry  Cole,  Captain  Douglas 
Galton,  Mr.  W.  H.  Perkin,  Dr.  Siemens,  and  Mr.  H. 
Trueman  Wood.  The  committee  commenced  their  work 
by  drawing  up  a series  of  questions  as  to  the  mode  in 
which  a Patent-law  should  be  framed,  in  regard  to 
certain  points  specially  enumerated  ; and,  having  done 
so,  they  asked  their  Secretary,  Mr.  H.  Trueman 
Wood,  who  is  helping  here  to-day  as  one  of  the 
Secretaries  of  Section  G,  to  obtain  and  tabulate, 
for  the  information  of  the  committee,  a state- 
ment of  the  manner  in  which  those  various  points 
were  dealt  with  by  the  Patent-laws  of  other  nations. 
Furnished  with  this  information,  the  committee  con- 
sidered the  questions  which  had  been  drawn  up,  and 
came  to  conclusions  upon  them.  They  were  thus  enabled 
to  prepare  “instructions”  to  guide  a Parliamentary 
draughtsman  in  the  preparation  of  a Bill.  It  may  be  as 
well  to  state  at  once  that,  in  framing  the  Bill,  the  com- 
mittee did  not  allow  themselves  to  be  guided  by  con- 
siderations of  expediency,  that  is  to  say,  by  considera- 
tions of  what  it  is  likely  would  be  embodied  in  any  Bill 
prepared  by  Government,  but  they  thought  it  right  to 

Liegislation.  This  report  enumerates  the  measures  for  the  reform 
of  the  Patent-laws  submitted  to  Parliament  during  the  past 
session,  and  reprints  without  comment  the  abstract  of  the  Society’s 
Bill,  which  was  published  in  the  Journal  for  5th  August  last. 


draw  up,  to  the  best  of  their  ability,  such  a Bill  as  they 
believed  would  be  to  the  advantage  of  the  community  at 
large,  and  such  a Bill  as  they  themselves  would  pass,  if, 
happily  for  manufacturers  and  commerce,  the  Legisla- 
ture would,  on  this  point,  delegate  its  power  to  the  i 
Society  of  Arts.  Some  of  those  present  may  think  that  I 
the  committee  might  well  have  exercised  their  functions 
by  making  suggestions  of  alteration  in  this  or  that 
clause  of  the  existing  Act ; but,  having  regard  to  the 
many  abortive  attempts  of  this  sort  which  have  been 
made,  and  having  regard  also  to  the  fact  that  when  it 
is  essayed  to  vary  and  patch  up  an  existing  Act,  it  is 
extremely  probable  some  of  these  variations  will  be 
found  inconsistent  with  that  which  remains — the  com- 
mittee determined  to  prepare  a thoroughly  complete  Bill. 
The  Bill  having  been  submitted  to  the  Council  of  the 
Society  of  Arts,  has  been  provisionally  approved  by  them ; 
but  they  determined  that,  before  the  next  Session  of  Par- 
liament, it  w'ould  be  desirable  that  their  Bill  should  be  i 
thoroughly  canvassed.  They  therefore  gave  notice  of  their 
intention  to  summon  a meeting  of  the  Soci  ety  of  Arts  after  j 
the  vacation,  for  the  purpose  of  considering  the  Bill,  and  i 
discussing  it.  Guided  by  the  opinions  expressed  at  this 
discussion,  the  Council  will  either  retaiji  the  Bill  in  its 
present  fonn,  or  will  make  such  alterations  in  as  may  ; 
be  deemed  expedient,  and  will  then  finally  issue  it  as  the 
Bill  which  the  Council  of  the  Society  of  Arts  woidd  ^ 
desire  to  see  passed  in  its  entirety.  I am  quite  sure 
that  I am  acting  consistently  with  the  wishes  of  my 
colleagues  on  the  Coimcil,  in  bringing  the  matter  before 
the  Mechanical  Section  of  the  British  Association,  in  i 
order  that  they  may  be  benefited  by  the  discussion  which  j 
will  ensue  here,  and  the  opinions  which  will  be  ex-  i 
pressed. 

I do  not  think  it  is  too  much  to  say,  that  previous  Acts 
of  Parliament  have  been  framed  with  the  view  that  on  | 
one  side  there  was  the  public,  and  on  the  other  side  the 
patentee  ; that  only  so  much  ought  to  be  given  to  the 
patentee  as  would  lead  him  to  communicate,  in  the  first 
instance,  his  invention  to  the  public,  but  that  every 
attempt  should  be  made  in  subsequent  proceedings  to 
oust  him  from  his  privileges,  in  order  that  the  invention 
might  be  thrown  open  on  the  earliest  possible  day.  In 
the  paper  I read  before  the  Society  of  Arts,  to  which  I 
have  already  alluded,  I went  fully  into  this  view  of  the 
subject,  and  adduced  arguments  to  prove  it  was  in  the 
interest  of  the  community,  as  being  necessary  for  the 
development  of  an  invention,  that  it  should  be  not 
public,  but  individual  property.  It  would  occupy  too 
much  time  to  repeat  the  whole  of  these  arguments, 
but  among  them  were  the  following: — That  those 
who  had  capital  embarked  in  plant,  did  not  desire 
to  see  that  plant  made  useless  by  the  mode  of  manu- 
facture being  changed  by  new  inventions,  and  that^ 
unless  they  were  tempted  by  the  prospect  of  protection 
for  a certain  number  of  years,  they  would  not  enter 
upon  a novel  course  which  would  result  in  thus  depre- 
ciating the  capital  invested  in  their  manufacture  ; that 
most  patented  matters,  although  sufficiently  specified, 
required  practical  development,  a development  which 
can  only  be  secured  by  the  invention  passing  through 
an  experimental  stage.  Under  the  protection  of  a 
patent,  the  manufacturer  is  willing  to  incur  the 
necessary  expense  for  this,  and  also  the  risk  of 
his  plant  being  eventually  thrown  out  of  use ; 
but,  without  a patent,  no  manufacturer  would  run 
these  risks,  because  he  would  be  aware  that  when  he 
had  succeeded  in  overcoming  the  practical  difl&culties, 
his  competitors  in  trade  could  then  go  to  work  upon  the 
invention,  without  themselves  having  these  practical 
difficulties  to  overcome ; and  thus  the  man  who  first  took 
up  the  invention  would  be  the  one  who  would  obviously 
make  the  least  money  by  it.  For  these  and  other  like 
reasons,  which  I will  not  now  repeat,  I showed  that  the 
absence  of  a patent  would  be  really  a bar  to  the  adoption 
of  the  invention.  I was  much  struck  by  a statement  of  a 
member  of  the  Society  of  Arts,  Mr.  Arthur  Barff,  which 
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he  made  in  a communication  to  the  Journal,  in  answer  to 
an  inquiry  why  liquid  fuel  was  not  employed  for  steam- 
engine  purposes,  and  especially  for  steam  vessels.  He 
said,  that  so  many  attempts  in  this  direction  had  been 
made  and  published,  that  no  valid  patent  could  be 
obtained,  and  that  thus,  it  being  nobody’s  interest  to 
push  the  invention,  the  invention  was  not  pushed, 
and  was  not  brought  into  use.  I am  quite  sure 
that  Hr.  Barff  was  perfectly  right  in  his  view  of  the 
case.  I would  repeat  on  this  subject  that  which  I have 
often  quoted,  because  it  is  so  very  true  and  so  very  apt, 
an  expression  made  use  of  by  our  Chairman  of  to-day 
—Dr.  Siemens— namely,  that  for  the  interest  of  the 
community,  if  an  invention  were  found  lying,  like  some 
orphan  child,  in  the  gutter,  some  one  should  be  selected, 
as  its  foster  father,  to  take  up  that  invention. 

This  need  of  a patentee  in  the  development  of  an  in- 
vention was  the  first  point  the  committee  kept  before 
them.  Xne  second  point  the  committee  had  in  view, 
was  that,  so  far  as  possible,  the  connection  between 
lawyers  and  patents  should  be  severed.  There  can,  I 
think,  be  little  doubt  that  whether  in  regard  to  the 
original  granting  of  patents,  or  in  regard  to  their 
amendment,  or  in  regard  to  the  trial  of  patent  actions, 
lawyers  are  the  persons  least  adapted  to  perform 
these  functions  properly.  No  one  entertains  a more 
sincere  respect  than  I do  for  the  Bench  and  the 
Bar  of  England,  and  I wish,  in  the  interests  of 
that  respect,  to  see  them  discharged  of  functions  which 
most  certainly  they  ought  never  to  have  had  thrust  upon 
. them. 

Fortunately,  having  regard  to  the  magnitude  of  the 
transactions  involved  in  patent  matters,  there  is  but  very 
little  patent  litigation.  In  the  year  1874,  it  was  ascer- 
tained for  me  that  there  were,  upon  an  average,  only 
nine  patent  actions  which  went  so  far  as  to  be  heard  by 
a Court  of  First  Instance  in  each  year  ; and  I have  no 
reason  to  suppose  that  that  number  has  materially  in- 
creased, if,  indeed,  it  has  increased  at  all.  But,  with 
respect  to  the  few  actions  that  are  tried,  a very  consider- 
able part  of  the  expense  arises  from  the  elaborate  models 
which  are  needed  to  instruct  counsel  upon  the  subject, 
who  thenrselves  have  to  inform  the  Court,  and  also 
the  jury  where  there  is  one.  And  further,  commonly, 
notwithstanding  all  the  expense  that  is  gone  to,  and  { 
the  pains  that  are  taken,  the  litigants  have  the  chagrin 
of  seeing  that  they  have  not  been  successful  in  making 
themselves  understood  either  by  the  Court  or  the  jury, 
or,  it  may  be,  not  even  by  their  own  counsel. 

Having  thus  stated  to  you  the  history  of  the  Society  of 
Arts’  Bill,  and  the  main  principles  upon  which  it  is 
founded,  I will  now  briefly  touch  upon  one  or  two 
of  its  leading  features,  showing  how  it  has  been 
framed  with  the  view  of  carrying  these  principles  into 
effect,  referring  the  Section  to  the  printed  memorandum 
which  has  been  distributed  amongst  them  for  further 
information  on  the  subject.  The  Patent  Bill  has  already 
appeared  in  '‘xtenso  in  the  Society  of  Arts’  Journal  of 
August  0,  L.81,  and  a few  copies  of  it  in  the  Parlia- 
mentar^’  form  are  liere,  for  the  use  of  those  who  wish  to 
ascertain  the  exact  wording  of  any  particular  section. 

^ It  will  be  seen  by  the  memorandum,  the  first  proposi- 
tion is,  that  there  should  be  appointed,  in  lieu  of  the 
present  Commissioners,  who  are  all  legal  officials,  a 
body  of  three  Commissioners,  one  of  whom  should  be  well 
acquainted  with  Engineering,  one  with  Chemistry,  and 
one  with  Law.  Power  is  given  to  the  Commissioners, 
with  the  approval  of  the  Treasury,  to  appoint  the 
needful  staff.  It  is  intended  that  these  Commissioners 
should  be  the  persons  to  grant  patents,  after  a slight 
examination  by  examiners,  not  as  to  novelty,  not  as  to 
utility,  not  as  to  sufficiency  of  invention,  but  simply  to 
ensure  that  the  nece.ssary  forms  are  complied  with,  and  : 
that  a sufficient  description  is  given. 

The  Commissioners,  also,  are  those  who  would  hear  ' 
Oppositions,  which  it  is  proposed  to  confine  to  per-  ■ 
sons  who  allege  that  the  invention  has  been  fraudulently  i 


) obtamed  from  them.  They  are  also  th  >se  who  would 
. consider  as  to  Amendments,  and  as  U)  Pr<  Mmjration  s— and 
) it  is  intended  that  both  Amendments  a 1 Prolongations 
L should  be  made  more  easy  than  they  are  it  j;res<-nt  And 
) finally,  it  is  the  Commissioners  who  would  hear  patent 

) causes.  This  remitting  to  the  Commi , doners  the  trial 

, of  patent  causes  is,  probably,  the  most  thorough  change 
! made  by  the  Bill,  but  the  committee  consider  they  are  not 
! without  a precedent  in  the  matter.  It  is  now'  manv 
! years  ago  since  the  Bailway  Cf)mmis.sionors  were 
appointed  for  the  express  purpose  of  deUjrmining  qucs- 
■ tions  between  railway  and  canal  companies  and  the 
: public,  and  it  is  quite  certain,  that  if  it  were  found 
expedient  to  appoint  a sjK'cial  body  f«»r  tho  pui7>o**e  of 
determining  questions  which  involvf?  no  details  of 
machinery,  which  demand  no  knowledire  of  chemistry, 
but  which  are  simply  questions  of  contract,  or  of  the 
apphcation  of  rates  and  cliarges  of  v;iri  ois  amounts  to 
various  circumstances,  still  more  is  it  ne-oried  that  there 
should  be  a special  tribunal  for  the  trial  of  pate-nt  causes, 
involving,  as  they  commonly  do,  matters  with  which  no 
existing  tribunal  is  competent  to  deal. 

Amongtheotherprovisionsit  willlxjfound.on  examin- 
ing the  BiU,  that  the  procedure  has  Ix-co  m-  rlificel,  witli 
the  object  of  helping  the  patentee  to  obtain  liis  j.atent 
more  easily  than  at  present,  and  more  cheaply,  and  also 
with  the  object  of  rendering  the  pat-  nt  more  .ecure 
when  he  has  once  obtained  it.  Tliar  an  attempt  has 
been  made  to  settle  the  vexed  question  of  subje<"t 
matter,  by  substituting  a fresh  defin  tion  in  place  of 
the  practically  obsolete  one  contained  in  the  Statute 
of  Monopolies — “A  New  Manufacture  within  thi- 
Realm.” 

With  respect  to  pleas  in  patent  actioo';  at  the  pre.sent 
time,  the  defendant,  even  if  he  has  undoubte^lly  pirated 
and  used,  without  the  patentee’s  consent  a valuable  in- 
vention given  +0  the  public  by  the  patentee,  is  enabled 
successfully  to  resist  an  action  brought  against  liim,  if 
he  can  prove  that  some  of  the  matter  cumpris-d  within 
that  patent,  matter  wEich  he  has  not  infringed,  is  not 
new,  although  the  particular  matter  which  he  ha.s  in- 
fringed is  new.  He  is  also  enabled  to  succc-ed  in  his 
defence,  if  he  can  show  that  these  other  matters  which  he 
has  not  infringed  are,  inadequately  specified.  He  is  also 
enabled  to  succeed  in  his  defence,  if  he  can  show  from  a 
consideration  of  the  Provisional  Specification,  that  the 
matters  claimed  in  the  final  specification  were  not 
those  for  which,  strictly  and  legally  sijeaking,  the 
patent  was  granted.  It  is  true  that,  if  the  defendant 
succeeds  on  any  of  these  points,  the  patentee  can  com- 
monly cure  the  defect  in  his  specification  by  a di.s- 
claimer  ; yet  even  that  is  not  secured  to  the  patentee  as 
matter  of  "right,  but  as  a matter  of  grace  and  favour, 
and  is,  if  granted,  too  commonly  coupled  with  con- 
ditions. And  with  regard  to  this  question  of  want  of 
novelty,  it  is  sufficient  for  the  defendant’s  purposes  if  a 
single  publication— say  in  the  British  :Mu.seum— of  30 
or  100  years  old,  not  looked  at  once  in  ten  years  pr  -- 
bably,  and  utterly  unknown  to  those  engaged  in  the 
manufacture  to  which  the  patent  relates,  ean 
raked  up,  and  can  be  showm  to  contain,  it  may  be, 
not  the  invention  as  described  in  the  si>ei:ificatiou, 
but  something  which  may  be  said  to  come  within 
the  general  terms  of  the  claim.  Tlie  committee  who 
framed  the  Society  of  Arts’  Bill,  as  you  will  have 
gathered  from  what  has  already  been  said,  are  of 
opinion  that  it  is  contrary  to  the  interests  of  the  publio 
that  a patentee  should  bo  deprived  of  his  invention  by 
what,  after  aU,  are  technicahties.  Further,  it  is  a very 
common  thing  for  a patentee  to  obtain  Provisional  Pro- 
tection, and  having  done  so,  either  through  being  too 
much  occupied  with  other  matters,  or  through  being 
incompetent  to  develop  his  own  idea,  to  abandon  the 
further  proceeding  with  the  patent,  and  to  allow  his 
Provisional  Protection  to  lapse,  and  thereupon  the  Pro- 
visional Specification  is  made  public.  I believe  I am 
right  in  saying  that  something  like  30  to  40  per 
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cent,  of  all  the  inventions  for  which  Provisional 
Protection  is  obtained,  do  not  go  beyond  that  stage, 
The  result  is,  that  there  is  made  public,  legally 
speaking,  a mass  of  crude  and  undigested  matter, 
always  useless  to  the  manufacturer,  but  commonly 
destructive  of  the  novelty  of  a patent  which  might 
come  afterwards,  and  be  fully  worked  out  by  an 
inventor.  I may  mention,  as  illustrative  of  this,  a cir- 
cumstance which  occurred  to  myself.  Some  years  ago, 

I invented  a mode  of  making  chain  cables  without  any 
welds  in  the  links,  but  before  I applied  for  Provisional 
Protection,  I caused  a search  to  be  made  at  the  Patent- 
office,  and  there  discovered  a Provisional  Specification, 
showing  that  the  primary  idea  I had,  had  been  con- 
ceived by  the  person  who  lodged  that  Provisional  Speci- 
fication, but  who  had  not  proceeded  with  his  patent. 
Therefore,  if  I had  gone  on,  I could  not  have  main- 
tained a patent  for  the  original  invention,  but  simply 
for  the  details.  I did  not  deem  it  worth  my  while 
to  proceed  under  these  circumstances,  and  it  is 
certainly  not  worth  the  while  of  any  manufacture  of 
chain  cables  to  carry  out  the  idea  which  was  in  my  mind, 
and  in  that  Provisional  Specification.  It  is  on  such 
grounds  as  these,  that  the  committee  who  have  pre- 
pared the  Patent  Bill  of  the  Society  of  Arts,  propose  the 
Provisional  Specification  should  be  a merely  temporary 
document,  and  that  it  should  never  be  made  public  so  that 
whether  a patent  be  granted,  or  whether  the  Provisional 
Protection  be  suffered  to  lapse,  the  document  should  be 
destroyed.  Similarly,  it  appeared  to  the  committee 
that  it  was  inexpedient  a patent  should  be  rendered 
invalid  by  any  dormant  publication,  such  as  a book  in 
the  British  Museum,  and  therefore  they  proposed,  that 
unless  an  invention  can  be  proved  to  have  been  in  use 
within  thirty  years,  no  mere  publication,  unaccompanied 
by  use,  should  be  considered  an  anticipation  of  a patent. 
With  respect  to  the  term  of  a patent,  it  will  be  seen  that 
the  committee  suggest  the  American  term  of  17  years, 
coupled  with  the  power  of  Prolongation  for  a further 

II  years.  The  term  of  17  years  has  been  taken, 
coupled  with  this  power,  in  preference  to  the 
term  of  21  years  proposed  in  the  Government 
Bill  of  1879,  unaccompanied  by  Prolongation,  as  the 
committee  deemed  that  17  years,  if  the  patent  were 
successful,  would  afford  the  patentee  sufficient  remunera- 
tion, and  also,  that  having  once  established  a body  com- 
petent to  deal  with  patent  matters,  there  would  no 
longer  remain  the  difficulty  of  obtaining  satisfactory 
decisions  in  cases  of  Prolongation.  The  scale  of  fees 
proposed,  in  order  to  obtain  a patent,  is  that  of  the 
Government  Bill  of  1879,  and,  as  regards  the  sub- 
sequent payments,  is  practically  the  same  as  was  pro- 
posed in  that  Bill. 

In  this,  the  most  recent  Government  Bill,  provisions 
were  made  for  the  cessation  of  the  patent  if  the  inven- 
tion were  not  put  to  work  within  a given  time,  and,  in 
addition,  provisions  were  made  that  compulsory  licenses 
should  be  granted  by  the  patentee.  The  committee  of 
the  British  Association  which  considered  the  Government 
BiU  of  1879,  strongly  urged  the  undesirability  of  the  first 
of  these  provisions,  and  pointed  out  that  where  a patentee 
was  bound  to  grant  a license,  there  was  no  reason  why 
he  should  be  deprived  of  his  patent,  if  he  himself  failed 
to  put  it  to  work,  and  they  gave  instances  in  which  it 
would  be  extremely  difficult  for  the  patentee  to  obtain 
a trial  of  his  invention,  and  they  ixrged,  that  if  a proper 
provision  were  made  for  obligatory  licences,  no  duty 
should  be  imposed  on  the  patentee  as  regarded  putting 
his  invention  to  work  within  a given  time.  One  of  the 
greatest  difficffities  which  the  committee  of  the  Society 
of  Arts  encountered,  was  to  determine  whether  or 
not  obligato]^  licenses  shoidd  form  a part  of  the  Bill. 
The  subject  is  a complex  one,  and  not  so  readily  dis- 
posed of  as  perhaps  those  who  have  not  studied  it 
may  imagine.  I do  not  propose  to  enter  into  it 
here,  but  I shall  be  very  happy  to  answer  any 
questions  on  the  point,  or,  indeed,  on  any  other  point, 


that  may  be  put  in  the  discussion.  It  will  at  present 
suffice  if  I say,  the  committee,  at  length,  unanimously 
came  to  the  conclusion  it  was,  on  the  whole,  expedient 
that  obligatory  licenses,  guarded,  however,  in  the  way 
provided  for  in  the  Bill,  should  form  one  of  the  pro- 
visions of  that  Bill.  Bearing  in  mind,  as  I have  stated, 
that  you  have  before  you  a memorandum  showing  the 
principal  alterations,  and  that  those  who  desire  it  can 
be  furnished,  as  far  as  they  will  go,  with  the  prints  of 
the  Bill,  in  order  that  they  may  refer  to  any  particular 
clause  on  which  they  may  desire  to  speak,  I wiU  not 
now  occupy  further  the  time  of  the  meeting,  as  I think 
it  will  be  better  employed  in  hearing  and  in  considering- 
the  opinions  of  those  who  are  present. 


The  reading  of  Sir  F.  Bramwell’s  paper  was  followed 
by  a discufsion,  in  which  Sir  Antonio  Brady,  Mr. 

J eremiah  Head,  Dr.  Siemens,  Mr.  T.  Hawkesley,  Mr. 
H.  Trueman  Wood,  and  others  took  part:  — 

Sir  Antonio  Brady  said— I should  like,  as  representing 
the  Inventors’  Institute,  to  express  my  great  gratification 
at  the  lucid  and  admirable  discourse  we  have  just  listened 
to.  TiU  now  the  Patent-law  has  been  simply  a license  to 
go  to  law,  and  it  has  destroyed  almost  all  the  best  patents 
that  would  have  been  granted  if  we  had  had  a better 
law.  The  society  which  I represent  have  advocated 
cheap  patents,  and  the  only  part  of  this  Bill  which  I 
don’t  think  will  meet  the  views  of  the  Inventors’  Insti- 
tute is  that  the  fees  are  not  reduced  in  proportion  to 
what  we  think  would  be  ad-vdsable.  We  think  that  it  is 
a very  unrighteous  thing  to  tax  any  branch  of  industry 
exclusively — that  taxes  ought  to  be  general.  We  think, 
further,  that  it  is  not  right  to  tax  individuals,  and  par- 
ticularly to  tax  that  brain  power  upon  which  mainly 
rest  the  advance  and  the  prosperity  of  the  industries 
of  this  great  nation  We  have  advocated  a little  further 
progress  towards  cheap  patents  than  is  in  this  Bill, 
and  we  think  that  the  Patent-law  in  America  should 
be  more  our  model  than  it  is  now.  We  think  that 
the  country  should  not  make  any  profit  out  of 
patents,  other  than  what  is  necessary  to  keep  up 
the  Patent -office,  and  to  provide  for  the  interests  of 
patentees  by  having  a proper  registration.  We  entirely 
endorse  the  views  of  Sir  Frederick  Bramwell  as  to  the 
propriety  of  having  a first  examination  of  an  elemen- 
tary character  as  proposed  in  this  Bill.  We  think  that 
the  Patent -office  ought  to  be  able  to  give  all  the  assist- 
ance to  inventors  that  is  possible,  for  the  great  difficulty 
heretofore  has  been  for  a patentee,  or  intending 
patentee,  to  ascertain  what  has  gone  before.  The 
registers  have  been  so  imperfect,  and  the  difficulty  of 
making  examination  is  such,  that  we  think  the  Patent- 
office  ought  to  be  organised  in  such  a manner  as  to  be 
able  to  give  advice  and  assistance  to  inventors,  to  pre- 
vent them  from  running  their  heads  against  a post.  It 
commonly  happens  now  that  the  first  comer  gets  the 
patent,  whether  the  rightful  owner  or  whether  he 
is  not.  It  is  impossible  to  suppose  that  under  the 
present  system,  if  two  people  were  to  claim  a patent  on 
the  same  day,  they  would  not  get  it,  but  under 
this  Bill  it  would  be  impossible,  and,  therefore, 
we  think  it  is  a marvellous  improvement  upon  the  exist- 
ing system.  Moreover,  there  are  very  many  elements 
in  the  Bill  which  are  most  admirable,  and  I am  sxire 
will  commend  it  to  the  Inventors’  Institute.  When  I 
get  back  to  London  I shall  caU  a meeting  of  the 
members  of  that  institute  to  take  this  Bill  into  con- 
sideration, and  to  see  what  support  we  can  give  to  the 
Society  of  Arts,  of  which  association  most  of  us  are 
members.  I think  the  Society  of  Arts  has  done  a very 
good  thing  for  the  industries  of  this  country  in  bringing 
this  Bill  forward.  It  is  a mistake  to  suppose  that  all 
patents  are  monopolies  in  the  sense  that  some  people 
have  been  trying  to  make  them  out  to  be  ; they  are  a 
notice  of  an  inyention  being  made  a part  of  the 
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property  of  the  man  who  owns  it.  The  law  cannot  give 
him  an  absolute  power  over  it,  because  the  Courts  must 
decide  many  questions  of  patent  rights  afterwards  ; but 
I think  it  is  a marvellous  improvement  that  this  Bill 
will  give  inventors  generally,  because  it  wiU  be  a very 
foolish  thing  for  any  person  to  contest  a patent  which 
has  been  granted  under  the  provisions  of  this  Bill; 
whereas  now  I am  not  wrong  in  saying  that  Sir  Henry 
Bessemer,  who  has  enriched  the  whole  world  by  his  in- 
ventions, has  been  put  to  enormous  expense  to  defend 
himself  against  certain  patents  which  were  lying 
dormant,  and  has  been  obliged  to  compensate  the 
owner  of  them  rather  than  go  to  law  in  such  cases.  I 
think  there  are  several  other  instances  in  which  a small 
patent  has  cost  £50,000  or  £60,000  to  defend  it,  which 
cannot  be  the  case  imder  such  a Bill  as  this.  Further,  in 
the  present  day,  the  inventive  genius  of  our  people  should 
be  encouraged  in  every  possible  way.  This  is  a small 
country.  We  cannot  compete  with  larger  countries, 
imless  we  utilise  the  brains  of  our  people,  and  give  them 
the  assistance  of  the  Patent -laws,  which  will  encourage 
their  inventive  genius.  You  spoke,  su’,  just  now,  about 
Dr.  Siemens,  whom  I am  very  glad  to  see  in  the  room. 
I believe  that  I am  right  in  saying  that  he  could  not  get 
his  patent  in  Germany,  and  we  have  had  the  advantage 
of  his  splendid  genius  and  of  his  inventions,  wliich  we 
should  not  have  possessed  but  for  the  Patent-law.  I 
believe  there  are  other  instances— not,  perhaps,  of  such 
an  extent  as  this — and  therefore  I say  that  it  is  of  the 
greatest  possible  moment  to  this  commercial  country  to 
encourage  the  inventive  genius  of  our  people  to  the 
greatest  possible  extent ; and  I don’t  think  there  can  be 
any  objection  in  the  mind  of  any  sane  man  to  extend 
a patent  over  a period  of  17  years,  as  this  Bill  proposes. 
I should  have  preferred  20  years,  as  in  recent  Bills, 
but  the  Bill  p^o^^des  a power  of  extending  the  term 
under  certain  circumstances. 

Mr.  Jeremiah  Head  — As  one  of  the  numerous  class  of 
patentees,  I have  asked  for  a moment  or  two  to  pay  my 
modicum  of  thanks  to  Sir  Frederick  Bramwell  for 
having  brought  this  question  before  us.  I can 
endorse  all  he  says  of  the  way  that  the  law,  as  it  now 
stands,  seems  to  punish  the  patentee  as  much  as  ever  it 
can.  A man  who  has  an  invention  has  no  way  of 
gathering  the  information  necessary,  except  by  appeal- 
ing to  a patent  agent,  and  although  there  is  no 
reason  to  doubt  that  patent  agents,  as  a rule,  are  honest, 
yet  it  is  clear  that  their  interest  is  rather  in  favour  of 
encouraging  a man  to  go  on.  The  patentee  goes  on 
and  spends,  before  he  can  complete  his  patent,  some- 
thing like  £40,  and  in  three  j'ears  time  he  has  to  spend 
another  £50.  That  is  a very  large  sum  of  money, 
and  yet  it  does  not  at  all  include  what  he  has 
to  spend  in  experiments.  It  is  proved,  by  the 
large  number  of  patents  that  are  dropped  at  the 
various  stages,  that  it  would  be  better  if  a 
majority  of  them  had  never  been  taken  out.  They 
have  been  found  either  not  to  be  new,  or  the  inventors 
were  not  ready  to  incur  lightly  the  great  expense  of 
bringing  them  to  perfection,  finding  after  two  or  three 
years  that  they  had  better  drop  them,  after  having  lost 
a lot  of  money,  of  time,  and  of  thought,  and  that,  in 
fact,  they  were  not  the  men  to  bring  out  the  thing  at 
all.  Xo  doubt,  according  to  our  present  law,  the  Patent- 
office  has  got  the  man’s  fees,  and  does  not  seem  to  care, 
but  that  man  is  a disappointed  man,  and,  therefore,  I 
think  that  it  is  a disadvantage  that  he  should  have 
wasted  his  time  and  his  money  over  an  invention 
which  had  better  have  been  bj'ought  out,  if  at  all, 
by  some  one  else,  I did  not  quite  gather  from 
Sir  Frederick  Bramwell  whether  he  proposed  in  this 
Bill  that  there  should  be  any  way  or  any  body  to  whom 
an  inventor,  getting  an  idea,  could  write,  on  paying  a 
small  fee,  and  have  his  ideas  submitted  to  some  sort  of 
preliminary  test ; whether  on  payment  of  such  a fee  he 
could  be  referred  to  this,  that,  or  the  other  patent  pre- 


viously taken  out,  or  some  suggestion  made  to  him, 
which,  would,  in  many  cases,  discourage  him  from 
going  on.  I think  that  is  very  much  wanted  indeed, 
and  it  is  only  to  be  obtained  now  by  appealing  to  patent 
agents,  who  do  not  always  advise  ^sinterestedly, 

Mr.  Barff— I just  wish  to  ask  one  question,  if  there 
is  any  special  reason  for  making  the  payment  at  the 
end  of  the  fourth  year  so  great  as  £10.  We  know  that 
there  are  a great  many  patents  that  in  four  years 
cannot  have  paid  themselves,  and  this  tax  of  £10  seems 
rather  high.  The  great  advantage  of  an  improved 
Patent-law  would  be  that  it  would  give  men  a greater 
interest  in  their  work,  as  they  would  have  some 
encouragement  to  study  what  they  were  doing  every 
day,  with  a view  to  its  improvement,  and  get  a patent 
for  the  improvement.  But  I merely  wish  to  ask 
whether  this  payment  of  £10  at  the  end  of  the  fourth 
year  is  not  higher  than  it  need  be. 

Sir  Frederick  Bramwell — The  payment  at  the  end 
of  the  fourth  year  instead  of  £10  is  £30. 

Dr.  Siemens,  F.E.S. — If  anything  were  needed  to  show 
the  difficulty  surrounding  the  framing  of  a good  and  just 
Patent-law,  the  observations  that  have  fallen  from  the 
last  two  speakers  would  furnish  incidental  proof.  IVIr. 
Head,  who  is  so  well  known  for  his  mechanical  talent, 
suggests  that  the  obtaining  of  a patent  should  be  made 
very  difficult — that  the  patentee  should  not  only  prove 
that  he  had  novelty,  but  that  he  had  usefulness.  I am 
afz’aid  that,  if  that  suggestion  were  adopted,  many 
valuable  patents  would  fall  to  the  ground  or  be  stillborn. 
It  is  the  very  essence  of  an  invention  that  it  cannot  be 
worked  in  its  first  conception,  because  an  invention  is 
not  a mere  idea.  An  idea  may  strike  the  mind  at  one 
instant,  but  an  invention  is  necessarily  the  result  of 
labour — mental  and  physical— and  of  expenditure,  and 
I there  is  hardly  an  invention  ever  brought  out  that  in 
its  first  stage  would  have  stood  such  a test.  I cannot 
agree  with  Mr.  Head  in  supposing  that  all  those 
inventions  that  have  not  taken  immediate  effect,  and 
enriched  the  patentees,  are  so  much  loss  to  the  coxmtry. 
On  the  contrary,  although  the  inventor  is  to  be  felt 
for  who  has  not  reaped  any  benefit  from  his 
invention  and  for  his  labour,  yet  the  public  at 
large  profits  by  it,  because  it  may  form  the 
stepping-stone  for  somebody  else  to  carry  the  idea 
to  its  practical  point.  The  Patent-law  must  not  be  based 
upon  the  idea  that  all  difficulties  will  be  done  away 
with,  that  all  men  are  to  be  made  happy,  and  that  there 
is  to  be  no  legal  contention  of  any  sort.  That  would  be 
a chimera  such  as  could  not  reasonably  be  expected.  If 
it  is  difficidt  to  establish  a title  to  landed  property, 
sm’ely  it  may  be  reasonably  supposed  that  it  is  as 
difficult  to  establish  a title  to  the  product  of  the  mind  ;; 
and  all  we  can  do  is  to  render  the  administration  of  that 
property  as  simple  and  as  just  aU  roimd  as  it  possibly 
can  be  made,  humanly  speaking.  The  Patent-law 
worked  out  nominally  by  the  Society  of  Arts,  but  in 
reality  by  my  excellent  friend.  Sir  Frederick  Bramwell, 
is,  I think,  the  best  considered,  and,  perhaps,  the  most 
perfect  attempt  at  a just  and  equitable  law  on  the 
subject ; and  I,  as  one  of  the  committee,  can  only  hope 
that  it  will  find  favour  in  this  Section  in  order  that  it 
may  be  strengthened  by  the  weight  of  the  British 
Association,  and  that  the  Legislature  of  the  country 
may  take  a similar  view.  It  is  idle  to  discuss  partial 
questions  connected  with  such  a law,  as,  for  instance, 
that  the  fees  to  be  paid  by  a patentee  should  be  a great 
deal  less.  It  is  now  proposed  also  to  extend  the 
operation  of  the  patent  over  21  years  instead  of 
17.  You  may  depend  upon  this  that  all  these 
questions  have  been  very  carefully  considered  by 
the  committee,  and  also  tested  by  legal  opinion,  and 
that  this  Bill  is  the  result  of  the  careful  and  long  medita- 
tions on  the  subject  by  Sir  Fr*ederick  Bramwell,  and 
of  the  discussions  that  took  place  in  the  committee,  of 
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wHch.  he  was  the  chairman.  I may  go  further,  and  say 
that  it  is  the  result  of  previous  discussions  that  have 
taken  place,  not  only  in  this  country,  but  abroad — in 
Vienna,  where  the  Patent  Congress  met  at  the  opening 
of  the  Universal  Exhibition.  Again,  in  Paris,  where, 
at  the  time  of  the  last  Exhibition,  a very  long  discussion 
took  place,  all  these  questions  have  been  considered, 
and  the  best  thing  we  can  do  is  to  accept  it  en  bloc,  and 
mot  attempt  in  the  course  of  the  slight  discussion,  such 
•as  we  can  afford  to  give  to  it,  to  alter  any  of  its  more 
important  clauses. 

Mr.  Head,  in  explanation,  said  that  he  did  not  wish 
for  additional  difficulties  to  be  placed  in  the  way  of 
inventors,  but  that  inventors  shoiffd  be  protected  from 
the  loss  incurred  by  patenting  old  and  worthless  inven- 
tions. 

Mr.  H.  Trueman  Wood — I should  like  to  be  allowed 
to  answer  an  objection,  which  has  not  been  brought 
forward  here,  but  which  has  appeared  in  one  or  two 
very  influential  journals,  about  the  Society  of  Arts’ 
Patent  Bill.  It  has  been  said  that  the  provision  in  it 
for  examination  would  give  the  Commissioners  the  power 
of  stopping  invention,  by  refusing  to  allow  an  applicant 
to  take  out  a patent.  Now,  as  a matter  of  fact, 
the  power  given  by  this  Bill  is  considerably  less  than 
that  which  is  at  present  possessed  by  the  law  officers 
of  the  Crown ; and  I do  not  think  it  has  been  asserted 
that  the  present  Patent-law,  whatever  else  may  be  its 
■defects,  gives  the  power  to  stop  invention.  The  very 
flight  examination  permitted  under  this  Bill,  is  not  an 
oxamination  into  merit  or  into  novelty ; it  is  merely  a 
■sufficient  examination  to  enable  the  office  to  say  that 
the  matter  in  respect  of  which  the  application  is  made 
IS  really  connected  with  Science,  or  Manufactures,  or 
'Commerce,  and  ought  to  be  protected  by  a patent.  My 
only  reason  for  making  this  remark  now  is,  that  this 
objection  has  been  urged  very  strongly,  and  I should 
be  glad  to  have  it  put  on  record  that  no  such  power 
•exists  in  the  Bill.  Indeed  any  person  who  reads  it 
•carefully  will  not  be  able  to  find  any  such  power 
in  it. 

Mr.  W.  Hancock  said  that  20  years  ago,  at  a meeting 
of  the  British  Association  at  Manchester,  he  was  on  a 
committee  that  then  sat  on  the  Patent -laws.  They 
had  several  very  long  discussions,  especially  as  to 
whether  there  should  be  a preliminary  examination. 
The  broad  conclusion  arrived  at  was  that  it  was 
desirable  that  there  should  be  examinations  as  to 
novelty,  but  no  examination  as  to  utility.  There  was 
one  thing  that  rather  struck  him,  and  that  was  as  to 
the  destruction  of  the  provisional  specification.  If 
there  was  to  be  this  destruction  there  should  be  the 
most  stringent  safeguards  that  the  final  specification 
does  not  trangress,  or  go  beyond  in  any  way  the 
grounds  of  the  invention  at  the  time  it  was  granted. 

Sir  Frederick  Bramwell — Clearly  it  would  be  im- 
possible to  propose  the  destruction  of  the  provisional 
specification,  in  those  cases  where  the  patent  was 
granted,  unless  there  were  a competent  examination 
to  see  that  the  completed  specification  did  not  go  beyond 
that  which  was  a fair  development. 

Mr.  Hancock — That  was  the  only  thing  that  occurred 
to  me  that  it  would  be  dangerous  to  propose.  I have 
been  so  much  interested  in  patents,  and  have  seen  such 
terrible  scandals  done  by  the  Patent-law,  that  I was 
strongly  coming  round  to  the  conclusion  that  there 
appeared  to  be  no  possibility  of  arriving  at  such  a con- 
clusion as  should  fairly  and  justly  reconcile  the  interests 
of  the  patentee  and  the  interests  of  the  public,  which 
ought  to  be  one. 

A Member  said  this  examination  for  novelty  is 
not  the  dreadful  thing  it  has  been  represented.  In 
the  interests  of  the  public  and  the  inventor  a sort 


of  optional  examination  for  novelty  would  be  ex- 
ceedingly useful.  Dr.  Siemens  has  deprecated  any 
suggestions  as  to  any  modification  of  this  Bill  which 
does  not  appear  to  be  the  view  of  the  author  of 
the  paper.  Dr.  Siemens  has  told  us  we  must  accept 
it  en  bloc;  that  is  hardly  so.  No  doubt  all  inventors 
would  say  that  it  is  an  excellent  Bill,  and  a great  im- 
provement on  existing  legislation,  but  it  would  be  a still 
better  Bill  if  the  powers  of  the  examiner  were  enlarged, 
so  as  to  give  a discretionary  power  with  regard  to 
novelty.  If  the  examiner  were  enabled,  with  the 
knowledge  he  gained  on  an  examination  of  patents,  to 
report  to  the  Commissioner  whether  a patent  had  been 
anticipated  or  not,  and  then  the  inventor  were  informed 
of  the  result  of  the  examiner’s  investigation,  I think  we 
should  have  a marked  and  decided  improvement. 

Sir  Frederick  Bramwell,  in  reply,  said— -The  last 
speaker  was  quite  right  in  supposing  that  my  object 
was  not  that  the  Bill  should  be  either  rejected  or 
accepted  en  bloe^  but  that  we  should  have  the  benefit  of 
the  opinions  of  the  members  present  on  its  details.  I 
am  very  glad  that  we  have  had  that  with  respect  to  the 
examination  as  to  novelty.  It  is  one  of  the  most  diffi- 
cult things  to  determine  as  to  whether  the  examination 
should  be  made  or  should  not  be  made,  and  the  more 
difficult  because  of  the  danger  of  laying  down  any  rule 
as  to  what  should  be  considered  to  anticipate  an  untried 
invention.  I think  I am  right  in  sayung  that,  in 
Germany,  Dr.  Siemens  was  refused  a patent  for  his 
regenerative  furnace,  on  the  groitnd  that  stones  lining 
a cavity  had  been  heated  by  a fire  therein,  and  then, 
the  fire  being  removed,  the  heat  had  been  employed  to 
cook  whatever  food  was  put  within  the  cavity,  and  this 
process  the  examiner  held  to  anticipate  the  regenerative 
furnace.  I am  aware  this  is  an  extreme  case,  and  that 
it  may  be  said  we  might  reasonably  hope  to  have  more 
intelligent  examinations  with  regard  to  novelty.  But 
I very  much  fear  that  if  the  power  of  examination  as 
to  novelty  were  given,  even  if  guarded  by  the  pro- 
visions that  the  patentee  shall  have  liis  patent  subject 
to  endorsement,  the  result  would  not  be  satisfactory. 
It  is  said  not  to  be  so  in  America ; and  after  very  great 
deliberation  the  Society  oi  Arts  Committee  came  to  the 
conclusion  that  it  was  best  to  omit  that  examination. 
But  I am  sure  this  is  just  one  of  those  points  upon  which 
the  Council  of  the  Society  of  Arts  will  only  be  too  glad 
to  have  had  an  expression  of  opinion  from  gentlemen 
present.  With  respect  to  the  suggestion  about  the  pro- 
visional specification,  the  clause  in  the  Bill — section  10, 
sub-section  3 — sets  forth  that  “ On  the  grant  or  refusal 
of  a patent,  or  of  failure  to  prefer  a request  within  the 
time  allowed,  the  provisional  specification  shall  be  de- 
stroyed in  the  Patent -office,  and  until  it  is  so  destroyed 
its  contents  shall  be  kept  secret.”  I quite  agree  that 
to  prevent  fraud,  and  to  prevent  the  including  in  the 
final  or  complete  specification  and  claims  of  a patent 
that  which  the  patentee  never  invented,  but  which 
he  had  derived  from  somebody  else  after  getting  his 
provisional  protection— to  prevent  that  kind  of  fraud 
the  provisional  specification  is  most  necessary,  but 
when  you  have  an  examiner,  as  provided  by  this 
Bill,  whose  duty  it  would  be  to  ascertain  that  the  com- 
pleted specification  does  not  contain  anything  more  than 
a fair  development  of  that  contained  in  the  provisional 
specification,  it  does  appear  to  me  that,  even  if  the 
patent  is  granted,  it  would  be  well  that  the  provisional 
specification  should  be  destroyed.  It  would  be  treated 
as  a mere  interim  document  for  the  information  of 
the  officer,  whose  duty  it  is  to  see  that  its  contents 
have  been  complied  with,  and  I cannot  see  that  the 
continuance  of  it  can  do  any  good.  But  I do  not 
attach  so  very  much  importance  to  its  destruction  in 
the  case  where  an  invention  is  proceeded  with,  and  the 
whole  matter  is,  by  the  complete  specification,  inevi- 
tably laid  before  the  public ; but  I do  attach  great 
importance  to  that  other  part  of  the  proposal,  which 
is,  that  where  an  invention  is  not  proceeded  with,  the 
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provisional  specification  should  be  destroyed  as  being, 
if  made  public,  a bar  to  further  improvement.  But  the 
question  -whether,  in  those  cases  where  the  patent  is 
granted,  the  provisional  specification  should  be  destroyed, 
is  one  which  will  be  well  considered  by  the  Society 
before  the  Council  finally  adopt  the  Bill.  With  respect 
to  the  question  of  fees,  if  they  are  made  too  low,  I am 
afraid  there  might  be  such  a mass  of  patents  granted 
that  they  would  be  a nuisance  ; and  I cannot  help 
thinking  that  the  opponents  of  a Patent -law  altogether 
would  chuckle  at  the  notion  of,  say,  a shilling  fee  or 
anything  of  that  kind.  I am  aware,  on  the  other 
hand,  that  it  may  be  said  it  is  a very  hard  thing  that, 
because  a man  of  great  ability  and  ingenuity  does  not 
possess  £10,  and  a man  of  less  ability  and  ingenuity 
does,  the  former  should  be  debarred  from  the  protection 
which  the  latter  can  get.  I am  one  of  those  who  desire 
most  earnestly  that  all  those  who  have  any  good  in 
them  should  be  able  to  bring  it  out,  and  reap  advan- 
tages for  themselves,  while  giving  the  benefit  of  it  to 
others,  but  there  are  a variety  of  things  we  should 
desire  aU  people  to  have  if  it  were  possible,  but, 
unhappily,  it  is  one  of  the  pains  of  poverty  that  they 
cannot  have  them,  and,  therefore,  those  who  frame  a 
Bill  of  this  kind  have  to  hold  the  balance  between 
their  desire  of  affording  cheap  patents  and  their  fear 
that,  if  patents  be  made  too  cheap,  they  will  be 
recklessly  taken  out,  and  will  become  so  obnoxious  as 
to  lead  to  the  abolition  of  patents  altogether.  Let  me 
test  this  question  of  the  necessity,  in  the  interest  of  the 
maintenance  of  patents,  of  something  more  than 
nominal  fees,  by  asking  whether  any  one  present  would 
suggest  that  patents  could  survive  if  they  were  granted 
gratuitously.  I am  sure  you  feel  that,  if  you  issued 
gratuitous  patents,  they  would  be  intolerable.  What 
the  fee  should  be  it  is  most  difficult  to  determine.  Far 
am  I from  saying  that  the  Society  of  Arts  have  adopted 
the  right  scale.  I feel  that  I shall  not  be  very  wrong 
when  I state  that  the  committee  were  glad  to  base  them 
on  the  scale  in  the  Bill  of  1879,  which  scale  seemed  to 
meet  with  verj’  general  approval,  and  they  adopted  it, 
with  such  modifications  as  were  needed  to  vary  the 
times  of  subsequent  payments  in  a Bill  that  provides  for 
1 7 years  duration  of  a patent  in  lieu  of  the  2 1 years 
proposed  in  the  1879  Bill.  With  respect  to  Mr. 
Head’s  suggestion,  it  seems,  as  far  as  I could  follow  him, 
that  he  thought  there  should  be  a sort  of  friendly  Board 
to  which  an  intending  patentee  could  go  and  say  in 
confidence,  “ I have  invented  this  ; do  you  think  it  is 
likely  to  answer?”  Now  it  does  appear  to  me,  with 
all  respect,  that  that  is  a thing  that  could  not  possibly 
work.  I feel  certain  that  that  kind  of  paternal  legis- 
lation would  not  do.  Imagine  a Board  to  which  an 
intending  litigant,  in  a civil  action,  could  go 
and  say,  “ I am  thinking  of  bringing  an  action 
•with  respect  to  that  right  of  way  over  my  field. 
Do  you  think  I am  likely  to  succeed?”  I am  glad  to 
find  that,  except  on  the  subject  of  the  scale  of  fees,  on 
which  I have  already  fully  remarked,  the  Bill  has  the 
hearty  approval  of  Sir  Antonio  Brady.  I believe  I have 
now,  although  in  a very  cursory  manner,  answered  the 
various  suggestions  that  have  been  made.  With  respect 
to  that  provi.sion  of  our  Bill  for  removing  patents  from 
the  domain  of  the  lawyer,  I am  glad  to  say  that  it  meets, 
apparently,  with  the  approval  of  those  now  in  power. 
I say  so  because  the  announcement  made  to  us  is,  not 
that  the  Government  Bill  of  1882  is  to  emanate  from 
the  Lord  Chancellor  or  from  the  Attorney -General,  but 
that  it  is  to  proceed  from  the  Board  of  Trade.  We 
have  written  to  the  principal  persons  interested  in 
these  matters,  and  have  sent  copies  of  the  Bill  to  them, 
stating  at  the  same  time  we  hope  that  between  now 
and  the  meeting  of  Parliament  the  Bill  may  receive 
such  general  approval  that  the  Government  may  see 
their  way  to  incorporate  its  provisions  in  the  measures 
they  propose  to  bring  forward.  With  these  obser- 
vation,«,  I conclude  what  I have  to  say,  except  this,  that 


I have  to  thank  you  most  warmly  for  the  close  atten- 
tion you  have  paid  to  a subject  which,  although  it  is 
done,  no  oubt,  of  great  importance,  is,  on  the  other 
hand,  an  extremely  dry  one.  The  question  of  the 
Patent-law  is  one  I have  studied  for  many  years,  and 
I,  no  doubt,  have  worked  hard  in  the  preparation  of 
the  Society  of  Arts’  Patent  Bill ; but  Dr.  Siemens  was 
pleased  to  give  me  far  more  credit  than  is  my  due, 
and  omitted  to  tell  you  the  share  he  and  others  have 
had  in  the  work.  He  did  not  teU  you  that  he  was  the 
chairman  of  the  successive  committees  of  the  British 
Association  that  have  sat  on  this  very  matter.  It  was 
the  fact  of  finding  myself  in  the  position  of  chairman 
of  the  Society  of  Arts  that  led  me  to  suggest  that  the 
course  they  have  followed  should  be  pursued  by  that 
Society,  while  we  had  the  advantage  of  the  assist- 
ance of  many  gentlemen  who  are  members  of  the 
committee  of  the  British  Association.  I trust  the  Com- 
mittee of  Recommendations  will  agree  to  the  demand 
made,  that  the  Patents  Committee  should  be  continued, 
and  you  may  reply  upon  it  that  when  the  Government 
Bill  is  brought  forward  it  will  be  thoroughly  scrutinised, 
and  we  will  do  our  best  to  make  such  alterations  in  it 
as  will  bring  it  towards  the  measure  prepared  with  so 
much  labour  by  the  Society  of  Arts. 

Mr.  T.  Hawkesley — You  have  all  listened  with  much 
attention  to  the  eloquent  address  of  my  friend  Sir 
Frederick  Bramwell.  The  subject  is  one  in  which  I take 
a great  interest,  but  it  is  far  too  complex  for  me  to 
express  my  opinion  upon  it  at  the  present  period  of  the 
day.  But  I am  sure  you  will  all  agree  that  Sir 
Frederick  Bramwell  is  entitled  to  an  enthusiastic  vote 
of  thanks.  I therefore  beg  to  propose  your  thanks 
to  him  from  the  chair. 

Sir  Frederick  Bramwell — I am  very  much  obliged  to 
you  for  your  vote  of  thanks.  Let  me  say,  in  conclusion, 
that  if  we  obtain  a really  good  Patent  Act  I .‘^hall  be 
more  than  rewarded  for  the  continued  pains  I have 
bestowed  on  the  question — the  best  reward  I can  get  is 
to  see  a good  Bill  embodying  the  bulk  of  these  clauses. 


FREDERIC  SALVAGE. 

The  Tmes  gives  a sketch  of  the  life  of  Frederic 
Sauvage,  to  whom  the  people  of  Boulogne  having  just 
erected  a statue,  as  the  inventor  of  the  screw  propeller. 
His  claim  to  this  honour  rests  on  the  fact  that  in  1832, 
hearing  that  the  French  Government  proposed  to  build 
a number  of  paddle  steamers,  he  was  led  to  devise  a 
better  means  of  proj^ulsion,  and  eventually  he  constructed 
a screw.  Early  in  that  year  Sauvage  exhibited  to  the 
Boulogne  authorities  his  new  invention,  which  was 
highly  approved.  As  he  was  anxious  to  bring  it  under 
the  notice  of  Government,  he  gave  up  his  Boffiogne 
residence  and  left  for  Paris,  where  he  took  out  a patent 
for  15  years.  The  screw  was  acknowledged  to  have  its 
advantages  with  small  boats,  but  the  Commissioners 
who  sat  by  order  of  the  Minister  of  Marine  to  report  on 
it  concluded  that  it  would  be  of  no  use  for  large  vessels. 
The  English  Government  in  1835,  it  is  stated  by  the 
Times ^ offered  him  a sum  for  the  invention,  on  the 
condition  that  it  was  to  become  the  exclusive 
property  of  England,  but  the  inventor,  who  was  at 
that  time  stricken  down  by  poverty,  would  not  consent. 
It  is  further  said  that  Sir  Francis  Pettit  Smith  derived 
his  first  idea  of  a screw  from  a visit  to  Sauvage’ s work- 
shop. In  1841,  Sauvage  made  an  agreement  with  a ship- 
builder and  an  engineer  for  the  construction  of  a steam- 
boat, to  which  the  screw  was  to  be  fitted,  he  giving  the 
plans,  while  they  carried  them  out,  and  at  their  o-wn  ex- 
pense, but  the  agreement,  owing  to  a technical  misimder- 
standing,  was  badly  worded.  The  boat  was  built  and 
fitted,  but  not  as  Sauvage  -wished,  and  the  two  others 
took  all  the  credit.  The  unlucky  inventor,  forsaken 
; by  all,  after  many  years  of  toil,  was  in  the  year 
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1843  shut  up  in  the  debtors’  prison  at  Havre,  where 
he  remained  some  time,  but  was  eventually  released 
through  the  instrumentality  of  Alphonse  Karr,  who  had 
taken  a deep  interest  in  him.  From  the  time  he  had 
set  on  foot  his  experiments  with  the  screw,  he  had 
spent  in  the  course  of  ten  years  about  80,000  francs 
(£3,200),  in  exchange  for  which  he  afterwards  received 
from  the  State  a yearly  grant  of  2,500  francs  (£100). 
Driven  to  despair,  and  in  deep  misery,  Sauvage,  who 
was  advanced  in  years,  was  conveyed  in  April,  1854,  to 
the  Picpus  Asylum,  where  he  passed  the  remainder  of 
his  life,  dying  at  the  age  of  71.  The  townpeople  of 
Boulogne,  in  1872,  through  the  Mayor,  M.  Auguste 
Huguet,  had  his  remains  removed  from  Paris  and 
interred  in  the  cemetery,  where  a monument  sur- 
mounted by  a bust  was  erected  to  his  honour. 

It  is  probable  that  Sauvage’ s claims  will  receive  bur 
little  attention  outside  his  own  country.  In  England,  it 
will  be  remembered,  in  1770,  James  Watt,  writing  to 
Dr.  Small,  proposed  to  use  one  of  his  steam-engines  to 
drive  a screw  for  the  propulsion  of  a ship.  In  1776, 
the  American,  Bushnell,  described  a submarine  boat,  pro- 
pelled by  a screw.  Trevithick  patented  a screw  pro- 
peller in  1816  ; and  before  him,  in  1800,  Edwrnrd  Shorter 
patented  a propeller,  which  was  afterwards,  in  1802,  tried 
on  H.M.’s  ships  J)ragon  and  Superb.  In  America, 
Stevens,  in  1804,  tried  to  propel  a boat  by  a screw. 
In  1816,  Millington  described  a screw  with  a very 
ingenious  steering  arrangement  connected  to  it,  and 
this  was  apparently  the  first  of  a great  number  of 
attempts  which  have  been  made  in  that  direction ; all, 
as  yet,  unsuccessful.  From  this  date  till  the  date  of  F. 
Pettit  Smith’s  invention  (1836),  the  records  of  the 
Patent-office  show  that  many 'minds  were  working  in 
the  same  direction.  The  point  of  Smith’s  invention 
was  the  placing  of  the  screw  propeller  in  the  dead 
wood  of  the  vessel,  nor  has  it  ever  been  claimed  for 
Smith  that  he  was  the  inventor  of  the  screw  propeller, 
though  he  was,  there  seems  little  doubt,  the  one  to 
bring  it  into  actual  use.  There  seems  little  question 
that  Sauvage  did  nothing  more  than  was  done  by  very 
many  others — by  Watt,  Trevithick,  and  the  rest — con- 
ceived a most  valuable  idea,  but  never  carried  it  beyond 
the  stage  of  a model. 


THE  MINEEAL  BESOUECES  OF  TUEKEY. 

Consul  Wrench  in  a recent  report  states,  with 
reference  to  the  resources  of  Turkey,  that  although 
the  country  teems  with  mineral  wealth  of  various 
kinds,  they  are  left  almost  undeveloped,  except  in  the 
case  of  some  products  which  are  elsewhere  rare,  but 
found  abundantly  and  of  great  richness  and  purity  in 
the  Levant.  The  meerschaum  from  Eskishehir,  in  the 
district  of  Kutayah,  still  continues  to  hold  its  supremacy; 
in  recent  times  both  emery  stone  and  chromate  of 
iron  have  been  exported  from  Turkey  in  increasing 
quantities,  and  now  the  markets  of  the  world  are 
mainly  dependent  on  this  country  for  supplies  of  these 
minerals.  Manganese  ores,  crystalline  pyrolusite  of 
remarkable  richness  and  purity,  have  also  been  to  some 
extent  exported  of  late  years  to  Europe.  Boracite 
has  also  become  an  article  of  considerable  export  from 
Panderma  , in  the  Sea  of  Marmora,  and  the  trade  bids 
fair,  at  no  distant  period,  to  be  one  of  great  magnitude. 
This  mineral  is  found  near  Yildiz,  about  43  miles  to 
the  southward  of  Panderma.  In  1868,  a Frenchman 
obtained  concession  of  a quarry  of  gypsum,  only  eight 
acres  in  extent,  and  from  it  he  extracted  annually  from 
3,000  to  4,000  tons  of  boracite,  which  he  exported  to 
France  for  many  years  as  “plaster  of  Paris.”  The 
value  of  the  boracite  was  £60  per  ton,  while  the  cost 
did  not  amount  to  more  than  one-tenth  of  the  value. 
Subsequently  the  discovery  of  large  deposits  of  borax 
in  California,  caused  a temporary  fall  in  its  value  to 
£28  per  ton,  but  afterguards  it  rose  to  £40,  at  which  i 


figure  it  stands  at  present.  When  it  was  discovered 
that  the  so-called  “ plaster  of  Paris,”  from  the  quurrj' 
of  Yildiz,  was  boracite,  several  persons  commenced 
to  ‘ ‘ prospect  ’ ’ in  the  neighbourhood  for  boracite,  with 
invariable  success.  It  has  been  ascertained  that  tlds 
mineral  occurs  in  nodules  of  large  size  in  a stratum  no 
less  than  50  feet  thick  in  the  lower  part  of  a lacustrine 
deposit  of  gypsum,  250  feet  thick,  of  the  tertiary  period. 
The  area  of  the  deposit  is  believed  to  be  fully  20  square 
miles,  and  it  is  almost  surrounded  by  granite,  basaltic, 
and  volcanic  rocks.  In  three  places  in  the  area  basalt 
protudes  to  the  surface,  and  two  mineral  springs  flow 
from  the  opposite  edges  of  the  basin.  The  boraciferous 
stratum  comes  in  view  in  one  place  at  the  base  of  some 
high  land  towards  the  central  part  of  the  area,  and  it 
was  here  that  the  first  workings  commenced  twelve  years 
ago,  in  the  eight  acres  of  groimd  already  mentioned, 
and  during  that  period  they  are  said  to  have  yielded 
£1,500,000  profit.  From  the  large  extent  and  thickness 
of  the  deposits,  the  supply  of  the  boracite  may  be 
considered  practically  inexhaustible,  and  competent 
persons  assume  that  the  quantities  existing  here  must 
be  computed  by  millions  of  tons.  The  claims  to  almost 
the  whole  of  these  deposits  of  boracite  is  held  by  some 
Englishmen  by  right  of  discoveiy  imder  Turkish  laAV. 
Consul  Wrench  states  that  though  it  may  be  a bold  pre- 
diction to  make,  yet  there  is  ground  for  belief  that 
Turkey  in  time  Vv^ill  also  become  noted  for  its  gold 
mines,  as  he  has  been  informed  by  those  who  have  "been 
from  the  outset  connected  witli  the  discovery  of  mines 
in  Turkey,  and  who  have  acquired  the  most  extensive 
knowledge  on  the  subject,  that  “ the  countrjTs  one  vast 
series  of  auriferous  deposits.”  In  some  places  ores 
have  been  found,  some  of  them  associated  with  tellm’iuni 
worth  from  £2,000  to  £6,500  per  ton.  Hitherto  but  one 
concession  for  an  argentiferous  gold  mine  in  Turkey 
has  been  granted  ; this  mine  is  situated  near  Serd- 
jiller,  about  12  miles  from  the  Dardanelles.  This 
mine  consists  of  a quartz  reef  40  to  60  feet  wide^ 
projecting  several  feet  above  the  surface  like  a wall, 
for  nearly  half  a mile  in  length,  and  extending  from  the 
summit  of  a mountain  of  micaschist  and  syenite  1,500 
feet  high,  down  its  side  to  the  valley  below  ; there  are 
several  ancient  galleries  in  this  reef.  On  the  summit 
are  the  ruins  called  “ Kale-Tath,”  so  called  from  a pre- 
historic fortress  constructed  of  rough  blocks  of  stone. 
From  the  top  of  the  reef  near  the  summit.  Consul 
Wrench,  when  on  a visit  to  the  mine,  says  that  he 
struck  off  some  pieces  of  quartz,  which— though  not  a 
particle  of  the  precious  metal  was  visible  to  the  naked  eye 
— on  being  assayed,  proved  to  be  of  the  remarkable  rich- 
ness of  8oz.  3dwt.  10  gr.  of  gold  per  ton  of  ore.  Another 
sample  proved  even  richer,  for  the  yield  was  43  oz.  10  dwt. 
of  gold  per  ton  of  ore  ; other  samples  ranged  from  1 oz. 
13  dwt.  down  to  19  dwt.  10  gr.  of  gold  per  ton  of  ore, 
together  with  a nearly  equal  quantity  of  silver,  and  the 
reef  appeared  auriferous  throughout.  A very  great 
value  appears  to  be  attached  to  this  mine  on  account  of 
the  size  and  richness  of  the  reef,  and  the  unusual 
facilities  for  working,  as  it  can  be  commenced  as  an 
open  quarry  with  a natural  drainage,  and  an  inclined 
plane  for  covering  the  ore  to  the  base  of  the  hills,  where 
water  power  is  available  for  crushing,  and  also  from 
its  proximity  to  a seaport,  to  which  a good  level  road 
leads.  The  property  is  about  1,000  acres  in  extent,  and 
one  quartz  reef  is  100  feet  wide  in  the  ancient  galleries, 
and  there  are  others  converging  towards  “Kale- 
Tath”  from  different  parts  of  the  mountain.  An 
attempt  has  recently  been  made  to  turn  to  account  the 
extensive  coalfields  belonging  to  the  State,  but  not  with 
very  great  success,  as  in  many  cases,  and  more  especially 
as  regards  the  Heraclea  coalfields,  the  Turks  and 
Croats,  who  have  hitherto  worked  the  mines,  have  done 
so  in  the  roughest  and  most  primitive  manner,  without 
any  scientific  knowledge,  so  that  most  of  the  pits  and 
galleries  have  fallen  in,  or  are  flooded,  and  are  practi- 
i cally  useless  to  anyone  undertaking  the  works. 
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CANTOR  LECTURES. 

COLOUR  BLINDNESS. 

By  R.  Brudenell  Carter,  F.R.C.S. 
Lecture  I.— Delivered  Monday,  May  16,  1881. 

Introductory.  Nature  of  colour  vision  generally. 
Solar  light — its  composition.  The  prismatic 
spectrum.  Invisibility  of  certain  elements  of  the 
spectrum  to  the  colour-blind.  Appearance  of  the 
combinations  of  the  remaining  elements.  Varieties 
and  definitions  of  the  resulting  colour  blindness. 

It  has  long  been  known  to  those  engaged  in  the 
pursuit  of  natural  philosophy,  and,  to  some  extent, 
also  to  the  general  public,  that  certain  persons  are 
so  organised  as  not  to  possess  the  same  complete- 
ness of  colour  sensation  as  the  great  bulk  of  the 
community.  Until  lately,  however,  defective 
colour  vision  was  considered  to  be  a somewhat  rare 
condition,  a matter  for  philosophical  curiosity 
indeed,  but  of  only  slight  practical  importance. 

, It  has  been  reserved  for  our  own  time  to  discover 
I that  colour  blindness  affects  rather  more  than  four 
I per  cent,  of  the  whole  male  population  of  civilised 
1 countries,  and  that  it  affects  certain  classes  in  a 
still  greater  proportion  ; while,  at  the  same  time, 
industries  have  sprung  up,  and  have  attained  to 
considerable  development,  in  which  the  employment 
of  colour- bhnd  persons  may  easily  occasion,  and 
indeed  often  has  occasioned,  great  calamities.  The 
safe  working  of  railway  traffic  and  of  steam 
navigation  is  almost  entirely  dependent  upon  the 
use  of  colour  signals ; and  for  these  signals  the 
colours  chiefly  employed  are  red  and  green,  the 
very  two  about  which  the  colour-blind  fall  into 
perpetual  error  and  confusion.  There  is  a general 
consent  among  practical  men  that  these  two 
colours  cannot  be  replaced  for  signalling  purposes 
by  any  others ; and  hence  it  has  become  impera- 
tively necessary  to  exclude  the  colour-blind  from 
occupations  in  which  the  lives  of  large  numbers  of 
people  may  be  offered  up  as  sacrifices  to  their 
incompetency.  There  are,  in  Great  Britain,  about 
9,200  men  employed  as  engine  drivers ; and  there 
must  be,  among  these,  about  400  who  are  colour- 
blind, and  whose  work  is  a source  of  never  ending 
peril  both  to  themselves  and  others. 

It  is  my  intention,  in  this  preliminary  lecture, 
to  speak  chiefly  of  the  nature  of  colour  blindness  ; 
and,  for  this  purpose,  it  will  be  necessary  to  pave 


the  way  by  speaking  of  the  nature  of  colour 
vision.  The  many  among  my  audience  who  are 
fully  acquainted  with  the  existing  state  of  know- 
ledge on  this  subject  must  be  asked  to  pardon  the 
introduction  of  elementary  matter,  which  seems 
necessary  to  order  to  give  any  approach  to  com- 
pleteness to  my  discourse. 

The  quality  to  which  we  give  the  name  of  colour 
depends  entirely  upon  the  kind  of  light  which  is 
transmitted  through  a coloured  medium,  or 
reflected  from  the  surface  of  a coloured  opaque 
substance.  In  order  to  make  this  clear,  we  must 
remember  that  we  see  surrounding  objects  only  by 
virtue  of  the  light  proceeding  from  them,  and  that 
this  light  is  derived,  either  directly  or  indirectly, 
from  the  sun.  If  we  carry  the  matter  a step 
farther,  we  find  that  what  we  describe  as  light  is 
merely  an  impression  made  upon  our  eyes  by 
vibration  or  wave  movement ; and  that  this  wave 
movement  occurs  in  an  infinitely  subtle  fluid 
medium,  called  luminiferous  ether,  which  pervades 
space,  and  fills  the  intervals  between  the  molecules 
of  all  transparent  substances.  Just  as  water  is  a 
more  mobile  and  subtle  fluid  than  mercury,  or  air 
than  water,  or  hydrogen  gas  than  air,  so  this 
hypothetical  ether  is  more  subtle  than  hydi-ogen ; 
and  it  is  indeed  so  subtle  that  it  transcends  our 
knowledge  entirely,  except  by  its  effects  in  the 
propagation  of  the  waves  of  light.  A study  of  the 
phenomena  of  light  shows  these  phenomena  to  be 
of  a kind  which  only  wave  movement  can  explain, 
and  which  bear  a striking  analogy  to  those  pro- 
duced by  the  visible  waves  of  water,  or  by  the  in- 
visible waves  of  air  which  we  recognise  under  the 
name  of  sound.  I must  therefore  ask  you  to 
picture  to  yourselves  the  whole  universe  as  filled 
and  pervaded  with  this  infinitely  subtle  and  mobile 
luminiferous  or  light-carrying  ether  ; and  to 
realise  that  what  we  describe  as  light  is  nothing 
more  than  a vibration  or  wave  movement  in  this 
ether,  just  as  sound  is  nothing  more  than  a com- 
paratively coarse  vibration  or  wave  movement  in 
air.  Between  the  wave  movements  of  sound  and 
those  of  light  there  are  differences  as  well  as 
resemblances,  but  the  former  do  not  at  present  fall 
within  the  scope  of  our  notice. 

In  the  propagation  of  wave  movement,  it  must 
be  remembered,  the  particles  which  form  the  wave 
do  not  themselves  travel,  but  only  oscillate.  If  we 
stand  by  the  smooth  surface  of  a pool  of  water,  on 
which  some  corks  are  floating,  and  if  we  throw  a 
stone  into  the  middle  of  the  pool,  we  shall  initiate 
a violent  wave  movement,  which  will  be  quickly 
propagated  in  all  directions  from  the  centre  of  dis- 
turbance to  the  extreme  margin  of  the  water.  The 
surface  of  this  water  will  be  thrown  into  alternate 
elevations  and  depressions,  and  these  elevations 
and  depressions  will  travel  to  the  shore  ; but  the 
water  in  which  they  occur  does  not  travel,  but 
only  moves  up  and  down.  If  we  watch  the  float- 
ing corks,  we  shall  see  the  whole  mechanism  of  the 
process.  The  corks  Avill  bob  up  and  down  on  the 
successive  waves,  but  will  retain  their  original 
places  on  the  pool  ; and,  when  the  wave  movement 
subsides,  the  corks  will  be  left  where  they  were  at 
first.  If  the  propagation  of  the  waves  is  checked 
by  some  obstacle,  as  by  a wall  bounding  the  pool, 
they  will  be  turned  back,  and  the  secondary  or 
reflected  waves  thus  formed  wiU  intermingle  with 
those  which  are  still  advancing  from  the  centre. 
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and  will  produce  a resultant  or  mixed  movement  i 
whicli  is  unlike  either  of  the  two  which  went  to  1 
its  formation.  Moreover,  if  the  obstacle  he  at  ' 
right  angles  to  the  line  of  propagation  of  the  ’ 
original  waves,  it  will  affect  them  in  one  definite  , 
way ; and,  if  it  be  oblique  to  the  line  of  propaga-  ! 
tion,  it  will  affect  them  in  another  definite  way : 
the  resultant  compound  movements  being  different 
in  the  two  cases. 

Now  the  light  of  the  sun — and  for  the  sake  of 
simplicity  we  will  exclude  artificial  sources  of 
light  from  our  consideration — produces  wave  move- 
ment of  the  luminiferous  ether;  and  this  wave 
movement,  when  it  is  interrupted  by  an  obstacle, 
is  turned  back  or  reflected  from  this  obstacle  in  a 
certain  definite  manner,  dependent  upon  the  nature 
and  position  of  its  surface.  The  human  eye  con- 
tains a mechanism  by  means  of  which  the  light 
waves  which  enter  it  are  re-arranged  upon  the 
nerve  tissue  subservient  to  vision,  in  a reduced 
reproduction  of  the  pattern  in  which  they  left  the 
obstacle,  and  so  we  are  said  to  see  the  objects 
around  us.  What  is  meant  by  seeing,  is  that  the 
vibratory  movement  of  the  luminiferous  ether, 
being  first  rearranged  within  the  eye  according  to 
the  way  in  which  it  was  reflected  from  the  visible 
object,  produces  corresponding  molecular  move- 
ment in  the  nerve  tissue,  and  this  movement 
becomes  the  subject  of  consciousness.  All  vision 
depends  upon  the  nerve  tissue  being  made  to 
vibrate  in  unison  with  the  vibrations  which 
constitute  light. 

The  light  which  we  receive  from  the  sun  is 
white  or  colourless ; and  hence,  if  this  light  were 
pure  and  unmixed,  so  that  it  was  reflected  from 
all  surfaces  precisely  as  it  fell  upon  them,  subject 
only  to  more  or  less  diminution  of  quantity  from 
absorption  or  in  transmission,  the  effect  would  be 
that  the  pattern  or  picture  formed  within  the  eye 
would  exhibit  differences  of  light  and  shade  alone. 
The  visible  world  would  be  deprived  of  colour, 
and  would  be  reduced  to  the  level  of  a “black 
and  white  ” exhibition. 

In  reality,  however,  the  solar  light  is  a mixture 
produced  by  the  blending  together  of  three 
different  rates  and  magnitudes  of  vibration.  The 
waves  of  largest  size  and  of  the  slowest  oscilla- 
tion, when  we  receive  them  alone,  produce  a 
nerve  movement  which  excites  the  sensation  that 
we  call  red.  The  waves  of  intermediate  size  and 
quickness,  when  we  receive  them  alone,  produce  a 
nerve  movement  which  excites  the  sensation  that 
we  call  green,  and  the  smallest  and  most  rapid 
waves  produce  a nerve  movement  which  excites 
the  sensation  that  we  call  violet.  For  the  founda- 
tion of  this  discovery  the  world  was  indebted  to 
the  genius  of  Newton. 

Material  substances  may  be  roughly  divided,  in 
respect  of  light,  into  two  classes ; those  which 
permit  it  to  pass  through  them,  and  which  are 
termed  transparent,  and  those  which  obstruct  its 
passage,  and  are  termed  opaque.  We  may  pro- 
bably assume  that  the  interstices  in  the  structure  of 
the  former  are  more  fully  charged  with  luminiferous 
ether,  and  are  more  favourable  to  its  freedom  of 
movement,  than  in  the  latter;  but  there  is  pro- 
bably no  solid,  however  transparent,  in  which 
the  freedom  of  light  vibration  is  so  great  as  in  air. 
We  may  assume,  therefore,  that  light,  in  passing 
from  air  into  any  transparent  substance,  is  retarded 


as  regards  the  rapidity  of  the  wave  propagation ; 
but  whether  it  is  modified  in  any  other  manner  will 
depend  upon  circumstances,  to  which  I shall  now 
have  to  call  your  attention.  Mr.  Ladd  will  be 
good  enough  to  throw  a beam  from  the  electric 
lamp  upon  the  screen ; and  you  will  see  that  the 
ether  waves  pass  through  the  air  unchecked,  in  a 
straight  line,  and  make  a luminous  band,  corres- 
ponding in  shape  to  the  slit  of  the  lamp,  upon  the 
screen.  He  will  now  interpose  a plate  of  glass, 
holding  it  at  right  angles  to  the  course  of  the  ray ; 
and  you  will  perceive  that  the  luminous  wave  move- 
ment is  continued  through  the  glass  almost  as  if  it 
were  not  there.  As  soon,  however,  as  he  turns  the 
glass  obliquely  to  the  ray,  you  will  see  a difference. 
The  light  waves  no  longer  strike  the  surface  of  the 
glass  fairly  and  fully,  at  right  angles  to  their  course, 
but  obliquely,  so  that  one  end  of  each  wave  reaches 
the  surface  before  the  other.  The  consequence  of 
this  is  that  one  end  is  more  retarded  than  the  other, 
and  that  the  course  of  the  wave  is  bent  or  turned. 
This  is  called  refraction,  and  you  will  observe  that, 
whereas  the  plate  of  glass  held  at  right  angles 
leaves  the  position  of  the  bright  line  on  the  screen 
unchanged,  the  plate  held  obliquely  bends  the 
beam  of  light,  and  alters  the  position  of  the  line. 

Now,  although  all  light  is  thus  bent  or  refracted 
when  it  falls  obliquely  upon  the  surface  of  a trans- 
parent medium,  the  degree  of  the  refraction 
depends  very  much  upon  the  magnitude  and  speed 
of  the  wave  movement ; being  much  greater  for 
small  and  rapid  waves  than  for  large  and  slow 
ones.  Hence,  by  means  of  a prism,  an  appliance 
for  producing  a high  degree  of  refraction,  we  are 
able  to  split  up  the  solar  light  into  its  component 
parts,  and  to  exhibit  them  separately.  Mr.  Ladd 
will  now  rekindle  the  lamp,  and  will  place  a power- 
ful prism  in  the  track  of  the  beam,  so  as  to  produce 
what  is  called  the  prismatic  spectrum.  This  is  the 
immortal  discovery  of  Newton. 

The  first  thing  you  will  observe  with  regard  to 
the  prismatic  spectrum  is  that,  although  the  light 
as  a whole  is  bent  out  of  its  course,  the  rays  which 
produce  upon  your  eyes  the  impression  of  violet 
are  those  which  are  bent  the  most,  those  which 
produce  the  impression  of  green  are  bent  in  less 
degree,  and  those  which  produce  the  impressien  of 
red  are  bent  least  of  all.  This  is  in  accord  with 
the  difference  of  the  amount  of  refraction  which 
is  incidental  to  the  difference  of  wave  length,  and 
explains  the  principle  upon  which  the  splitting 
: up  of  the  solar  light  into  its  component  parts 
depends. 

; The  next  thing  to  be  observed  is  that  the  spec- 
trum is  not  limited  to  the  three  colours  which  I 
I named,  red,  green,  and  violet,  but  that  it  contains 
others  also.  We  may  now  abandon  the  electric 
L light,  and  turn  to  a pictorial  representation  of  _ the 
L original  Newtonian  spectrum,  as  it  may  be  obtained 
5 from  sunlight  in  the  day  time.  You  will  see  that 
! the  order  of  colour  in  this  spectrum  is  as  follows, 

■ red,  orange,  yellow,  green,  blue,  indigo,  and  violet. 
P It  was  at  first  supposed  that  these  seven  colours 
5 were  all  simple  or  primary ; but  farther  research 
E established  the  fact  that  four  of  them  are 
" secondary,  or  mixtures  produced  by  the  over- 
i lapping  of  the  margins  of  the  rest.  Even  after 
. this  was  fully  admitted,  it  was  for  a long  time  not 
^ possible  to  ascertain  with  certainty  which  colours 
I "^ere  priiiiary;  and  an  eryopeous  conclusion  was 
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first  arrived  at  upon  the  point.  It  was  reserved 
for  the  late  Professor  Clerk  Maxwell  to  clear  up 
all  doubt  upon  this  subject,  and  to  prove  beyond 
qnestiou  that  the  true  primaries  are  red,  green, 
and  violet,  or,  as  he  called  it,  blue.  Orange  is  a 
mixture  of  red  and  green  with  the  red  in  excess ; 
yellow  a similar  mixture  with  the  green  in  excess ; 
while  blue  and  indigo  are  mixtures  of  green  with 
violet.  The  difficulties  which  stood  in  the  way 
of  an  accurate  determination  of  the  primaries 
were  largely  due  to  an  element  of  confusion  in- 
troduced by  the  use  of  pigments  for  the  purposes 
of  experiment.  People  who  were  accustomed  to 
mix  blue  paint  and  yellow  paint  to  produce  green, 
found  it  difficult  to  believe  that  the  green  of  the 
spectrum  was  anything  more  than  a mixture  of 
the  blue  and  yellow  by  which  it  was  bordered ; 
but  as  Mr.  Ladd  will  show  you,  an  admixture  of 
the  blue  and  yellow  of  the  spectrum  does  not  pro- 
duce green,  but  white.  The  blue  light  being  a 
compound  of  green  with  violet,  and  the  yellow 
light  being  a compound  of  green  with  red,  the 
two  together  afford  the  three  primaries,  which 
combine  to  form  white.  In  the  paints,  on  the 
contraiy",  the  material  which  appears  blue  absorbs 
jind  quenches  red — while  the  material  which 
appears  yellow  absorbs  and  quenches  violet;  so 
that  only  the  green,  which  is  common  to  both,  is 
reflected  unchanged  to  the  spectator  from  the 
mixture. 

AVe  have  now  arrived  at  the  point  that  sunlight 
consists  of  three  colours,  or,  more  properly,  of 
ether  in  three  different  states  of  vibration;  and 
my  next  proposition  is  that  nearly  all  substances 
have  differences  of  behaviour  in  relation  to  these 
three  states  respectively.  Speaking  of  light  gene- 
rally, we  may  say  that  it  is  affected  by  matter  in 
three  chief  ways.  It  is  either  reflected  from  sur- 
faces, or  transmitted  through  substances,  or 
absorbed  and  quenched  within  their  mass,  and  it 
undergoes  all  these  operations  in  some  degree 
in  eveiy  case.  To  say  that  a surface  is  perfectly 
white  in  sunlight  is  a way  of  stating  that  it  not 
only  reflects  back  to  the  spectator  a large  amount 
of  the  light  which  it  receives,  but  that  it  also 
reflects  it  in  unchanged  proportion  of  its  con- 
stituent parts,  turning  back  long,  short,  and 
medium  waves  with  absolute  impartiality.  To 
say  that  a surface  is  black  in  sunlight  is  a way  of 
stating  not  only  that  it  absorbs  nearly  all  the 
light  it  receives,  and  quenches  this  light  by 
arresting  the  wave  movement  within  its  mass,  but 
that  it  also  absorbs  and  quenches  impartially  with 
no  distinction  between  wave  lengths.  To  say  that 
a surface  is  red,  is  to  say  that  it  absorbs  and 
quenches  the  green  and  violet  rays,  but  that  it 
permits  the  red  to  be  reflected,  and  the  same 
apjjlies  to  the  other  primary  colours  also.  A 
green  surface  is  one  which  reflects  green  rays  while 
it  absorbs  und  quenches  red  and  violet,  and  a 
violet  surface  is  one  which  reflects  violet,  but 
quenches  red  and  green.  In  order  to  illustrate 
this,  Mr.  liadd  vdll  once  more  throw  the  prismatic 
spectrum  on  the  screen.  A piece  of  white  paper, 
wherever  wo  hold  it,  reflects  tfie  colour  which 
falls  upon  it,  and  appears  red,  yellow,  green,  or 
blue,  according  to  its  position.  A piece  of  black 
paper,  wherever  we  hold  it  absorbs  the  light  wLioh 
falls  upon  it,  and  appears  black  without  reference 
to  its  position.  A piece  of  red  ribbon,  held  in  the 


red  end  of  the  spectrum,  receives  only  light  which 
it  is  capable  of  reflecting,  and  shows  its  proper 
colour  with  unusual  brilliancy  ; but,  if  we  carry  it 
into  the  green  portion,  it  receives  nothing  which 
it  does  not  absorb,  and  it  appears  entirely  black. 
A piece  of  green  ribbon,  on  the  other  hand,  is 
vivid  in  the  green  portion,  and  appears  black  in 
the  red. 

We  thus  arrive  at  the  fact,  that  the  apparent 
colour  of  any  object  is  due  to  the  selective  power 
which  it  posseses  of  quenching  certain  elements  of 
white  light,  while  it  reflects  the  rest,  and  the 
seeming  difficulty  of  reconciling  the  infinite 
variety  of  colour  with  the  fewness  of  the  three 
elementary  or  primary  colours  will  disappear  as 
soon  as  we  consider  how  these  three  primaries  are 
produced.  Very  large  numbers  can  hardly  be 
realised  by  the  mind,  and  there  would  be  no 
advantage  in  stating  the  figures  which  I am  about 
to  give  with  entire  exactness,  even  if  that  were 
attainable.  I will  be  content  to  say  that  the 
lengths  of  the  waves  of  light  are  such  that  about 
35,000  waves  of  red,  about  50,000  waves  of  green, 
and  about  00,000  waves  of  violet,  would  be 
comprised  within  the  length  of  a single  inch. 
If  we  take  the  medium,  the  50,000  waves  in  an 
inch  as  the  basis  of  a farther  calculation,  and 
consider  that  the  speed  of  the  propagation  of 
light  is  about  190,000  miles  in  a second  of  time, 
we  may  find  by  simple  multiplication  that  the 
actual  number  of  the  waves  which  produce  the 
sensation  of  light  amounts  to  hundreds  of  bil- 
lions in  a second.  We  must,  therefore,  regard 
lach  primary  colour  as  being  composed  of  an 
nfinite  number  of  units,  and  the  number  of  pos- 
lible  combinations  from  billions  of  units  of  red, 
Di] lions  of  units  of  green  and  billions  of  units 
)f  violet,  if  not  absolutely  incalculable,  is  at 
east  inexhau stable.  It  must  be  remembered, 
noreover,  that  these  combinations  do  not  possess 
iny  obvious  character  to  declare  them  for  tho 
nixtures  which  they  are.  The  simple  mixtures, 
luch  as  orange,  yellow,  blue,  and  indigo,  were 
ong  believed  to  be  themselves  primaries,  and  the 
'ffect  of  a mixture  is  not  a question  of  the  mere 
iddition  or  subtraction  of  a tint,  but  is  rather 
L modification  of  the  whole  charact-^  of  the 
icTfrregate  resulting  wave  movement  by  the  various 
flashings,  blendings,  and  interferences  of  one 
;eries  of  waves  with  the  rest.  The  spectator  who. 
ooks  down  from  a favourable  position  upon  the 
‘ multitudinous  laughter”  of  the  ocean,  and  who. 
lees  upon  its  surface  a movement  which  is  never- 
;he  same,  may  realise  from  that  magnified  repre- 
lentation  something  of  the  possible  diversity 
vhich  the  endless  combinations  of  the  waves  ot 
jolour  may  be  equally  capable  of  producing. 

Excepting  in  the  prismatic  spectrum,  carefully 
obtained  under  specified  conditions  we  never  sco 
1 primary  colour  in  a state  of  purity.  The  colours 
if  all  natural  objects  are  mptures ; and  even 
3hose  which  appear  identical  with  the  pure  red  or 
bhe  pure  green  may  be  easily  shown  to  be  mixtures 
by  eyeful  exporiment.  If  we  take  such  an  object 
Ja  geranium  petal,  which  we  should  call  almost 
pure  red,  and  look  at  it  by  sunlight,  a portion  of 
bhat  sunlight  is  Reflected  back  to  us  absolutely 
Loi  the  Sirfaco  of  the  petal  and  that  portion, 
w-hich  has  not  at  all  pepotrated  nito  the  tissue, 
r effected  unchanged,  Of  as  white  light.  The  light 
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which  penetrates  some  little  way  into  the  petal, 
and  which  is  then  reflected,  is  first  deprived  of 
most,  although  ])robably  not  of  all,  of  its  green 
and  violet.  Even  if  the  deprivation  of  green  and 
violet  were  complete,  the  total  of  the  reflected 
light  would  still  be  an  admixture  of  the  pure  red 
from  the  deeper  tissue  of  the  petal  with  the  white 
light  turned  back  unaltered  from  its  surface  ; and 
the  latter,  of  course,  would  contain  all  the  elements 
of  the  spectrum.  Even  if  the  red  were  a pure 
colour,  what  we  should  see  on  looking  at  the  petal 
would  be  an  admixture  of  red  with  white. 

The  same  thing  may  be  illustrated,  in  a simple 
manner,  by  the  colours  of  transparent  substances. 
When  we  say  that  a piece  of  glass  is  red  or 
green,  we  must  not  be  supposed  to  imply, 
otherwise  than  when  speaking  roughly  and 
inexactly,  that  it  transmits  the  red  rays  or  the 
green  rays  and  quenches  all  others.  What  it  does, 
as  a matter  of  fact,  is  to  transmit  a mixture,  in 
which  red  or  green  is  predominant,  but  from 
which  other  colours  are  not  excluded.  Mr.  Ladd 
will  throw  the  electric  beam  once  more  upon  the 
screen,  and  will  then  place  before  the  lantern  a 
piece  of  red  glass,  such  as  is  used  for  the  danger 
signals  on  railways.  You  see  the  white  spot  is 
transformed  into  what  you  would  call  a red  one ; 
and  you  would  be  inclined  to  say  that  the  light 
falling  upon  the  screen  was  red  light  only,  the 
glass  having  intercepted  all  the  rest.  We  will 
test  this  by  the  interposition  of  a prism,  which 
breaks  up  the  so-called  red  light  into  its  com- 
ponent parts,  and  shows  us  that  it  contains  also  a 
certain  quantity  of  violet.  We  will  now  repeat 
the  experiment  with  the  green  glass  used  for 
railway  lanterns ; and  here  again  we  shall  find 
that  the  green  light,  as  we  should  at  first  be  in- 
clined to  call  it,  has  by  no  means  been  deprived 
of  all  admixture  with  other  colours.  In  other 
words,  the  colours  which  we  call,  in  common 
parlance,  red  or  green,  are  not  accurately  des- 
cribed by  this  form  of  expression.  In  reality, 
they  are  mixtures,  in  the  composition  of  which 
red  or  green  is  no  more  than  the  predominant  in- 
gredient. To  this  element  in  the  question  I am 
anxious  especially  to  direct  attention,  because  we 
shall  have  to  return  to  it  hereafter. 

If  we  pass  on  now  to  the  effects  of  these  colours 
upon  the  sense  of  sight,  we  shall  find  that  the 
healthy  human  eye,  as  it  is  organised  in  the  great 
majority  of  people,  not  only  recognises  the  quanti- 
tative arrangement  of  the  light  in  the  pictures 
which  are  formed  upon  its  retina  or  nervous 
screen,  but  also  recognises  differences  in  the 
rapidity  and  amplitude  of  the  wave  movement  of 
which  this  light  is  composed ; seeing,  in  other 
words,  not  only  form  and  light  and  shade,  but 
colour  also.  There  are  others,  very  few  in  number, 
whose  eyes  are  so  organised  that  they  take  no  note 
of  the  rapidity  or  magnitude  of  the  vibrations,  and 
who  are  not  conscious  of  any  differences  of  colour 
at  all,  seeing  nothing  but  light,  and  shade,  and 
form.  To  such  people,  to  repeat  my  former 
illustration,  the  world  which  we  inhabit  is  a black 
and  white  exhibition.  There  are  others,  and  as 
we  shall  see  presently,  a considerable  number  of 
them,  who  are  insensible  to  one  of  the  three 
primary  colours,  generally  either  to  red  or  green, 
but  occasionally  to  violet , and  these  people  see  all 
colours  differently  to  their  fellows,  because  they 


lose  in  every  mixture  the  effect  of  one  of  the 
elements  which  enters  into  its  composition.  For 
instance,  a person  who  was  blind  to  red,  or  look- 
ing at  the  geranium  petal  of  which  I have  already 
spoken,  would  be  unconscious  of  the  large  amount 
of  red  light  reflected  from  it,  as  if  this  was  not  there, 
and  would  see  only  the  small  amount  of  green  and 
violet  contained  in  the  white  light  reflected  from 
the  absolute  surface.  The  amount  of  this  white 
light  would  probably  be  small  in  relation  to  the 
extent  of  the  surface,  and  so  this  surface,  appear- 
ing dimly  lighted,  would  look  dingy  and  dark. 
Hence,  a red-blind  person  will  often  select  a deep 
olive  green,  or  a dark  chocolate  brown,  as  a 
match  for  the  most  vivid  red  which  can  be  shown 
to  him. 

The  nervous  apparatus  of  the  eye,  which  is 
subservient  to  the  sense  of  vision,  is  an  expanded 
surface  formed  of  the  terminations  of  fine  filaments 
of  two  obviously  different  kinds,  called  respectively 
the  rods  and  the  cones  of  the  retina.  The  cones 
are  most  abundant  in  the  central  portion,  where 
vision,  both  for  form  and  colour,  is  most  acute ; 
and  the  rods  are  most  abundant  in  the  lateral 
parts,  where  vision,  both  for  form  and  colour,  is 
comparatively  defective.  It  was  conjectured  by 
Dr.  Young,  whose  conjecture,  in  a somewhat 
modified  form,  has  been  adopted  by  Helmholtz, 
that  the  cones  may  be  of  three  distinct  kinds,  one 
of  which  responds  to  sensations  of  red,  a second 
to  sensations  of  green,  a third  to  sensations  of 
violet ; and  that,  in  the  persons  who  are  blind  to 
one  colour,  one  of  these  varieties  may  be  paralysed, 
dormant,  or  wanting.  It  seems  to  me  that  there 
are  certain  difficulties  in  the  way  of  the  acceptance 
of  this  hypothesis  ; concerning  which  I will  go 
no  farther  than  to  repeat  Faraday’s  famous 
formula,  “ it  may  be  so.”  Another  way  of  stating 
the  facts  is  to  remind  you  that  tuning  forks,  or 
strained  strings  tuned  to  a certain  pitch,  may  be 
thrown  into  vibration  by  wave  movement  com- 
municated to  the  air  by  other  forks  or  strings 
tuned  in  a similar  manner ; while  those  which  are 
tuned  differently  remain  unaffected,  although  they 
would  at  once  respond  to  vibrations  of  the  pitch 
fitted  to  excite  them.  Mr.  Ladd  has  here  a pair 
of  tuning  forks  with  which  to  exhibit  this  effect ; 
and  you  will  observe  that,  when  one  of  them  is 
struck,  it  throws  the  other  into  vibration.  He  will 
next  alter  the  pitch  of  one  of  the  forks  by  loading 
one  of  its  prongs  with  a lump  of  wax ; and  you 
will  observe  that,  in  this  state,  it  remains  un- 
affected by  its  fellow  ; while,  if  the  second  fork 
were  to  be  loaded  precisely  to  the  same  extent  as 
the  first,  its  power  to  produce  vibration  of  the 
first  would  be  restored.  Now  there  is  a good 
deal  of  analogy  between  the  waves  of  light 
and  the  waves  of  sound  ; and,  just  as  strings 
or  tuning  forks  will  not  take  up  some  particular 
rate  of  air  vibration,  to  which  they  are  not 
adapted  by  their  own  state  of  tension,  so  very 
possibly  the  nerve  cones  are  not  capable  of  being 
thrown  into  vibration,  or  of  being  physically 
affected  in  the  usual  manner,  whatever  that  may 
be,  by  wave  movements  of  the  luminiferous  ether 
of  some  given  speed  and  magnitude.  Either  con- 
ception, the  idea  that  there  are  distinct  organs  for 
each  colour,  or  the  idea  that  a certain  state  of 
nerve  tension  is  required  for  the  perception  of  each 
colour,  will  serve  as  a hypothesis  around  which  to 
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group  the  facts ; and  these,  as  we  shall  see  pre- 
sently, are  very  curious  and  interesting. 

As  I have  just  stated.  Professor  Helmholtz,  in 
his  account  of  the  theory  of  colour  sensation  pro- 
pounded by  Young,  assumes  that  there  are  in 
the  normal  eye  three  kinds  of  nerve  fibres, 
that  stimulation  of  fibres  of  the  first  kind  pro- 
duces the  sensation  of  red,  that  stimulation  of  the 
second  kind  produces  the  sensation  of  green,  and 
that  stimulation  of  the  third  kind  produces  the 
sensation  of  violet.  He  assumes  also  that 
homogeneous  or  monochromatic  light  excites 
these  three  kinds  of  fibres  in  varying  degrees 
according  to  the  wave  lengths.  The  red-perceptive 
fibres  will  be  most  stimulated  by  light  of  the 
greatest  wave-length,  and  the  violet-perceptive  by 
light  of  the  smallest  wave-length.  It  must  also 
be  assumed,  however,  that  each  colour  excites  all 
three  kinds  of  fibres,  although  it  excites  one  kind 
much  more  strongly  than  the  others.  Helmholtz 
illustrates  this  by  the  diagram  shown  in  Fig.  1, 


Flg.1. 


in  which  the  colours  of  the  spectrum,  omitting 
the  indigo,  are  arranged  in  a row  from  red  to 
violet,  and  in  which  the  three  curves  represent  the 
intensity  of  stimulation  of  the  three  kinds  of 
fibres.  The  curve  marked  1 represents  the  stimu- 
lation of  the  red-perceptive  fibres,  the  curve  marked 
2 represents  the  stimulation  of  the  green-perceptive, 
and  the  curve  marked  3 represents  the  stimulation 
of  the  violet- perceptive  fibres. 

Simple  red  strongly  stimulates  the  red-per- 
ceptive, less  the  other  two  : sensation,  red. 

Simple  yellow  stimulates  moderately  the  red  and 
green  perceptive,  feebly  the  violet : sensation, 
yellow. 

Simple  green  stimulates  strongly  the  green-per- 
ceptive, much  less  the  other  two  : sensation,  green. 

• Simple  blue  stimulates  moderately  the  green  and 
violet  perceptive  fibres,  feebly  the  red  : sensation. 
Hue. 

Simple  violet  stimulates  strongly  the  violet-per- 
ceptive, feebly  the  other  fibres  : sensation,  violet. 

Equally  strong  stimulation  of  all  the  fibres  gives 
the  sensation  of  white  or  whitish  colours. 

Professor  Helmholtz  is  fully  aware  of  the 
difficulties  which  impede  the  acceptance  of  Young’s 
hypothesis  of  there  being  three  kinds  of  fibres, 
and  he  suggests,  as  a possible  modification,  that 
three  separate  functions  may  be  discharged  by 
each  fibre.  Whether  this  be  so,  it  is  not  at  pre- 
sent either  possible  or  very  important  to  ascertain ; 
and  either  of  the  foregoing  hypotheses,  or  the 
hypothesis  of  variations  of  tension  rendering  the 
fibres  incapable  of  responding  to  certain  rates 
of  vibration,  will  serve  almost  equally  well  to 
explain  the  phenomena  which  have  been  observed. 

In  speaking  of  these  phenomena.  Professor 
Holmgren  has  made  use  of  Helmholtz’s  diagram, 
and  has  modified  it  in  such  a manner  as  to  exhibit 
the  effects  of  colour  blindness.  I could  not  pre- 


sent the  whole  question  to  you  in  any  other  way 
so  well  as  by  quoting  his  words,  which  I take 
from  the  American  translation  published  by  the 
Smithsonian  Institution.  He  says  : — 

“To  explain  the  abnormal  sense  of  colours  by  the 
theory  of  the  normal,  we  can,  in  advance,  suppose 
various  possibilities.  Let  us  conceive  that  one  of  the 
three  fundamental  perceptions  is  wanting,  or  that  one 
of  the  primitive  colours  is  absent : it  is  clear  that  the 
whole  chromatic  system  will  be  upset.  It  is  evident, 
therefore,  that  this  system  must  be  completely  different, 
according  to  the  absence  of  one  or  the  other  of  the 
three  primitive  colours.  It  is  virtually  just  in  this  way 
that  it  has  been  attempted  to  explain  cases  of  a strongly 
marked  defect  in  the  chromatic  sense,  or  genuine  types 
of  blindness  to  colour,  found  in  real  life.  The  term 
colour- bhndness  has  been  justified  by  this,  as  it  in- 
dicates in  each  case  a genuine  blindness  to  one  of  the 
primary  colours.  In  this  way,  therefore,  we  distinguish, 
according  to  the  kind  of  element  wanting,  three  classes 
of  blindness : namely,  red-blindness,  green-blindness, 
and  violet-blindness.” 

According  to  the  theory,  blindness  to  red  is  due 
to  the  absence  or  paralysis  of  the  organs  per- 
ceiving red.  Red-blindness,  then,  has  but  two 
fundamental  colours,  which,  adhering  strictly  to 
the  theory,  are  green  and  violet.  The  curves  in 
the  second  diagram  distinctly  show  what  aspects 
the  various  kinds  of  light  must  have  for  a person 
who  is  placed  in  such  a condition. 

The  red  of  the  spectrum,  which  feebly  excites 
the  perceptive  organs  of  green,  and  scarcely  at  all 
those  of  violet,  must  appear  to  the  red-blind  as  a 
saturated  green  of  a feeble  intensity,  more  saturated 
than  green  as  visible  to  the  normal  eye,  for  into 
this  sensible  portions  of  the  other  primitive 
colours  enter.  Feebly  luminous  red,  which  affects 
the  perceptive  organs  of  red  in  a normal  eye 
sufficiently,  does  not  on  the  other  hand  sufficiently 
excite  the  perceptive  organs  of  green  in  the  red- 
blind,  and  it  therefore  seems  to  them  black.  The 
yellow  of  the  spectrum  seems  to  them  a green, 
saturated  and  intensely  luminous,  and,  as  it  con- 
stitutes the  precisely  saturated  and  very  intense 
shade  of  that  colour,  it  can  be  understood  how 
the  red-blind  select  the  name  of  that  colour,  and 
call  all  those  tints  that  are,  properly  speaking, 
green,  yellow.  Green  shows,  as  compared  with  the 
preceding  colours,  a more  sensible  addition  of  the 
other  primaries,  and  it  consequently  appears  like 
a more  intense  but  whitish  shade  of  the  same 
colours  as  yellow  and  red.  The  greatest  intensity 
of  light  in  the  spectrum,  according  to  Seebeck, 
does  not  appear  to  the  red-blind  to  be  in  the 
yellow  region,  as  it  does  to  the  normal  eye,  but 
rather  in  that  of  the  blue  green.  In  reality,  if 
the  excitation  of  the  perceptive  organs  of  green, 
as  it  is  necessary  to  assume,  is  strongest  for  green, 
the  maximum  of  the  total  excitation  of  the  red- 
blind  must  be  found  slightly  toward  the  blue  side, 
because  the  excitation  of  the  organs  perceiving 
violet  is  then  increased.  The  white  of  the  red-blind 
is  naturally  a combination  of  their  two  primitive 
colours  in  a deterjuinate  proportion,  a combination 
which  appears  blue- grey  to  the  normal  sight;  and 
this  is  why  the  red-blind  regards  as  grey  the 
transition  colours  of  the  spectrum  from  green  to 
blue.  Then  the  other  colour  of  the  spectrum, 
which  the  red-blind  call  blue,  preponderates, 
because  indigo-blue,  though  somewhat  whitish 
according  to  their  chromatic  sense,  is  to  them. 
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owing  to  its  intensity,  a more  evident  representa- 
tive of  that  colour  than  violet. 

This  description  of  the  manner  in  which  the  red- 
blind  form  a conception  of  the  different  kinds  of 
light  of  the  spectrum  is  assuredly  a conclusion  logi- 
cally deduced  from  the  theory ; and  it  accords  so 
well  with  the  experience  acquired  in  examining 
the  colour-blind,  that  it  might  serve  to  corrobo- 
rate and  support  the  theory.  We  will  simply  add 
one  point  for  our  especial  practical  purpose,  or 
rather  will  emphasise  one  point.  As  a matter  of 
fact,  it  is  clear  that  red  light  and  green  light  ex- 
cite one  and  the  same  element  in  the  colour-blind. 
Eays  which  are  respectively  red  and  green,  or 
objects  which  are  respectively  red  and  green,  to 
the  normal  sense,  must  seem  to  a red-blind  person 
to  be  of  the  same  colour ; and  if,  in  especial  cases, 
he  knows  how  to  discriminate  between  them,  his 
judgment  is  simply  guided  by  the  intensity 
of  the  light.  The  intensity  of  the  light  is 
much  more  feeble,  as  shown  by  diagram  2, 
in  red  than  in  green.  If  then,  a red-blind  indi- 
vidual finds  that  a red  and  a green  tint  are  exactly 
alike,  the  green  would,  to  a normal  eye,  be  much 
less  intense  than  the  red.  This  is  distinctly  shown 
by  the  vertical  dotted  lines  between  r and  0,  and 
between  Y and  G,  in  Diagram  2,  and  is  also  en- 
tirely confirmed  by  experience. 

T^g.2. 


Green-hlindness  derives  its  origin,  according  to 
the  theory,  from  the  absence  or  paralysis  of  the 
perceptive  elements  of  green.  The  green-blind 
has  therefore  only  two  fundamental  colours,  red 
and  violet,  and  the  spectrum  for  green  blindness 
should  be  constructed  as  in  diagram  3.  In  such  a 


7 Fvg.3. 


case  the  red  of  the  spectrum,  which  strongly  ex- 
cites the  perceptive  organs  of  red,  and  but  very 
faintly  those  of  violet,  must  appear  to  the  green- 
blind  as  an  extremely  saturated  red,  but  of  a light 
somewhat  less  intense  than  the  normal  red,  which 
is  comparatively  more  yellowish,  as  green  forms  a 
part  of  it.  The  orange  of  the  spectrum  is  again 
a very  saturated  red,  but  much  more  luminous. 
Yellow  is  undoubtedly  a more  intensely  luminous 
red  than  the  red  of  the  spectrum,  but,  on  the  other 
hand,  more  whitish,  because  a sensible  portion  of 
the  other  primitive  colour  enters  into  its  compo- 
sition. 

Qreen^  with  its  shades  inclining  to  yellow  and 
blue,  ought,  correctly  speaking,  to  be  a saturated 
purple,  and  with  a mean  intensity  of  light ; but  it 
is  the  white  or  grey  of  the  green-blind,  being  com- 
posed of  almost  equal  parts  of  the  two  remaining 
primitive  colours. 


The  Blue  is  an  intense  violet,  but  a little  less 
saturated  than  indigo,  which  is  more  strongly 
luminous  and  more  saturated.  Violet  is  a little 
less  intense,  but  more  saturated  than  normal 
violet.  The  tints  most  luminous,  and  at  the  same 
time  most  saturated,  which  must  constitute  the 
types  of  the  primitive  colours  of  the  green-bhud, 
are  orange,  or  its  immediate  neighbour  in  the 
spectrum,  red,  and  indigo  blue.  Now  orange  is  a 
colour  which,  in  ordinary  language,  especially 
amongst  the  uncultivated  and  unpractised,  is  in- 
discriminately called  red  and  yellow : this  fact 
explains  why  the  green-blind  denominate  their 
first  primary  colour  sometimes  “red”  and  some- 
times “yellow.”  We  will  add  to  this  description 
the  same  remark  that  has  been  made  about  red- 
blindness.  In  green-blindness  the  same  organ  is 
found  affected  by  the  red  and  by  the  green  of  the 
spectrum.  Eed  and  green  are  therefore  perceived 
by  the  green-blind  in  the  same  way,  or,  in  other 
words,  are  to  him  exactly  the  same  colour.  In 
cases  where  he  succeeds  in  distinguishing  them,  it 
is  by  the  aid  of  the  intensity  of  the  light  ; but, 
with  regard  to  this  intensity  of  light,  it  is  the 
opposite  of  what  occurs  in  the  case  of  the  red- 
blind.  A green  tint  which  to  the  green-blind 
appears  exactly  like  a red  one  would  to  a normal 
sense  of  colour  be  sensibly  more  luminous  than  the 
red.  This  is  shown  by  the  dotted  vertical  lines 
between  R and  o,  in  Diagram  3,  and  also  by  those 
between  Y and  G,  and  is  confirmed  in  every  respect 
by  experience. 

Violet-hlindness  is  due,  according  to  the  theory, 
to  the  absence  or  paralysis  of  the  elements  perceiv- 
ing violet.  The  two  primitive  colours  of  the 
violet-blind  are  then,  according  to  the  theory,  red 
and  green  ; and  their  spectrum  must  be  represented 
as  in  Diagram  4.  In  this  condition  the  red  is  a 


. f . 


purer  red  colour,  not  yellowish,  than  normal  red, 
but  stiU  less  saturated.  The  more  it  inclines 
towards  orange,  the  more  strongly  luminous  it  is, 
but  it  is  at  the  same  time  less  saturated,  more 
whitish.  The  yellow  is,  as  it  were,  a combination 
of  almost  equal  proportions  of  the  fundamental 
colours  which  form  white.  Green  is  a strongly 
luminous  but  whitish  green,  which,  in  tending 
towards  the  blue,  becomes  more  and  more  satu- 
rated, so  that  greenish  blue  must  be  the  type  of 
these  hues.  The  Blue  is  a green  of  moderate 
luminosity,  and  strongly  saturated ; and  violet  is 
green  very  feebly  luminous,  but  also  saturated  in  a 
much  higher  degree  than  the  normal.  A violet 
strongly  luminous  is  sufficient  to  induce  this  green, 
but  a feeble  violet,  although  very  sensible  to  the 
normal  eye,  is  black  to  the  colour-blind  in  ques- 
tion, It  is  plain  that  the  violet  -blind,  whose  primi- 
tive colours  are  red  and  green,  do  not  confuse 
these  colours. 

Besides  the  cases  arranged  under  the  three  fore- 
going heads,  in  which  one  colour  is  absolutely  ex- 
punged from  the  spectrum,  there  are  others  in 
which  the  perception  of  one  colour,  although  not 
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entirely  wanting,  is  yet  deficient  in  acuteness ; and 
this  deficiency  may  vary  greatly  in  degree.  There 
are  also  cases  in  which  there  is  a deficiency  of 
acuteness  in  respect  of  all  colours,  so  that,  in  a 
diagrammatic  representation  of  the  state  of 
function  of  such  an  eye,  all  three  of  the  curves 
would  be  drawn  lower  than  the  normal,  although 
no  one  of  them  would  be  absent.  Such  a con- 
dition would  imply,  manifestly,  a diminished 
acuteness  of  perception  for  white  light,  that  being 
formed  by  the  union  of  the  rest,  and  it  is  found  in 
the  cases  of  so-called  night  blindness,  the  sub- 
jects of  which,  although  able  to  fulfil  ordinary 
avocations  in  the  daylight,  almost  lose  vision  on 
the  approach  of  dusk.  There  can  be  no  difficulty 
in  perceiving  that  colour  blindness,  or  rather 
defective  colour  vision  of  this  kind,  may  merge 
insensibly,  as  in  the  progress  of  disease,  into 
absolute  loss  of  vision. 

In  the  perfectly  healthy  eye  the  power  of 
distinguishing  colours  varies  greatly  with  the 
part  of  the  field  of  vision  from  which  the  colour 
proceeds.  In  order  to  examine  the  lateral 
parts  of  the  field  of  vision  we  use  an  instru- 
ment called  a perimeter,  of  which  I here  exhibit 
one  of  the  forms.  The  eye  under  examination 
is  made  to  look  steadily  at  this  central  point, 
while  a second  object  is  made  to  glide  along 
this  arc,  from  its  termination  towards  its  centre, 
and  the  arc  is  shifted  from  one  meridian  to  another 
as  may  be  required.  Now  the  second  or  moving 
object  first  becomes  visible  in  the  outer  parts  of 
the  field,  solely  by  form  and  not  at  all  by  colour, 
which  cannot  be  recognised.  Its  appearance 
depends  mainly  upon  whether  it  be  lighter  or 
darker  than  its  surroundings,  and  hence  the 
moving  object,  of  whatever  colour,  will  appear 
black  or  grey  on  a light  ground,  and  white  or 
grey  on  a dark  ground.  As  the  object  advances 
it  enters  a zone  of  the  field  of  vision  which  is 
sensitive  to  violet,  next  a zone  which  is  sesitive  to 
green,  and  sensitiveness  to  red  only  commences 
at  a still  later  period,  while  full  sensitiveness  to 
all  three  of  the  primary  colours  exists  only  in  the 
central  portion  of  the  retina.  With  a little 
practice,  it  is  not  difficult  to  hold  a red  object  in 
such  a position  that  its  form  is  still  visible,  while 
its  colour  ceases  to  be  distinguished. 

Upon  the  basis  of  the  foregoing  facts.  Professor 
Holmgren  has  proposed  to  divide  and  classify 
colour  blindness  as  follows ; and  his  proposals  have 
received  the  general  assent  of  those  engaged  in  the 
investigation  of  the  subject : — 

“1.  Total  colour-blindness,  in  which  the  faculty 
of  perceiving  colours  is  absolutely  wanting,  and 
where  the  visual  sense  consequently  can  only  per- 
ceive the  difference  between  darkness  and  light,  as 
well  as  the  different  degrees  of  intensity  of  light. 

“2.  Partial  colour-bhndness,  in  which  the  faculty 
of  ceitain  perceptions  of  colour,  but  not  of  all,  is 
wanting.  It  is  sub-divided  into — 

“1.  Complete  colour-blindness,  in  which  one  of 
the  three  fundamental  sensations,  one  of  the  three 
perceptive  organs  of  colour  in  the  retina,  is  want- 
ing or  paralysed,  and  in  which,  consequently,  the 
coloured  visual  field  has  but  two  ranges.  This 
group  includes  three  lands,  namely ; — 

(a.)  Red-blindness. 
h.)  Green-blindness, 
c.)  Violet-blindness. 


“ 2.  Incomplete  colour-blindness,  where  one  of 
the  three  kinds  of  elements,  aad  perhaps  all,  are 
inferior  in  excitability  or  in  numbers  to  those  of 
the  normal  chromatic  sense.  Incomplete  colour 
blindness  exhibits,  like  the  normal  sense,  three 
zones  in  the  visual  field,  but  is  distinguished  from 
it  by  an  unusually  small  central  field.  This  group 
includes  the  whole  of  a series  of  different  forms  and 
degrees;  a part  of  which,  comprising  the  superior 
degrees,  might  be  called  incomplete  red-blindness, 
or  incomplete  green-blindness,  or  incomplete  violet- 
blindness, and  constitutes  the  transitions  to  the 
corresponding  kinds  of  complete  colour-blindness; 
while  another  part,  comprising  the  inferior  degrees, 
which  we  call  a feeble  chromatic  sense,  constitutes 
the  transition  to  the  normal  sense  of  colours.” 

Of  the  varieties  thus  indicated,  two,  the  complete 
red-blindness  and  the  complete  green-blindness, 
are  overwhelmingly  more  important  than  all  the 
rest,  and  to  them,  in  the  subsequent  lectures,  I 
shall  have  chiefly  to  direct  yonr  attention.  The 
violet  blindness  is  a comparatively  rare  condition, 
and,  in  the  present  state  of  industry,  we  are  not 
aware  that  it  is  a source  of  harm  or  danger  to  any- 
one, although  it  may  possibly  sometimes  be  re- 
sponsible for  errors  of  colour  in  pictures,  in  deco- 
rations, and  in  dress.  The  complete  forms  of  red 
and  green  blindness,  on  the  contrary,  have  been 
contributory  to  much  destruction  of  life  and  pro- 
perty in  railway  travelling  and  in  steam  naviga- 
tion ; and  are  sufficiently  common  to  have  a pres- 
sing interest  for  us  all.  I may  perhaps  add,  in 
this  place,  that  whereas  there  is  nothing  intrinsi- 
cally impossible  in  the  supposition  that  incomplete 
colour-blindness  may  be  improved  by  cultivation 
and  practice,  there  is  great  weight  of  evidence,  as 
well  as  all  analogy  and  probability,  in  support  of 
the  belief  that  complete  colour-blindness  is  an  un- 
alterable condition,  upon  which  educational  efforts 
are  simply  thrown  away.  If  there  are  no  nerves 
capable  of  responding  to  a given  stimulus,  the 
mere  repetition  of  the  stimulus  will  have  no  ten- 
dency to  create  them. 


MISCELLANEOUS. 

— 

MEMORIAL  TABLETS. 

In  the  year  1864,  a letter  appeared  in  this  Journal 
(Vol.  12,  p.  362)  from  a correspondent,  who  suggested 
that  the  Society  of  Arts  should  offer  a prize  or  prizes 
for  designs  of  memorial  tablets  to  be  affixed  to  houses 
associated  with  distinguished  persons,  and  in  the  same 
year  a series  of  suggested  inscriptions  was  reprinted  from 
the  Builder.  The  subject  having  been  brought  under 
the  notice  of  the  Council,  a committee  was  appointed  in 
1866  to  consider  and  report  how  the  Society  might  pro- 
mote the  erection  of  statues  or  other  memorials  of  persons 
eminent  in  Arts,  Manufactures,  and  Commerce ; and,  at 
the  first  meeting  of  the  committee,  on  May  7th,  Mr. 
George  C.  T.  Bartley  submitted  some  memoranda  on 
the  proposal  to  place  labels  on  houses  in  the  metropolis 
known  to  have  been  inhabited  by  celebrated  persons. 
Subsequently,  Mr,  Bartley  prepared  an  alphabetical  list 
of  names  of  those  who  were  worthy  of  record,  wliich 
was  printed  in  several  numbers  of  the  Journal.  In  1867, 
the  first  tablet  was  erected  by  the  Society  in  HoUes- 
street,  Cavendish-square,  on  the  house  where  Byron 
was  born.  Other  tablets  were  soon  afterwards  piit  up, 
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and  the  erection  of  these  memorials  has  been  continued 
to  the  present  time.  In  1872,  Mr.  Newmarch,  F.R.S., 
wrote  a letter  to  the  Council  (see  Journal,  (Vol.  20,  p. 
492),  suggesting  certain  names,  some  of  which  have 
been  commemorated,  and  Mr.  H.  D.  Pochin  contributed 
£25  for  the  purpose  of  carrying  out  these  suggestions. 
Six  new  ones,  in  commemoration  of  Barry,  Hogarth, 
Newton,  Peter  the  G-reat,  Sheridan,  and  Walpole,  have 
been  erected  during  the  present  year.  The  complete 
list  of  tablets  to  the  present  time  is  as  follows : — 


James  Barry 36,  Castle -street.  Oxford- 

street, 

Edmund  Burke  37,  Oerrard-street,  Soho. 

Lord  Byron  16,  Holies -street. 

George  Canning  37,  Conduit -street. 

JohnDryden  43,  Gerrard-street. 

Michael  Faraday  2,  Blandford- street,  Port- 

man-square. 

John  Flaxman 7,  Buckingham  - street, 

Fitzroy  - square . 

Benjamin  Franklin 7,  Craven -street.  Strand. 

David  Garrick 5,  Adelphi-terrace. 

George  Frederick  Handel  . . 25,  Brook-street. 

William  Hogarth 30,  Leicester- square. 

Samuel  Johnson  17,  Gough- square.  Fleet - 

street. 

Napoleon  III 3a,  King  - street,  St. 

James’s. 

Lord  Nelson 147,  New  Bond-street. 

Sir  Isaac  Newton 35,  St.  Martin’s- street. 

Peter  the  Great  15,  Buckingham  - street, 

Strand. 

Sir  Joshua  Reynolds  47,  Leicester-square. 

Richard  Brinsley  Sheridan. . 14,  Savile-row. 

Mrs.  Siddons 27,  Upper  Baker-street. 

Sir  Robert  Walpole 5,  Arlington- street. 


The  house  in  Leicester-square,  upon  which  a tablet  in 
memory  of  Hogarth  has  been  erected,  is  occupied  by 
Archbishop  Tenison’s  school,  for  which  the  house  was 
re-built.  The  original  building,  in  which  Hogarth  lived 
for  several  years  was  long  known  as  the  “ Sabloniere 
Hotel.”  John  Hunter  lived  next  door  after  Hogarth’s 
death.  Of  the  four  worthies  who  were  intimately  con- 
nected with  Leicester-square,  viz,,  Hogarth,  Hunter, 
Newton,  and  Reynolds,  and  whose  busts  are  now  set 
up  at  the  four  corners  of  the  enclosure,  three  will  be 
found  in  the  above  list. 

It  is  proposed  to  give  in  various  numbers  of  the 
Journal  representations  of  the  houses  upon  which  me- 
morials have  been  set  up,  and  the  blocks  for  the  four  in 
the  present  number  have  been  kindly  lent  by  Messrs, 
Dawson,  of  the  Typographic  Etching  Company. 

The  house  in  St,  Martin’ s-street,  which  is  now  occu- 
pied by  the  schools  attached  to  the  Orange -street 
Chapel,  is  in  much  the  same  condition  as  when  Sir 
Isaac  Newton  lived  in  it,  from  1710  to  1727,  except  that 
the  old  red  bricks  have  been  covered  with  stucco,  and  an 
observatory  on  the  roof  has  been  taken  away  within  the 
last  few  years. 

Flaxman  had  several  London  residences,  but  the 
house  in  Buckingham- street,  Fitzroy- square,  is  the  one 
with  which  he  is  most  intimately  associated,  as  he  lived 
in  it  during  the  prime  of  his  artistic  career.  He  went 
there  in  1796,  when  he  returned  from  Rome,  and  there 
he  died  in  1826,  being  buried  in  the  ground  adjoining 
old  St.  Pancras  church,  and  belonging  to  the  parish  of 
St.  Giles-in-the-fields,  The  house  is  on  the  south  side 
of  the  street,  close  by  Great  Titchfield- street. 

Canning’s  house,  on  the  south  side  of  Conduit-street, 
is  greatly  changed  since  the  great  statesman  lived  in  it. 
It  originally  formed  a wing  of  Trinity  Chapel,  which 
has  been  swept  away  within  the  last  few  years.  This 
chapel  was  the  successor  of  the  chapel  on  wheels  which 
was  used  at  the  Hounslow  camp  in  the  reign  of  James 
II.,  and  was  subsequently  brought  up  to  London.  It 
is  shown  in  Kip’s  view  of  old  Burlington-house  as 


standing  in  the  fields  at  the  back  of  that  house.  When 
Conduit -street  was  built,  a chapel  was  erected  on  the 
south  side  to  supersede  the  chapel  on  wheels.  The 
house  on  the  west  side  of  the  chapel,  where  Canning 


Newtojm’s  House,  St.  Maetin’s-stbeet. 


lived  for  a time,  was  subsequently  inhabited  for  many 
years  by  the  famous  physician.  Dr.  Elliotson,  F.R.S. 
After  his  death,  the  front  was  altered,  and  a large  shop 
window  made,  as  seen  in  the  accompanying  figure.  It 
is  now  in  the  possession  of  Mr.  Streeter,  the  jeweller. 


Flaxman’ s House,  Buckingham -steeet. 

Dr.  Johnson  had  so  many  residences  in  London  that 
there  is  some  difficulty  in  choosing  the  one  that  is  most 
interesting  to  us.  The  house  in  Gough-square  has 
special  claims  to  attention,  as  it  was  there  that  the  great 
lexicographer  chiefly  compiled  his  dictionary.  The 
garret,  with  its  slanting  roof,  in  which  his  amanuenses 
worked,  and  his  own  study  are  still  to  be  seen.  John- 
son himself,  in  his  ‘ ‘ Life  of  Milton,  ’ ’ observes,  ‘ ‘ I cannot 
but  remark  a kind  of  respect,  perhaps  imconsciously,  paid 
to  this  great  man  by  his  biographers  ; every  house  in 
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■which  he  resided  is  historically  mentioned,  as  if  it  were 
an.  injury  to  neglect  naming  any  place  that  he  honoured 
by  his  presence.”  Emboldened  by  this  expression  of 
opinion,  Boswell  one  evening,  in  the  year  1779,  ventured 


Cajs'ning's  House. 


to  ask  Johnson  the  names  of  some  of  his  residences,  and 
he  obtained  the  following  list,  which  he  printed  in  his 
“ Life  of  Johnson  ” : — (1)  Exeter- street,  off  Catherine - 
street,  Strand  ; (2)  Greenwich  ; (3)  Woodstock -street, 
near  Hanover -square ; (4)  Castle-street,  Cavendish- 


Johnson’s  House. 


square,  No.  6;  (5)  Strand;  (6)  Boswell-court ; (7) 
Strand  again ; (8)  Bow-street ; (9)  Holbom ; (10) 

Fetter-lane  ; (11)  Holbom  again  ; (12)  Gough-square  ; 
(13)  Staple’s-inn ; (14)  Gray’s-iim  ; (15)  Inner  Temple - 


lane.  No.  1 ; (16)  Johnson’s-court,  No.  7 ; (17)  Bolt- 
court,  No.  8.  In  this  last  place  he  died  in  1784. 

In  April,  1879,  the  Corporation  of  the  City  of  London 
were  asked  to  co-operate  in  this  work,  and  to  undertake 
the  erection  of  suitable  Memorial  Tablets  within  the  City 
boundaries.  The  matter  was  referred  to  the  City  Lands 
Committee,  with  which  body  the  Secretary  has  had 
several  communications  with  respect  to  the  localities 
suggested  for  memorials,  the  result  being  that  the 
committee  agreed  to  erect  such  tablets  within  the  City 
boimdaries. 


HORTICULTURE  IN  ALGERIA. 

Mons.  V.  Ch.  Joly  has  communicated  a paper  on  this 
subject  to  the  Society  d’ Horticulture  of  Paris,  of  which 
the  following  is  an  abstract : — 

The  more  we  advance  towards  the  north,  the  more 
we  find  the  taste  for  horticulture  developed,  just  in 
the  same  proportion  as  where  nature  does  least,  neces- 
sity win  always  render  man  active  and  industrious. 
Before  speaking  of  the  production  of  fruits,  flowers, 
and  trees,  I ought  to  mention  the  great  question 
which  preoccupies  Algeria,  namely,  the  water  ques- 
tion ; without  water,  no  vegetables,  no  animals,  no 
colonisation  is  possible.  As  there  is  no  stream  with 
a regular  course,  water  is  a question  of  life  and 
death  ; mere  watering  is  of  no  use,  it  must  be  constant 
and  thorough  irrigation.  Rain  falls  only  during  four 
months,  consequently  it  is  dry  for  the  rest  of  the  year, 
and  this  dryness  prevents  the  cultivation  of  quinine, 
coffee,  indigo,  and  tea. 

The  destruction  of  the  forests  has  done  here,  as  else- 
where, incalculable  mischief,  and  the  planting  of  trees 
is  an  urgent  necessity.  The  Eucalyptus  would  render 
great  service.  In  poor  soil  the  family  of  the  acacias 
offers  species  which,  besides  furnishing  firewood,  woifld 
give  an  industrial  product  of  great  value ; by  judicious 
planting  in  from  ten  to  fifteen  years,  the  climate,  now 
very  variable,  would  be  rendered  more  equable,  the 
springs  would  be  increased,  immense  pasturages  would 
be  restored,  and  the  native  population  now  necessarily 
nomadic  would  become  settled,  and  the  European 
element  would  be  more  constant.  The  ruins  so  fre- 
quently met  with  show  that  the  country  was  at  one 
time  populous,  but  the  destruction  of  forests  led  to  the 
destruction  of  animal  and  vegetable  life.  The  principal 
trees  met  with  in  the  public  gardens  are  the  date. 
Bourbon  palm,  the  Sabal^  the  Chamc$ropSy  the  Garyota^ 
the  Areca  sapida,  the  bamboo,  the  banana,  the  Eraccena 
draco,  the  yucca,  the  aloe,  the  Agave,  besides  the  Euca- 
lyptus, and  the  plane  tree.  These  last  two  play  a great 
part  in  the  plantations  of  new  villages,  where  the 
engineers  form  broad  boulevards,  as  they  there  form  an 
enclosure  which  rapidly  protects  the  inhabitants  against 
a torrid  sun.  The  Eucalyptus  especially  is  the  tree  of 
health  for  low  and  damp  grounds,  on  account  of  its 
great  power  of  evaporation,  as  well  as  for  its  resinous 
juices  ; it  grows  from  six  to  ten  feet  in  height  in  one 
year.  The  temperature  and  moisture  should  always  be 
considered  as  from  non- attention  to  these  important 
factors  great  waste  often  occurs,  thus  the  fruit  trees 
of  the  temperate  zone  perish  quickly  in  Algeria,  while 
the  trees  of  the  South  of  France,  the  almond,  the 
jujube,  pomegranate,  fig,  and  medlar,  ripen  two  months 
earlier  than  in  France,  and  are  of  the  first  quality. 

Until  now,  the  principal  centre  of  horticnltural 
production  has  been  Algiers  and  its  suburbs.  Every- 
where irrigation  is  applied,  the  water  being  raised 
by  rough  homely  instruments,  which  the  labourers 
like,  as  they  can  make  and  mend  them  themselves. 
Near  Algiers  are  the  gardens  of  Madame  Rossier, 
about  10  acres  of  which  are  devoted  to  cultivation 
of  flowers  for  the  local  market.  At  Boufarik 
Madame  Rossier  has  also  about  18  acres  of 
nurseries  of  fruit  and  fruit  trees.  At  the  same  plac^ 
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are  the  heautiful  nurseries  of  Mons.  Herran,  -vvliose 
orangeries  are  models  of  cultivation ; the  trees  are 
planted  in  lines  at  a distance  of  from  16  to  20  feet 
apart.  Irrigation  takes  place  twice  a month  after  the 
roots  of  the  trees  have  been  bared.  Broad  trenches  are 
cut,  and  at  a suitable  time  they  are  smoked  and  then 
recovered  after  the  irrigation.  The  cuttings  are 
arranged  so  as  to  allow  a broad  space  for  the  air  and 
the  sun.  Besides  these  orangeries,  there  are  about  35 
acres  of  vineyards,  which  produced  in  1881,  wine  to 
the  value  of  £1,000.  Not  far  off,  at  Blidah,  are  the 
superb  orangeries  of  Mons.  Francois,  jun.,  who  sent 
this  year  to  France  four  million  oranges.  There 
are  at  Blidah  nearly  1,000  acres  planted  as  orangeries, 
and  producing  about  £30  the  acre,  while  the  expense  of 
cultivation  is  only  a seventh  of  that  amount. 

Little  has  been  done  to  assist  nature  in  the  cultivation 
of  flowers  in  Algeria  by  man.  Although  the  winters 
are  mild,  hothouses  are  necessary  for  propagating  and 
for  protecting  certain  plants  from  the  heavy  winter 
rains,  or  from  the  summer  dust.  At  Algiers,  in  the 
flower  market,  there  were  to  be  seen  some  cut  flowers, 
but  few  or  none  in  pots.  The  flowers  to  be  seen  in 
April  were  our  common  ones,  roses,  geraniums,  violets, 
heliotropes,  lilies,  heartsease,  and  pinks.  If  flowers 
are  little  cultivated  in  Algeria  for  private  houses,  they 
form  a considerable  industry  for  perfumery.  Thirty 
years  ago,  Mons.  Simonnet,  at  Algiers,  and  Mons.  Mer- 
curin,  at  Ch^regas,  introduced  into  the  country  the 
planting  and  distillation  of  odoriferous  plants,  since 
which  time  this  industry  has  prospered  so  much,  that 
the  geranium  alone  covers  more  than  1,300  acres,  and 
furnishes  more  than  6,000  kilogrammes  of  essence. 
The  olive,  suitably  grafted  and  cultivated,  will  constitute 
an  immense  fortune  for  the  country  if  it  is  worked 
according  to  its  nature ; it  is  thought  that  the  region 
suitable  for  it  could  easily  furnish  700  to  800  millions 
of  square  feet,  producing  annually  more  than  300  millions 
of  francs. 

In  conclusion,  a few  words  may  be  mentioned  about 
the  most  precious  plant  for  Algeria,  the  vine,  which 
alone  is  destined  to  renew  the  face  of  the  colony.  It  is 
planted  everywhere  from  Kabylie  (which  produces  an 
abundance  of  table  grapes)  to  Morocco.  And  this  is 
easily  explained  when  we  remember  that  at  the  end  of  flve 
years  the  cost  of  the  ground,  the  planting,  and  expenses 
of  cultivation,  is  repaid,  in  addition  to  a revenue  of  £20 
to  £30  the  acre.  The  vines  are  planted  in  lines  from 
6 to  6J  feet  apart,  to  facilitate  labour,  and  a road  for 
carts  is  left  around  the  plantations.  Fortunately  no 
phylloxera  has  yet  appeared,  but  the  curse  of  the  vine 
in  Algeria  is  the  blue  fly,  which  has  to  be  knocked  off  the 
vines,  and  burnt  with  lime  or  petroleum.  The  expense  of 
carriage  is  the  great  drawback  to  the  prosperity  of 
Algeria,  and  if  this  were  lessened,  it  might  become  one 
of  the  richest  colonies  in  the  world. 


COREESPOHDEIfCE. 


SCREW  PROPELLER. 

Your  remarks  are  weU-timed,  for  the  absurd  pre- 
tensions put  forward  in  respect  to  Frederic  Sauvage 
have  been  allowed  to  fall  without  challenge  in  journals 
of  authority.  In  supporting  your  statements,  I may 
say  that,  besides  the  proposals  of  Trevethick,  that 
ingenious  mechanic,  Samuel  Brown,  the  inventor  of 
the  gas-engine,  told  me  that  he  put  a screw  to  a 
launch  worked  by  a gas-engine  about  1826  or  1827,  so 
far  as  I remember.  That  launch  he  ran  successfully 
on  the  Thames,  and  a small  company  was  formed.  She 
lay  off  Somerset-house.  It  came  to  an  untimely  end 
in  connection  with  other  embarrassments  of  Brown. 
After  that  Brown  was  abroad  for  many  years. 

Hyde  Claeee, 

32,  St.  George’ s-square,  S.W.,  1st  Oct.;  1881. 


GENERAL  NOTES. 


Hughes’s  Induction  Balance. — The  following  account 
of  a trial  of  this  balance  is  given  by  the  Times  correspond- 
ent at  the  Paris  Electrical  Exhibition : — “ Mr.  Elisha  Gray, 
of  America,  whose  name  is  so  well  known  in  connection 
with  the  telephone  and  the  harmonic  telegraph,  was  a dis- 
believer in  the  utility  of  the  induction  balance  as  a surgical 
appliance.  He  said  to  Professor  Hughes,  ‘ Thirty  years 
ago,  when  working  at  some  metal-work,  a filing  of  iron 
entered  my  finger ; the  more  I tried  to  extract  it  the  deeper 
it  went  in.  I believe  it  is  still  there  ; and  if  your  instru- 
ment is  of  any  value,  you  ought  to  be  able  to  tell  me  in 
which  finger  it  is.’  The  presence  of  bone  or  flesh  in  the 
coil  of  the  balance  would  produce  no  effect ; a metal  or  other 
conductor  is  necessary.  Professor  Hughes  tested  Mr. 
Gray’s  fingers  ; none  of  them  gave  any  sound  until  he  came 
to  the  forefinger  of  the  right  hand,  when  the  balance  of  the 
coils  was  quite  destroyed,  and  a noise  was  given  out.  This 
was  the  very  finger  in  which  the  filing  was  buried  30  years  ago. 

I need  hardly  say  that  Mr.  Gray  was  completely  convinced.” 

Iron  and  Steel  Institute. — The  annual  meeting  of 
this  institute  will  be  held  this  year  in  London,  on  Tuesday 
next,  October  1 1 th,  and  following  days.  The  following  is  the 
list  of  papers  to  be  read  : — “ The  Manufacture  of  Steel  and 
Steel  Rails  in  the  United  States,”  by  Captain  W.  R.  Jones 
(Pittsburg,  Pa.) ; “A  Method  of  Securing  Homogeneity  in 
the  Bessemer  Process,”  by  Mr.  W.  D.  Allen  ; “ The  Manu- 
facture of  Ordnance  at  Woolwich,”  by  Colonel  Maitland; 
“ The  Application  of  Wrought  Iron  and  Steel  to  the  Manu- 
facture of  Guji  Carriages,”  by  Mr.  H.  Butter  ; The  Manu- 
facture of  Projectiles,”  by  Mr.  J.  Davidson ; “ The  Dis- 
tribution of  Elements  in  Steel  Ingots,”  by  Mr.  G.  J.  Snelus; 
“ The  Use  of  Brown  Coal  in  the  Blast  Furnace,”  bj’-  Pro- 
fessor P.  Ritter  von  Tiinner  (Leoben,  Austria);  “Certain 
Physical  Tests  and  Properties  of  Steel,”  by  Mr.  Edward 
Richards;  “The  Tin  Plate  Manufacture,”  by  Mr.  Trub- 
shaw;  “The  Use  of  American  Anthracite  in  the  Blast 
Furnace,”  by  Mr.  J.  Hartman  (Philadelphia) ; “ Cavities 
in  Cast  Steel  Ingots,”  by  Mr.  F.  Stubbs  ; “ The  Recent 
Progress  of  the  Basic  Bessemer  Process,”  by  Herr  Paul 
Kupelweiser  (Director  of  the  Witkowitz  Works  in  Austria). 
A number  of  excursions  to  works  in  and  near  London  have 
been  arranged  for  the  different  days  of  the  meeting. 

Crystal  Palace  International  Electric  Exhibition. — 

The  following  announcement  has  appeared  in  the  newspapers  : 
— The  second  of  the  series  of  international  exhibitions  at 
the  Crystal  Palace  inaugurated  this  summer  by  his  Royal 
Highness  the  Duke  of  Connaught  will  be  an  electric  exhibi- 
tion. It  is  intended  that  this  exhibition  should  be  opened 
in  December,  and  remain  open  some  months.  Nearly  all  the 
systems  of  electric  lighting  will  be  represented  at  the  Crystal 
Palace,  so  that  manufacturers,  theatrical  managers,  and 
others,  who  are  thinking  of  applying  electric  lighting  to  their 
factories,  warehouses,  theatres,  &c.,  wiU,  for  the  first  time 
in  England,  have  an  opportunity  of  comparing  the  various 
electric  lights  and  judging  for  themselves  which  will  suit 
their  local  circumstances  best.  The  winter  is  the  best  time 
for  an  electric  exhibition,  as  the  season  will  allow  of  the 
lights  being  seen  from  4 p.m.,  or  even  earlier.  In  addition 
to  the  many  and  various  systems  of  electric  lights,  Mr. 
Edison  will  have  a complete  exhibit  of  his  numerous  inven- 
tions. Telephones  in  their  various  forms  will  be  strongly 
represented.  Faure’s  and  De  Meriten’s  seconda^  batteries, 
Trouve's  boats,  and  many  other  scientific  exhibits  will  be 
seen;  and  the  managers  hope  to  make  this  exhibition  the 
most  interesting  to  the  public,  and  the  most  important,  in  a 
scientific  point  of  view,  of  its  kind,  that  has  ever  taken 
place  in  England.  An  honorary  council  of  scientific  and 
influential  gentlemen  is  now  being  formed  to  advise  and 
assist  the  directors  in  their  undertaking. 

Mineral  Wealth,  of  Turkey. — Admiral  the  Hon. 
Arthur  Cochrane,  in  a letter  to  the  Times,  calls  attention 
to  the  article  in  the  last  number  of  this  Journal,  on  the 
mineral  resources  of  Turkey,  and  suggests  that  “the  bond- 
holders should  be  advised  to  ask  the  Turkish  Government 
for  some  substantial  grants  of  land  ascertained  to  contain 
metals  and  minerals.” 
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PROCEEDINGS  OF  THE  SOCIETY. 


“ OWEN  JONES  ” PRIZES,  1881. 

This  competition  was  instituted  in  1878,  by  the 
Council  of  the  Society  of  Arts,  as  trustees  of  the 
sum  of  £400,  presented  to  them  by  the  Owen  Jones 
Memorial  Committee,  being  the  balance  of  the 
subscriptions  to  that  fund,  upon  trust  to  expend 
the  interest  thereof  in  prizes  to  “ Students  of  the 
Schools  of  Art  who,  in  annual  competition,  pro- 
duce the  best  designs  for  Household  Furniture, 
Carpets,  Wall-papers,  and  Hangings,  Damask, 
Chintzes,  &c.,  regulated  by  the  principles  laid 
do^vn  by  Owen  Jones.”  The  prizes  are  awarded 
on  the  results  of  the  annual  competition  of  the 
Science  and  Art  Department. 

Six  prizes  were  offered  for  competition  in  the 
present  year,  each  prize  consisting  of  a bound  copy 
of  Owen  Jones’s  “Principles  of  Design”  and  a 
Bronze  Medal. 

The  following  is  a list  of  the  successful  candi- 
dates ; — 

1 . Gideon  Fidler,  School  of  Art,  Salisbury— Design  for 

carpet. 

2.  John  Lamb,  School  of  Art,  Kidderminster — Design 

for  carpet. 

3.  Thomas  Dutton,  School  of  Art,  Nottingham — Design 

for  lace. 

4.  Rose  Phillips,  School  of  Art,  Northampton — Design 

for  wall  paper. 

5.  Robert  Harris,  School  of  Art,  Salisbury— Design  for 

chintz. 

6.  W.  J.  Clulow,  School  of  Art,  Macclesfield. 


CANTOR  LECTURES. 

COLOUR  BLINDNESS. 

By  R.  Brndenell  Carter,  F.R.C.S. 
Lecture  II.— DeliyeredMoxday,'May23,  1881. 

Mistakes  of  the  colour-blind  in  daily  life.  Their 
methods  of  endeavouring  to  counteract  the  conse- 
quences of  their  defect.  Modes  of  testing  for  colour 
blindness.  Sources  of  error  in  testing.  The  actual 
prevalence  of  the  affection  in  this  and  other  countries, 
and  in  different  classes  of  the  population, 

I endeavoured,  in  my  former  lecture,  to  explain 
as  much  as  is  known  of  the  essential  nature  of 
colour-blindness  ; and  I proceed  to-day  to  describe 
some  of  the  consequences  of  the  defect.  I may. 


perhaps,  first  be  permitted  to  recapitulate  that 
what  we  call  colour  is  dependent  upon  the  varying 
proportions  in  which  different  substances  destroy 
the  whiteness  of  the  solar  light,  by  subtracting  from 
it  some  of  the  elements  of  which  it  is  composed ; 
that  the  colours  of  all  natural  objects  are  mixtures, 
because  there  is  no  object  which  subtracts,  either 
from  white  or  from  previously  coloured  light,  the 
whole  of  the  red,  the  green,  or  the  violet  which 
it  contains ; and  that  the  essence  of  complete  colour- 
blindness is  an  incapacity  on  the  part  of  the  nerves 
of  vision  to  respond  to  the  stimulus  which  one  of 
these  three  kinds  of  light  is  calculated  to  produce. 
There  is  nothing  more  difficult,  even  if  it  be  in  any 
way  possible,  than  to  realise  to  ourselves,  or  to 
make  plain  to  others  by  verbal  definitions,  the 
nature  of  sensations  of  which  we  have  no  experi- 
ence ; and  hence  the  precise  appearance  of  the  world 
to  the  colour-blind,  and  the  difference  between 
their  sensations  and  those  of  the  colour-seeing, 
must  to  some  extent  remain  a matter  of  conjecture. 
For  the  purpose  of  illustration,  however,  and  in 
order,  in  the  words  of  old  South,  to  employ  those 
arts  by  which  reason  is  wont  to  supply  the  deficiency 
of  the  reports  of  sense,  we  may  assume  what  is  not 
quite  the  case,  namely,  that  white  light  is  composed 
of  red,  green,  and  violet  in  equal  proportions,  and 
that  the  three  colours  are  of  equal  luminosity.  It 
would  seem  to  follow,  then,  that  to  eyes  which 
are  incapable  of  seeing  one  of  the  colours, 
one-third  of  the  total  illumination  of  natural 
objects  must  be  extinguished  ; and  hence  that 
the  world,  to  the  senses  of  the  colour-blind, 
must  be  one-third  less  bright  — one-third  less 
luminous — than  it  appears  to  others.  It  follows, 
also,  that  the  sensation  which  we  call  whiteness 
must  be  unknown  to  the  colour-blind.  Whiteness 
is  the  result  of  the  combination  of  all  three 
primaries,  of  which  the  colour-blind  can  combine 
but  two.  We  have  here  an  excellent  illustration  of 
the  errors  which  are  introduced  into  the  question  as 
soon  as  we  begin  to  mix  up  facts  with  nomencla- 
ture. A child,  who  is,  say,  red-blind,  sees  white 
objects,  is  told  by  his  elders  that  they  are  white, 
takes  his  idea  of  whiteness  from  their  appearance, 
and  would  describe  them  as  white  to  others.  Their 
appearance  to  him,  however,  is  the  same  that 
would  be  produced  to  the  eyes  of  the  colour- 
sighted,  by  an  admixture  of  equal  parts  of  green 
and  violet ; and  the  effect  of  such  an  admixture 
would  be  the  same  to  him  as  whiteness,  and  forms 
the  nearest  approach  to  whiteness  that  he  is  capable 
of  seeing  or  imagining.  In  the  same  way,  the 
white  of  the  green-blind  is  an  admixture  of  red 
and  violet ; and  the  same  principle  appHes  to  every 
other  colour  which  may  be  presented  to  him.  In 
other  words,  the  colour-blind  person  loses,  out  of 
every  mixture,  the  effect  which  is  produced  upon 
normal  eyes  by  the  presence  of  the  element  of  red, 
or  green,  or  violet,  as  the  case  maybe,  which  that 
mixture  contains,  and  sees  only  the  remaining 
elements.  That  which  is  invisible  to  him  is  practi- 
cally non-existent  for  him  ; and  hence,  if  we  have 
the  elements  of  green  and  violet  in  a colour,  and  no 
others,  the  red-blind  and  the  normal  sighted  would 
derive  the  same  sensation  from  them.  If  we  then 
add  the  red,  the  red-blind  person  would  perceive 
no  difference ; while,  to  the  colour-sighted,  the 
colour  of  the  mixture  would  be  entirely  altered. 
The  former,  the  red-blind  that  is,  would  have  no 
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means  of  being  sure  at  any  time  whether  the 
colour  at  which  he  was  looking  was  composed  only 
of  green  and  violet,  or  of  these  colours  with 
the  addition  of  red.  The  nearest  approach 
which  we  can  make  to  a discovery  of  the  mode 
of  vision  of  the  colour-blind,  is  by  ascertain- 
ing how  such  and  such  mixtures  would  look 
to  ourselves,  if  one  of  the  primaries  were  blotted 
out  from  them,  leaving  the  others  intact. 
For  this  purpose,  we  have  here  a vertical  wheel, 
capable  of  being  made  to  rotate  rapidly  around  a 
horizontal  axis  ; and  on  this  wheel  we  have  three 
cleft  discs  of  card,  of  the  three  primary  colours, 
so  contrived  that  we  can  expose  more  or  less  of  any 
one  of  them.  We  will  illuminate  the  surface  by 
the  electric  light;  and,  with  the  three  colours 
exposed  in  approximately  correct  proportions,  will 
set  the  wheel  into  rotation.  You  no  longer  see  a 
broad  sector  of  red,  a broad  sector  of  green,  and  a 
broad  sector  of  violet,  but  simply  a white  surface. 
We  will  now  abolish  the  red  sector,  filling  the 
whole  circle  with  green  and  violet,  and  then  the 
rotation  of  the  wheel  will  produce  a mixture  of 
those  two  colours,  which  most  of  us  would  describe 
as  a sort  of  bluish  grey,  and  which  must  nearly 
correspond  with  the  appearance  which  white  sur- 
faces present  to  the  red-blind.  In  like  manner, 
we  will  next  remove  the  green,  leaving  only  red 
and  violet,  and  the  violet,  leaving  only  red  and 
green;  and  in  each  case  the  rotation  of  the  wheel 
will  produce  some  resemblance  to  the  appearance 
presented  by  a white  surface  to  the  green-blind  or 
to  the  violet-blind. 

It  seems  probable  that,  before  long,  improved 
means  of  examining  the  conditions  of  colour-blind 
vision  may  be  furnished  tP  us  by  the  discovery  of 
persons  who  are  colour-blind  with  one  eye  only, 
and  who  will  be  able  to  compare,  under  proper 
direction,  the  impressions  derived  from  the  colour- 
blind eye  with  those  derived  from  that  which  is 
colour-sighted.  Two  such  persons  have  been  re- 
cently made  the  subject  of  experiment  by  Pro- 
fessor Holmgren,  and  no  doubt  others  will  be 
found  when  looked  for,  as  they  will  be  now  that 
attention  has  been  directed  to  the  fact  that  they 
may  exist. 

Professor  Holmgren’s  two  cases  were  one  of  one- 
sided violet-blindness  and  one  of  one-sided  red- 
blindness  : and  he  thus  describes  the  results  which 
he  has  so  far  obtained  from  them. 

First,  the  diagnosis  of  both  eyes  was  carefully 
made.  In  both  cases  there  was  found  a perfect, 
typical,  partial  colour-blindness  of  one  of  the  eyes, 
the  violet-blind  on  the  left,  and  the  red-blind  on 
the  right  eye  ; the  other  eye  in  each  had  a weak 
colour  sense,  but  still  was  so  nearly  normal  that 
tlie  principal  colours  were  ascertained  with  perfect 
case.  A slight  hesitation  was  shown  only  in  dis- 
tinguishing the  lightest  and  the  darkest  shades  of 
those  colours ; and  both  the  cases  were  therefore 
perfectly  fit  for  the  purposes  of  investigation. 

The  principle  of  the  trial  was  exactly  this : to 
let  the  normal  eye  control  the  perception  of  the 
abnormal  one,  and  bring  the  result  into  a form 
that  was  perfectly  plain  to  other  normal-sighted 
persons.  A one-sided  colour-blind  person  has, 
through  his  normal  e^/e,  a perfectly  clear  concep- 
tion of  the  normal-eyed  people’s  different  colours, 
and  is  able  to  explain  the  conception  of  these 
colours  which  he  obtains  through  his  abnormal 


eye.  His  definitions  are  thus  in  opposition  to 
those  of  persons  colour-blind  on  both  eyes,  per- 
fectly trustworthy.  As  words  are  always  less 
trustworthy  than  actions,  and  an  attempt  at, 
description  is  inferior  to  a shown  colour,  Holmgren 
has  in  every  instance  let  the  person  in  question 
point  out  an  objective  colour  with  his  normal  eye 
to  correspond  with  every  one  of  his  conceptions 
with  his  abnormal  one.  Indirectly,  we  find  out 
in  this  way  which  qualities  of  perception  are  want- 
ing in  the  abnormal  eye  in  comparison  with  the 
normal  one.  The  same  result  is  arrived  at  by 
letting  the  colour-blind  eye  control  the  subjective 
perception  of  the  normal. 

As  has  been  long  supposed  for  good  reasons,  a 
colour-blind  person  sees  only  two  colours  in  the 
spectrum.  These  are  his  two  subjective  principal 
colours. 

The  principal  colours  in  the  spectrum  of  a violet - 
blind  person  are,  as  to  their  fundamental  tone, 
red  and  green.  Towards  the  red  end  his  spectrumi 
has  quite  the  same  extension  as  that  of  a normal- 
eyed person,  and  is  thus,  in  comparison  with  the 
latter,  “unshortened.”  Eeckoned  from  the  red 
end,  his  first  fundamental  colour  stretches  over 
that  part  of  the  spectrum  which  is  generally  seen 
as  red,  orange,  and  yellow.  First  in  the  yellowish- 
green,  a little  on  the  other  side  of  Fraunhofer’s; 
line  D,  he  sees  a narrow  uncoloured  “paper- 
white  ” belt,  from  which  his  other  colour,  green, 
commences,  and  is  continued  with  at  first  more; 
and  more  saturated,  and  afterwards  darker  and 
darker  shades,  over  the  place  where  we  see  green, 
greenish-blue,  cyan-blue,  and  indigo,  to  the  com- 
mencement of  the  violet,  where  his  spectrum  abso- 
lutely ends  with  a sharp  limit,  about  Fraunhofer’s 
line  G.  His  spectrum  is  thus  at  this  end  consider- 
ably shortened.  The  fact  that  violet-blind  persons 
confuse  the  pigment  colours,  such  as  green  and 
blue,  purple  and  red,  orange  and  yellow,  violet 
and  yellowish  green  and  grey,  is  thus  explained  of 
itself.  Bespecting  the  tone  of  the  violet-blind 
person’s  subjective  fundamental  colours,  it  maybe 
said  that  his  red  is  not  quite  identical  with  the 
common  red  of  the  spectrum  of  the  normal-eyed, 
which  is  something  like  cinnabar,  but  is  rather  a 
clearer  red,  having  a shade  of  carmine,  about  the 
same  as  the  red  towards  the  end  of  the  subjective 
spectrum  of  the  normal- eyed.  His  other  funda- 
mental colour,  green,  is  also  a clear  green  that  for 
the  normal  eye  has  a shade  of  blue  in  it. 

The  two  principal  colours  in  the  spectrum  for  the 
red-blind  are,  as  to  their  fundamental  tone,  yellow 
and  blue.  The  yellow  commences  a little  later, 
reckoned  from  the  end,  than  the  red  of  the  nor- 
mal-eyed, about  Fraunhofer’s  line  c,  and  stretches 
over  the  rest  of  the  red,  orange,  yellow,  yellowish 
green,  and  ends  in  the  blue-green,  between  FrauBiT 
hofer’s  b lines  and  E,  nearer  to  the  latter,  where 
a narrow  neutral  colourless  belt  forms  the  liimt> 
against  the  other  principal  colour,  blue,  which 
stretches  through  the  remaining  part  of  the  spec- 
trum, corresponding  with  our  cyan-blue,  indigo, 
and  violet.  At  this  end  there  is  no  shortening. 
The  red-blind  person’s  confusing  of  pigment 
colours,  green  and  yellow,  orange  and  red,  purple 
and  blue  and  violet,  red  and  blue-green  and  grey, 
is  equally  well  explained  by  this. 

All  this,  as  we  see,  writes  Professor  Holmgren, 
is  in  perfect  pjccordance,  objectively  taken,  with 
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the  Young-Helmholtz  theory.  Eegarded  from  a 
subjective  point  of  view,  we  should  perhaps  have 
expected  green  instead  of  yellow  as  one  of  the 
fundamental  colours.  But  that  yellow,  and  not 
green,  is  that  colour,  as  I have  already  for  some 
time  supposed,  does  not  shake  the  basis  of  that 
theory,  as  has  been  shown  by  Pick  and  by  myself. 
Besides,  the  tone  of  the  red-blind  person’s  first 
fundamental  colour  is  not  perfectly  golden  yellow, 
but  seems  for  the  normal  eye  to  have  a shade  of 
greenish-yellow,  perhaps  best  defined  as  citron- 
yellow  in  the  lighter,  and  as  olive-green  in  the 
darker  shades.  His  other  fundamental  colour  does 
not  seem  to  be  purely  cyan-blue  or  indigo,  but  it 
is  rather  a blue  with  a perceptible  shade  of  violet. 
It  might  be  called  indigo-violet.  Perfect  clearness 
in  the  theory  will  not  perhaps  be  gained  until  we 
have  had  opportunity  of  studying  more  cases  of 
different  kinds  and  degrees,  and  especially  a case  of 
typical  perfect  green-blindness.  Professor  Holm- 
gi*en  adds  that  he  is  preparing  a large  work  upon 
the  subject,  and  the  foregoing  observations  point 
to  the  possibility  that  our  present  conception  of 
red,  green,  and  violet  as  the  primaries  may  yet  be 
found  to  require  some  modification. 

If  we  turn  now  to  the  actual  mistakes  made  by 
the  colour-blind  in  daily  life,  as  consequences  of 
their  defect,  we  shall  find  these  to  be  less  numerous 
and  less  remarkable  than  might  have  been  sup- 
posed ; insomuch  that  nothing  has  come  as  a 
greater  surpiise  to  many  persons  than  the  recently 
acquired  knowledge  of  the  great  prevalence  of 
the  condition.  Dalton,  the  chemist,  was  totally 
red-blind ; and  when  we  hear  that  he  said  that 
the  bright  upper  side  of  a laurel  leaf  was  to  him 
a perfect  match  for  red  sealing-wax,  while  the 
back  of  the  leaf  was  an  equally  good  match  for 
the  darker  colour  of  a red  wafer,  we  are  at  first 
.sight  inclined  to  think  it  impossible  that  such  a 
state  could  escape  recognition,  even  for  a single 
'day.  He  compared  the  colour  of  a florid  co)u- 
plexion  to  a film  of  diluted  ink  spread  over  white 
paper  ; and  said  that  blood  was  not  unlike  the 
colour  which  he  heard  called  bottle-green. 
Although  a member  of  the  Society  of  Friends,  he 
wore  in  the  street,  with  perfect  complacency,  the 
bright  scarlet  gown  of  a Doctor  of  Civil  Laws  ; and 
said,  when  asked  by  Whewell  what  it  resembled, 
that  it  was  of  the  same  colour  as  the  leaves  of 
some  evergreens  outside  the  window,  and  that  the 
lining,  which  was  of  pink  silk,  was  undistinguish- 
able  from  sky-blue.  It  would  be  tedious  to  enume- 
rate errors  of  the  same  class  which  have  been 
recorded  of  different  colour-blind  persons  by 
various  observers,  and  which  depend,  usually 
spea^g,  upon  some  unexpected  test  being 
applied  to  them  in  an  unusual  manner,  I am 
acquainted  with  a family  in  which  the  father  sent 
■one  of  the  sons,  then  a boy  of  nine  or  ten  years  old, 
into  the  next  room  to  fetch  him  a book,  which  he 
described  as  of  a green  colour.  The  boy  brought 
back  a book  like  this  (a  red  one),  and  his  mistake 
led  to  an  investigation,  which  disclosed  that  he  and 
all  his  brothers  were  red-blind.  In  a general  way, 
hovrever,  the  colour-blind  manage  to  avoid 
mistakes,  because  they  soon  learn  to  supplement 
their  defective  sense  by  the  study  of  other  peculiari- 
ties of  objects.  Among  children  bred  in  the  country, 
the  first  thing  which  teaches  a colour-blind  to  feel 
or  suspect  a difference  between  himself  and  other 


people  is,  usually,  the  difficulty  which  he  experi- 
ences in  seeing  any  difference  between  ripe  fruit  or 
red  berries  and  the  leaves  which  surround  them. 
Even  here,  it  must  be  remembered,  he  sees  a differ- 
ence, although  not  the  difference ; because  the 
colour  to  which  he  is  blind  presents  to  him  a sur- 
face which  is  deficient  in  luminosity  when  compared 
with  others,  although  he  conceives  it  to  be  identical 
in  colour.  Thus,  to  quote  an  illustration  from 
Dr.  Joy  Jeffries,  a child  hears  people  speak  of  the 
flowers  or  buds  of  the  corn  poppy  as  red,  and  of 
the  leaves  and  stems  as  green.  He  does  not  per- 
ceive any  ground  for  this  broad  distinction ; but, 
seeing  that  it  is  made  by  those  around  him,  and 
that  he  is  laughed  at  if  he  is  mistaken  with  regard 
to  it,  he  sets  himself  to  work  to  study  carefully  the 
appearances  of  the  flowers  and  of  the  leaves  respec- 
tively, and  to  fix  in  his  memory  slight  differences, 
such  as  an  eye  capable  of  perceiving  the  great 
difference  might  easily  overlook,  and  which  will, 
nevertheless,  represent  to  him  the  former.  Thus, 
he  notices  slight  differences  in  apparent  luminosity 
of  surface,  and  interprets  these  as  being  the  same 
things  which  others  call  differences  of  colour.  Unless 
he  happens  to  be  accidentally  tested,  like  the  boy  of 
whom  I have  spoken,  with  nearly  pure  red  or  green, 
he  may  not  only  for  a long  time  escape  the  detec- 
tion of  other  people,  but  he  may  even  remain  un- 
conscious of  his  own  defect.  It  must  be  remem- 
bered that  he  sees  certain  things,  and  hears  them 
described  as  red ; and  that  the  appearance  which 
they  present  to  him  will  give  him  his  notion  of 
what  it  is  that  other  persons  mean  when  they  call 
things  red.  He  may  only  be  detected  when  some 
casual  event  serves  to  render  useless  all  the  fine 
distinctions  which  he  has  acquired ; as  when  the 
gentleman  who  was  travelling  wrote  a letter  to 
his  family,  commencing  and  completing  it  at 
different  halting-places,  half  of  it  in  red  ink  and 
half  in  black,  without  being  himself  conscious  of 
the  difference.  On  this  jjart  of  the  subject  some 
very  pertinent  remarks  have  been  made  by  Dr. 
W.  Pole,  F.E.S.,  who  is  himself  red-blind,  and 
also  by  Professor  Holmgren.  Mr.  Pole  says  : — 

“ The  colour-blind  must  be  very  liable  to  associate, 
almost  indissolubly,  the  true  normal  name  of  a colour 
with  the  sensation  it  conveys  to  their  minds,  whatever 
that  sensation  may  be  ; and  they  may,  therefore,  be 
easily  led  to  speak  of  that  colour  as  if  they  saw  it  like 
other  people,  although  the  sensation  they J^efer  to  may 
be  really  of  quite  a different  nature  to  that  which  the 
name  implies.  A colour-blind  person  will  be  especially 
loth  to  believe  that  certain  colours,  which  he  hears 
about  and  talks  about  every  hour  of  the  day,  can  be 
invisible  to  him.  Objects  of  these  hues  will  probably 
present  to  his  mind  some  ideas  of  colour,  though  not 
the  true  ones,  and  he  may  naturally  imagine,  therefore, 
that  he  does  see  them,  and  may  give  his  description 
accordingly.  And  this  sort  of  error  is  very  much 
enhanced  by  the  fact  that  it  is  not  an  easy  matter  ta 
refer  different  tones  of  any  one  colour  to  the  same 
colour  sensation ; so  that  a modification  of  tone,  if  con  -« 
siderable,  may  be  easily  supposed  to  be  a different  colour. 
I believe  this  difficulty  is  also  felt  by  the  normal- eyed ; and 
the  popular  nomenclature  of  coloms  furnishes  illustrations 
of  the  fact,  different  tones  of  the  same  colour  having  often 
different  names,  and  being  treated  as  separate  colours. 
Pink  and  crimson,  lilac  and  violet,  are  well  acknow- 
ledged examples  of  this  ; and  a dark  shade  of  orange  is 
called  brown,  wbioh  generally  passes  for  a separate 
colomr.  Hence  we  may  easily  see  what  a great  proba- 
bility there  is  that  the  colour-blind  may  acquire  thfe 
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habit  of  attaching  the  names  of  diflferent  colours  to 
what  are,  in  reality,  only  varieties  of  the  same  sensa- 
tion ; and  as  this  habit  dates  from  their  infancy,  and  is 
encouraged  by  their  every-day  communication  with 
the  world,  it  is  much  more  difficult  to  get  rid  of  ihan 
might  be  supposed.  The  sufferer  may  find  himself 
continually  blundering,  but  he  must  go  through  a very 
rigid  self-examination  before  he  can  trace  this  to  the 
fact  that  some  of  the  principal  ideas  he  has  all  his  life 
held  upon  colour  are  mere  delusions.  Taking  red  as  an 
example,  it  is  the  highest  degree  natural  that  persons 
who  are  continually  seeing  this  colour  under  the 
appearance  of  dark  yellow,  should  imagine  that  the 
latter  sensation,  which  is  certainly  very  distinct  from 
that  of  full  yellow,  is  what  corresponds  to  the  term  red ; 
and  the  notion  that  they  cannot  really  see  red  at  all,  is 
one  they  have  the  greatest  difficulty  in  comprehending. 
Hence  the  very  general  assertion  by  the  colour-blind 
that  they  do  see  red,  an  assertion  which  I think  has 
been  far  more  readily  accepted  than  it  ought  to  be. 
Red  is  a more  common  colour  than  dark  yellow,  and 
hence  the  preference,  by  the  colour-blind,  of  the 
former  name  for  the  common  sensation.  A great 
variety  of  bodies  are  known  to  be  red  by  habit  and 
association,  and  are  for  this  reason  often  named 
correctly.  My  own  experience  is  very  decided  on  this 
point.  It  is  only  after  long  and  careful  investigation 
I have  come  to  the  conclusion  that  my  sensations  of 
colour  are  limited  to  blue  and  yellow.  But,  before  I 
found  this  out,  that  is,  for  nearly  thirty  years  of  my 
life,  I firmly  believed  that  what  I now  know  to  be  only 
differences  in  tone  of  one  or  the  other  of  these  were 
different  colours ; and  hence  I was  in  the  habit  of 
talking  of  red,  crimson,  scarlet,  green,  brown,  purple, 
pink,  orange,  &c.,  not,  of  course,  with  the  confidence 
of  the  normal-eyed,  but  still  with  a full  belief  that  I 
saw  them.  If,  therefore,  at  that  time,  any  scientific 
man  had  examined  me,  I should  have  given  him  a 
description  of  my  case,  which  I now,  after  more  care- 
ful study,  know  would  have  been  utterly  wrong.  I 
should  have  told  him,  among  other  incorrect  state- 
ments, that  I saw  red  objects  of  a full  tone,  such  as 
vermilion,  soldier’s  coats,  &c.,  perfectly  well;  and  I 
could,  if  necessary,  have  supported  my  assertion  by 
naming  correctly  a great  variety  of  bodies  having  this 
colour,  which,  indeed,  I am  in  the  habit  of  doing  every 
day.  It  would  have  been  inferred,  with  great 
appearance  of  truth,  that  I was  really  impressable  with 
the  red  sensation  ; but  I now  see  what  an  erroneous 
inference  this  would  have  been.” 

Another  source  of  confusion  in  interpreting  the 
descriptions  of  the  colour-blind  is  the  want  of  due 
appreciation  of  the  different  sensations  that  may  be 
produced  on  their  minds  by  modified  hues  of  the 
same  general  colour.  The  normal- eyed  person 
considers  green,  for  example,  as  always  green, 
whether  it  be  yellow-green,  blue  green,  or  neutral 
green ; whatever  the  particular  “shade  of  green,”  as 
it  is  called,  it  still  has,  in  his  eye,  the  distinguishing 
character  of  greenness,  which  cannot  be  hidden  or 
disguised  by  any  predominance  of  blue  or  yellow 
which  it  may  contain.  But  with  the  colour-blind 
this  identifying  characteristic  of  greenness  is  want- 
ing; and  hence  several  persons  speaking  of  green 
may,  by  each  having  reference  in  his  own  mind  to 
some  particular  hue  of  the  colour,  describe  it  in  the 
most  contradictory  terms.  One  may  say,  with 
X)erfect  sincerity,  that  green  appears  to  him  like 
red  ; another,  that  it  looks  yellow ; a third,  blue  ; 
a fourth,  black ; a fifth,  orange ; a sixth,  violet  ; 
from  which  the  normal-eyed  examiner,  impressed 
with  the  unity  of  greenness,  may  naturally  infer 
that  each  person  is  suffering  under  a different 
species  of  the  disorder ; while,  by  proper  interpre- 


tations, these  anomalous  descriptions  would  only 
convey  the  expression  of  one  consistent  truth,  and 
one  perfectly  uniform  defect  of  vision. 

It  will,  I think,  help  us  to  understand  the  pecu- 
liarities of  vision  in  question,  if  we  endeavour  to 
free  our  minds  entirely  from  the  influence  of  the 
phrase  “ colour-blind,”  and  if  we  think  of  the  sub- 
jects of  the  defect  as  of  persons  who  are  not 
“colour-blind”  at  all,  but  who  are  red-blind, 
green-blind,  or  violet-blind.  The  only  really 
“ colour-blind”  people  are  those  who  are  blind  to 
all  colours,  while  they  still  see  light  and  shade  and 
form  ; and  of  these  a very  small  number  of  authen- 
tic instances  have  been  recorded.  The  others, 
those  who  are  red-blind,  or  green-blind,  or  violet- 
blind,  in  the  words  of  Holmgren,  perceive,  in  the 
main,  the  same  kind  of  light  as  the  normal 
observer,  but  they  perceive  part  of  it  in  another 
manner.  In  the  system  according  to  which  they 
arrange  their  colours,  they  have  fewer  kinds  than 
the  normal  observer;  and  this  is  why  they  are 
obliged  to  classify  under  the  same  denomination  a 
portion  of  the  colours  classed  by  the  normal 
observer  under  different  heads.  It  results  from 
this  that  they  find  resemblances  between  colours, 
or  confuse  others,  which  to  the  normal  observer 
are  quite  different;  for  instance,  red  and  green. 
These  confusions  naturally  surprise  and  amuse  the 
normal  observer,  who  readily  imagines  that  they 
arise  from  very  great  ignorance  of  colours,  or  from 
defective  training.  He  ordinarily  supposes  that 
there  is  no  limit  to  the  mistakes  the  colour-blind 
might  make  in  this  respect.  But  this  is  not  the 
case ; for  each  variety  of  colour-blindness  obeys 
laws  quite  as  exact  as  those  which  govern  the  im- 
pressions of  the  normal  observer.  A colour-blind 
person  can  no  more  accustom  himself  to  seeing 
colours  as  the  normal  observer  does,  than  the  red- 
blind  can  see  colours  in  the  same  way  that  the 
green-blind  does,  or  vice  versa. 

This  view  of  the  matter,  which  is  based  upon 
experience,  explains  to  us  how  the  colour-blind 
see  colours ; but,  if  we  only  rest  our  ideas  upon 
the  names  given  to  colours  by  the  colour-blind, 
we  can  be  easily  deceived.  To  judge  correctly  of 
colour-blindness,  and  of  the  various  practical 
questions  connected  with  it,  it  is  of  the  highest 
importance  distinctly  to  observe  the  difference 
between  the  manner  in  which  the  colour-blind 
person  sees  colours,  and  the  manner  in  which  he 
names  them.  The  sensation  is  based  upon  the 
nature  of  the  sense  of  colour  in  the  organisation 
of  the  optic  nerve  from  birth.  The  name,  on  the 
contrary,  is  learned.  It  is  conventional,  it  depends 
upon  exercise  and  habit.  The  names  of  colours 
are  naturally  the  expressions  of  sensations;  bu^, 
on  the  other  hand,  they  are  regulated  by  tho 
system  of  normal  sight,  and  cannot,  consequently, 
agiee  with  that  of  the  colour-blind.  They  can, 
nevertheless,  be  learned  by  the  latter,  and  even 
applied  correctly  in  many  cases.  It  is  the  want  of 
a clear  understanding  upon  this  point  which  has 
given  rise  to  the  most  serious  embarrassments  and 
errors.  The  normal  use  of  colour  names  has  been 
and  still  is  one  of  the  chief  causes  of  our  erroneous 
ideas  on  the  subject  of  colour-blindness  existing 
in  the  masses,  because  such  use  is  the  veil  under 
which  the  defect  usually  conceals  itself  from  our 
observation  in  every  day  life,  and  under  which, 
even  to  the  last  moment,  it  will  succeed  in  escaping 
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discovery  in  cases  where,  as  frequently  happens, 
the  methods  of  exploration  employed  are  indecisive, 
or  are  based  upon  erroneous  principles. 

When  we  first  think  of  the  condition  of  the 
colour-blind,  it  is  difficult  to  understand  how  they 
can  fail  to  be  immediately  detected  when  in  the 
company  of  men  endowed  with  normal  sight ; but 
daily  experience  shows  us  that  they  do  escape.  In 
testing  the  persons  employed  upon  a railway,  for 
example,  who  are  required  night  and  day  to  give 
attention  to  coloured  signals,  we  usually  find  that 
a number  of  colour-blind  are  discovered,  although 
their  defective  sense  had  not  previously  been 
suspected  either  by  themselves  or  others,  and  the 
majority  had  correctly  performed  their  duties. 
But,  as  I shall  hereafter  have  to  show,  the  fact  of 
having  avoided  mistakes  for  some  given  period 
does  not  afford  to  the  colour-blind  signalman  the 
slightest  security  for  the  future.  His  defect  will 
some  day  surely  find  him  out,  and  that  at  the  very 
time  when  he  is  least  suspicious  of  its  influence. 
As  a matter  of  fact,  it  is  found  that  the  number  of 
colour-blind  persons  employed  on  the  American 
rail  svays  has  been  diminished  by  the  occurrence  of 
mistakes  on  their  parts  which  have  been  attributed 
to  carelessness,  or  even  to  drunkenness,  and  which 
have  led  to  their  being  discharged,  not  as  colour- 
blind, but  as  bad  servants.  A recent  American 
writer  says  that  the  colour-blind  eliminate  them- 
selves from  railway  employment  in  this  way  in  the 
course  of  a few  years,  and  that  they  are  never  found 
among  the  old  servants  of  any  company.  Un- 
fortunately, in  the  process  of  eliminating  them- 
selves, they  have  often  eliminated  other  people 
also. 

The  methods  for  testing  for  colour-blindness 
must  be  adapted,  it  is  evident,  to  avoid  the  sources 
of  error  which  Messrs.  Pole  and  Holmgren  have 
pointed  out  as  likely  to  arise  from  nomenclature, 
to  avoid  those  also  which  might  arise  from  the 
different  luminosity  of  the  various  tests,  and  to  be 
rapidly  applicable  in  practice  to  large  numbers  of 
people.  All  these  conditions  are  fulfilled  by  Pro- 
fessor Holmgren’s  coloured  worsteds,  and  by  these 
only  ; althougli  there  are  many  other  methods  of 
examination  which  are  applicable  for  different  pur- 
poses, and  especially  for  analysing  the  precise 
nature  and  degree  of  colour-blindness  in  cases  in 
which  it  has  been  already  discovered  to  exist. 

The  worst  conceivable  test,  that  which  on  the 
one  hand  would  allow  a large  proportion  of  the 
colour-blind  to  escape  detection,  and  which,  on 
the  other,  would  cause  persons  to  be  set  down  as 
colour-blind  who  w’ere  not  so  in  reality,  is  one 
which  has  been  adopted,  in  pure  ignorance,  by 
certain  railway  companies,  who  profess  to  test  the 
colour-vision  of  those  seeking  employment  on 
their  lines.  This  test,  the  worst  feature  of  which 
is  perhaps  its  superficial  appearance  of  being  satis- 
factory and  complete,  consists  in  the  exhibition  of 
red  and  green  lights,  alternately  or  in  irregular 
succession,  while  the  candidate  is  called  upon  to 
name  them  as  they  appear.  In  order  to  estimate 
thisprocess  at  its  true  value,  it  must  be  remembered, 
that  a red  and  a green  light,  under  similar  con- 
ditions of  illumination,  would  not  look  alike  to  a 
colour-blind  observer,  who,  if  he  were  red-blind, 
would  see  the  green  light  as  the  more  luminous  of 
the  two ; and,  if  he  were  green-blind,  would  see 
the  red  light  as  the  more  luminous  of  the  two. 


Between  the  two  lights,  therefore,  there  would  in 
either  case  be  a distinctive  difference  of  their 
apparent  luminosity;  and  the  person  examined 
would  manifestly  have  more  than  an  even  chance 
of  being  right  in  his  guess  as  to  which  of  the  two 
was  red  and  which  was  green  ; and  would  be  able, 
if  he  were  right  the  first  time,  to  keep  right  all 
through  the  questioning  process.  An  examiner 
who  knew  or  suspected  that  the  candidate  was 
colour-blind,  might  be  able  to  lead  him  into  error 
if  he  had  command  of  a contrivance  by  means  of 
which  the  brightness  of  each  lamp  flame,  behind 
the  coloured  glass,  could  be  increased  or  diminished; 
but  nothing  of  this  kind  has  been  ordinarily  em- 
ployed for  the  purpose,  and  it  would  at  best  be  a 
troublesome  contrivance.  A man  who  was  not 
colour-blind  at  all,  but  only  dull,  or  careless,  or 
imperfectly  acquainted  with  the  names  of  colours, 
although  quite  able  to  distinguish  them,  might 
easily  call  red  green,  or  vice  versa  ; and  then 
the  question  would  arise  as  to  how  many 
mistakes  in  the  name  of  the  exposed  colour 
might  be  accepted  as  evidence  of  colour- 
blindness, or  how  many  correct  answers  as 
evidence  of  colour  vision.  When  thus  regarded, 
it  is  manifest  that  the  test  is  worthless  ; inasmuch 
as  no  colour-blind  person  would  be  likely  to  be 
wrong  every  time,  and  many  colour-seeing  people, 
of  the  class  from  which  railway  servants  are 
chiefly  taken,  would  be  very  likely  to  be  wrong 
occasionally.  Besides  these  objections,  there  is 
the  further  one  that  no  test  is  satisfactory  which 
rests  in  the  least  degree  upon  nomenclature.  The 
object  of  the  examination  is  to  discover  whether 
some  given  person  sees  colour  in  the  same  way  as 
the  majority  of  mankind,  or  in  the  same  way  as 
the  colour-blind  minority ; and  what  the  colours 
are  called,  either  by  the  majority  or  by  the 
minority,  has  nothing  whatever  to  do  with  the 
real  question  at  issue. 

Now  the  principle  of  Holmgren’s  method  of 
examination  is  to  compel  the  colour-blind  to 
reveal  themselves  by  their  acts,  altogether  with- 
out reference  to  their  language;  and  for  this 
purpose  they  are  not  asked  the  names  of  colours, 
but  are  directed,  from  among  a large  number  of 
coloured  objec;ts,  to  select  the  tints  which  match  or 
resemble  certain  selected  patterns  which  are  placed 
before  them.  If  the  persons  examined  are  colour- 
sighted,  they  will  select  only  the  correct  matches 
for  this  purpose,  while,  if  they  are  colour-blind, 
they  will  make  certain  definite  mistakes  which 
will  disclose  the  precise  nature  as  well  as  the 
existence  of  their  defect,  and  which  could  be 
predicted  by  any  who  were  previously  aware  of  it. 
A person  who  was  only  careless,  or  a person  who, 
if  such  a thing  could  be  conceived,  was  simulating 
colour-blindness  from  mischief  or  from  some  other 
motive,  but  without  adequate  knowledge,  would, 
so  to  speak,  make  the  wrong  mistakes,  and 
would  thus  betray  himself  at  once  to  a competent 
examiner. 

For  the  purposes  of  such  an  examination,  almost 
any  coloured  substances  might  be  employed ; but 
skeins  of  Berlin  wool  are  found  to  present  many 
practical  advantages.  They  are  cheap,  easily 
handled,  easily  obtainable  in  every  variety  of  tint, 
and  therefore  easily  replaced  when  soiled  or  injured. 
Holmgren’s  full  collection  consists  of  about  one 
hundred  and  fifty  skeins,  including  red,  orange. 
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yellow,  yellow  green,  pure  green,  blue  green,  blue, 
violet,  purple,  pink,  brown,  and  grey  ; several 
shades  of  each  colour,  and  at  least  five  gradations 
of  tint,  from  the  deepest  to  the  lightest.  Green 
and  grey,  several  kinds  each  of  pink,  blue,  and 
violet,  and  the  pale  grey  shades  of  brown,  yellow, 
red,  and  pink,  must  be  especially  well  represented. 
The  normal-eyed  readily  selects  the  right  ones 
from  the  mass ; whilst  the  colour-blind,  although 
the  right  ones  are  directly  before  him,  picks  out 
the  wrong  ones,  and  thereby  at  once  discloses  the 
character  of  his  defect. 

Arrangements  have  been  made,  by  some  ob- 
servers, for  presenting  colours  already  sorted  to 
the  persons  under  examination ; and  I have  here 
a piece  of  worsted  work,  arranged  by  Dr.  Dane,  in 
which,  on  some  of  the  lines,  the  colours  which  are 
liable  to  be  confounded  are  placed  in  juxta-posi- 
tion.  The  objection  to  all  schemes  of  this  kind  is 
that  the  colour-blind  have  to  bo  asked  questions 
about  a sorting  which  has  been  already  performed 
by  others ; while,  in  the  Holmgren  method,  they 
reveal  themselves  with  much  greater  rapidity  and 
certainty  when  engaged  in  accomplishing  the 
sorting  for  themselves. 

The  time  at  my  disposal  does  not  allow  me  to 
repeat  the  reasons,  partly  theoretical  and  partly 
derived  from  experience,  which  have  guided  Pro- 
fessor Holmgren  in  the  selection  of  his  sample 
colours ; and  it  is  sufficient  to  say  that  these  are 
light  green,  purple,  and  bright  red. 

In  conducting  the  examination,  the  worsteds  are 
placed  on  a large  table,  in  broad  daylight,  and  on 
a white  cloth.  A skein  of  the  test  colour  is  picked 
out  by  the  examiner,  and  is  laid  down  at  a short 
distance  from  the  pile.  The  person  examined  is 
then  directed  to  select  from  the  pile  the  other  skeins 
which  resemble  the  sample  in  colour,  and  to  place 
them  by  the  side  of  the  sample.  The  examiner 
should  first  do  this  himself,  and  then  mix  the 
skeins  again,  so  as  to  show  the  examined  exactly 
what  is  required  from  him;  and,  when  a large 
number  are  to  be  examined,  the  instruction  should 
be  communicated  to  all  at  once,  and  then  each 
should  step  forward  singly  and  in  turn  to  make 
his  or  her  selection.  In  this  way  about  a minute 
will  suffice  for  each  individual. 

The  colours  which  are  exhibited  on  the  screen 
before  you,  and  which  are  taken  from  Holmgren’s 
work,  are  intended  to  show  the  nature  of  the 
mistakes  which  exhibit  colour-blindness.  The 
plate  does  not  exhaust  these  mistakes,  and  shows 
only  those  which  are  most  characteristic.  The 
test  colours  are  arranged  horizontally ; while  the 
colours  of  confusion,  or  those  which  the  colour- 
blind are  liable  to  confound  with  the  former,  are 
arranged  vertically  beneath  them. 

In  the  first  place,  the  green  sample  is  presented 
to  the  examined ; and  the  examination  must  con- 
tinue until  he  has  placed  near  to  it  all  the  other 
skeins  of  the  same  shade,  or  else,  with  these  or 
separately,  one  or  several  skeins  of  the  class  cor- 
responding to  the  colours  of  confusion,  the  drabs, 
fawn  colours,  or  light  yellowish  browns ; until  he 
has  sufficiently  proved  by  his  manner  of  selection 
that  he  can  easily  and  unerringly  distinguish  be- 
tween the  mixed-up  colours,  or  until  he  has  given 
proof  of  unmistakable  difficulty  in  accomplish- 
ing the  task.  He  who  places  beside  the  sample  one 
of  the  colours  of  confusion,  who  finds,  that  is. 


that  one  of  them  resembles  the  sample  in  colour, 
is  colour-blind.  He  who,  without  being  quite 
guilty  of  this  confusion,  yet  evinces  a manifest 
tendency  towards  it,  has  a feeble  chromatic  sense. 
If  all  we  need  is  to  determine  whether  a person  is 
colour-blind  or  not,  no  further  test  will  be 
necessary.  If  we  want  to  know  the  kind  and 
degree  of  colour-blindness,  then  we  must  go  on  to 
another  test. 

For  this  purpose,  the  second  or  purple  sample  is 
set  aside  from  the  pile.  Its  colour  should  be  in- 
termediate between  the  lightest  and  the  darkest 
specimens  of  its  class  ; and  it  must  be  remembered 
that  purple  consists  of  two  colours,  red  or  orange, 
or  violet  or  blue,  which  are  never  confounded 
together.  The  examination  must  be  continued 
with  this  second  sample  until  the  person  examined 
has  placed  near  to  it  all  or  the  greater  part  of  the 
skeins  of  the  same  shade,  or  else,  simultaneously 
or  separately,  one  or  several  skeins  of  confusion. 
He  who  confuses  the  colours  will  select  either  the 
light  or  deep  shades  of  blue  and  violet,  especially 
the  deep  ; or  the  light  or  deep  shades  of  one  kind 
of  green  or  grey  inclining  to  blue : or  shades  of 
purple,  red,  and  orange,  indiscriminately. 

He  who  is  colour-blind  by  thefirst  test,  and  who, 
in  the  second,  selects  only  purple  skeins,  is  incom- 
pletely colour-blind. 

He  who,  in  the  second  test,  selects  with  purple 
only  blue  and  violet,  or  one  of  them,  is  completely 
red-blind. 

He  who,  in  the  second  test,  selects  with  purple 
only  green  and  grey,  or  one  of  them,  is  completely 
green-blind. 

He  who,  in  the  second  test,  mingles  red  or  orange 
with  the  purple,  is  completely  violet-blind. 

The  red-blind  never  select  the  colours  taken  by 
the  green-blind,  ovvice  versa  ; and  thus  we  obtain, 
in  a simple  manner,  evidence  of  the  distinctness 
of  the  two  defects. 

With  this  second  test,  the  examination  may  be 
concluded  ; and  it  is  not  even  necessary,  practically, 
to  decide  whether  the  blindness  is  to  red  or  to 
green.  But  to  be  more  completely  convinced  of 
the  relation  of  colour-blindness  to  the  signal 
colours,  and  especially  in  order  to  convince,  if 
necessary,  railway  authorities  and  others  who  are 
not  experts,  the  examination  may  be  completed  by 
one  more  trial,  which  should  be  used  only  with  the 
completely  colour-blind,  and  which  is  not  neces- 
sary to  the  diagnosis,  but  which  still  serves  to  cor- 
roborate the  results  of  the  preceding  investigation. 
For  this  purpose,  a vivid  red  skein  is  set  aside,  one 
of  a red  rather  inclining  towards  yellowish,  and 
resembling  the  red  used  for  signals.  The  examina- 
tion should  then  be  continued  until  the  subject  has 
selected  all  the  skeins  belonging  to  this  shade  or 
the  greater  part  of  them,  or  else  separately,  one  or 
more  of  the  colours  of  confusion.  The  red-blind 
will  choose,  besides  the  red,  green  and  brown 
shades  which,  to  the  normal  sense,  seem  darker 
than  red.  The  green-blind  will  choose  opposite 
shades,  which  to  the  normal- eyed  appear  lighter 
than  red. 

As  far  as  regards  railway  and  marine  signalling, 
the  state  of  complete  red-blindness  or  of  complete 
green-blindness  should  be  regarded  as  an  absolute 
disqualification ; while  the  existence  of  complete 
violet-blindness,  which  involves  no  liability  to  con- 
fusion between  red  and  green,  may  be  entirely  dis- 
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regarded.  A practical  difficulty  will  sometimes 
arise  in  the  case  of  incomplete  red  or  green-blind- 
ness ; and  the  examiner  may  be  asked  whether  a 
given  person  is  red-blind  or  green-blind  enough 
to  be  a source  of  danger  to  himself  or  others.  We 
have  here  to  deal  with  a question  of  degree  only ; 
and  all  which  the  expert  can  do  is  to  reduce  the 
degrees  of  incomplete  colour-blindness  to  numerical 
standards.  When  this  has  been  done,  it  will  be 
for  the  authorities  to  draw  the  line  of  safety. 

For  this  purpose,  it  must  be  assumed  that  a 
normal-eyed  person  will  distinguish  the  colour  of 
a given  object  at  some  stated  distance ; and  it  fol- 
lows that  the  incompletely  colour-blind,  who  can 
only  arrive  at  the  same  distinction  by  means  of  a 
stronger  impression  upon  their  nerves  of  sight, 
must  approach  nearer  before  they  can  speak  with 
the  same  certainty.  Hence,  the  distance  of  colour 
vision  in  the  normal-eyed  being  taken  as  a standard, 
the  smaller  distance  of  colour  vision  in  the  incom- 
pletely colour-blind  affords  at  once  a numerical 
measure  of  their  defect.  If  the  normal-eyed  can 
distinguish  between  red  and  green  at  ten  feet,  and 
the  incompletely  red-blind  only  at  five  feet,  with 
test  objects  of  the  same  magnitude,  and  with  light 
of  the  same  intensity,  the  latter  may  be  said  to 
possess  one-half  of  the  normal  acuteness  of  colour 
vision.  In  order  to  determine  the  point,  Holmgren 
employs  an  apparatus  so  contrived  as  to  cast 
coloured  shadows,  the  intensity  of  which  can  be 
regulated  at  will ; but  perhaps  the  best  contrivance 
for  the  purpose  is  that  of  Professor  Bonders,  or  an 
ingenious  modification  of  it  by  Mr.  Nettleship.  I 
have  here  D on ders’s  lantern,  which  carries  a pair  of 
revolving  discs,  so  arranged  as  to  display,  to  a 
person  mider  examination,  a circle  of  either  red, 
white,  or  green  light  of  larger  or  smaller  sizes ; 
and  it  is  found  in  practice  that,  where<is  the  nor- 
mal-eyed distinguish  colour  as  soon,  or  nearly  as 
soon  as  they  can  distinguish  the  light,  the  incom- 
pletely colour-blind  have  to  approach  much  nearer, 
or  to  be  shown  a much  larger  circle,  before  they 
can  arrive  at  the  same  decision  with  any  certainty. 
In  Mr.  Nettleship’s  lantern,  two  circles  of  different 
colours  can  be  shown  simultaneously  and  side  by 
side,  and  with  both  of  these  contrivances  a number 
of  interesting  trials  may  be  made. 

I have  still  to  speak  of  the  relative  frequency  of 
colour-blindness  in  this  and  other  countries,  and 
among  different  classes  of  the  population;  and  on 
this  point  it  is  only  quite  lately,  since  Holmgren’s 
method  of  examination  has  been  understood  and 
adopted,  that  any  trustworthy  statistics  have  been 
procurable. 

The  examinations  of  earlier  times,  under  which 
various  colours  were  held  up,  and  the  persons  ex- 
amined were  desired  to  name  them,  must  be  dis- 
missed as  untrustworthy ; and,  of  all  those  made 
in  recent  times,  I should  place  most  reliance  upon 
the  work  of  Professor  Holmgren  himself,  and 
upon  that  of  Dr.  Joy  Jeffries,  in  America.  It 
must  be  remembered,  that  all  examinations  of 
small  numbers  are  apt  to  be  misleading  as  guides 
to  statistics,  because  colour-blindness  has  a marked 
hereditary  tendency,  so  that  it  constantly  affects 
several  members  of  the  same  family,  who,  if  they 
should  be  collected  in  the  same  school,  or  within 
the  same  locality,  may  easily  fall  into  the  hands 
of  a single  examiner,  and  so  vitiate  the  numerical 
value  of  his  results  when  these  are  taken  as  tests 


of  the  amount  of  colour-blindness  in  the  total 
population.  Professor  Holmgren  examined  32,155 
male  persons,  described  as  scholars  and  children 
of  different  ages,  young  people,  railroad  emplotjes^ 
sailors,  soldiers,  mill  hands,  prisoners,  and  guards, 
and  among  these  he  found  1,037  colour-blind,  or 
a fraction  more  than  3*25  per  cent.  Dr.  Jeffries 
examined  in  New  England  10,387  teachers  and 
scholars,  and  found  431  colour-blind,  or  4,149  per 
cent.  In  other  countries,  excepting  for  occasional 
results,  showing  much  greater  numbers,  and  where 
some  error  has  probably  crept  in,  the  results  are 
practically  much  the  same,  and  in  all  countries 
the  per-centage  of  colour-blindness  is  very  much 
smaller  among  females  than  among  males.  Thus, 
among  7,119  females  of  all  ages,  Holmgren  found 
19  colour-blind,  or  0’26  per  cent.,  and  Jeffries, 
among  7,942  female  teachers  and  scholars,  found 
only  4 colour-blind,  or  0'52  per  cent. 

Until  the  present  year,  nothing  has  been  known 
of  the  actual  prevalence  of  colour-blindness  in 
England,  although  Wilson,  who  wrote  in  1854, 
pointed  out  its  frequency,  and  asserted  that  it  was 
more  frequent  among  the  Society  of  Friends,  and 
also  among  the  Jewish  community  than  in  the 
general  population  of  the  country.  In  the  course 
of  last  winter,  the  Ophthalmological  Society  of 
London  appointed  a committee  to  inquire  into  the 
prevalence  of  various  defects  of  vision,  among 
which  colour-blindness  occupied  a prominent  place ; 
and  that  committee,  of  which  I have  the  honour 
to  be  a member,  made  arrangements  for  testing 
the  colour-vision  of  the  Metropolitan  Police,  of 
some  of  the  household  troops,  and  of  pupils  at 
various  schools.  By  the  indefatigable  industry  of 
our  honorary  secretary.  Dr.  Brailey,  seconded  by  a 
large  number  of  gentlemen  who  gave  up  the  re- 
quisite time  to  the  work,  no  less  than  18,088 
persons  were  examined  by  Holmgren’s  method  in 
the  course  of  five  months.  Of  these,  16,431  were 
males,  and  1,657  were  females.  Certain  classes  of 
people  were  especially  examined,  in  the  expecta- 
tion that  they  would  furnish  a larger  proportion 
of  colour -blinds  than  the  general  population. 
Omitting  these  classes,  we  have  14,846  males,  with 
4-76  per  cent,  of  persons  with  colour  defect,  and 
489  females,  with  0’4  per  cent.,  so  that  in  this 
country  the  colour-blind  females  are  only  one- 
tenth  the  number  of  the  colour-blind  males.  In 
fact,  the  rarity  of  colour-blindness  among  women 
renders  them  less  indulgent  towards  it  than  they 
are  towards  any  other  distinctive  male  weakness ; 
and  one  of  the  examiners  told  me  that,  in  his  ex- 
perience, the  first  impulse  of  a mother,  when  she 
saw  her  son  picking  up  a drab  to  go  with  a green, 
or  a chocolate  with  a purple,  was  to  box  his  ears. 
I have  myself  found  the  impossibility  of  keeping  a 
mother  quiet  in  such  circumstances,  and  have  been 
compelled  to  ask  her  to  withdraw  into  another 
room  until  I had  satisfied  myself  upon  the  point 
at  issue. 

The  above-stated  per  centage  of  4*67  includes  the 
incompletely  colour-blind  as  well  as  the  complete 
cases,  and  the  former  alone  would  amount  to  some- 
thing like  3*5  per  cent.  If  we  confine  ourselves  to 
these,  and  compare  the  results  with  those  afforded 
by  the  selected  classes,  namely,  the  members  of  the 
Society  of  Friends,  the  Jewish  community,  and  the 
inmates  of  deaf  and  dumb  asylums,  we  find 
that  complete  colour  blindness  among  the  Friends 
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amounts  to  4’9  per  cent.,  among  the  Jews  to  5*9 
per  cent.,  and  among  the  deaf  mutes  to  13 ’7  per 
cent.  In  these  selected  classes,  the  subjects  were 
all  school  children,  and  the  Jewish  children  were 
drawn  from  a poorer  class  than  the  rest,  a fact 
which  may  to  some  extent  account  for  the  larger 
numbers  which  they  yielded.  For  while,  in 
England,  an  examination  of  4,932  men  of  the 
Metropolitan  Police,  and  of  1,729  children  of  the 
same  class,  gave  3‘7  per  cent,  of  complete  defect, 
2,671  children  in  middle-class  schools  afforded  only 
3'5  per  cent. ; 435  medical  students  and  sons  of 
doctors  afforded  only  2*5  per  cent.,  and  769  Eton 
boys  afforded  only  2'46  per  cent.  The  examina- 
tions show  clearly  that  the  defect  has  no  tendency 
to  cure  itself,  or  to  be  removed  in  the  course  of 
growth ; for,  among  people  of  the  same  class,  the  per- 
centage was  the  same  in  adults  as  in  children.  In 
the  same  way,  among  the  classes  which  presented 
high  per-centages,  there  were  more  female  colour- 
blinds  than  among  the  general  population,  but 
the  relative  proportion  of  females  to  males  under- 
went no  increase,  and  the  female  cases  were  nearly 
all  slight  or  incomplete.  Among  the  whole  num- 
ber examined,  three  of  total  colour-blindness 
are  said  to  have  been  discovered,  and  a few  of 
violet  blindness ; but  the  latter  were  included 
among  the  partial  cases  and  were  not  made  the 
subjects  of  any  special  experiments.  Upon  the 
whole,  therefore,  it  may  be  assumed  that,  among 
the  classes  from  which  railway  drivers  and  naval 
look-out  men  are  chiefly  derived,  a per-oentage  of 
more  than  four  and  and  a half  may  be  regarded 
as  the  normal  proportion  of  the  completely  or  in- 
completely colour-blind ; and  it  will  be  my 
endeavour,  in  the  next  or  concluding  lecture  of  the 
course,  to  point  out  what  this  means  in  the  way  of 
preventible  risk  for  travellers  both  by  land  and  sea. 
There  is  only  too  much  reason  to  believe  that  some 
of  the  worst  traffic  accidents  which  have  happened, 
both  on  land  and  water,  including  among  others 
the  loss  of  the  Ville  de  Havre  passenger  steamer, 
were  directly  due  to  the  want  of  colour  perception 
in  those  by  whom  the  courses  of  one  or  both  of 
the  vessels  which  came  into  collision  were  con- 
trolled. On  this  point,  however,  I am  somewhat 
anticipating  what  I shall  have  to  say  on  the  next 
occasion  of  my  addressing  you. 


MISCELLANEOUS. 


ELECTRIC  LIGHTING  FOR  COAL  MINES.^ 

By  Andrew  Jamieson. 

In  the  discussion  which  followed  the  exhibition  of 
Swan’s  lamp  at  the  Society  of  Telegraph  Engineers  in 
October  last,  Professor  Tyndall  remarked  that  probably 
this  form  of  incandescent  lamp  could  be  adapted  for  use 
in  coal  mines  as  a safety  lamp.  Since  then,  two  practical 
trials  have  been  made  with  this  object  in  view — the  one 
at  rieasley  Colliery  near  Nottingham  (June  15  and  18), 
the  other  at  Earnock  Colliery  on  August  9th  and  11th. 
These  instalments  have  created  not  only  a scientific  but 
also  a commercial  as  well  as  a general  and  public 
interest. 


• The  substance  of  a paper  read  before  Section  G of  the  British 
Association,  York  Meeting,  September,  1881. 


The  circumstances  under  which  the  lighting  has  to 
be  produced  and  maintained  are  new,  and  different  in 
many  respects  from  that  now  being  carried  out  above 
ground  in  our  halls  and  open  spaces.  Dangers  and 
difficulties  peculiar  to  the  situation  have  to  be  guarded 
against  or  overcome,  such  as  explosive  gases,  subsiding 
of  walls  or  seams,  continuous  darkness,  &c.  Long 
lengths  of  leading  wire  have  to  be  dealt  with,  involving 
single  or  double  offshoots  here  and  there,  requiring  con - 
siderable  mechanical  skill  and  still  more  electrical 
knowledge  before  a suitable  distribution  of  the  electric 
current  is  effected,  and  the  desired  uniformity  and 
intensity  of  light  obtained. 

Particular  interest  is  at  present  being  manifested  by 
mine  owners,  managers,  and  engineers,  to  know  the 
commercial  value  of  the  light,  or  in  other  words,  whether 
the  possible  increased  light  and  safety  of  Swan’s  lamps 
over  the  methods  hitherto  adopted  will  result  in  an 
economy  and  an  increased  output  of  coal  for  the  same 
expense  on  labour. 

Again,  a general  and  public  interest  is  always 
awakened  in  this  country  when  anything  is  done,  or 
even  attempted  to  be  done,  for  the  benefit  of  our  fellow 
creatures,  and  more  especially  when  this  attempt  is 
directed  in  aid  of  our  helpless  brothers  who  toil  from 
morning  to  night,  and  night  to  morning,  in  the  ever 
dark  and  dismal  bowels  of  the  earth,  in  order  to  furnish 
us  more  fortunate  beings  with  the  means  of  supplying 
ourselves  with  coal  for  our  comfort,  power,  and  luxury. 

In  attempting,  therefore,  to  place  before  you  a few 
of  the  leading  mechanical  and  electrical  features  of  the 
case,  I hope  to  be  able  to  interest  you  for  a few  minutes, 
and  to  express  a desire  that  the  remarks  elicited  by  the 
discussion  may  assist  materially  in  promoting  and  per- 
fecting electric  lighting  for  coal  mines. 

In  the  first  place,  I shall  review  shortly  what  has  been 
already  done  at  the  Pleasley  and  Earnock  Collieries, 
with  an  account  of  the  apparatus  used,  a few  of  the  ex- 
periments carried  out,  and,  finally,  close  my  remarks 
with  what  appears  to  me  the  simplest,  most  economical, 
and  best  means  for  fitting  up  a colliery  with  Swan  lamps. 

Flcasley  Colliery. — In  Jime  last,  Messrs.  R.  E.  Crom- 
ton  and  Co.,  in  conjunction  with  Swan’s  Electric  Light 
Company,  laid  down  at  Pleasley  Colliery*  a temporary 
arrangement  of  engine,  boiler,  dynamo  machines, 
leads,  lamps,  &c.,  which  they  placed  at  the  disposal  of 
the  Royal  Commissioners  for  Mines  in  order  to  test  the 
suitability  of  the  Swan  lamp,  as  a means  for  lighting 
up  the  shaft  bottom,  roadways,  and  working  faces  in 
coal  mines. 

The  large  drawing  on  the  wall  gives  a general  view 
of  the  complete  system  as  carried  out  at  Earnock 
Colliery,  near  Glasgow,  by  Messrs.  D.  and  G.  Graham, 
for  Mr"  Watson,  the  proprietor.  The  enlarged  plan  is 
from  a scale  drawing,  kindly  furnished  to  the  author  by 
Mr.  Gilchrist,  manager  of  the  mine. 

Earnock  Colliery.  — The  engine  and  generator  are 
placed  about  260  yards  from  the  pit-head.  The 
engine  is  12  N.  horse-power,  constructed  by  Messrs. 
Shanks,  of  Arbroath,  having  their  sensitive  governor 
(about  one-third  of  this  power  being  only  required  for 
the  present  installation).  A counter  shaft,  driven 
directly  by  a leather  belt  from  the  fly-wheel  of  the 
engine,  constitutes  the  intermediate  means  by  which 
the  speed  is  increased  for  driving  an  “A”  Gramme 
dynamo  generator.  The  two  main  leading  wires  from 
the  dynamo  machine,  are  led  up  through  the  roof,  and 
fixed  on  two  bare  copper  ropes  respectively  | of 
an  inch  in  diameter.  These  copper  conductors  are 
carried  on  poles  to  the  pit  head,  and  insulated  at  the 
supports  by  means  of  ordinary  porcelain  insulators 
and  vulcanised  india-rubber,  and  thereafter  continued 
down  the  shaft  to  the  pit-bottom,  a further  distance  of 
354  yards,  by  two  leading  wires,  consisting  of  a copper 


* gee  Electrician,  vol.  vii.,  No.  6,  pp.  84  and  88 
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strand  insulated  with  gutta-percha,  taped  and  tarred, 
the  whole  being  enclosed  in  a galvanised  iron  tube. 
The  same  description  and  size  of  main  leading  wire  is 
used  along  the  whole  distance  of  the  seam  to  two 
working  faces,  a complete  distance  of  750  yards  from 
the  pit-bottom,  making  the  entire  distance  from  the 
generator  to  the  extreme  lamp  1,564  yards,  or  say  3,128 
yards  of  main  leading  wire.  At  each  of  the  twenty - 
two  positions  shown  in  the  figure  is  joined  up  by  branch 
leads  a Swan  lamp,  encased  in  a suitable  lantern,  sixteen 
of  these  being  fixed  lamps,  and  six  portable.  The 
lanterns  containing  Swan’s  lamps  were  described,  they 
were  made  from  the  design  of  Messrs.  D.  and  Gr. 
Graham.  Each  of  the  twenty-two  lamps  was  provided 
with  an  air-tight  gravity  mercurial  contact  for  the  pur- 
pose of  switching  on  and  off  the  current.  They  were 
peculiar  in  this  respect,  that  upon  cutting  a lamp  out  of 
circuit  they  bring  into  circuit  a wire  resistance  equiva- 
lent to  that  of  the  lamp.  The  primary  object  of  these 
air-tight  makers  or  switches  is  to  prevent  the  spark 
which  is  inevitably  generated  when  opening  an  electric 
circuit  from  communicating  with  and  exploding  the  gas 
in  a fiery  mine.  Several  forms  of  such  air-tight  makers 
have  been  designed  by  the  author  in  order  to  prevent 
making  a spark  when  joining  up  a lamp  or  lead. 

The  principle  upon  which  the  lamps  were  arranged 
was  that  of  “ parallel  circuit.”  This  system  of  joining 
up  the  lamps  is  neither  the  best  nor  the  most  econo- 
mical that  can  be  arranged.  It  necessitates  their  being 
of  nearly  uniform  resistance,  or  of  sHghtly  decreasing 
resistance  in  proportion  to  their  distance  along  the  main 
leads,  in  order  that  the  current  may  be  uniformily  dis- 
tributed among  the  lamps,  and  thus  give  to  each  lamp 
the  same  illuminating  power. 

It  may  not  be  out  of  place  here  to  mention  that  a 
good  Swan  lamp  has  a resistance  when  incandescent 
(at  20-candle  power),  of  30  ohms,  with  an  E.M.F.  or  a 
difference  of  potential  on  its  terminals  of  45  volts,  and, 
therefore,  a current  of  1’5  weber  passing  through  it. 
This  is  slightly  over  220  candles  per  h.p.  absorbed  by 
the  lamp.  The  author  has  ascertained  by  actual  tests 
carried  out  by  himself  in  Glasgow,  from  a mean  of 
several  lamps  tested,  that : — 


Res.  in 
ohms 
(hot) 
25 

E.  M.  F. 

Current 

Candle 

Candles 

H.-P. 

( volts) 
43 

(webers) 

1-7 

power 

18 

per  h.-p. 
175 

per  lamp 

•1 

Of  course  it  must  be  clearly  borne  in  mind  that  the 
higher  the  candle-power  at  which  the  lamps  are  worked 
the  greater  the  (horse-power)  economy.  If  a Swan 
lamp  were  raised  to  a temperature  sufficient  to  give  600 
cundle.s,  then  we  should  have  about  1,200  candles  per 
horse-power.  On  an  average  we  may  consider  it  a safe 
statement  that  ten  Swan  lamps  absorb  one-horse  power. 
This  does  not  take  into  consideration  the  fact  that  a 
certain  amount  of  power  is  absorbed  in  the  engine, 
generator,  leads,  6cc.,  and  in  making  an  installation  of 
say  fifty  Swan  lamps  we  may  reckon  30  per  cent,  at 
least  of  the  power  as  lost  in  the  manner  indicated, 
which  leaves  seven  lamps  per  indicated  horse- power,  or 
it  will  require  seven  indicated  horse-power  for  fifty 
lamps,  giving  eighteen-candle  power  each. 

It  is  important  to  note  that  the  system  adopted  at 
Eamock  Colliery  is  far  from  being  the  best  for  Swan’s 
lamps,  in  as  far  as  the  self -exciting  Gramme  machine 
does  not  readdy  admit  of  any  automatic  current  regula- 
tion. For  example,  if  under  ordinary  circumstances  we 
have  twenty-two  lamps  in  action,  end  it  be  desired 
suddenly  to  cut  out  any  number  of  these,  say  ten  or 
twelve,  the  immediate  effect  will  be  that  of  overstrain- 
ing the  remaining  lamps  by  excessive  currents.  At 
Eamock  Colliery,  however,  an  attempt  has  been  made 
to  avoid  this  danger  by  causing  any  switch  to  introduce 
a resistance  equivalent  to  that  of  the  lamp  which  it  cuts 


out.  It  will  at  once  be  seen  that  this  is  an  uneconomi- 
cal expedient,  because  the  resistance  thus  introduced 
absorbs  power  equal  to  that  previously  absorbed  by  the 
lamp  now  cut  out.  If  a Siemens’s  alternate  current 
machine  (with  separate  exciter  for  magnets)  be  used, 
then  the  E.M.F.  remains  practically  constant  whatever 
change  is  made  in  the  number  of  lamps  in  circuit,  and 
thus  without  any  direct  current  regulator  the  lamps  are 
never  endangered. 

This  is  a very  great  improvement  upon  the  self- 
exciting  Gramme  or  Siemens  machine,  and  entirely  does 
away  with  the  necessity  for  a specially  constructed 
system  of  automatic  current  regulator.  It,  therefore, 
simplifies  the  mechanical  arrangements,  and  does  away 
with  the  danger  and  inconveniences  arising  from  turn- 
ing off  or  putting  on  a number  of  lamps  (within  the 
limits  of  the  machine) . 

These  alternate  current  machines  of  Siemens  also 
admit  of  burning  an  arc  light  in  conjunction  with  and 
fed  from  the  same  machine  as  the  Swan  incandescent 
lamps  ; this  is  advantageous  for  surface  lighting. 

I cannot  do  better  than  indicate  how  I would  propose 
to  carry  out  a system  of  electric  lighting  for  colliery 
purposes  than  by  reviewing  what  I have  purposed,  with 
Mr.  Swan’s  concurrence  and  approval,  for  Eppleton  and 
Houghton  pits,  near  Hetton,  Durham. 

1.  The  motive  power  to  be  Marshall  and  Sons  best 
made  horizontal  engines,  with  their  specially  con- 
structed automatic  governor. 

2.  Siemens’s  exciter  and  alternate  current  machines. 

3.  Leading  wire  by  Silver  town  India  - rubber  and 
Gutta-percha  Company,  No.  1,092,  having  resistance  of 
less  than  J ohm  per  1,000  yards. 

4.  Swan’s  lamps  encased  in  specially- designed  strong 
lanterns.  Those  that  are  fixed  to  have  hemispherical 
glass  globes  and  copper- silvered  reflectors,  suited  for 
projecting  the  lights  downwards  or  along  the  gaUery  or 
seam  as  desired ; and  those  that  are  movable  to  be 
placed  in  lanterns  like  one  or  other  of  those  before  you, 
only  lighter  or  more  handy,  specially  strong  100-candle 
power  Swan  lamps  being  provided  for  the  screens  and 
other  places  where  a strong  light  is  desired. 

5.  For  the  open  space  surface  works,  and  where  the 
railway  and  surface  haulage  takes  place,  Siemens’s 
(alternate  current)  arc  lights  are  proposed,  suitably 
placed  to  admit  of  working  at  night  with  a readiness 
and  celerity  almost  equal  to  that  in  the  day  time. 

6.  Ayrton  and  Perry’s  electro  dynamometers  for 
measuring  the  strength  of  the  electric  current. 

7.  Velocimeter,  switches,  &c.,  as  per  specification. 

The  complete  specification  and  estimate  is  drawn  up 

with  a view  of  entirely  superseding  gas  and  oil  on  the 
sm-face  works,  the  three  coal  seams,  and  for  stables  and 
haulage  near  shaft,  but  not  to  be  continued  to  the  front 
at  present,  the  distance  being  very  great  (two  to  three 
miles) . 

[At  the  same  meeting  Mr.  Swan  showed  a miner’s 
lamp,  in  which  one  of  his  incandescent  lamps  was  com- 
bined with  a small  Faure  accumulator,  so  that  it  could 
be  charged,  say,  at  the  pit’s  mouth,  and  then  entirely 
disconnected.  By  this  means  the  lamp  was  rendered 
portable.  Mr.  Swan  stated  that  this  arrangement  gave 
light  for  about  six  hours.] 


NEW  TOWN  AT  WAYNE,  UNITED  STATES. 

The  following  account  of  a new  town,  for  3,000  in- 
habitants, to  be  bunt  by  Messrs.  George  W.  Childs,  of 
the  Fublic  Ledger^  and  A.  J.  Drexel,  banker,  is  taken 
from  an  American  paper : — 

“Within  a period  of  three  years,  the  real  estate 
along  the  line  of  the  Pennsylvania  Railroad  has  appre- 
ciated in  value  to  the  extent  of  18,000,000  dollars.  The 
first  step  in  this  extraordinary  development  was  made 
ten  years  ago,  when  the  Pennsylvania  Railroad  Company 
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bought  600  acres  of  land  near  "White  Hall,  changed  the 
line,  named  the  new  station  Bryn  Mawr,  divided  it  into 
building  lots,  and  sold  it  under  such  restrictions  as  to 
attract  the  wealthiest  classes  of  the  community  to  that 
section.  It  was  about  a year  ago  that  Messrs.  Childs 
and  Drexel  bought  600  acres  of  land,  at  Wayne  Station, 
for  240,000  dollars,  the  tract  having  a frontage  of  a mile 
and  a-half  on  Lancaster  avenue,  and  on  the  railroad. 
It  is  the  purpose  of  these  gentlemen  to  divide  the  land 
into  building  lots  of  about  an  acre  each,  to  erect  artistic 
cottages,  ranging  in  price  from  2,000  dollars  to  8,000 
doUars,  and  to  dispose  of  the  houses  and  lots  upon  pay- 
ment of  about  one-third  the  cost,  Messrs.  Childs  and 
Drexel  advancing  two-thirds,  thus  affording  to  folks 
in  moderate  circumstances  an  opportunity  of  secur- 
ing suburban  residences  upon  reasonable  terms. 
Within  two  minutes’  walk  of  the  new  station,  Mr.  Childs 
has  bunt  the  Bellevue  Hotel,  an  ornate  drab  structure, 
in  Queen  Anne  style,  with  porches  on  every  side,  which 
rise  in  tiers  to  the  fourth  floor.  At  the  lower  end  of  the 
tract  another  hotel,  to  be  called  the  “Audubon,”  and 
capable  of  accommodating  150  guests,  will  be  erected. 
Surroimding  these  properties  and  on  Lancaster  avenue 
will  be  five  hundred  residences,  laid  out  on  avenues 
having  a uniform  width  of  60  feet,  and  footways  from 
12  to  15  feet  wide.  The  houses  recede  40  feet  from  the 
line  of  the  avenue.  Ornamental  trees  will  be  planted 
on  either  side.  The  roadway  will  be  macadamized,  and, 
with  the  forty-foot  lawn  between  the  house  line  and 
the  footway,  there  will  be  a width  of  170  feet  between 
buildings  on  opposite  sides  of  the  avenue.  To  improve 
the  landscape,  Mr.  Charles  Miller,  the  chief  of  the 
Horticultural  Department  at  the  Centennial  Exhibition, 
the  Eairmount-park  gardener,  and  the  designer  of  the 
beautiful  grounds  at  Woolton,  Mr.  Childs’s  country 
residence,  has  been  engaged.  The  drainage  system  is 
under  the  supervision  of  Colonel  G-eorge  F.  Waring,  the 
sanitary  engineer,  whose  advice  was  sought  lately 
regarding  the  condition  of  the  Executive  Mansion  at 
Washington.  The  water  supply  system,  devised  by 
Mr.  Isaac  S.  Cassin,  is  now  complete.  It  will  supply  a 
population  of  20,000  people.  The  reservoir,  cover- 
ing nearly  an  acre  of  ground,  and  holding  250,000 
gallons  of  water,  is  located  on  a knoll  at  the  western 
end  of  the  track,  at  an  elevation  of  450  feet  above  tide- 
water, giving  a head  of  82  feet.  The  water  is  supplied 
by  springs,  and  is  pumped  from  a pretty  lake,  where 
the  flow  of  Ithan  Creek  is  retained.  More  than  two 
miles  of  six-inch  distributing  mains  have  been  laid  along 
the  various  avenues,  the  water  works  have  been  in 
practical  operation  for  seven  weeks,  and  everything  is 
in  shape  to  make  connection  when  the  buildings  have 
been  erected.  At  a short  distance  west  of  the  Childs- 
Drexel  property  was  the  Spread  Eagle  Hotel  property, 
a well-lmown  stopping  place  on  the  Conestoga-road, 
where  liquors  were  sold.  This  property  was  purchased 
by  the  two  capitalists  in  order  that  no  spirituous  liquors 
might  be  sold  near  the  site  of  their  new  city. 


GENEEAL  HOTES. 


Howard  Medal  Essays.— The  Council  of  the  Statis- 
tical have  again  decided  to  grant  the  sum  of  £20  to  the  writer 
who  may  gain  the  “Howard  Medal”  in  November,  1882. 
The  essays  to  be  sent  in  on  or  before  30th  June,  1882. 
The  subject  is — “ On  the  State  of  the  Prisons  of  England 
and  Wales  in  the  Eighteenth  Century,  and  its  Influence  on 
the  Severity  and  Spread  of  Small-pox  among  the  English 
population  at  that  period.”  The  essays  also  to  present  a 
comparison  of  the  mortality  by  small-pox  among  the  prison 
population  of  England  and  Wales  during  the  eighteenth 
century,  with  the  mortality  from  the  same  cause  during 
the  last  twenty  years.  Further  particulars  or  explanations 


may  be  obtained  from  the  Assistant  Secretary,  at  the  Ofiice 
of  the  Society,  King’s  College  Entrance,  Strand,  W.C. 
London. 

School  of  Art  Wood-carving. — The  School  of  Art 
Wood-carving  has  re-opened  after  the  usual  summer  vaca- 
tion. Free  studentships  in  both  the  day  classes  and  the 
evening  classes  are  at  present  vacant.  These  studentships 
are  maintained  out  of  funds  provided  by  the  City  and  Guilds 
of  London  Institute  for  the  Advancement  of  Technical 
Education.  The  necessary  information,  Avdth  forms  of 
application  and  prospectuses  of  the  school,  may  be  obtained 
by  letter,  addressed  to  the  Secretary,  School  of  Art  Wood- 
carving, Royal  Albert  Hall,  Kensington,  S.W. 

Melting  Steel. — On  Tuesday,  October  11th,  the 
members  of  the  Iron  and  Steel  Institute  visited  the  Tele- 
graph Construction  Works  of  Messrs.  Siemens  Brothers,  at 
Charlton,  on  which  occasion  Dr.  Siemens,  F.R.S.,  exhibited 
his  experiment  of  melting  steel  by  means  of  the  dynamo- 
electric  current,  when  five  pounds  of  steel  were  melted  in 
five-and-twenty  minutes.  The  apparatus  employed  con- 
sists of  an  ordinary  crucible  of  plumbago,  or  other  highly 
refractory  material,  placed  in  a metallic  jacket,  or  outer 
casing,  the  intervening  space  being  filled  up  with  pounded 
charcoal,  or  other  bad  conductor  of  heat.  A hole  is  pierced 
through  the  bottom  of  a crucible  for  the  admission  of  a rod 
of  iron  platinum  or  dense  carbon,  and  the  cover  of  the 
crucible  is  pierced  for  the  reception  of  the  negative  electrode, 
which  is  suspended  at  one  end  of  a beam  by  means  of  a strip 
of  copper.  The  other  end  of  the  beam  is  attached  to  a 
hollow  cylinder  of  soft  iron,  free  to  move  vertically  within 
a wire  solenoid,  one  end  of  which  is  connected  with  the 
positive,  and  the  other  with  the  negative  pole,  of  the  electrical 
arc. 

Anderson’s  College.— Dr.  Mills,  F.R.S.,  “Young” 
Professor  of  Technical  Chemistry  at  Anderson’s  College, 
Glasgow,  has  issued  a syllabus  for  the  session  1881-82: — 
A course  of  fifty  lectures  will  be  delivered  on  Mondays, 
Tuesdays,  and  "Wednesdays,  at  10  a.m.,  commencing  on 
November  7th.  The  lectures  will  be  illustrated  with  ex- 
periments, diagrams,  and  models,  as  well  as  by  the  actual 
inspection  of  manufacturing  processes  ; and  the  progress  of 
the  students  will  be  tested  by  periodical  examinations.  The 
earlier  lectures  will  have  reference  to  units  of  weight  and 
measure,  to  the  calculations  necessitated  by  chemical  opera- 
tions, and  to  the  nature  and  laws  both  of  the  chemical  pro- 
cess and  its  results.  A particular  subject  will  then  be 
considered  in  comparatively  minute  detail,  embracing  for 
this  session  dyeing  and  printing.  A subsequent  course  of 
thirty  lectures  will  be  delivered,  which  are  more  particularly 
intended  for  dyers,  colour  manufacturers,  brewers  and  dis- 
tillers, tar  rectifiers,  drysalters,  and  others  interested  in  a 
knowledge  of  technical  organic  chemistry.  Mr.  J.  Snodgrass, 
senior  assistant,  has  arraioged  to  deliver  a series  of  thirty 
lectures  and  demonstrations  on  physico-chemical  measure- 
ments, and  also  a course  of  evening  lectures  on  iron  and 
steel  manufacture,  in  time  for  the  May  examination. 

Ladies’  Sanitary  Association.— A Second  Series  of 
nine  lectures  on  “ Domestic  Sanitation  ” will  be  delivered  by 
Dr.  Richardson,  F.R.S.,  in  the  Lower-hall,  Exeter-hall, 
Strand,  during  October,  November,  and  December.  In  this 
course  of  lectures  the  structure  and  functions  of  the  nervous 
system  of  man  will  be  presented.  The  physical  and 
mental  training  of  the  yotmg  will  be  considered  in  this 
division.  The  lectures  will  be  illustrated  by  the  oxy- 
hydrogen  lantern.  The  first  lecture  will  be  delivered  on 
Saturday,  October  22nd,  at  5 p.m.,  and  wiU  be  continued  on 
following  Saturdays  until  December  1 7th.  Tickets  for  the 
Course,  one  guinea  (transferable).  Single  tickets,  reserved 
seats,  3s.,  may  be  obtained  of  the  Secretaiy,  Miss  Rose 
Adams,  at  the  ofiice  of  the  association,  22,  Bemers-street, 
W.  Unreserved  seats,  Is.,  by  payment  at  the  door.  Six 
prizes  will  be  awarded  to  the  most  proficient  students  as 
follows : — First  Morley  Prize  of  Ten  Guineas,  and  Second 
Morley  Prize  of  Five  Guineas,  given  by  Mr.  Samuel 
Morley,  M.P.  ; Prize  of  Three  Guineas,  given  by  Miss 
Marshall ; Prize  of  Two  Guineas,  given  by  Mrs.  Richardson ; 
Prize  of  One  Guinea,  given  by  Lady  Mount- Temple ; Prize 
of  One  Pound,  “ Consolation,”  given  by  Mr.  W.  Phillips. 
Certificates  of  first  and  second-class  merit  will  also  be 
awarded. 
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CANTOR  LECTURES. 

COLOUR  BLINDNESS. 

By  R.  Brudenell  Carter,  F.R.C.S. 
Lecture  III.— Delivered  Monday,  May 30, 1881. 

Industries  chiefly  affected  hj  colour-blindness— 
Engine-drivers,  pilots,  artists,  letter -sorters, 
drapers,  painters,  tfcc.,  cfcc.  Recent  legislation 
affecting  colour-blindness  in  America,  and  urgent 
need  for  it  in  this  country.  Conclusion, 

111  the  course  of  the  two  preceding  lectures,  I 
have  endeavoured  to  show  that  the  sense  of  colour 
depends  upon  the  nature  of  the  light  which  is 
transmitted  from  visible  objects,  and  that  what  is 
called  colour-blindness  dejiends  upon  want  of 
sensitiveness,  on  the  part  of  the  optic  nerve,  to  par- 
ticular magnitudes  of  wave  vibration,  so  that  the 
colour  sensations  which  these  vibrations  excite  in 
normal  eyes  are  not  perceived,  and  the  correspond- 
ing colours  are  invisible,  and  are  lost  out  of  all  the 
ailmixtures  into  which  they  normally  enter.  Thus, 
in  looking  at  what  we  call  purple,  which  is  a mix- 
ture of  red  and  violet,  the  person  who  is  blind  to 
red  sees  in  it  only  its  violet  element,  and  selects 
blue  or  violet  to  be  a match  with  it.  The  red- 
blind,  in  a similar  manner,  loses  the  red  element 
from  all  colours  or  mixtures  of  colours,  and  the 
green-blind  loses  the  green  element ; while,  to 
both  of  the  latter,  the  dittbrence  between  red  and 
green  is  imperceptible,  except  as  a difference  of 
brightness  or  luminosity ; green  appearing  the 
brighter  of  the  two  to  the  red-blind,  and  red  to 
the  green-blind.  In  the  case  of  persons  who  are 
incompletely  red-blind,  or  incompletely  green- 
blind,  the  difference  between  the  two  colours  is 
only  recognised  as  a difference  of  luminosity  at  a 
distance,  and  becomes  recognised  as  a difference  of 
colour  on  a nearer  approach ; the  precise  point  at 
which  the  difference  of  colour  becomes  apparent 
varying,  for  equal  luminosities,  very  widely  in 
different  cases,  and  furnishing  a measure  of  the 
degree  of  the  defect. 

I have  already  mentioned  that  there  are  a few 
cases  of  total  colour-blindness,  or  of  people  who 
see  nothing  but  form  and  light  and  shade,  but 
these,  and  also  blindness  to  violet,  are  of  such  rare 
occurrence,  that  practically  they  scarcely  call  for 
consideration.  My  chief  business  to-night  is  to 
discuss  the  bearing  of  red-blindness  or  of  green- 


blindness, either  complete  or  incomplete,  upon  the 
fitness  of  the  subjects  of  these  defects  to  engage  in 
certain  industries,  of  which  those  which  call  for 
the  recognition  of  railway  and  marine  signals  are 
the  chief. 

If  we  take  as  an  illustration,  in  the  first  instance, 
the  state  of  an  engine  driver  who  is  completely 
red-blind,  and  who  is  called  upon  to  govern  the 
course  of  a locomotive  in  obedience  to  certain 
coloured  signals,  which  may  be  either  red  and 
green  alone,  or  white  and  red  and  green,  in  accord- 
ance with  the  regulations  of  different  roads,  we 
find  that  these  signals  present  to  him  differences 
by  which,  in  many  cases,  he  can  tell  them  apart  ; 
but  these  differences  are  of  brightness,  or  lumi- 
nosity, and  not  of  colour.  From  the  white  light 
he  receives  the  whole  of  its  green  and  violet,  the 
red  being  lost  to  him,  so  that  what  he  sees  is  a 
blue  gray,  comparatively  feeble  in  brightness  when 
contrasted  with  the  impression  made  by  the  same 
light  upon  a normal  eye.  The  green  light  will  be 
removed  still  farther  from  the  brightness  by  reason 
of  its  preponderance  of  green,  and  the  red  will  only 
be  visible  by  means  of  the  rays  other  than  red 
which  the  red  glass  transmits,  and  if  nothing  but 
red  was  transmitted,  would  be  invisible  altogether, 
so  as  to  be  what  an  Irishman  might  perhaps  call  a 
dark  light.  For  practical  purposes,  however,  we 
may  omit  the  white  lights  from  consideration,  and 
may  fix  our  attention  only  upon  the  red  and  green. 
Of  these,  the  former,  to  a red-blind  man,  would 
seem  darker  than  the  latter;  and  this  reflection 
would  be  reversed  in  the  case  of  a green-blind. 
We  may  perfectly  well  suppose  the  colour-blind 
person,  in  either  case,  to  be  unconscious  of  his 
defect.  He  has  all  his  life  been  accustomed  to  in- 
terpret the  phrase  “a  red  light”  as  meaning 
something  which  presents  to  him  a dim  or  feeble 
illumination,  and  to  interpret  the  phrase  “a  green 
light  ” as  something  which  presents  to  him  a 
stronger  or  brighter  illumination.  By  the  help  of 
this  distinction,  he  may  pass  an  examination  which 
is  inadequately  conducted,  and  he  may  drive  his 
engine  for  long  periods  without  accident  or  mis- 
take. But  the  point  at  issue  is  that  he  is  com- 
pelled to  rely  upon  an  unreal  distinction,  a distinc- 
tion of  relative  brightness  only;  and  that  his  judg- 
ment upon  this  relative  brightness  is  liable  to  be 
misled  by  accidental  circumstances.  Anything 
which  increased  the  apparent  brightness  of  the  red 
light,  as,  for  instance,  a better  burning,  or  even 
a quite  recently  lighted  lamp,  a red  glass  of  less 
thickness  or  slightly  different  tone,  or  of  less  ab- 
sorbing power  than  usual,  these  and  many  other 
other  possible  variations  would  lead  him  to  mistake 
a red  light  for  a green  one.  In  the  same  way, 
anything  which  diminished  the  apparent  bright- 
ness of  a green  light,  as  a thicker  or  more  absorb- 
ing glass,  a badly  burning  lamp,  the  intervention 
of  steam,  smoke,  or  fog,  would  render  him  liable  to 
commit  the  comparatively  harmless  mistake  of 
taking  a green  light  for  a red  one.  To  the  green- 
blind,  on  the  other  hand,  the  reverse  conditions 
would  obtain.  To  him,  the  green  light  would  be 
comparatively  dim,  and  the  red  one  comparatively 
bright ; so  that  any  of  the  conditions  which  would 
brighten  the  red  light  and  make  it  more  conspicuous 
to  the  normal  sighted,  would  render  it  more  like 
green  to  the  green-blind,  and  would  directly  serve 
to  tempt  him  into  danger,  It  has  been  well 
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observed  by  Dr.  Joy  Jeffries  that  no  right  minded 
and  conscientious  person  would  undertake  the 
guidance  of  a train,  on  the  announced  condition 
that,  in  any  variations  of  atmosphere  and  weather, 
he  was  to  recognise  a dim  light  as  a danger  signal, 
and  a bright  light  as  a safety  signal,  and  vice  versa, 
and  that  his  own  life,  and  the  lives  of  the 
passengers,  were  to  be  dependent  upon  his  always 
rightly  determining  which  was  which. 

It  has  often  been  maintained  that  we  hear  very 
little  of  accidents  actually  arising  from  colour- 
blindness ; but  it  must  be  remembered  that,  until 
quite  lately,  this  cause  of  neglect  or  mistake  of 
signals  was  scarcely  recognised  by  those  whose  duty 
it  is  to  investigate  such  occurrences.  At  the  present 
day,  the  first  inquiry  which  would  be  made,  in  any 
case  of  over-running  a danger  signal,  would  have 
reference  to  the  colour  vision  of  the  man  in 
charge  of  the  engine ; but,  even  so  lately  as  two 
years  ago,  the  point  would  have  been  likely  to  be 
wholly  overlooked.  Admitting,  as  must  no  doubt 
be  done,  that  the  calling  of  an  engine  driver  affords 
no  immunity  from  colour-blindness,  and  that  the 
colour-blind  engaged  in  it,  in  default  of  measures 
for  their  discovery  and  rejection,  are  in  the 
ordinary  proportion  of  from  four  to  six  per  cent. , 
it  is  almost  assuming  a miracle  if  we  say  that 
accidents  have  not  happened  from  conditions 
apparently  certain  to  produce  them. 

The  latest  statistics  of  the  examination  of  per- 
sons employed  on  railways  with  which  I am 
acquainted  are  those  collected  by  Dr.  Joy  Jeffries; 
and,  in  estimating  their  significance,  it  is  necessary 
to  remember  what  I mentioned  in  a previous  lecture, 
that  colour-blind  railway  servants  have  a tendency 
to  eliminate  themselves  from  their  situations,  by 
mistakes  which  do  not  lead  to  accidents,  but  which 
are  noticed  by  their  superiors,  and  are  set  down  to 
drunkenness  or  carelessness,  and  held  to  require 
dismissal.  Notwithstanding  this : — 

Dr.  Hansen,  a distinguished  ophthalmic  surgeon 
of  Copenhagen,  of  whom  I may  observe  in  passing 
that  my  personal  knowledge  of  him  would  lead 
me  to  place  implicit  reliance  in  the  accuracy  of  his 
observations,  states  that  among  1,034  railway 
servants  in  Denmark,  there  were  31  colour-blind, 
or  2*87  per  cent. 

Dr.  Stilling,  of  Cassel,  reports  24  colour-blind 
among  400  railway  servants,  or  6 per  cent. 

Dr.  Magnus,  of  Breslau,  reports  four  per  cent, 
among  railway  servants  tested  by  one  of  his 
colleagues,  but  does  not  give  the  total  number 
examined. 

Professor  Donders,  of  Utrecht,  with  the  assist- 
ance of  Dr.  Bouvin,  examined  2,203  of  tlaQ  em'ployes 
on  the  Dutch  railroads,  and  found  152  colour- 
blind, or  0-9  i)er  cent. 

Dr.  Von  Beuss  found  3’50  per  cent,  of  colour- 
blind among  800  employes  of  one  of  the  Vienna 
roads. 

In  the  Swedish  army.  Professor  Holmgren 
found  60  colour-blind  among  2,200  men,  or  2*7 
per  cent.,  and  used  this  fact  as  a means  of  obtain- 
ing an  examination  of  the  railway  servants 
throughout  the  country.  In  the  first  266  men 
tested,  there  were  13  colour-blind,  or  4*8  per 
cent.,  and  the  Professor  has  since  examined  7,953, 
among  whom  there  were  171  colour-blind,  or  2*15 
per  cent.  In  Finland,  there  were  60  colour-blind 
among  1,200  railway  servants,  or  5*0  per  cent., 


the  examination  being  conducted  by  Dr.  L. 
Krohn,  after  instruction  by  Professor  Holmgren 
in  his  method.  Nearly  the  whole  of  these  exami- 
nations were  conducted  in  the  latter  part  of  1877  ; 
and  they  show  that  at  that  time,  in  the  com- 
paratively small  amount  of  mileage  and  extent  of 
country  which  they  cover,  there  were  no  less  than 
479  colour-blind  persons  engaged  in  the  actual 
conduct  of  railway  traffic.  These  figures  include 
all  sorts  of  people,  drivers,  stokers,  pointsmen, 
porters,  and  the  like,  for  many  of  whom,  in  their 
ordinary  occupations,  their  defect  might  not  be  a 
source  of  danger,  but  who  would  be  liable,  in  all 
probability,  to  be  concerned  in  signalling  or  in 
obeying  signals,  at  least  sometimes.  It  is  a signi- 
ficant fact  that  some  among  them  were  station- 
masters. 

Dr.  Joy  Jeffries  quotes  from  Dr.  Minder,  of 
Berne,  a narrative  which  is  of  sufficient  interest  to 
be  repeated.  Among  Dr.  Minder’s  cases  was  that 
of  “a  very  intelligent  young  man  who  was  red- 
blind,  but  was  not  aware  of  it.  He  held  the  posi- 
tion first  of  stoker,  and  then  of  driver  on  one  of  the 
Swiss  roads.  He  was  hardly  at  work  before  his 
defect  troubled  him.  Thinking  it  was  due  to  the 
spirit  he  drank,  he  stopped  this  for  a while ; but, 
the  trouble  continuing,  he  became  convinced  that 
‘ something  was  wrong  with  him  about  the 
colours,’  and  left  the  recognition  of  the  signals  to 
his  normal- sighted  assistant.  When  another  man, 
who  seems  also  to  have  been  colour-blind,  took 
this  assistant’s  place,  the  work  began  to  be  ‘ un- 
comfortable.’ The  red-blind  driver  had  no  one  to 
correct  him  ; and,  as  he  was  very  frequently  mis- 
taken in  his  conclusions,  there  occurred  a series  of 
mistakes,  fortunately  only  while  manoeuvring  in 
stations,  which  brought  upon  him  occasional  fines 
and  other  disagreeable  consequences. 

“The  red  signal  lantern  gave  him  the  most 
trouble,  because,  as  he  said,  he  could  only  dis- 
tinguish it  when  so  near  with  his  engine  as  not  to 
be  able  to  stop,  and  hence  often  ran  by  it.  He  did 
better  with  the  green  signal;  and,  when  asked 
why,  replied,  ‘ because  it  was  brighter.’  To  the 
question  how,  then,  could  he  tell  the  green  signal 
from  white,  he,  in  a roundabout  way,  compared 
green  to  weak  white ; and  stated  that,  with  a 
lantern  of  white  glass,  he  could,  by  screwing  the 
wick  up  and  down,  and  thereby  changing  the 
amount  of  light,  himself  imitate  the  usual  railway 
signals.  Very  bright  light  was  white  ; very  weak 
light,  red ; medium  intensity,  green — in  complete 
correspondence  with  the  statements  based  by 
Holmgren  upontheVoung-Helmholtz  theory.  The 
apparent  impossibility  of  his  power  of  distinguish- 
ing between  the  lights  being  dependent  only  on 
their  relative  intensities  induced  me  to  search 
farther,  and  to  ascertain  what  a complete  colour- 
blind understood  by  pure  white.  A whole  series 
of  colour-blind  persons  were  expressly  asked  to 
select  only  the  purest  white  from  among  the  test 
objects  presented  to  them.  Of  worsteds  and  papers 
they  picked  out,  besides  the  white,  several  shades 
of  bright  green,  gray,  pure  gray  and  dmty  gray, 
light  rose,  and  very  light  violet.”  This  entirely 
eorresponds,  it  will  be  observed,  with  the  illustra- 
tion of  the  appearance  of  white  to  the^  colour- 
blind which  was  given  Iw  means  of  revolving  discs 
in  my  last  lecture,  anq  which  we  will  repeat  on 
the  present  occasion, 
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In  my  first  lecture  I mentioned  as  a matter  of 
probability,  and  was  misreported  in  some  papers 
as  having  stated  as  a fact,  that  there  are  in  the 
United  Kingdom  more  than  400  colour-blind 
engine  drivers.  As  far  as  I am  aware,  the  facts 
have  not  been  ascertained,  and  my  statement 
was  based  upon  these  grounds.  According  to  the 
Board  of  Trade  returns,  the  locomotives  in  use  in 
the  United  Kingdom  during  the  year  1879  were 
13,174.  There  is  no  information  with  regard  to 
the  number  of  these  which  were  in  actual  running 
order ; but  the  statistics  of  the  South-Eastern  Eail- 
way,  for  the  successive  half-years  between  June, 
1875,  and  December,  1879,  show  an  average  of  73*3 
per  cent,  of  the  locomotives  as  running  at  any 
given  time,  while  26*7  per  cent,  were  in  the  shops 
under  repair.  On  the  basis  of  these  figures,  kindly 
furnished  to  me  by  Mr.  Price  Williams,  I assume 
that,  of  the  above-mentioned  13,174  locomotives, 
70’0  per  cent.,  or  9,222,  were  always  in  running 
order,  and  were  therefore  giving  employment  to 
the  same  number  of  drivers.  I assume  farther 
that,  among  these  9,222  engine  drivers,  little  or 
nothing  having  been  done  to  weed  out  the  colour- 
bhnd,  there  will  be  the  same  proportion  of  this 
defect  which  has  been  recently  discovered  in  the 
Metropolitan  Police,  or  4'67  per  cent.  This  per- 
centage, upon  the  number  stated,  would  give  a 
total  of  424  colour-blind  men. 

The  question  may  here  be  fairly  asked,  whether 
at  is  true  that  little  or  nothing  has  been  done  to 
weed  out  the  colour-blind  from  such  an  employ- 
ment as  engine-driving ; and  I fear  there  can  be 
no  doubt  that  the  answer  must  be  in  the  affirm  a - 
tive.  I do  not  know  of  any  official  returns  upon 
the  point,  and  I have  been  told  that  some  com- 
panies have  instituted  an  examination  into  the 
colour-vision  of  their  servants,  and  of  all  can- 
•didates  for  employment.  This  is  no  doubt  highly 
satisfactory  as  far  as  it  goes,  and  may  at  least 
lead  to  effectual  precautions  in  the  future,  but 
there  is  no  evidence  that  it  has  accomplished  any- 
thing  at  present.  The  subject  is  a new  one  ; or 
rather,  as  I have  already  stated,  it  is  one  which 
has  only  recently  emerged  from  the  position  of 
.a  matter  of  scientific  curiosity  into  that  of  a matter 
of  practical  importance.  The  attitude  of  mind  of 
railway  aAithorities  with  regard  to  it  was,  in  the 
jfirst  amstance,  that  attitude  of  passive  resistance 
which  the  human  mind  is  so  apt  to  assume  in  the 
presence  of  suggestions  for  improvement.  It  is  a 
f amiliar  saying  that  people  meet  every  discovery  by 
first  saying  that  it  isn’t  true,  then  that  it  isn’t  new, 
next,  that  they  have  always  known  it.  Now  the 
first  suggestions  that  colour-blindness  was  a com- 
mon affection,  and  a source  of  actual  peril  in  rail- 
way working,  were  met  with  absolute  denial  and 
entire  incredulty . As  soon  as  the  railway  authori- 
ties were  driven  from  this  first  lino  of  defence, 
some  of  them  said  “ well,  we  will  institute  exami- 
nations. At  this  stage  they  seem  to  have 
believed,  I think  not  unnaturally,  that  the 
question  was  a very  simple  one,  which  anybody  was 
competent  to  decide ; and  the  result  of  this  was 
that  they  committed  the  exardluations  to  the  hands 
of  incompetent  persons,  whci  used  methods  which, 
as  I showed  in  a previous  lecture,  were  not  only 
valueless,  but  misleading,  The  truth  is,  that  the 
testing  of  colour-vision,  in  a way  to  be  at  once  fair 
to  the  employers  apcl  to  the  servants,  is  a matter 


which  requires  very  considerable  practical  expe.  i- 
ence  not  only  of  this  particular  defect,  but  also  of 
the  methods  of  testing  vision  generally.  I believe 
it  to  be  impossible  for  any  but  experts  to  con- 
duct the  examination  of  a large  number  of  men 
at  once  with  correctness  and  with  accuracy,  and 
I have  no  doubt  that  serious  errors  have  been 
committed  from  the  want  of  recognition  of  this 
fact.  I may  be  pardoned  for  pointing  out  that 
even  the  medical  officers  of  a line  of  railway,  whose 
ordinary  duties  have  little  or  no  relation  to  vision, 
are  not  always  experts  with  regard  to  it ; while  the 
examiner  often  employed,  some  worthy  person  who 
has  been  promoted  from  being  a porter  to  be  an 
inspector,  would  be  sure  to  blunder  in  every  direc- 
tion, and,  in  the  rashness  of  pure  ignorance,  would 
constantly  decide  upon  inadequate  grounds.  I 
have  heard,  although  I do  not  vouch  for  the  truth 
of  the  statement,  that  the  examiner  employed  upon 
one  line  of  railway,  was  himself,  after  he  had  been 
for  some  time  engaged  in  the  duty,  accidentally 
discovered  to  be  colour-blind  ; and  it  is  astonish- 
ing how  few  persons,  even  of  fair  education  and 
ordinary  intelligence,  are  at  first  able  to  emancipate 
themselves  from  the  confusion  incidental  to  the 
correct  or  incorrect  use  of  colour-names,  which,  as 
I have  already  pointed  out,  have  no  necessary  con- 
nection with  colour- vision.  In  the  report  drawn 
up  by  Dr.  Brailey,  for  the  committee  of  the  Oph- 
thalmological  Society,  from  which  I have  already 
quoted  the  statistics  of  colour-blindness  in  England, 
I find  the  following  passage,  which  is  based  upon 
his  observation  of  the  examination  of  more  than 
18,000  persons,  by  16  highly  competent  observers. 
He  says : — “ The  value  of  the  service  rendered  by  the 
examiners  has  in  most  cases  been  enhanced  by  its 
having  extended  over  the  whole  five  months  during 
which  the  facts  have  been  accumulated ; so  that 
increasing  skill  has  been  attained,  and  more  uni- 
formity of  result  has  been  secured.  Your  secretary 
becomes  more  and  more  convinced  that  a com- 
petent examiner  is  not  made  in  a day,  or  even  in  a 
month  ; and  that,  even  with  large  experience,  much 
judgment  and  capacity  are  needful  to  interpret, 
rightly  the  acts  of  the  examined,  whether  educated 
or  uneducated.  This  necessity  is  perhaps  most 
strongly  exhibited  in  the  case  of  the  partial  colour- 
blinds  of  intelligence ; who,  although  they  may 
have  a much  feebler  appreciation  of  the  difference 
between  red  and  green,  for  example,  than  the 
normal,  may,  after  accurate  observation  and  com- 
parison, separate  the  red  wools  from  the  green. 
When  tested,  however,  with  coloured  lights,  their 
defects  come  out  strikingly ; and  it  becomes  clear 
that  they  are  totally  unfit  for  responsible  posts  in 
which  rapid  appreciation  of  colour  at  a distance  is 
required.” 

A remarkable  instance  of  the  difficulties  which 
are  sometimes  placed  in  the  way  of  the  examiner, 
and  of  the  care  and  skill  and  knowledge  which  he 
may  be  required  to  exercise,  is  furnished  by  a 
narrative  contained  in  the  last  annual  report  ^ of 
the  Supervising  Surgeon- General  of  the  Marine 
HospitB-l  Service  of  the  United  States.  The  narra- 
tive is  too  long  for  quotation,  but  I will  endeavour 
to  condense  its  most  essential  features.  It  is  in  the 
form  of  a report,  by  Surgeon  Hutton,  on  the  case 
(of  a colour-blind  pilot  at  Detroit. 

According  to  the  rules  issued  last  year  by  the 
United  States  Governjijent,  all  persons  applying 
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for  either  a renewal  of  license  or  an  original  license 
on  steam-vessels  are  required  to  undergo  a visual 
examination,  in  order  that  it  may  be  determined 
whether  they  can  properly  determine  the  coloured 
lights  used  as  signals  on  steam  vessels ; and  the  in- 
spectors cannot  issue  pilots’  licenses  without  first 
receiving  a certificate  from  a surgeon  of  the  United 
States  Marine  Hospital  Service  that  the  applicant 
fulfils  all  the  requirements  of  the  rule  referred  to. 
A later  order  empowers  the  local  inspectors  of  steam 
vessels  to  re-examine  with  coloured  lights  those 
applicants  who  are  reported  by  the  Marine  Hospi- 
tal Surgeon  as  incom'pletely  colour-blind,  and  to 
issue  licenses  to  them,  if  satisfied  by  the  results  of 
this  examination  that  the  applicants  are  able  to 
distinguish  coloured  lights.  I may  here  interpolate 
that  attempts  have  been  made  in  the  United  States 
to  make  political  capital  out  of  the  question  of 
colour-blindness,  and  that  hence  the  authorities 
have  been  somewhat  hampered  in  their  efforts  to 
deal  with  it  on  scientific  and  practical  grounds 
alone,  and  have  been  led  from  time  to  time  to 
modify,  out  of  consideration  for  cases  of  real  or 
supposed  hardship,  the  rules  under  which  their 
officers  are  instructed  to  act. 

On  the  21st  of  August,  a prominent  citizen  and 
shipmaster  of  Detroit  was  sent  to  Surgeon  Hutton 
for  examination,  and  was  reported  by  him  to  be 
completely  colour-blind.  The  local  and  super- 
vising inspectors  called  upon  the  surgeon  to 
suggest  that  there  must  be  a mistake,  saying  that 
the  applicant  had  sailed  vessels  for  32  years,  24  of 
them  under  a pilot’s  license,  that  some,  if  not  all, 
of  the  inspectors  had  sailed  with  him,  and  were 
certain  that  he  could  distinguish  coloured  lights 
as  well  as  the  best,  and  that  he  had  never  made  a 
mistake  or  met  with  an  accident.  They  wished  to 
have  a certificate  of  incomplete  instead  of  one  of 
complete  colour-blindness,  as  the  former  would 
have  referred  back  the  matter  to  them,  while 
the  latter  left  them  powerless.  Mr.  Hutton 
replied  that  the  applicant  was  either  completely 
colour-blind,  or  not  colour-blind  at  all ; but  he 
accepted  the  invitation  of  the  inspectors  to  see 
him  informally  tested  with  coloured  lights.  A 
room  in  the  Custom-house  was  darkened,  and  a 
lantern  was  so  arranged  so  as  to  show  either  a 
white,  a red,  or  a green  light,  and  was  placed  at 
20  or  25  feet  from  the  person  examined.  The 
light  used  was  about  six  inches  in  diameter,  but 
being  transmitted  through  a bull’s-eye  appeared 
larger,  say  eight  inches  in  diameter.  Several 
times  the  examined  pronounced  the  red  to  be 
green,  the  white  to  be  green,  and  sometimes  the 
green  to  be  red.  Splitting  the  light  so  as  to  show 
the  port  or  left  half  as  red,  and  the  starboard  or 
right  half  as  green,  precisely  as  they  appear  as  to 
l)Osition  on  shipboard,  he  every  time  said  both 
sides,  or  halves,  were  green,  but  of  different 
shades. 

On  the  25th  of  August  he  had  another  examina- 
tion. The  light  green  skein  of  Holmgren’s  first 
test  was  shown  him,  and  he  was  told  that  it  was 
green,  and  was  desired  to  select  from  the  pile  any- 
thing of  the  same  colour  without  reference  to  shade. 
He  selected  one  of  the  same  shade,  2 of  No.  1*,  3 of 
No.  2,  2 of  No.  3,  1 of  No.  4,  and  1 of  No.  5.  For 
test  No.  2,  he  selected  one  of  the  same  shade,  4 of 

* These  tmmbers  refer  to  those  in  Holmgren’s  Chart  of  Con- 
fusion Colours,  which  was  exhibited  to  the  audience. 


No.  6,  and  3 of  No.  7.  For  test  3,  he  selected  6 of 
brightest  red,  3 of  No.  11,  and  also  3 of  No. 
10,  but  finally  rejected  them.  Again,  red  being 
shown,  he  matched  it  with  8 of  brightest  red,  4 of 
pure  brown,  and  1 stone  grey. 

Green  of  the  best  being  shown,  was  matched 
with  7 green,  4 grey,  8 brown,  and  1 yellow. 

Grey  shown,  was  matched  with  4 grey,  4 brown, 
2 green,  and  2 yellow. 

Brown  shown,  was  matched  with  4 brown,  3 
green,  and  1 red. 

Blue  shown,  was  matched  with  4 blue,  5 violet, 
and  3 red. 

Purple  shown,  was  matched  with  2 violet,  5 blue, 
and  2 red. 

Yellow  shown,  was  matched  with  6 yellow,  and 
2 yellow-green.  About  an  hour  and  a half  was 
occupied  in  the  investigation,  and  he  always  held 
the  test  sample  in  one  hand,  and  carefully  com- 
pared with  it  every  other  which  he  examined. 
Dozens  of  skeins  of  each  colour  were  also  compared 
and  rejected. 

Four  skeins  each  of  good  green  and  grey  were 
then  taken  from  the  pile,  mixed  together,  and 
placed  apart.  Asked  how  many  there  were,  he 
replied,  eight,  of  course.  He  was  then  told  that 
four  were  of  a good  green,  and  four  of  a good  grey, 
and  was  asked  to  separate  them,  by  selecting  the 
greens.  In  his  best  endeavours  he  selected  two  of 
each,  but  more  frequently  all,  or  nearly  all  the 
greys,  saying,  as  to  the  greens,  that  they  had  a 
reddish  cast. 

After  a variety  of  other  tests,  all  bringing  out 
the  same  results,  the  applicant  was  taken  out  in 
the  streets  and  on  the  river,  at  night,  by  his  friends 
and  by  the  inspectors,  who  stated  that  he  could 
readily  distinguish  red  and  green  lights  in  drug 
stores  and  on  vessels.  They  appealed  again  to  Mr. 
Hutton,  saying  that  it  was  impossible  to  confound 
him  with  coloured  lights  in  the  street  or  on  the 
shipping  in  the  harbour.  These  statements  were 
so  persistent  that  a practical  trial  of  this  kind  was 
arranged.  After  an  examination  with  the  worsteds 
by  gas  light,  in  which  the  same  mistakes  were 
made  as  in  the  day,  the  party  proceeded  into  the 
streets,  and  from  here  I take  Mr.  Hutton’s  words. 

‘ ‘ Three  or  four  blocks  away,  up  Griswold-street,  a 
series  of  four  red  and  six  green  lights,  arranged  in 
a triangular  form  over  a saloon,  were  pointed  out. 
These  he  properly  described  ; also,  a single  red 
light  on  a car  on  Larned-street.  Turning  on  Wood- 
ward-avenue, two  street  cars  a block  away,  stand- 
ing side  by  side,  one  showing  a green  and  the  other 
a bright  light,  -were  pointed  out  to  the  applicant. 
The  bright  light  was  pronounced  green,  and  the 
green  light  was  pronounced  red.  Several  attempts 
w^ere  made  to  have  him  correct  his  mistake,  but  he 
persistently  adhered  to  his  statement  that  the 
green  light  was  red  and  the  bright  light  was  green. 
Several  red,  green,  and  bright  lights  were  then 
shown  to  him  on  Woodward  and  Je&rson  Avenues. 
He  made  one  or  two  mistakes  on  the  reds,  stating 
that  they  appeared  green  to  him ; some  green  lights 
were  called  red,  and  nearly  every  bright  light  was 
described  as  green. 

“ On  the  river  he  made  fewer  mistakes ; two  red 
lights  and  one  green  light  about  a mile  down  the 
river  were  pointed  out ; of  these  he  made  out 
one  red,  but  not  the  others.  Two  stationa^ 
red  lights  on  the  shore  being  pointed  out,  he  said 
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he  saw  one,  but  no  other.  Three  moving  red  Kghts 
were  properly  named.  Three  of  same  in  opposite 
direction  were  made  out  as  two  only.  He  ‘ saw  ’ 
green  lights  when  none  existed ; also,  in  oneinstance, 
pointed  out  a red  light  when  none  existed.  On 
the  switches  of  the  Great  Western  Eailroad  he 
made  out  both  red  and  green  lights,  but  it  was 
impossible  to  separate  them.  Eeturning  to  Detroit, 
he  again  made  mistakes  as  to  street-car  lights. 
Passing  along  Woodward -avenue,  we  stopped 
opposite  Frizell’s  drug  store,  in  the  windows  of 
which  were  eight  coloured  globes,  red,  green,  and 
yellow.  In  order  that  no  mistakes,  as  to  the  light 
and  colour  examined,  might  be  made,  the  super- 
vision inspector  crossed  over,  and  with  his  cane 
pointed  them  out  one  by  one  ; of  the  eight  coloured 
globes,  all  brilliantly  lighted,  he  properly  named 
one,  yellow ; a green  globe  he  said  was  red,  and  a 
red  globe  three  or  four  feet  above  the  green  he 
said  was  green. 

‘ ‘ I had  entered  upon  this  last  task  with  the 
determination  that  if  the  applicant  made  no  mis- 
takes in  the  test,  as  some  of  the  inspectors  and 
the  applicant  were  so  confident  he  would  not  do,  I 
would  give  him  the  benefit  of  it  so  far  as  it  lay  in 
my  capacity,  and  would  proceed  to  criticise  the 
trustworthiness  of  the  worsted  tests.  But,  when 
tried  on  lights  of  which  he  knew  nothing,  it  con- 
firmed what  I decided  within  five  minutes  after 
commencing  the  first  examination,  and  showed 
that  my  diagnosis  of  completely  colour-blind 
would  stand.  So  far  as  the  test  on  the  river 
among  vessels  is  concerned,  I maintain  that  it  is 
no  test  at  all.  Vessel  lights  have  fixed  positions. 
A progress  of  mental  calculation,  coupled  with  his 
knowledge  of  the  relative  positions  of  these  lights, 
enabled  him  to  decide  the  matter,  after  a little 
reflection  as  to  the  position  and  course  of  the 
vessel,  independently  of  his  chromatic  sense. 

“An  amusing  instance  corroborative  of  my 
diagnosis  occurred  on  the  last  morning.  He  walked 
into  my  office  remarking,  ‘ Doctor,  you  say  I am 
completely  colour-blind ; you  know  I can  see  red ; 
I’ll  show  you.’  Walking  up  to  the  table  on  which 
was  spread  the  worsted— and  although,  in  order  to 
give  him  the  benefit  of  every  doubt,  I had  pur- 
chased a dozen  or  so  of  samples  of  the  brightest 
red,  pink,  blue,  and  green,  and  put  away  all  doubt- 
ful samples — he  seized  a skein,  and  approached  me, 
remarking,  ‘ there  is  as  good  a red  as  God  Almighty 
ever  made.’  However,  it  was  the  best  of  brown.” 

I think  there  can  be  no  doubt  that  the  applicant 
in  the  foregoing  case,  if  it  had  not  been  for  the 
firmness  of  Mr.  Hutton  in  the  discharge  of  his 
duty,  would  have  been  referred  to  the  inspectors 
for  further  examination,  and  would  by  them  have 
been  permitted  to  return  to  his  avocation,  on  the 
strength  of  the  insufficient  test  furnished  by  the 
names  which  he  applied  to  the  moving  lights  of 
steamships. 

That  colour-bUndness  constitutes  a real  peril  in 
the  conduct  of  navigation  is  curiously  illustrated 
in  the  report  for  the  current  year  of  the  railroad 
commissioners  for  the  State  of  Connecticut,  who 
say : We  hear  less  frequently  the  question  so  common 
six  months  ago,  “Who  ever  heard  of  an  accident 
from  colour-blindness  ? ” Many  accidents  which, 
when  the  fact  of  colour-blindness  was  less  known, 
seemed  unaccountable,  are  now  found  to  have  all 
the  characteristics  which  would  be  expected  in 


accidents  from  colour-blindness,  and  in  some  in- 
stances the  proof  is  conclusive.  The  following  is  a 
remarkable  instance  of  this. 

A few  years  ago  a collision  occurred  near  Nor- 
folk, Virginia,  between  the  tugboat  Lumberman 
and  the  steamship  Isaac  Bell,  resulting  in  the  loss 
of  ten  lives.  A coroner’s  inquest  was  held  without 
definite  result,  the  general  impression  being  that 
one  or  the  other  of  the  pilots  was  intoxicated. 
There  was  no  proof  of  this,  however,  and  the 
pilots  were  released.  The  pilot  of  the  tugboat 
Lumberman  was  examined  by  the  surgeon  of  the 
marine  hospital  service,  during  the  current  quarter, 
and  found  to  be  colour-blind.  A rumour  has 
reached  the  marine  hospital  bureau  that  the  pilot 
of  the  Isaac  Bell  is  also  colour-blind. 

Evidence,  uncertain  it  is  true,  but  of  some 
weight,  of  accidents  through  colour-blindness  may 
be  found  in  the  results  of  our  Connecticut  examina- 
tions. Dr.  Carmalt  says  that  he  found  no  engineer 
over  31  years  of  age  who  was  colour-blind,  and  the 
total  average  was  only  three  per  cent,  in  the  State. 
Now,  as  it  is  agreed  that  about  four  per  cent,  is 
the  average  among  men,  and  as  our  men  examined 
were  largely  old  employes^  we  may  fairly  assume 
that  about  one  per  cent,  had  been  eliminated 
through  mistakes,  in  fact  caused  by  colour-blind- 
ness, but,  as  that  was  not  thought  of  at  the  time, 
they  were  discharged  for  what  was  called  careless- 
ness. 

In  the  face  of  the  facts  and  arguments  already 
stated,  it  becomes  a serious  question  what  pre- 
cautions should  be  taken  by  the  governing  bodies 
of  railways,  if  necessary  under  compulsion  from 
the  legislature,  to  secure  the  traffic  of  their  res- 
pective lines  against  the  risks  which  colour-blind- 
ness seems  in  the  long  run  certain  to  entail.  Con- 
sidering the  extent  and  character  of  these  risks, 
and  the  inadequacy  of  any  other  defence  against 
them,  I think  it  is  not  too  much  to  require  that 
the  colour-blind,  for  the  future,  should  be  ab- 
solutely excluded  from  railway  or  naval  employ- 
ment. The  absolute  number  of  persons  affected  by 
such  a provision  would,  no  doubt,  be  large  ; but 
the  comparative  number  would  be  small ; and 
there  is  no  real  hardship  in  excluding  four  per 
cent,  of  the  male  population  from  duties  which 
they  are  not  qualified  to  fulfil.  The  subject  is 
one  which  might  with  great  advantage  bo  taken 
up  by  the  amalgamated  engineers  and  other  trade 
societies,  or,  better  still,  by  school  boards,  with  a 
view  to  the  early  testing  of  the  colour  vision  of 
children  and  of  candidates  for  apprenticeship,  and 
in  order  to  exclude  the  colour-blind  from  occupa- 
tions for  which  they  are  unfit,  before  they  had 
spent  time  in  preparing  for  them.  Failing  this,  a 
strict  examination  should  certainly  be  instituted 
by  all  railway  companies,  and  no  man  should  bo 
permitted  to  enter  their  service,  in  any  position  in 
which  colour-vision  was  or  might  be  required  from 
him,  unless  the  results  of  the  examination  were 
entirely  satisfactory. 

It  is  strongly  held  by  the  majority  of  ophthalmic 
surgeons  that  every  such  examination  should  be 
conducted  by  trained  experts ; and  in  the  United 
States,  where  this  opinion  has  already  found  legis- 
lative expression,  it  is  certain  that  passengers 
would  not  consider  their  safety  adequately  provided 
for,  and  that  engine  drivers  and  others  would  not 
submit  to  be  condemned,  by  any  verdict  save  that 
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of  a trained  scientific  observer,  thoroughly  conver- 
sant with  the  whole  range  of  the  phenomena  which 
he  was  called  upon  to  investigate.  In  thiscountry,  at 
the  present  time,  public  opinion  is  hardly  prepared 
to  insist  upon  such  an  examination  as  this,  and  more- 
over, in  its  influence  upon  railway  companies,  it  is 
singularly  feeble.  I would  venture  to  suggest,  as 
a compromise  between  what  is  theoretically  de- 
sirable and  what  is  practically  capable  of  enforce- 
ment, that  the  preliminary  examination  of  all  can- 
didates for  employment  should  be  left  in  the  hands 
of  the  ordinary  officers  of  the  companies,  acting 
under  scientific  instruction,  and  that  doubtful  cases 
should  be  referred  to  experts.  It  would  be  very 
easy  for  the  companies  to  arrange  with  experts  to 
examine  the  cases  referred  to  them  at  some  stated 
fee,  and  then  to  say  to  candidates  for  employment, 
whose  cases  were  reported  as  doubtful,  that  they 
must  obtain  certificates  from  the  appointed  expert 
before  they  could  be  considered  eligible  for  employ- 
meet.  Whether  the  fee  should  be  paid  by  the  com- 
pany or  by  the  candidate  would  be  a matter  of 
arrangement  between  them. 

The  mode  of  examination  which  I would  suggest, 
as  falling  within  the  capacity  of  the  officers  of 
the  companies  themselves,  would  be  very  simple. 
I would  let  them  call  upon  each  candidate  rapidly  to 
sort  into  two  heaps  twelve  skeins  of  wool,  six  of 
which  should  be  red  and  six  green,  both  in  grada- 
tions of  colour,  and  to  throw  all  the  red  into  one 
heap  and  all  the  green  into  the  other.  Any  normal 
sighted  person  would  accomplish  this  sorting  very 
quickly,  and  with  absolute  ease  and  certainty ; and 
any  candidate  who  did  this  should  be  considered  as 
having  passed  in  colour.  Any  candidate  who 
rapidly  made  a wrong  selection  should  be  rejected 
without  hesitation.  Any  candidate  who  sorted  his 
wools  slowly,  and  as  a result  of  careful  comparison, 
would  at  least  have  defective  colour  sense,  and 
should  be  referred  to  experts  to  decide  upon  his 
exact  condition.  He  would  probably  belong  to 
the  class  of  the  incompletely  colour-blind ; whose 
condition  is  such  that  they  can  distinguish  red 
from  green  in  certain  circumstances  and  at  short 
distances,  but  not  under  all  circumstances,  nor  at 
all  distances.  It  would  then  be  the  duty  of  the 
expert  to  pronounce  upon  the  degree  of  the  defect, 
and  it  wonld  be  the  duty  of  the  railway  authori- 
ties to  decide  whether  that  degree  amounted  to 
a disqualification  in  the  course  of  the  particular 
man ; due  regard  being  had  to  his  capacities  in 
other  respects,  or  to  his  claims,  from  past  service 
or  other  causes,  upon  the  consideration  of  his 
employers. 

The  visibility  of  an  object  depends  upon  the 
size  of  the  surface  within  the  eye  which  is  covered 
by  its  image  ; and  this  again  upon  the  two  elements 
of  size  and  distance,  which  govern  the  dimensions 
of  what  is  known  as  the  visual  angle.  The  result  of 
this  is  that  we  take  objects  of  known  magnitude, 
placed  at  known  distances,  and  determine  the 
acuteness  of  vision  by  dividing  the  distance  at 
which  any  such  object  is  recognised  by  the 
distance  at  which  it  ought  to  be  recognised.  In 
the  same  way,  we  can  express  the  degrees  of  in- 
complete colour-blindness  by  the  distance  at  which 
a given  red  light,  or  a given  green  light,  would  be  re- 
cognised ; and,  when  we  have  arrived  at  the  normal 
standard,  we  can  express  all  that  falls  short  of  it 
b^  a fraction*  Thus,  if  a normal  eye  wQuld  re- 


cognise the  character  of  a given  light  at  a thousand 
yards,  and  an  incompletely  colour-blind  person 
could  not  recognise  it  until  he  had  approached 
within  five  hundred  yards,  the  latter  would  have 
only  half  acuteness  of  colour-sight  as  compared  with 
the  former.  An  ingenious  apparatus  for  determin- 
ing this  point  is  in  use  on  the  Belgian  State  rail- 
ways. In  principle  it  resembles  the  lamps  of  Pro- 
fessor Bonders  and  of  Mr.  Nettleship,  but  it  differs 
from  them  in  details.  The  aperture  through  which 
the  light  is  transmitted  is  covered  by  a disc  fur- 
nished with  what  is  called  an  “iris  diaphragm,’’ 
that  is,  a contrivance  by  which  the  size  of  the 
opening  may  be  regularly  increased  or  diminished 
by  the  action  of  a lever,  the  circularity  of  its  out- 
line being  all  the  while  maintained.  Behind  this 
variable  aperture  is  another  disc  carrying  coloured 
glasses.  The  person  to  be  examined  is  placed  five 
metres  from  the  instrument ; and  a disc  of  coloured 
light  is  shown  to  him  of  such  brightness  and 
magnitude  as  a signal  lamp,  in  clear  weather, 
would  present  at  700  metres.  He  is  not  permitted 
to  use  any  colour-names,  but  is  directed,  as  soon 
as  he  sees  a danger  signal,  to  call  out  “ stop,”  and 
as  soon  as  he  sees  a forward  signal  to  call  out 
“ right.”  If  he  makes  no  response  when  the  light 
is  first  exposed,  the  lever  is  moved  in  such  a way 
as  to  enlarge  the  luminous  opening  at  the  rate  in 
which  an  actual  signal  lamp  would  appear  to  be 
enlarged  to  a driver  approaching  it  at  thirty  miles 
an  hour ; and,  as  soon  as  the  man  calls  out  any- 
thing, either  rightly  or  wrongly,  the  size  of  the 
aperture  is  read  off,  and  the  examination  continued 
as  long  as  may  be  required.  In  this  way  the 
expert  becomes  able  to  say  that  the  candidate, 
instead  of  distinguishing  the  lights  at  700  metres, 
confuses  them  until  they  come  within,  say,  100 
metres,  and  it  is  then  for  the  authorities  of  the 
line  to  determine  whether  this  degree  of  colour- 
sight  is  sufficient  for  the  duties  about  which  the 
man  would  be  employed.  To  some  extent,  of 
course,  the  question  of  the  sufficiency  or  in- 
sufficiency of  incomplete  colour- vision  is  a question 
of  the  efficiency  of  brakes,  and  the  less  efficient 
are  the  brakes  with  which  any  train  is  provided, 
the  more  important  it  becomes  that  the  driver 
should  be  able  to  recognise  colour  signals  at  the 
normal  distance. 

The  Nautical  Department  of  the  Board  of 
Trade,  now  for  the  last  three  years,  has  in- 
sisted upon  an  examination  in  colour  as  a 
preliminary  to  the  professional  examination  for 
candidates  for  masters  or  mates’  certificates,  and 
there  can  be  no  doubt  that  great  credit  is  due  to 
this  department  of  the  Government  for  its  prompt 
recognition  of  the  requirements  of  the  public 
safety  in  this  respect.  According  to  an  official 
return,  only  26  candidates  were  found  to  be 
decidedly  colour-blind  out  of  5,967  examined  in 
two  years,  or  0*43  (less  than  one-half)  per  cent. 
This  small  proportion  points  to  one  of  two  condi- 
tions, either  an  imperfect  method  of  conducting 
the  examination,  or  else  the  elimination  of  a large 
number  of  colour-blind  persons  as  the  result  of 
private  examinations  directed  to  the  same  point. 
I think  it  is  probable  that  both  causes  concur  in 
the  production  of  the  result. 

The  examination  by  the  officials  of  the  Board  of 
Trade  was  arranged  prior  to  the  more  exact  know- 
ledge, which  has  lately  been  attained,  of  the  actual 
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conditions  into  which  inquiry  should  be  made,  and 
it  is  conducted  in  the  following  manner.  The 
examiner  is  furnished  with  thirty  cards,  of  which 
five  are  white,  five  black,  five  blue,  five  red,  five 
green,  and  five  yellow,  the  colours  being  all 
saturated.  Shuffling  the  cards,  he  withdraws 
now  one,  now  another,  and,  suddenly  showing  it 
to  the  candidate,  asks  what  colour  it  is.  Correct 
names  are  accepted  as  evidence  of  correct  colour- 
vision  ; and  the  examination  is  carried  further  by 
pieces  of  coloured  glass,  held  up  between  the  per- 
son examined  and  a window.  Now  I think  it  quite 
possible  that  an  intelligent  man,  trained,  as  the 
colour-blind  often  are  trained,  to  study  slight  dif- 
ferences of  luminosity,  might  conceal  colour-blind- 
ness throughout  such  an  examination.  Assuming 
him  to  be  red-blind  or  green-blind,  and  these  are 
the  most  common  forms,  he  would  be  in  no  danger 
with  the  rest  of  the  cards,  and  the  very  saturated 
reds  and  greens  would  present  to  him  marked  dif- 
ferences of  luminosity.  I think  that  a case  of  in- 
complete colour-blindness,  which  might  entail 
great  danger  from  incapacity  to  recognise  colour 
signals  at  sufflcient  distances,  might  entirely  escape 
discovery.  For  naval  purposes,  the  examination 
cannot  be  confined,  as  in  the  railway  services  it 
may  be,  to  red  and  green  alone ; on  account  of  the 
various  colours  of  signal  flags ; and  I think  it 
might  be  rendered  perfectly  safe  by  the  same 
method  which  I have  suggested  for  railways,  a 
little  modified  to  meet  the  altered  circumstances. 
The  examiner  should,  I think,  have  his  tests  in 
wools,  with  five  or  six  shades  of  each  colour,  and 
the  candidate  should  be  required  to  sort  them 
rapidly  into  heaps. 

It  is  not  the  practice  of  the  Board  of  Trade  to 
refuse  certificates  to  colour-blind  applicants,  but 
only  to  endorse  the  fact  of  colour-blindness  upon 
the  certificate.  In  this  way  the  officer  himself,  and 
his  employer,  are  alike  warned  of  his  defect,  and, 
while  he  may  be  engaged  on  account  of  his  other 
capabilities,  neither  he  nor  they  will  have  any 
excuse  for  trusting  to  his  power  of  discrimina- 
ting colour- signals.  If  the  wool  test  were  adopted 
in  the  seiwice,  I would  suggest  further  that,  as  in 
the  case  of  railways,  the  subjects  of  incomplete 
colour-blindness  should  be  tested  by  experts  with 
reference  to  degree,  and  that  this  should  be  endorsed 
upon  the  certificate  as  well  as  the  complete  forms 
of  the  affection.  I trust,  however,  that  the 
time  is  not  far  distant  when  proper  examinations 
during  childhood  will  prevent  persons  from  taking 
the  first  step  in  callings  for  which  they  are 
manifestly  unfit. 

I have  left  myself  very  little  time  in  which  to 
speak  of  the  influence  of  colour-blindness  upon 
other  callings;  and,  in  the  few  words  which  I can 
devote  to  this  part  of  the  subject,  I may  mention 
that  it  seems  to  be  really  an  advantage  to  engravers, 
and  generally  to  all  persons  v/ho  produce  illustra- 
tions in  black  and  white,  on  account  of  the  in- 
creased acuteness  of  perception  of  the  variations 
of  light  and  shade  to  which  it  appears  to  lead. 
In  many  other  callings  it  presents  a serious  impedi- 
ment to  success.  There  was  a clerk  in  a Govern- 
ment office  in  London  whose  desk  was  furnished 
wfith  three  bottles,  containingrespectively,red,  blue, 
and  black  ink ; and  he  only  knew  which  was  which 
by  placing  them  before  him  in  some  definite  order. 
It  was  the  pleasure  of  mischievous  boys  in  the 


office,  who  had  found  out  the  clerk’s  defect,  to 
change  this  order  whenever  his  back  was  turned ; 
and  the  result  was  that  he  used  to  bring  to  his 
superiors  parti-coloured  letters  for  signature.  He 
was  transferred  to  a department  where  it  was  his 
duty  to  tick  off  certain  entries  with  black  ink  and 
others  with  red ; and  here  he  succeeded  in  pro- 
ducing a confusion  which  has  hardly  yet  been  dis- 
entangled, and  which,  utimately  led  to  his  dis- 
missal. Dr.  Joy  Jeffries  tells  me  of  a portrait 
painter  in  New  Boston,  so  skilful  in  his  drawing 
that  he  gets  £100  or  £200  for  a portrait,  but  who 
has  to  employ  somebody  else  to  mark  his  reds  and 
greens  before  he  ventures  to  use  them.  He  also 
mentions  three  brothers  who  are  colour-blind.  One 
of  them  was  a carriage  painter,  and  he  had  to  have 
his  paint-pot  given  him  by  somebody  else  before  he 
could  begin  to  work.  Another  was  in  a furniture 
store,  and  could  not  rise  above  a packer,  in  conse- 
quence of  having  tried  to  persuade  an  old  lady  to 
buy  a red  sofa  to  match  with  green  chairs.  The 
third  was  in  a large  dry  goods  store,  but  could 
do  only  menial  work  in  consequence  of  his  defect. 
Dr.  Jeffries  also  tells  me  of  a medical  student, 
who  was  plucked  in  his  examination  on  account 
of  errors  in  discriminating  the  actions  of  chemical 
tests,  which  were  afterwards  discovered  to  be 
due  to  colour-blindness ; and  in  his  book  on 
the  subject  he  mentions  the  case  of  a post-office 
clerk  in  Prussia,  who  was  found  to  be  constantly 
wrong  with  his  accounts  about  the  stamps.  But  at 
length  it  was  discovered  that  he  was  colour-blind, 
and  could  not  distinguish  red  from  green  stamps, 
so  that  he  was  perpetually  in  error  about  his 
charges  for  those  which  he  issued  to  purchasers, 
A volume  might  be  written  about  the  possible  mis- 
takes of  the  colour-blind,  but  it  would  not  materi- 
ally advance  our  knowledge  for  any  practical  pur- 
pose. The  most  remarkable  are  those  committed, 
when  two  colour-blind  persons  reinforce  each  other, 
as  in  the  case  of  the  gentleman  who  went  to  match 
some  red  wools  for  his  wife,  and  succeeded,  by  the 
luminosity  of  sample,  as  long  as  only  the  bundle  of 
red  wool  was  brought  to  him  to  select  from.  At 
last  a time  came  when  a colour-blind  shopman 
brought  him  a bundle  of  green  wools,  and  from 
this  the  two  together  selected  their  matches 
for  the  red  with  entire  complacency. 

In  a large  number  of  civilised  countries,  the  facts 
which  I have  roughly  brought  together  in  these 
lectures  have  already  induced  steps  to  be  taken  by 
persons  in  authority  to  provide  against  the  dangers 
of  the  situation.  In  England,  as  I have  stated, 
the  Board  of  Trade  was  early  in  the  field,  and, 
thanks  to  the  powers  committed  to  it,  is  able  to 
afford  protection  to  the  mercantile  marine  without 
a special  act  of  parliament  being  required.  In 
Norway  and  Sweden,  where  railways  are  more 
under  control  than  with  us,  similar  arrangements 
have  been  made  with  regard  to  them.  In  various 
continental  countries  people  are  becoming  more  and 
more  attentive  to  the  subject ; but  the  lead  has  been 
taked  in  the  United  States.  Massachusetts  was 
the  first  to  legislate  ; and  a stringent  law  has 
quite  recently  been  passed  in  Connecticut,  which 
requires  the  whole  personnel  of  the  railways  of  the 
State  to  be  examined  for  colour- vision  every  two 
years  by  a “ competent  person  ; ” a phrase  which, 
if  it  were  used  in  England,  wonld  furnish  much 
I employment  to  the  gentlemen  of  the  long  robe^ 
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The  time  is,  however,  quite  ripe  for  some  action  to 
be  taken  in  this  country ; and  I think  our  past  ex- 
perience of  railway  management,  as,  for  instance, 
in  the  almost  kindred  matter  of  brakes,  shows  that 
the  companies  cannot  be  trusted  to  do  what  the 
public  safety  demands.  I have  long  felt  that  we 
shall  never  obtain  the  safety  which  the  best 
form  of  brake  is  calculated  to  afford,  until  the 
question  becomes  so  familiar  to  the  public  that, 
when  accidents  occur  through  inefficient  brakes, 
juries  remember  the  fact  in  estimating  damages. 
The  brake  question,  unfortunately,  is  a complicated 
one,  permitting  of  a considerable  conflict  of  asser- 
tion ; but  the  question  of  colour-blind  drivers  and 
stokers  is  a comparatively  simple  one.  It  is  much 
to  be  wished  than  an  Act  could  be  obtained  which 
would  compel  all  railway  companies  to  have  their 
servants  tested  for  colour-vision  by  scientific 
methods ; although  it  might  fairly  be  left  to  the 
companies  themselves  to  employ  the  colour-blind, 
if  they  chose  to  do  so,  in  any  capacity  in  which 
their  defect  was  not  a source  of  danger.  But 
colour-blindness  should  at  least  be  made  known ; 
and  there  should  be  no  possibility  of  lives  and 
property  being  sacrificed  through  ignorance  of  its 
existence. 


MISCELLANEOUS. 

^ 

CHINA  GRASS  DRESSING  MACHINES. 

By  C.  G.  Warnford  Lock. 

I have  just  received  from  the  Agricultural  Depart- 
ment of  the  Indian  Government  a report  on  the  trials 
of  the  China  grass  machines,  which  was  intended  for 
incorporation  in  the  article  on  ‘ ‘ Fibrous  Substances  ’ ’ 
in  Spons’  “ Encyclopeedia.”  It  has  arrived  too  late 
for  this  purpose,  but  will  probably  interest  readers  of 
the  Journal. 

The  seven  competing  processes  may  he  thus  briefly 
described  : — 

1.  J.  P.  Vander  Ploeg’s  appliances  consisted  of  a 
crushing  and  a scutching  machine ; he  cleaned  the 
fibre  finally  by  boiling  it  in  a prepared  liquor. 

2.  J.  Nagoua  used  a combined  crushing  and 
scutching  machine,  adaptable  to  both  operations. 

3.  R.  H.  CoUyer  boiled  the  stems  first  in  water 
with  a very  little  soda,  then  passed  them  through  a 
machine  which  broke  them  up,  and  again  through  the 
same  to  clean  them.  He  had  also  a smaller  manual 
machine,  costing  only  £60,  but  unsuitable  for  a regular 
factory. 

4.  Laberie  and  Berthet’s  machine  crushed  the  stems, 
which  were  kept  constantly  wetted  ; the  fibre  was  then 
steeped  in  a bleaching  liquor  and  an  alkaline  liquor. 

5.  J.  Cameron  abandoned  the  machines  described 
in  his  specification,  and  brought  a hand  implement. 

6.  C.  F.  Amery  broke  the  stems  in  a crushing 
machine,  boiled  them  in  an  alkaline  solution,  and  again 
passed  them  through  the  breaking  machine. 

7.  C.  E.  Blechynden  steamed  the  stems,  peeled 
them  by  hand,  and  then  beat  them  by  hand  with 
mallets. 

The  reports  of  the  experts  upon  all  the  samples  turned 
out  by  the  competitors  concur  in  placing  them  far  below 
the  fibre  imported  into  England  from  China,  which  is 
valued  at  £50  a ton.  The  most  favourably  received 
samples  were  Nagoua' s,  described  as  containing  “ some 
good  fibre,  and  fairly  marketable,”  and  valued  at  £26 
a ton ; and  three  lots  from  Cameron  priced  at  £15,  £18, 


and  £11  a ton  respectively.  One  of  Cameron’s  samples 
was  approved  of  as  being  the  best  as  far  as  freedom 
from  bark  was  concerned ; but  the  fibre  was  broken 
and  tangled,  would  never  give  so  large  a yield  of  sliver 
as  Nagoua’ s,  and  the  sliver  would  not  be  so  long.  The 
brokers  say  that  none  of  the  samples  are  nearly  up  to 
the  requirements.  Nagoua’ s is  the  only  one  which 
could  be  used  for  China  grass  purposes,  and  this  would 
only  sell  freely  in  a market  bare  of  the  regular  article. 
Accordingly,  the  prizes  originally  offered  will  not  be 
awarded,  but  certain  of  the  competitors  are  recom- 
mended for  smaller  grants.  The  lesser  value  placed 
upon  Vander  Ploegs’  fibre  is  attributed  to  the  fact  that 
he  aimed  at  producing  it  in  a finished  state  fit  for  the 
spinner,  and  not  to  the  inability  of  his  machines  to 
compete  with  Nagoua’ s and  Cameron’s.  It  is  also 
remarked  that  Cameron’s  process  is  but  an  improvement 
upon  native  methods  current  in  India,  and  such  as  is 
applied  in  many  of  the  Indian  gaols  for  extracting  aloe 
fibre  ; it  can  be  employed  upon  green  or  dry,  short  or 
long  stems,  but  would  hardly  be  applicable  on  a plan- 
tation where  many  acres  had  to  be  cleared  quickly. 
Therefore  the  recommendations  are  5,000  rupees  each 
to  Nagoua  and  Vander  Ploeg,  and  1,000  to  Cameron. 

The  committee  conclude  that,  from  the  low  valuation 
put  upon  the  samples  produced  at  the  competition,  it 
does  not  seem  probable  that  the  Indian  product  will 
yet  be  able  to  compete  with  the  Chinese.  But  if  the 
plant  can  be  grown  in  the  moist  climate  and  rich  soil 
of  parts  of  Burma,  Upper  Assam,  and  eastern  and 
northern  Bengal,  with  only  the  ordinary  care  required 
for  a rather  superior  crop,  it  may  possibly  succeed 
commercially.  Until  this  has  been  satisfactorily 
proved,  and  a real  need  has  arisen  for  effective  modes 
of  treatment,  the  Government  has  no  intention  of 
renewing  the  offer  of  prizes  ; and  will  content  itself 
with  maintaining  some  acres  of  the  plant  under  culti- 
vation, for  supplying  roots  to  intending  growers. 

Thus,  even  after  much  experience  has  been  gained  in 
the  matter,  and  with  every  incentive  to  success,  the 
maclfinists  of  Europe  are  compelled  to  confess  their 
complete  inability  to  match  the  manual  work  of  the 
Chinese.  It  may  be  incidentally  remarked  that  out  of 
the  seven  competitors  no  less  than  four  departed  from 
their  proposed  plans,  these  four  including  all  the  Engfish. 
This  fact  seems  to  indicate  an  imperfect  previous 
acquaintance  with  the  material  to  be  treated,  and 
amounts  to  an  acknowledgment  at  the  eleventh  hour 
that  they  had  been  working  in  the  wrong  direction. 
This  may  probably  help  to  account  for  their  backward- 
ness. On  the  other  hand,  of  the  remaining  three,  two  | 
(the  Frenchmen)  have  presumably  not  neglected  ^ to 
experiment  upon  the  plant  which  is  under  cultivation 
in  the  south  of  France,  and  they  are  in  fact  already  j 
well  known  among  Continental  textile  machinists,  j 
The  moral  of  this  is  the  necessity  for  further  experi- 
ment on  the  part  of  English  machinists. 


CINCHONA  CULTIVATION  IN  BENGAL. 

Surgeon-Major  George  King,  the  Superintendent  of 
the  Royal  Botanical  Garden,  Calcutta,  points  out,  in  his 
last  report,  that  the  avowed  object  of  Government  in 
maintaining  its  cinchona  plantations  is  not  to  grow  bark 
for  sale  in  England  or  elsewhere,  but  to  produce  raw 
material  for  the  manufacture  of  cinchona  febrifuge  for 
the  use  of  the  people  of  India,  but  the  plantations  are 
now  so  extensive  that  attention  can  be  paid  to  other 
besides  the  quinine-producing  trees.  This  report,  dated 
28th  May,  1881,  is  the  Nineteenth  Amnual  Report  of 
the  Government  Cinchona  Plantations  in  British 
Sikkum,  and  with  it  Dr.  King’s  report,  of  the  same 
date,  has  been  received.  The  following  is  an  abstract 
of  the  contents  of  these  documents  : — 

The  planting  operations  of  the  year  were  confined  to 
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yellow  bark  trees  and  trees  of  the  still  unnamed  hybrid 
variety.  It  has  not  been  deemed  necessary  to  increase 
the  number  of  Succirubra  trees,  from  which  the  cinchona 
febrifug-e  is  manufactured.  There  are  now  more  than 
four  millions  of  these  trees  on  the  two  plantations  of 
Mimgpoo  and  Sittong,  and  this  is  considered  quite 
sufficient  to  provide  red  bark  for  a much  larger  consump- 
tion of  the  febrifuge  than  there  is  any  reason  imme- 
diately to  anticipate.  Endeavours  have  therefore  been 
confined  to  increasing  the  stock  of  qiiinine -producing 
trees  to  meet  the  demand  for  sulphate  of  quinine  in  the 
hospitals  and  different  departments  of  the  Grovemment 
service.  There  are  two  descriptions  of  these  trees  on 
the  plantations,  the  supposed  hybrid  variety  and  the 
Calisaya.  Of  the  former,  which  yields  a bark  rich  in 
quinine,  90,320  plants  were  put  out  during  the  year, 
85,320  at  Mungpoo,  and  5,000  at  Sittong,  and  the 
total  number  now  on  the  plantations  is  199,898. 
Special  attention  has  been  devoted  to  the  propoga- 
tion  of  the  Ledgeriana  variety  of  Calimya,  which  is 
especially  rich  in  quinine,  and  99,415  trees  were  planted 
out  at  Mungpoo.  At  Sittong  6,000  Calisaya  ixeQS  were 
put  out.  There  is  a large  nursery  stock  of  Ledgerianas, 
and  the  permanent  plantation  of  this  valuable  variety 
will  probably  be  largely  increased  during  the  current 
year.  The  propagation  of  the  species  which  yields  the 
Carthagena  or  Columbian  bark  has  been  retarded  by  the 
attacks  of  the  “thrip”  pest.  This  species  was  only 
introduced  in  January,  1880,  when  the  late  Mr.  Bier- 
mann  brought  out  four  plants  of  it.  There  are  now  60 
rooted  plants  and  90  partially  rooted  cuttings,  and  every 
effort  v^l  be  made  to  increase  the  stock. 

The  total  number  of  trees  of  all  kinds  planted  out  in 
the  two  plantations  of  Mungpoo  and  Sittong  is 
4,677,720,  this  anmimt  being  made  up  of  the  following 
items:  — C.  succirubra  (red),  4,034,535;  C.  calisaya 
(yellow),  412,695;  unnamed  variety,  199,898;  other 
kinds,  30,592. 

The  produce  of  the  plantations  of  the  year  was 
377,525  lbs.  of  dry  bark,  against  361,590  lbs.  in  1879-80, 
and  261,659  lbs.  in  1878-79. 

A large  number  of  trees  of  the  interior  kinds  of 
Calisaya  were  uprooted  duiing  the  year.  This  species 
includes  several  varieties,  many  of  which,  as  Dr.  King- 
Bays,  “ produce  barks  which  are  essentially  druggists’ 
barks,  being  well  suited  for  preparations,  such  as  decoc- 
tions and  tinctures,  but  being  unsuited  for  the  manu- 
facture of  febrifuge,  and  containing  too  little  quinine 
to  be  worked  profitably  as  sources  of  the  pure  sulphate 
of  that  alkaloid.”  Tliere  being  thus  no  way  of  dispos- 
ing locally  of  a considerable  quantity  of  yellow  bark,  a 
consignment  was  sent  to  London  for  sale.  The  oppor- 
tunity was  taken  to  send  a small  quantity  of  good 
Ledgeriana  bark  to  get  some  idea  of  its  conunercial  value. 
Dr.  King  remarks  that  yellow  bark  of  any  kind  from 
India  had  never  before  been  offered  in  the  London 
market,  and  that,  indeed,  except  at  Mimgpoo,  it  is  not 
grown  anywhere  in  British  India.  The  result  was  con- 
.sidered  most  satisfactory.  Ledgeriana  bark  sold  for 
10s.  lOd.  per  potmd,  and  the  inferior  bark  also  fetched 
very  good  prices. 

The  introduction  of  the  Java  plan  of  shaving  the 
bark  of  living  trees  to  the  height  of  from  8 ft.  to  10  ft. 
from  the  groimd  was  an  interesting  feature  in  the 
operations  of  the  year.  The  results  have  been  favour- 
able, as  under  this  plan  the  bark  renews  perfectly. 
Dr.  King  proposes  to  test  by  analysis  whether  the  re- 
newed bark  is  as  rich  in  medicinal  alkaloids  as  the 
original  bark.  But  the  Dutch  plan  of  grafting  Ledgeriana 
on  Succirubra  stocks,  which  was  also  tried  during  the 
ear,  was  not  attended  with  success.  A further  trial, 
owever,  will  be  made. 

The  general  condition  of  the  plantations  is  satisfactory. 
The  growth  of  Succirubra  in  Sittong  is  not  as  flourishing 
as  it  might  be ; but  Ledgeriana  and  the  hybrid  variety 
are  thriving  well.  It  is  found  that  these  two  varieties 
grow  better  on  land  with  a southern  exposure  than  on 


land  that  looks  to  the  north.  It  will  thus  be  possible  to 
utilise  a considerable  area  which  has  hitherto  been  con- 
sidered unsuitable  for  any  kind  of  cinchona. 

The  total  outturn  of  the  febrifuge  factory  during  the 
year  was  9,296  lbs.  The  cost  of  manufacture,  including 
the  cost  of  the  bark  used,  was  Rs.  85,921  6a.  3p.,  and 
the  average  cost  per  pound  rather  less  than  last  year. 
During  the  year  8,653  lbs.  13  oz.  of  febrifuge  was  dis- 


posed of  as  follows  : — 

Iba.  oz. 

To  medical  depot,  Calcutta 3,000  0 

,,  ,,  Bombay 2,000  0 

,,  ,,  Madras 500  0 

Sold  to  the  public  3,150  11 

Given  as  samples,  &c 3 2 


Total 8,653  13 


The  sales  to  the  public  are  stated  to  be  steadily  in- 
creasing, and  the  febrigage  is  said  to  be  daily  increasing 
in  reputation  as  a thoroughly  good  cure  for  fever. 

The  flnancial  results  of  the  operations  during  the  year 
were  very  satisfactory.  The  receipts  from  the  sale  of 
febrifuge  and  seed  and  plants,  and  the  sale  of  bark  in 
London,  amounted  to  Rs.  1,79,657  2a.  lip. 

The  actual  profit  exhibited  on  the  year’s  working  was 
80,290  rupees,  equal  to  8 per  cent,  on  the  capital  of  the 
plantation,  while  the  value  of  the  stock  in  hand  at  cost 
price  was  94,294  rupees.  This,  however,  does  not 
represent  the  whole  of  the  gain  of  the  year.  The  price 
of  quinine  was  very  high,  and  the  cost  of  5,550  lbs., 
which  would  have  been  used  by  Government  had  the 
febrifuge  not  been  available,  would  have  been,  at  the 
lowest  estimate,  5,50,000  rupees.  The  cost  of  the  febri- 
fuge used  was  only  90,880.  There  was  thus  a clear 
saving  of  4^  lakhs  of  rupees.  The  savings  effected  by 
similar  substitutions  of  febrifuge  for  quinine  in  previous 
years  amounted  to  Ilf  lakhs.  The  total  saving  there- 
fore has  already  amonnted  to  more  than  16  lakhs  of 
rupees. 

The  expenditure  for  the  year  amounted  to  Rs.  71,705 
10a.  4p.,  being  between  one  and  two  thousand  rupees 
less  than  the  budget  estimate  and  allotment.  In  maMng 
out  the  accounts,  care  is  taken  to  keep  the  expenditure 
of  each  plantation  distinct.  Dr.  King  observes  that 
” the  account  of  the  Sittong  plantation  ought,  when  it 
is  completed,  to  be  of  much  interest  to  Cinchona 
planters,  as  they  will  show  at  how  cheap  a rate  a 
plantation  can  be  put  out,  when  the  price  of  experience 
does  not  form,  as  it  so  often  does  in  new  enterprises,  a 
very  heavy  item  in  the  capital  expenditure.” 


ANTIMONY  DEPOSITS  IN  SONORA. 

In  the  recesses  of  a short  range  of  mountains,  the 
Sierra  del  Alamo  Muerto,  which  skirts  the  eastern 
shore  of  the  Gulf  of  California,  at  about  thirty  miles 
from  the  gulf,  and  fifty  miles  from  El  Altar,  are  several 
silver  ledges,  which  have  been  worked  from  time 
immemorial  by  the  Mexicans,  and  have  recently  passed 
into  American  hands.  The  most  notable,  says  a writer 
in  the  American  Mail,  is  the  San  Felix,  which  has  been 
burrowed  into  to  a depth  of  700  feet  on  the  incline. 
On  the  northern  flank  of  the  range  an  area  of  consider- 
able extent  is  strewn  with  quartz  and  a heavy  yellow 
mineral.  This  is  said  to  have  been  long  ago  amalgamated 
for  silver,  but  to  have  yielded  so  base  an  amalgam  (per- 
haps from  the  presence  of  a little  native  antimony)  as  to 
have  been  rejected  as  a silver  ere ; and  its  true  character 
seems  to  have  been  either  overlooked  or  mistaken  mitil 
recently.  Samples  were  sent  to  England,  where  the  value 
of  the  mineral  as  an  ore  of  pure  oxide  of  abtimony  was 
at  once  recognised.  Shortly  after  that  Professor  Cox, 
late  of  the  Indiana  survey,  made  arrangements  with  the 
owners  to  ship  the  ore  for  treatment  to  works  he  has 
since  erected  in  Oakland,  Cal.  There  appear  to  be 
three  systems  of  veins  within  an  area  of  about  four 
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square  miles.  First,  the  most  northerly  group,  the  San 
Jose,  was  last  winter  the  most  productive  in  antimony  ; 
but  it  carried  no  silver.  Bodies  four  feet  wide,  of  almost 
pure  oxide  of  antimony,  were  exposed.  A schooner 
load  had  already  been  shipped,  and  large  quantities  of 
ore  awaited  transport.  Second,  the  Santa  Margarita 
group,  and,  third,  the  Argentine  group.  Both  the 
second  and  third  are  silver  bearing,  but  the  first 
was  richer  in  antimony  than  the  latter.  Later 
developments  make  the  outlook  for  antimony  in 
the  Argentine  as  good  as  in  Santa  Margarita. 
A shallow  shaft,  20  feet  deep,  was  sinking  on  the 
Margarita,  which  in  the  bottom  exposed  a mass  of 
pure  oxide  of  antimony,  four  feet  wide.  The  ore  is 
of  a light  yellowish-green  colour,  irregularly  jointed, 
and  breaks  with  a rough  conchoidal  fracture.  The 
silver  appears  to  coat  the  joints  only,  and  not  to 
permeate  the  mass  of  the  ore,  and  seems  to  exist  as 
chloride  and  iodide.  The  silver  contents  are  said  to  be 
125  doUarsper  ton,  which  is  considered  to  be  a very  mode- 
rate estimate,  as  on  the  pile  at  the  mouth  of  the  Santa 
Margarita  shaft  it  was  difficult  to  find  a lump  whose 
joints  were  not  more  or  less  stained  with  silver,  while 
many  were  thickly  covered.  Since  then  work  has  gone 
on  actively  on  all  three  groups  of  lodes.  On  the  first  the 
ore  bodies  have  been  developed  to  a depth  of  72  feet,  on 
the  second  to  a depth  of  70  feet,  and  on  the  third  to  a 
depth  of  118  feet,  with  no  signs  as  yet  of  a change  in  the 
character  of  the  ore  or  average  size  of  the  ore  bodies, 
which,  however,  have  never  exhibited  great  uniformity 
in  width.  Two  schooner  loads  have  lately  been  shipped, 
and  it  is  estimated  that  5,000  tons  of  ore  have  been 
exposed  by  the  superficial  explorations  recently  made. 
A reference  to  Mr.  Cox’s  papers  on  the  native  oxide  of 
antimony,  read  before  the  American  Association,  will  be 
found  in  this  Journal,  vol.  xxviii.,  p.  874. 


NOTES  ON  BOOKS. 


lathe-work.  By  Paul  N,  Hasluck.  London : Crosby 
Lockwood  & Co.,  1881. 

There  is  no  doubt  that  many  interested  in  mechanics, 
especially  as  amateurs,  have  found  the  want  of  a good 
practical  treatise  on  the  amateur’s  tool  par  excellence, 
the  lathe.  “ Holtzapffel  ” is  too  costly  for  everybody, 
and,  besides,  the  original  work  stopped  short  before  it 
reached  the  lathe.  The  introductory  matter  extended 
itself  to  such  a length  that  the  author  had  not  time 
before  his  death  to  complete  the  work  he  had  designed. 
Many  other  writers  have  tried  to  fill  the  gap,  but, 
without  casting  any  reflection  on  their  efforts,  it  must 
be  allowed  that  we  are  still  without  such  a work  as 
“ Mechanical  Manipulation  ” would  have  been  had  the 
elder  Holtzapffel  lived  to  flnish  his  work.  Of  these 
writers,  Mr.  Hasluck  is  the  latest,  and  his  book  will 
certainly  bear  comparison  with  those  of  any  of  his 
rivals.  He  seems  to  owe  little  to  his  predecessors,  for 
his  book  looks  like  the  result  of  original  work  and 
experience,  and  as  such  it  will  doubtless  recommend 
itself  not  only  to  amateurs,  but  to  that  large  and  grow- 
ing class  of  artisans  who  are  gradually  flnding  out  that 
much  of  their  trade  can  be  learnt  from  books,  and  that 
practice  in  the  workshop  is  none  the  less  useful  if  it  is 
accompanied  by  some  of  the  general  knowledge  which 
is  given  by  a suitable  text-book.  Any  writer  on  the 
lathe  must  of  necessity  arrange  his  subject  in  one  certain 
fashion — that  is  if  he  intends  to  deal  with  the  subject 
generally,  and  not  to  treat  only,  or  principally,  of  a 
single  part  of  it.  He  naturally  commences  with  a little 
history — it  is  the  orthodox  thing  to  do,  and  it  makes  a 
pleasant  beginning.  Then  we  expect  a description  of 
the  lathe ; hand- turning  in  wood  and  metal  lead  up  in 


inevitable  sequence  to  the  slide-rest,  and  from  this  we  j 
generally  branch  off  in  one  direction  to  what  may  be  1 
termed  engineering  work,  and  in  the  other  to  orna- 
mental turning,  overhead  gear,  and  the  various 
elaborate  and  wonderful  chucks  which  are  the  delight 
of  the  ornamental  turner  and  the  wonder  of  the  | 
ignorant.  In  the  general  arrangement  of  his  materials, 

Mr.  Hasluck  follows — more  or  less— the  beaten  track, 
except  that  he  deals  almost  entirely  with  straightforward 
work.  Ornamental  turning  comes  in  for  practically  no 
notice  at  his  hand.  In  an  introductory  book  this  is 
certainly  a merit,  and  all  the  greater  merit  because 
instruction  and  information  in  this  department  of  lathe- 
work  is  more  readily  obtained  by  the  amateur  than  in 
other  branches  of  the  art,  while  the  apprentice  or  young 
engineer  does  not  require  it,  and  for  him  any  space  so 
occupied  in  the  book  would  be  space  almost,  if  not 
entirely,  wasted. 


GENEEAL  NOTES. 


London  Sanitary  Protection  Association. — The  first 
general  meeting  of  this  association  will  be  held  in  the  Society 
of  Arts’  Boom  on  Tuesday,  the  26th  inst.,  at  eight  p.m., 
when  Professor  Huxley  will  preside.  A report  of  the  work 
done  during  the  last  nine  months,  since  in  fact  the  reading 
of  Professor  Fleeming  Jenkin’s  paper  before  the  Society  of 
Arts  on  J anuary  1 2th  last,  will  be  given  by  Mr.  J enkin.  All 
members  of  the  Society  of  Arts  are  invited  to  attend  the 
meeting. 

Effects  of  Light  on  Vegetation. — Herr  Stebler  has 
been  making  experiments  lately  on  this  subject,  and  finds 
that  the  germination  of  certain  agricultural  grasses,  such  as 
meadow  grass  {poo)  is  much  more  favoured  by  light  than  by 
heat.  An  experiment  made  with  two  groups,  of  400  seeds 
each,  of  Foa  nemoralis,  showed  that  there  germinated  62  per 
cent,  in  light,  and  3 per  cent,  in  darkness.  Similar  results 
were  made  with  Foa  pratensis,  showing  59  per  cent,  ger- 
minating iu  light,  and  7 per  cent,  in  darkness.  Sun  light 
being  a ve:^  variable  force,  experiments  were  further  made 
with  gas  light,  and  with  the  same  result — viz.,  that  light 
favours  the  germmation  of  certain  seeds,  especially  grass, 
and  that  these  germinate  either  not  at  all,  or  very  scantily, 
in  darkness.  The  fact  was  verified  by  Herr  Stebler  in  a 
whole  series  of  seeds,  such  as  Festuca,  Cynosurus,  Alopecurus, 
&c.  In  the  case  of  seeds  that  germinate  quickly  and  early, 
such  as  clover,  beans,  or  peas,  Herr  Stebler  thinks  that  light 
is  probably  not  advantageous. 

Electric  Light  Engines. — Messrs.  Eobey,  of  Lincoln, 
show  seven  stationary  engines  at  the  Paris  Electrical 
Exhibition,  varying  in  size  from  1 0 to  40 -horse  power,  which 
supply  the  power  for  the  dynamo -electric  machines  of  the 
Brush  Electric  Light  Company,  and  are  remarkable  for  their 
steady  action,  owing  to  the  adoption  of  a special  automatic 
“ governor.”  The  40-horse  power  engine  dnves  about  forty 
arc  lights ; and,  after  careful  experiments,  it  is  found  that 
the  variation  from  the  nominal  speed  does  not  exceed  one 
revolution  during  the  evening’s  work  of  three  hours.  But 
in  addition  to  this  power  of  self -regulation,  Messrs.  Eobey 
have  adopted  the  expedient  of  making  two  or  three  engines 
keep  each  other  in  check.  Three  engines  are  used  to  drive 
one  length  of  shafting,  the  object  being  that  any  variation 
in  one  engine  may  be  absorbed  by  the  other  two,  and  a 
regular  speed  is  obtained.  If  the  three  engines  are  running 
at  full  speed  under  their  usual  load,  the  work  done  by  any 
one  engine  may  be  doubled  by  slightly  turning  a nut  on  the 
governor  spindle.  The  speed  of  the  shafting  is  not,  however, 
increased,  but  the  work  done  by  the  other  two  engines  is 
halved,  so  that  the  total  power  developed  remains  the  same. 
If,  for  instance,  the  three  engines  are  indicating  10 -horse 
power  each,  then  by  altering  the  governor  of  the  centre 
engine  to  20 -horse  power  the  other  engines  are  found  to 
indicate  only  5 -horse  power  each— the  total  power  remaining 
the  same  ; so  that  any  slight  variation  in  the  speed  of  one 
engine,  through  accident  or  otherwise,  is  immediately 
absorbed  by  the  others. 
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AU  communications  for  the  Society  shouldle  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.O. 


NOTICES. 


THE  JOURNAL. 

With  the  commencement  of  the  new  volume  on 
November  18,  certain  alterations  will  be  made  in 
the  type  used  in  the  Journal,  which  it  is  hoped  will 
improve  its  appearance.  No  change  will  be  made 
in  the  size  of  the  pages. 

As  the  regulations  of  the  Post-office  now  permit 
newspapers  to  be  stitched  without  incurring  addi- 
tional charge  for  postage,  it  is  intended  in  future 
to  stitch  the  Journal.  This  alteration,  also,  will 
commence  with  the  new  volume. 


ARRANGEMENTS  FOR  THE  SESSION. 

The  arrangements  for  the  one  hundred  and 
twenty-eighth  session  of  the  Society  have  now 
been  made  by  the  Council,  and  full  particulars  will 
be  printed  in  the  next  number  of  the  Journal. 

The  first  meeting  will  be  held  on  the  16th 
November,  when  the  opening  address  will  be  de- 
livered by  Sir  F.  J.  Bramwell,  F.R.S,  Chairman 
of  the  Coimcil.  Previous  to  Christmas,  there  will 
be  four  ordinary  meetings  in  addition  to  the  open- 
ing meeting.  Candidates  proposed  for  election  as 
luembers,  are  privileged  to  attend  the  opening 
meeting. 

There  will  be  four  courses  of  Cantor  Lectures 
during  the  session.  The  first  course,  on  “Some 
of  the  Industrial  uses  of  the  Calcium  Compounds,” 
by  Thomas  Bolas,  F.C.S.,  will  be  delivered  before 
Christmas. 

The  two  Juvenile  Lectures  at  Christmas  will  be 
by  W.  H.  Preece,  F.P.S.,  on  “ Eecent  Wonders  of 
Electricity.”  Announcement  of  the  arrangements 
for  these  Lectures  will  be  made  in  due  course. 


PATENT  LAW. 

The  evening  of  Wednesday,  November  30,  will 
1 e devoted  to  a discussion  on  the  Society  of  Arts’ 
J^atent  Bill,  which  will  be  continued  on  such  other 
evenings  as  may  be  found  convenient.  The  dis- 


cussion will  be  opened  by  Sir  Frederick  BrAm- 
WELL,  F.E.S.,  Chairman  of  the  Council. 

The  Secretary  will  be  glad  to  furnish  tickets  for 
the  meeting  to  persons  interested  in  the  subject  of 
Patent  Law  who  are  not  members  of  the  Society. 


OWEN  JONES  PRIZES  FOE  FURNITURE  DESIGNS. 

The  Council  are  Trustees  of  the  sum  of  £400, 
presented  to  them  by  the  Owen  Jones  Memorial 
Committee,  being  the  balance  of  the  subscriptions 
to  that  fund,  upon  trust  to  expend  the  interest 
thereof  in  prizes  to  “ Students  of  the  Schools  of 
Art  who  in  annual  competition  produce  the  best 
Designs  for  Household  Furniture,  Carpets,  Wall- 
papers and  Hangings,  Damask,  Chintzes,  &c., 
regulated  by  the  principles  laid  down  by  Owen 
Jones;”  the  prizes  to  “consist  of  a bound  copy  of 
Owen  Jones’s  ‘ Principles  of  Design,’  a Bronze 
Medal,  and  such  sums  of  money  as  the  fund 
admits  of.” 

The  prizes  will  be  awarded  on  the  results  of  the 
Annual  Competition  of  the  Science  and  Art  Depart- 
ment. Competing  designs  must  be  marked  “ In 
competition  for  the  Owen  Jones  Prizes.” 

The  next  award  will  be  made  in  1882,  when  six 
prizes  are  offered  for  competition,  each  prize  to 
consist  of  a bound  copy  of  Owen  Jones’s  “Prin- 
ciples of  Design,”  and  the  Society’s  Bronze  Medal. 


PROCEEDINGS  OF  THE  SOCIETY. 


EXHIBITION  OF  WORKS  OF  ART  APPLIED  TO 
FURNITURE,  1881. 

The  following  Eeport  of  the  judges  appointed 
to  recommend  awards  of  silver  and  bronze  medals, 
offered  by  the  Society  of  Arts  to  the  Designers 
and  Art  Workmen  whose  work  was  exhibited  in  the 
Exhibition  of  Works  of  Art  applied  to  Furniture, 
held  in  1881,  at  the  Eoyal  Albert-hall,  has  been 
received  by  the  Council,  and  been  approved  by 
them. 

1.  The  collection  of  woiks  of  Art  included  many 
branches  of  artistic  handicraft,  such  as  carving 
and  inlaying  in  wood,  ivory,  &c.,  cabinetwork  and 
fine  joinery,  painting  on  various  materials  like 
wood,  glass,  and  pottery,  glass  cutting,  the  process 
known  as  lodte  sur  pate,  beating  and  chasing  metals 
like  silver  and  brass,  wrought-iron  work,  modelled 
and  glazed  stoneware,  and  decorative  needlework. 
The  arrangement  of  the  objects  had  been  under- 
taken by  the  various  exhibiting  firms.  A definite 
space  had  been  assigned  to  each  firm,  who  decorated 
it  with  hangings  or  with  painted  and  gilt  moulded 
work,  or  wood  panelling,  &c.,  and  then  disposed 
within  it  the  various  objects  of  furniture,  &c. 
We  were  much  pleased  with  the  general  good 
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taste  displayed  in  the  separate  divisions  and  in  the 
aspect  of  the  Exhibition  as  a whole. 

2.  In  Bay  No.  1,  occupied  by  Messrs.  Grace  and 
Son,  the  important  cabinet  of  carved  walnut  wood 
was  distinguished  for  its  excellence.  A number  of 
hands,  it  was  stated,  had  been  employed  upon 
the  carving,  which  called  forth  our  admiration. 
It  was  therefore  not  possible  to  single  out  one 
Art  workman  to  whom  a medal  might  have  been 
awarded.  For  the  same  cause  no  distinction  could 
be  awarded  in  respect  of  the  admirably  inlaid 
octagon  table  of  walnut  wood,  the  design  for  the 
ornamental  border  of  whichhas  been  made  by  Mr.  J. 
D.  Grace.  The  painting  done  upon  a cabinet  of  satin 
wood,  by  Mr.  Herman  Scholz,  as  well  as  the  dainti- 
ness of  his  rendering  of  the  little  figures  of  boys  in 
the  medallions,  merit  the  distinction  of  a Bronze 
Medal.  In  this  Bay  a tray  and  set  of  tea  things, 
in  a dark  olive-green  body,  ornamented  with 
applications  of  well-depicted  forms  in  white  paste 
f pate  sur  pate exhibited  by  Messrs.  Mintons,  and 
designed  and  executed  by  Mons.  Solon,  we  specially 
commend  as  worthy  of  a Silver  Medal. 

3.  The  decoration  of  the  side  of  a room,  exhibited 
by  Messrs.  Morant,  Boyd,  and  Blanford,  remark- 
able for  the  excellence  and  finish  of  the  work,  was 
based  upon  a scheme  good  in  its  proportions,  and 
the  blending  of  the  delicate  tones  of  colour  adopted, 
with  those  of  the  damask  panels,  and  the  details  of 
the  ornamental  forms  used,  redound  to  the  good  taste 
of  the  designer,  Mr.  Y.  Barnard.  Messrs.  Morant, 
Boyd,  and  Blanford  also  exhibit  a satin  wood 
•cabinet,  and  we  consider  that  Mr.  H.  Eeich,  who 
inlaid  the  frieze  of  interlacing  garlands  upon  the 
front  of  the  drawer  and  the  central  ornament  of 
the  flap  should  be  rewarded  with  a Bronze  Medal. 

4.  Near  Bay  No.  2 hung  three  red  lustre  plates, 
the  work  of  Mr.  W.  de  Morgan,  to  whom  a Silver 
Medal  should  be  given  for  suitability  of  design  to 
the  materials  employed,  as  well  as  for  the  fine  tones 
of  colour  and  lustre  obtained. 

5.  In  Messrs.  Jackson  and  Graham’s  cabinet 
and  chimney-piece,  of  a so-called  Oriental  Greek 
character,  extraordinarily  delicate  and  perfectly 
fitting  marquetry  work,  and  very  finished  cabinet- 
makers’ work,  attracted  attention.  A Bronze  Medal 
is  due  to  Mr.  A.  Eeich,  the  marquetry  worker,  and 
a Bronze  Medal  to  Mr.  A.  Baldwin,  cabinet-maker; 
to  Mr.  Marchant,  who  is  understood  to  have  assisted 
ill  the  cabinet  work,  we  award  one  of  the  Society’s 
Gertificates.  Beneath  the  chimney-piece  in  rose- 
wood, with  plaques  of  inlay  of  ivory,  ebony,  and 
mother-o’ -pearl,  designed  by  Mr.  Allwright,  was  a 
wrought  iron  grate,  of  simple  design,  in  good 
taste,  made  by  Mr.  Sayei*,  a member  of  the  firm  of 
Messrs.  Feetham  and  Go.,  who  exhibited  other  grates 
.and  fire-irons  of  good  pattern  and  workmanship. 
A piece  of  embroidery,  designed  by  Mrs.  Alfred 
Morrison,  who  prescribed  the  colours  and  selected 
the  materials  used,  greatly  pleased  us  by  the 
excellent  distribution  of  Oriental  motives,  as  well 
us  the  beautiful  harmony  in  colour  displayed  in  it. 

6.  The  walnut  seat  for  a vestibule,  understood 
to  be  a copy  of  an  old  French  design,  reflects  great 
credit  in  respect  of  its  workmanship  upon  the 
exhibitors,  Messrs.  Gillow  and  Go.  The  carving, 
by  Mr.  M.  Anderson,  of  the  pendent  heads  of  the 
canopy,  and  scroll-work  on  the  arms  of  the  seat,  is 
well  done.  Garving  in  satin  wood  of  garlands,  on 
a small  scale,  but  in  high  relief,  and  also  of 


medallions,  with  a layer  of  satin  wood  upon  a 
ground  of  ebony,  in  imitation  of  cameo  cutting, 
executed  by  Mr.  Eoss,  to  decorate  the  satin  wood 
cabinet,  made  for  the  Empress  of  Eussia  by 
Messrs.  GiEow,  showed  much  skill  in  the  execu- 
tion, but  in  a direction  of  doubtful  taste. 

7.  The  carving  of  panels  of  boxwood  let  into  a 
rosewood  cabinet  exhibited  by  Messrs.  Holland 
and  Sons,  was  commendable. 

8.  In  Bay  No.  6,  some  lightly  constructed 
furniture,  including  a stand  in  dark  wood,  after 
a Japanese  model,  and  some  chairs  after  good 
models  of  the  Ghippendale  and  Sheraton  period, 
shown  by  Messrs.  Howard  and  Go.,  was  particu- 
larly noticeable  for  its  gracefully  designed  and 
well-cut  ornamental  detafis.  A rosewood  chimney- 
piece  showed  good  cabinet-maker’s  work.  The 
designer  of  these  pieces  is  Mr.  Eandal,  whom  we 
select  for  an  award  of  a Bronze  Medal,  as  well  as 
for  his  design  for  a white  metal  fire-place  and 
fittings.  Some  extraordinary  specimens  of  glass 
cutting  and  engraving,  by  Mr.  Northwood,  who 
has  produced  a very  remarkable /ac-smi7e  of  the 
“ Portland  vase,”  probably  unique  as  a work  of 
glass-cutting  of  modern  times ; and  a vase,  called 
the  “Milton  vase,”  designed  by  Mr.  Pargeter, 
of  the  Eed-house  Glass-works,  were  exhibited 
by  Mr.  Pargeter.  To  the  glass  engraver,  Mr. 
Northwood,  we  award  a Silver  Medal. 

9.  Messrs.  Wright  and  Mansfield  contributed 
several  excellent  examples  of  inlaid  work  of  the 
English  18th  century  style,  in  the  manner  of 
Ghippendale,  Adam,  and  Sheraton,  as  well  as 
work,  enamelled  and  decorated  in  the  style  of  designs 
by  Pergolesi.  Awards  of  Bronze  Medals  were 
made  to  Mr.  Thomas  Hinton,  the  foreman  work- 
man, and  to  Mr.  Victor  Eeich,  the  marquetry 
worker,  and  of  Gertificates  to  Messrs.  Samuel 
Bryne,  Gharles  Humphreys,  and  Thomas  Miller, 
cabinet-makers,  by  whom  the  more  important 
of  these  works  were  produced.  The  carved 
and  gilt  mirror  frames  and  girandoles  in  the  style 
of  the  18th  century  Enghsh,  and  of  Louis  XV. 
French  periods,  especially  three  placed  over  the 
sideboard,  were  noted  for  superior  workmanship, 
the  carving  being  done  by  Mr.  John  E.  Wingfield. 

10.  The  modelling  of  the  relief  ornament  carved 
by  many  hands,  in  a deep  red  mahogany  mantel- 
piece and  cabinet  exhibited  by  Messrs.  Gollinson 
and  Lock,  was  particularly  good,  and  we  award 
a Silver  Medal  to  Mr.  Webb,  the  modeller,  for  this 
and  for  many  other  specimens  exhibited.  His 
design  for  metal  sconces  was  distinguished  for  rich- 
ness in  arrangement  of  conventional  foliage,  well- 
grouped,  and  modelled  with  good  effect  of  low 
relief  and  harmony  in  flowing  lines.  The  metal 
worker  who  wrought  this  design  in  brass  is  Mr. 
Singer,  to  whom  we  award  a Bronze  Medal.  Of  a 
difterent  style,  but  of  much  excellence,  the  design 
being  by  Mr.  Lock,  the  modelling  by  Mr.  Webb, 
and  the  actual  metal  work  by  Mr.  G.  Price,  was  a 
mirror  frame  of  Tepousse  oxydised  silver.  »>  e 
award  a Bronze  Medal  to  Mr.  G.  Price  for  his  metal 
working.  The  whole  of  the  collection  of  furniture 
exhibited  by  Messrs.  Gollinson  and  Lock  was 
noticeable  for  the  completeness  of  workmanship 

throughout.  t i a 

11  Some  wrought  iron  by  Mr.  Sidney  Phelps,  ot 
Sidney  Sussex  Gollege,  Cambridge,  deserves  men- 
tion, especially  the  pg-n.e].  for  a balcony,  which  was 
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of  a good  style  of  design,  with  interlacements  of  rod 
iron  and  beaten  leaves  of  plate  iron.  The  figures 
in  the  small  panels,  of  deep  modelled  relief  in  terra- 
cotta, designed  and  executed  by  Mr.  G.  Tinworth, 
are  full  of  expressive  action,  and  we  consider 
that  a Certificate  should  be  awarded  to  this 
artist.  We  aw^ard  a second  Certificate  to  Mr. 
G.  Tinworth,  the  designer  of  the  large  flattened, 
circular  bowl,  executed  in  stoneware,  and  shown 
by  Messrs.  Doulton  ; and  a Certificate  to  Mr. 
Edward  Sears,  for  his  careful  and  clean  painting 
in  monochrome  on  two  tiles,  called  respectively 
“A  Saucy  Companion”  and  “An  Odd  Chicken.” 
We  desire  to  commend  the  skill  displayed  in  two 
delicately- carved  birds  in  lime- wood,  the  work  of 
LIr.  W.  Perry.  Two  panels  of  painted  glass,  suitable 
for  the  decoration  of  a house  or  hall,  representing 
“Art”  and  “ Science,”  appeared  to  us  to  show  a 
right  appreciation  of  the  application  of  coloured 
design  to  glass,  without  detracting  from  its  utility 
as  a window  through  which  light  has  to  pass. 

12.  In  Bay  No.  9,  containing  articles  exhibited 
bj'  Messrs.  Gregory  and  Co.,  the  reproduction  of  an 
old  English  arm-chair,  enriched  with  carved  and 
turned  rails,  and  a little  tea-table,  were  highly 
•finished  in  workmanship,  and  commendable  for  the 
lightness  of  their  construction.  We  award  a Bronze 
Medal  to  Mr.  W.  P.  Collins,  the  designer  of  these 
articles.  To  the  designer,  Mr.  T.  W.  Hay,  of  the 
woven  hanging,  for  the  drawing  and  arrangement 
of  details,  as  well  as  for  good  harmony  of  colour, 
we  propose  to  award  a Certificate. 

13.  The  well-proportioned  framework  or  walnut 
panelling,  for  the  side  of  dining-room  or  hall, 
shown  by  Messrs.  Johnstone,  Jeanes  and  Co  , in 
Bay  No.  11,  was  excellent  in  design,  but,  in  our 
-opinion,  the  effect  would  have  been  better  if  simple 
wood  panelling  instead  of  tapestry  had  been  used. 
As  it  was  it  produced  the  impression  of  an  open 
.screen  which  had  been  filled  up,  rather  than  of  a 
wall. 

14.  The  carving  of  the  students  of  the  School  of 
Wood  Carving,  South  Kensington  Museum,  was 
meritorious ; and  the  pilaster  executed  by  Miss 
Eleanor  Howe,  of  this  school,  showed  good  feeling 
for  flow  of  line  and  the  modelling  of  surfaces.  It 
may  be  well  to  mention  here  that  a principal 
aim  of  this  school  is  to  cultivate  the  production 
of  wood-carving  in  a broad  style,  and  at  a cheap 
rate,  similar  to  that  used  so  largely  for  decorative 
purposes  in  the  18th  century  in  this  country.  The 
works  of  this  school  are  not,  therefore,  intended 
to  compete  with  more  expensive  and  more  highly 
finished  wood-carvings. 

lo.  We  award  a Silver  Medal  to  Mr,  E.  Gleeson, 
for  the  suitable  and  graceful  fan-mounts,  which  he 
has  designed  and  executed,  especially  that  of 
ivory,  mounted  with  MechHn  lace.  The  inlaid 
amboyna  wood  table,  the  work  of  Mr.  Thomas 
J acob,  gained  the  distinction  of  a Bronze  Medal, 
for  the  beauty  of  the  marquetry  work. 

16.  In  concludin  g ou  r report  upon  this  Exhibition , 
we  are  of  opinion  that  annual  Exhibitions,  at  which 
are  shown  various  classes  of  Fine  Art  Applied  to 
Industry-,  such  as  those  represented  at  the  preset 't 
Exhibition,  might  be  usefully  supplemented  wer  e 
designers  for  aU  sorts  of  handicrafts  and  mar4ii- 
factures  to  be  encouraged,  to  submit  drawings  ar^d 
sketches  of  designs  “which  have  actually  heen 
carried  out.  A see+l^LU  was  allotted  for  such  draw-5 


ings  at  the  Paris  Exhibition  of  1878  ; and,  in  our 
opinion,  much  useful  instruction  and  information 
might  be  gained  from  such  an  annual  display  of 
designs  to  the  benefit  of  producers  and  consumers. 
George  Godwhst  (F.E.S.). 
Montague  Guest  (M.P.). 

Edward  J.  Poynter  (E.A.). 

Alan  S.  Cole  (Hon.  Secretary). 

5th  August,  1881. 

The  Viscount  Hardinge  wrote  to  express  his 
regret  at  being  prevented  from  attending  the 
meeting. 

LIST  OF  AWAEDS. 

Silver  Medals. 

Mons.  Solon,  for  olive  green  tea  service,  paic  sur  pate 
(Messrs,  Minton). 

Mr.  de  Morgan,  lustre  plates, 

Mr.  Webb,  modeller  and  designer  (Messrs.  Collinson 
and  Lock). 

Mr.  E.  Gleeson,  for  carved  fan  mounts. 

Mr,  North  wood,  for  glass  cutting  and  engraving 
(Mr.  Pargeter), 

Bronze  Medals. 

Mr.  H.  Scholz,  for  painted  furniture  (Messrs.  J.  G. 
Grace  and  Son). 

Mr.  Vernon  Barnard,  designer  of  side  of  room  (Messrs. 

Morant,  Boyd,  and  Blanford). 

Mr.  J.  E.  Eandal,  furniture  designs  and  design  for 
fender  (Messrs.  Howard  and  Co.). 

Mr.  Albert  Eeich,  marquetry  worker  (Messrs.  Jack- 
son  and  Graham). 

Mr.  H.  Eeich,  marquetry  worker  of  cabmet  (Messrs. 

Morant,  Boyd,  and  Blanford). 

Mr.  William  Allwidght,  designer  of  rosewood  chimney- 
piece,  inlaid  with  ivory,  ebony,  mother- o -pearl 
(Messrs.  Jackson  and  Graham). 

Mr.  Baldwin,  cabinet-maker  (Messrs.  Jackson  and 
Graham).  ^ . , 

Mr.  T.  Hinton,  foreman  cabinet-maker  (Messrs.  Wright 
and  Mansfield) . 

Mr.  Victor  Eeich,  marquetry  worker  (Messrs.  W riglit 
and  Mansfield) . , n- 

Mr.  Singer,  for  beaten  brass -work  (Messrs.  CoUmson 

and  Lock),  „ p /i\r 

Mr.  G.  Price,  for  beaten  oxydiged  silver  frame  (Messrs. 

Collinson  and  Lock),  „ « 

Mr.  W.  P.  Collins,  designs  for  furniture  (Messr.?. 
Gregory  and  Co.). 

Mr.  T.  Jacob,  for  marquetry  top  to  table. 

Certificates. 

Mr.  Marcliant,  cabinet  maker  (Messrs.  Jackson  and 

Mr.  C.  Humphreys,  cabinet-maker  (Messrs.  V right 
and  Mansfield). 

Mr.  T.  Miller  n ” 

Mr.  S.  Brvne  ,,  ” 

Mr.  M.  Anderson,  carver  (Messrs.  Gillows). 

Mr  T.  W.  Hay,  designer  of  woven  silken  fabric  tor 
room  decoration  (Messrs.  Gregory  and  Co.). 

Mr.  G.  Tinworth,  terra-cotta  panels. 

Mr,  G.  Tinworth,  designer  and  modeller  of  tlattened 
round  bowl,  shown  by  Messrs.  Doulton. 

Mr.  Edward  Sears,  for  painted  tiles. 

Miss  Eleanor  Eowe,  for  carved  wood  pilaster. 

Mr.  W.  Perry,  for  carving  in  wood. 

Mr.  Sidney  Phelps,  wrought-i^on  work. 

Mr.  W.  C.  Codman,  design^!:  of  panelling  (M.essrs- 
Johnstope  and  Jeanes). 
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MEDALS  OF  THE  SOCIETY  OF  ARTS. 

The  Society  of  Arts  grew  out  of  a suggestion 
made  by  William  Shipley,  a drawing  master  of 
i^orthampton,  and  brother  of  Jonathan  Shipley,  a 
well-known  Bishop  of  St.  Asaph.  Shipley  issued 
on  June  8th,  1753,  “ Proposals  for  raising  by  sub- 
scription a fund  to  be  distributed  in  premiums  for 
the  promoting  of  improvements  in  the  Liberal  Arts 
and  Sciences,  Manufactures,  &c and  in  Decem- 
ber of  the  same  year  he  published  “ a scheme  for 
putting  the  proposals  into  execution.”  The  Society 
was  formed  in  1754,  at  a meeting  held  on  22nd  of 
March  at  Eawthmell’s  coffee-house  in  Henrietta- 
street.  Covent-garden.  Premiums  were  at  once 
offered  for  the  discovery  of  cobalt  and  the  growth 
of  madder  in  this  country,  and  for  proficiency 
in  drawing.  With  these  offers  the  Society  com- 
menced its  prosperous  career.  A proposal  to  give 
medals  “ on  some  occasions  instead  of  money”  was 
considered  at  the  meeting  of  April  30th,  1755,  but 
the  matter  was  postponed  as  no  action  could  be 
taken  that  year.  Henry  Baker,  F.E.S.,  read  a 
paper  on  March,  24th,  1756,  proposing  the  dis- 
tribution of  medals  as  honorary  premiums,  in  which 
he  said — 

“It  is  therefore  proposed  that  a dye  be  made  for 
striking  medals  of  gold,  silver,  and  copper  (with  proper 
devices),  to  be  occasionally  bestowed  by  the  Society  as  a 
token  of  honour  and  esteem  on  such  as  shall  practice  or 
produce  some  new  manufacture  or  discovery  that  may 
employ  many  hands,  some  considerable  improvement  of 
public  utility,  or  some  valuable  branch  of  commerce  in 
one  or  the  other  metal,  according  to  the  nature  and  con- 
sequence of  the  improvement  or  ^scovery ; which  medals 
in  gold  shall  be  of  £5  value,  and  proportionately  in  silver 
and  copper,  though,  in  all  of  them,  the  honour  of  being 
thus  distinguished  is  the  principal  object  of  regard.” 

This  paper  was  referred  to  a committee  for  con- 
sideration on  March  31st.  The  committee  re- 
ported on  April  7th  that  they  were  of  opinion  that 
the  giving  of  medals  would  be  of  utility,  and  they 
suggested  that  a committee  should  be  appointed 
to  consider  a proper  device.  ' Subsequently  Mr. 
Baker  submitted  a sketch  of  a design,  as  did 
Nicholas  Crisp  and  Mr.  Ealph.  Hogarth,  Henry 
Cheere,  and  Nicholas  Highmore  were  upon  the 
medal  committee,  who  agreed  upon  a device,  and 
afterwards  James  Stuart,  William  Chambers,  and 
Thomas  Hollis,  were  added  to  the  committee.  After 
the  design  had  been  chased  upon  gold  plates,  and 
the  order  given  for  the  dies  to  be  cut,  a difficulty 
arose.  It  was  decided  on  March  23, 1757,  that  the 
value  of  the  medal  should  not  exceed  ten  guineas, 
but  when  specimens  of  the  selected  design  were 
produced  it  was  found  that  the  die  could  not  be 
carried  out  completely  if  less  than  15  guineas’ 
worth  of  gold  was  used.  This  was  considered  too 
much,  and  the  report  of  the  committee  was  re- 
ferred back  to  them,  with  instructions  to  obtain  a 
new  device  which  should  only  need  gold  to  the 
amount  of  five  guineas.  If,  however,  the  device 
in  hand  could  be  executed  for  the  proposed  five 
guineas,  this  was  to  be  preferred.  On  May,  24th, 
1758,  Mr.  Yeo  produced  two  gold  medals,  struck 
from  the  die  which  he  had  cast,  the  value  of  one 
being  ten  guineas,  that  of  the  other,  £8  10s.  This, 
was  not  considered  satisfactory,  and  the  committee 
to  whom  the  matter  was  referred  declined  to  make 


a report.  The  general  meeting  of  the  Society 
discussed  the  point  on  June  7,  and  resolved  : — 

‘ ‘ That  it  is  the  opinion  of  this  Society  that  the  said 
medal  does  not,  both  in  execution  and  expense, 
answer  the  interest  and  expectation  of  the  Society.” 

It  was  further  resolved  that  dies  and  puncheons 
should  be  cut  for  a new  medal,  according  to  the 
designs  of  Mr.  Stuart,  the  value  in  gold  not  to  be 
less  than  five,  nor  to  exceed  eight  guineas,  pursuant 
to  a former  resolution.  Mr.  Stuart  was  now  asked 
to  appoint  his  own  artist,  and  he  chose  Thomas 
Pingo,  the  famous  die  sinker,  who  agreed  to  cut 
dies  and  puncheons  for  eighty  guineas.  The  work 
was  quite  satisfactory,  but  in  November  Pingo 
found  that  he  could  not  buy  gold  and  silver  without 
a licence,  and  Mr.  Pinchbeck  (a  rather  ominous 
name,  considering  the  metal  associated  with  his 
name)  was  desired  to  furnish  Mr.  Pingo  with  gold 
and  silver  for  the'purpose.  At  last  the  Society  ob- 
tained what  they  had  so  long  been  striving  for — a 
thoroughly  good  medal,  at  a reasonable  cost.  On 
November  29,  the  thanks  of  the  Society  were 
unanimously  given  to  Mr.  Stuart,  and  a gold  medal 
was  ordered  to  be  presented  to  him,  for  the  great 
care  and  trouble  he  had  taken  in  this  matter.  On 
December  it  was  ordered : — 

‘ ‘ That  the  inscriptions  on  the  first  gold  medal,  which 
is  to  be  presented  to  Lord  Viscount  Folkestone,  Presi- 
dent of  this  Society,  be  forthwith  engraved,  as  follows 
(in  pursuance  of  the  resolution  of  the  24th  of  May 
last)  : — On  the  reverse,  without  the  wreath  of  ohve. 
To  Jacob,  Viscount  Folkestone,  Peesident  ; and 
within  the  wreath  of  ohve,  For  Eminent  Services.” 

Inscriptions  for  other  gold  medals  were  ordered  at 
the  same  meeting.  To  Lord  Eomney,  for  eminent 
services  ; to  Lady  Augusta  Greville,  for  drawing, 
1757 ; to  the  Duke  of  Beaufort,  Philip  Carteret 
Webb,  F.E.S.,  and  John  Berney — all  for  sowing 
acorns,  1757  ; and  to  James  Stuart,  painter  and 
architect,  “for  designing  this  medal.”  The  ob- 
verse of  the  medal  is  shown  in  the  annexed  figure. 


There  was  much  discussion  in  the  Society  res- 
pecting the  inscription  on  the  obverse  of  this  medal. 
Thus  in  May,  1857,  it  was  decided  that  the  legend 
should  be  “Arts  and  Commerce  Promoted  ” in- 
stead of  “ Arts,  Manufactures,  and  Commerce  Pro- 
moted.” In  November  it  was  changed  to  “Society 
for  Promoting  Arts  and  Commerce,”  and  later  on 
the  inscription  as  first  proposed  was  adopted.  In 
the  earlier  draft  the  date  of  institution  was  set  down 
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as  1753,  but  afterwards  it  was  fixed  for  the  year 
1754. 

This  medal  was  largely  used  for  nearly  half  a 
century,  but  in  1801,  James  Barry  took  occasion  in 
his  account  of  his  additions  to  the  pictures  in  the 
great  room,  to  suggest  an  improvement  in  the 
design.  He  wrote : — 

“ Mr.  Barry  begs  leave  to  add,  from  a letter  read  by 
him  to  the  Society,  Ooctober  25th,  1801,  that  in  con- 
sequence of  the  application  for  designs  for  a new  die  for 
their  medal,  he  stated  his  intention  of  introducing  a 
modification  of  their  former  design,  which  he  thought 
would  answer  their  intended  purpose.  The  more  the 
subject  matter  of  that  design  is  considered,  the  more 
one  must  admire  and  respect  the  sterling  good  sense  and 
weighty  consideration  of  the  original  founders  of  the 
Society.  Nothing  can  be  more  happily  imagined  than 
the  idea  consisting  of  Britannia  aided  by  Minerva  and 
Mercury,  the  classical  tutelary  deities  of  Arts,  Manu- 
factures, and  Commerce  ; and  this  old  device,  like  many 
other  good  old  usages,  cannot  be  amended  by  any  change 
in  the  substratum.  It  requires  nothing  more  in  its 
essence,  and  wiU  most  happily  coalesce  and  accommodate 
with  all  the  acquisitions  and  improvements  of  the  most 
enlarged  and  refined  culture.  For  this  purpose  a little 
more  gout  and  character  in  the  figures  is  all  that  is 
necessary,  enlarging  them  so  as  to  fill  the  space  with 
more  dignity,  and  taking  away  from  their  individual 
scattered  appearance  by  the  little  graces  and  arts  of  a 
more  improved  composition.  And  as  there  is  always  a 
considerable  dignity  and  consequence  attached  to  mag- 
nitude which  is  one  of  the  constituents  of  sublimity,  his 
suggested  alterations  would  come  to  this — to  substitute 
instead  of  the  little  entire  figures  of  Minerva  and 
Mercury,  only  two  large  heads  of  those  deities,  and  he 
would  omit  the  head  of  Britannia  altogether,  and  by  a 
wreath  of  the  shamrock,  rose,''and  thistle,  totally  rising 
rotmd  the  edge  of  the  medal,  playing  in  and  out  in  a 
graceful  gustoso  manner,  he  would  represent  the  present 
happily  United  Kingdom  of  Great  Britain  and  Ireland, 
with  a felicity,  at  least,  equal  to  the  owl,  the  horse’s 
head,  or  the  dolphin  on  thQ  Athenian,  Punice,  or  Sicilian 
coins.”* 

This  full  description  of  Barry’s  views  is  interest- 
ing, as  showing  how  completely  they  were  carried 
out  in  the  new  medal.  In  1802,  a totally  different 
design  was  discussed.  Application  was  made  to 
!Mr.  Marchant,  Associate  of  the  Eoyal  Academy, 
and  gem  engraver,  to  prepare  a die,  and  the  Com- 
mittee of  Polite  Arts  recommended  “ The  Society 
to  be  personified  by  a female,  seated,  having  in 
one  hand  a wreath  of  laurel,  and  with  the 
other  directing  attention  to  the  statues  of 
Minerva,  Mercury,  and  Ceres,  the  ancient  deities 
presiding  over  the  Liberal  arts  —commerce  and 
agriculture — the  immediate  objects  of  the  Society.” 
The  obverse  of  the  medal  to  be  the  head  of  the 
President,  with  the  date  of  his  election,  and  the 
value  of  the  gold  to  be  twelve  guineas.  Mr. 
Marchant,  into  whose  hands  the  work  was  placed, 
appears  to  have  been  very  dilatory,  and  after  many 
inquiries  it  was  decided,  in  April,  1805,  to  order  him 
‘ ‘ to  suspend  proceedings  with  the  dies  until  he  hears 
from  the  Society.”  The  Committee  of  Polite  Arts 
then  declared  that  it  was  expedient  to  resume  the 
deliberation  as  to  the  design  ah  initio ; and  they 
recommended  the  Society  ‘‘That  Messrs.  Papworth, 
Flaxman,  Howard,  Barry,  and  Tresham  be  sever- 
ally applied  to,  professionally,  to  furnish  rough 
sketches  and  designs  for  the  intended  medal.” 

• Transactions— Vol.  19,  pp.  xxxvi— xxxix. 


At  a meeting  of  the  Society,  on  the  4th  Decem- 
ber, 1805,  a report  of  the  Committee,  recommend- 
ing that  Mr.  Flaxman  be  desired  to  furnish  a 
design,  on  the  principle  suggested  by  Mr.  Barry, 
was  read,  when  Barry  made  a motion  to  the  effect 
that  the  report  should  be  recommitted,  but  his 
motion  was  not  agreed  to.  The  next  meeting,  on 
the  11th  of  December,  was  apparently  a stormy 
one,  for  a series  of  motions  were  brought  forward, 
most  of  which  were  ‘‘  disagreed  to.”  At  last,  Mr. 
Wakefield  made  the  definite  proposition  that  “ the 
name  of  Flaxman  be  erased,  and  that  of  Barry 
inserted ; ” but  this  did  not  find  favour  with  the 
meeting,  and  eventually  the  original  resolution  of 
the  committee  was  agreed  to.  Barry  died  in  the 
following  year,  and  then  there  was  no  obstacle  to 
the  completion  of  Flaxman’s  medal.  Mr.  Pidgeon 
prepared  the  dies,  and  in  November,  1806,  Flax- 
man expressed  himself  as  highly  pleased  with  the 
excellence  of  the  execution.  The  Society  were  so 


Medal  designed  by  Flaxman. 


I)leased  with  the  new  medal,  that  they  desired  to 
have  an  engraving  of  it  for  publication  in  the 
Transactions.  Flaxman  proposed  that  his  sister- 
in-law,  Miss  Denman,  should  make  the  drawing. 


and  that  the  famous  Anker  Smith  should  engrave 
it.  The  engraving  thus  produced  forms  a frontis- 
piece to  the  25th  volume  of  the  Transactions. 
Among  the  medals  presented  in  1807  were  these 
two : — 

J.  Flaxman,  Esq.,  E.A.,  Buckingham-place,  for 
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the  design  of  the  Society’s  new  medal,  modelled 
and  presented  by  him — the  first  gold  medal. 

Miss  Maria  Denman,  for  her  drawing  of  the 
new  medal,  the  silver  medal. 

In  1818,  it  was  found  that  the  die  for  the  Minerva 
medal  was  worn  out,  and  Mr.  Wyon  offered  to  make 
a new  one  from  Flaxman’s  original  model,  and 
to  present  it,  in  consideration  of  the  liberal  treat- 
ment he  had  always  received  from  the  Society. 
The  thanks  of  the  Society  were  voted  to  Wyon 
“ for  his  very  handsome  ofer”  at  the  meeting  on 
June  10th. 

A case  of  fraud  in  the  use  of  one  of  the  medals 
came  under  the  notice  of  the  Society  in  the  year 
1813,  which  was  summarily  dealt  with.  The 
Minerva  medal  was  given  to  an  inventor  ‘ ‘ for  his 
safe  and  economical  fire  of  wood  shavings,”  and 
the  man  engraved  a representation  of  the  medal 
on  his  business  card,  with  the  statement  that  the 
Society  had  presented  it  to  him  “for  his  inven- 
tion of  a superior  method  of  preparing  his 
materials  for  the  manufacturing  of  pianofortes. 


organs,  and  other  musical  instruments.”  On 
being  called  upon  for  an  explanation,  the  pianoforte 
maker  tried  unsuccessfully  to  excuse  his  action, 
and,  on  demand,  he  gave  up  the  copper-plate  of 
his  cards.  It  was  resolved  by  the  Society  that  this 
should  be  destroyed,  and  all  impressions  from  it 
burnt,  with  the  exception  of  two  to  be  placed  on 
the  minutes.  At  the  meeting  of  May  26th — 

‘ ‘ The  Society  deeiniug  it  proper  to  have  the  plate  and 
tickets  destroyed  without  loss  of  time,  an  order  was 
given  from  the  chair  to  that  purpose,  and  they  wei’e 
burnt  in  the  presence  of  the  members.” 

Hon-orary  Pallet. 

For  a few  years  after  the  formation  of  the  Society 
the  only  honorary  reward  was  Stuart’s  medal,  but 
about  the  year  1766  it  was  thought  expedient  to 
adopt  some  honorary  premium  in  place  of  pecuniary 
rewards  for  such  successful  candidates  in  the  differ- 
ent Sections  (more  particularly  that  of  Polite  Arts) 
who  were  under  age.  At  a meeting  of  the  Com- 


mittee of  Polite  Arts  on  January  28,  1766,  it  was 
resolved 

‘ ‘ That  these  honorary  premiums  shall  be  pieces  of 
wrought  silver-plate,  useful  in,  or  allusive  to,  the  par- 
ticular art  or  branch  of  art  in  which  the  candidate  claims 
(as  drawing  boxes,  emblematical  pallets,  &c.),  bearing 
an  inscripdon  exhibiting  the  name  and  age  of  the  can- 
didate, and  the  class  and  degree  of  premiums,  &c.,  for 
which  the  same  is  given.” 

It  was  subsequently  resolved  that  the  pallet  should 
be  of  an  oval  figure,  2^  inches  by  2,  of  the  thick- 
ness of  half-a  crown.  On  March  21,  two  drawings 
which  had  been  presented  were  considered,  and 
one  of  them  chosen.  The  die  was  to  cost  twenty 
guineas,  and  Mr.  Johnson  was  desired  to  execute  it. 

There  was  a great  silver  pallet  and  a small  one, 
and  also  in  a few  cases  a gold  pallet  was  awarded. 
The  first  award  of  the  silver  pallet  was  in  1767. 

Isis  Medal. 

The  Society  has  always  been  greatly  interested 
in  the  improvement  of  the  art  of  die- sinking,  and 


at  various  times  has  offered  premiums  for  this 
purpose.  In  1809,  Mr.  T.  Wyon,  Jun.,  appeared 
as  a claimant  for  one  of  these,  and  produced  the 


dies  for  a medal  of  Isis,  which  was  highly  approved, 
and  in  the  list  of  awards  for  the  year  1810  we  find 
the  following  entry ; — 
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“To  Mr.  iT.  Wyon,  Jun.,  John-street,  Blackfriars> 
for  a medal  die  engraving  of  a beautiful  head  of  Isis, 
the  patroness  of  the  arts,  the  gold  medal.” 

At  a meeting  of  the  Society  on  April  4th,  1811, 
it  was  resolved  that  this  medal  should  be  sub- 
stituted for  the  greater  silver  pallet,  as  a reward  in 
the  department  of  Polite  Arts.  But  at  a sub- 
sequent meeting  it  was  agreed  that  the  change 
should  be  made  at  the  option  of  the  candidates, 
and  therefore  we  find  in  the  lists  of  awards  for 
1811  that  both  pallets  and  Isis  medals  were  given. 
Later  on,  the  Isis  medal  became  the  favourite 
medal  of  the  Society,  and  was  largely  given  in  the 
various  classes  up  to  quite  a late  period. 

Ceres  Medal. 

In  1813,  the  Society’s  gold  medal  was  given  to 
Mr.  William  Wyon,  of  Birmingham,  for  a medal  die 
engraving  of  the  head  of  Ceres;  and  at  the  meeting 


of  June  2nd  of  this  same  year,  the  advisability  of 
purchasing  this  medal  for  the  purpose  of  award  in 
the  department  of  agriculture  was  considered.  In 
1814,  gold  and  silver  Ceres  medals  were  awarded 
for  improvements  in  agriculture. 

Vulcan  Medal. 

In  1818,  Mr.  Mills  produced  a medal  die  of  the 
head  of  Vulcan,  which  was  approved  by  the  Society, 


who  agreed  that  it  should  be  purchased,  and  used 
as  a second  medal  for  the  department  of  mechanics, 
provided  the  cost  did  not  exceed  twenty  guineas, 
the  sum  paid  for  the  Isis  medal.  Gold  and  silver 
Vulcan  medals  were  given  for  the  first  time  for 
improvements  in  mechanics  in  the  year  1820. 

Society’s  Medal. 

In  1849,  the  dies  of  the  Minerva  medal  were 
found  to  be  worn  out,  and  it  therefore  became 


necessary  to  take  some  steps  for  the  preparation  of 
a new  one.  Mr.  (now  Sir  Henry)  Cole  suggested 
“That  it  would  be  desirable,  if  possible,  to  obtain 
permission  to  use  the  H.E.H.  Prince  Albert’s  medal 
dies  for  the  Society,  such  dies  being  portraits  of 
His  Eoyal  Highness,  the  Society’s  President.”  And 
he  reported  to  the  Council  in  April  of  that  year 
that  he  had  been  informed  by  Colonel  Phipps  that 
His  Eoyal  Highness  approved  of  the  suggestion. 
In  August,  1849,  it  was  resolved  by  the  Council — 

“ That  instructions  be  given  to  Mr,  Wyon  to  proceed 
forthwith  in  the  preparation  of  the  new  larger  die,  with 
an  impression  of  the  head  of  H.E.H.  Prince  Albert, 
presented  by  His  Eoyal  Highness.” 


At  the  election  of  His  Eoyal  Highness  the  Prince 
of  Wales  to  the  Presidentship,  in  1863,  his  head 
was  placed  upon  the  obverse  of  the  medal.  At  the 
same  time  the  reverse  was  re-engraved ; the  wreath 
and  inscription  remained  the  same,  but  the  en- 
graving was  bolder,  and  more  artistic  than  that  on 
the  old  medal. 

Albert  Medal. 

The  highest  honour  in  the  gift  of  the  Society  is 
the  Albert  medal,  which  was  founded  in  memory 
of  H.E.H.  the  Prince  Consort,  who  was  for  eighteen 
years  President  of  the  Society.  On  the  4th  Feb- 
ruary, 1863,  the  Council  resolved  : — 

“ That  a gold  medal,  to  be  called  the  Albert  medal, 
be  provided  by  the  Society,  to  be  awarded  by  the  Council 
not  oftener  than  once  a year,  for  distinguished  merit  in 
promoting  Arts,  Manufactm-es,  or  Commerce.” 

It  was  subsequently  resolved  that  Mr.  Leonard 
Wj^on  be  requested  to  furnish  the  model  for  a 
head  of  the  Prince  at  a late  period  of  his  life,  the 
inscription  to  be  “Albert,  Prince  Consort.”  It 
was  decided  that  the  reverse  should  be  illustrative 
of  Arts,  Manufactures,  and  Commerce,  and  that 
several  well-known  artists  should  be  invited  to 
furnish  designs.  Ultimately,  Mr.  Leonard  Wyon 
produced  a design,  which  was  accepted,  and  he 
then  proceeded  to  prepare  the  dies.  The  first 
award  of  the  Albert  medal  was  in  1863,  to  Sir 
Eowland  Hill:  “For  his  great  services  to  Arts, 
Manufactures,  and  Commerce,  in  the  creation  of 
the  penny  postage,  and  for  his  other  reforms  in 
the  postal  system  of  this  country,  the  benefits  of 
which  have  extended  over  the  civilised  world.” 
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Albert  Medal. 


Society’s  Medal  from  1863  to  the  present  time. 


MISCELLAl^EOUS. 


WHEAT  CEOP  OF  1881. 

The  following  calculations  on  this  subject  by  Mr.  J. 
B.  Lawes,  F.E..S.,  of  Eothamsted  are  taken  from  the 
Gardener's  Chronicle'. — 

“The  seven  seasons  ending  with  1881  have  been  more 
disastrous  to  British  agriculture  than  any  seven  con- 
secutive years  of  which  we  have  a record.  Those  who 
hold  the  opinion  that  the  fluctuations  of  the  weather 
occur  in  deflnite  cycles,  will  have  some  difficulty  in 
finding  a parallel  to  the  period  of  the  last  seven  years, 
without  going  back  to  very  remote  records.  The  change 
in  the  relative  proportions  of  home-produced  and  im- 
ported wheat  which  has  taken  place  during  the  last  few 
years  has  entirely  altered  the  character  of  the  trade.  In 
1868-9,  two -thirds  of  the  total  bread  consumed  was  the 
produce  of  home-grown  wheat.  A few  years  later  the 
requirements  of  the  country  were  met  by  one -half  of 
home-grown  and  one-half  of  foreign  wheat.  But  the 
harvest  of  18  79  scarcely  supplied  one  loaf  in  four  required, 
that  of  1880  only  one  in  three,  and  that  of  1881  will  also 
supply  only  about  one  loaf  in  three  required.  We 


cannot  ignore  the  fact  that,  in  consequence  of  these 
great  changes,  the  question  of  a good  or  bad  wheat 
crop,  however  important  it  may  be  to  the  landowner 
or  the  cultivator,  is  no  longer  of  the  same  importance 
to  the  nation  at  large  as  it  was  formerly.  Another 
point  worthy  of  notice  is  that,  although  our  require- 
ments for  foreign  wheat  are  becoming  larger  and  larger, 
the  fluctuations  in  the  amonnts  required  from  year  to 
year  are  becoming  much  less.  Thus,  after  the  bad 
season  of  1860,  the  nett  imports  of  wheat  increased 
from  4|-  to  10  million  quarters,  or  by  more  than  100  per 
cent.  In  1872-3  the  imports  were  3,000,000  quarters 
more  than  in  the  previous  year,  corresponding  to  an 
increase  of  about  33  per  cent.  But  after  the  harvest  of 
1879,  the  worst  on  record,  when  the  nett  imports  of 
wheat  increased  from  14T  to  16 -4  million  quarters,  the 
increase  only  amounted  to  about  16  per  cent.  During 
the  year  ending  August  31,  1881,  the  amount  of  foreign 
wheat  retained  for  home  consumption  was  more  than 
sixteen  million  quarters.  As  the  area  under  wheat  in 
the  United  Kingdom  was  last  year  rather  less  than 
3,000,000  acres,  a deficiency  of  half  a quarter  per  acre 
in  the  yield  of  the  crop,  although  a very  serious  matter 
so  far  as  the  interests  of  the  cultivator  are  concerned,  has 
comparatively  little  influence  on  the  requirements  of  the 
country  at  large  for  foreign  wheat.  I have  no  doubt 
that  my  estimate  of  the  home  wheat  crop  of  1880  was 
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considerably  too  high.  The  average  of  the  usually 
selected  plots  in  my  experimental  wheat  field  showed 
a produce  of  27  bushels,  reckoned  at  61  lb.  per  bushel. 
There  was  at  that  time  sufficient  evidence  to  show  how 
exceedingly  bad  was  the  yield  of  the  crop  upon  the 
lighter  soils  ; nor  can  I now  account  for  the  fact  that  in 
that  year  wheat  grown  continuously  was  so  much  better 
than  wheat  grown  in  rotation.  For  example ; in  the  ex- 
perimental field  of  light  soil  at  Woburn  the  land  grow- 
ing wheat  every  year  showed  but  little  difference  be- 
tween the  crops  in  1879  and  1880 ; but  where,  in  the  same 
field,  wheat  was  grown  in  an  ordinary  four- course 
rotation,  after  clover  fed  off  by  stock  with  cake  or  corn, 
or  without  cake  or  com,  but  an  application  of  artificial 
manures,  the  produce  of  1880  was  from  11  to  16  bushels 
per  acre  less  than  imder  the  same  treatment  in  the  very 
bad  season  of  1879  ! In  the  following  table  is  given 
the  produce  in  1881,  upon  the  same  selected  plots  as 
usual,  in  the  field  at  Rothamsted,  which  has  now  grown 
wheat  for  thirty-eight  years  in  succession.  There  is 
also  given  for  comparison  the  average  produce  on  the 
same  selected  plots— over  the  last  ten  years,  1871-1880, 
over  the  preceding  nineteen  years,  1852-1870,  and  over 
the  total  period  of  twenty-nine  years,  1852-1880,  during 
which  time  the  same  manures  have,  in  every  case,  been 
annually  applied  to  the  same  plots : — 
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37 
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36| 
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Weight  per  Bushel  of  Dressed  Corn  in  Pounds. 

1881 

680 

58-9 

58-8 

59-1 

68-4 

58-8 

58-6 

Average  10 

years. 

1871-80  

57-5 

59-9 

59-3 

59-1 

58-6 

590 

58-8 

Average  19 

years. 

1852-70  

58-2 
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59-4 
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58-4 

59-0 

59-1 

Average  29 

years. 

1852-80  
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These  figures  do  not  show  much  prospect  of  an  abundant 

harvest.  The  yield  per  acre  is  low  and  the  quality  in- 

different.  In  no  case 

! among  the  nearly  forty  plots  in 

the  experimental  field  does  the  weight  per  bushel  reach 

60  lb. ; and  the  produce  of  straw  is 

at  the 

same 

time 

exceedingly  low.  In  an 

adjoining  field  twenty -one 

varieties  of  wheat  were  grown  side  bv  side ; not  long 

before  harvest 

the 

crops  presented  an  exceedingly 

luxuriant  appearance,  and  it  was  considered  that  the 

yield  would  be  from  50  to  62  bushels  per  acre.  The 
result  of  the  threshing  is,  however,  disappointing.  The 
highest  produce  in  the  field  is  only  54  bushels  per  acre, 
with  a weight  per  bushel  of  57^ lb.;  and  the  lowest 
produce  is,  in  two  cases,  39^  bushels — in  one  with  a 
weight  of  61  lb.,  and  in  the  other  of  scarcely  59  lb.  per 
bushel.  It  is,  I think,  quite  evident  that  the  yield  of 
the  wheat  crop  will  vary  very  much,  not  only  in 
different  districts,  but  in  the  same  district,  and  that 
in  different  fields  on  the  same  farm.  The  produce 
in  my  experimental  field,  taking  the  mean  of  the 
same  selected  plots  as  for  many  years  past,  shows  an 
average  of  24  bushels  per  acre,  reckoned  at  61  lb.  per 
bush.;  and  assuming  an  average  crop  of  wheat  to  be 
28  bushels  the  crop  is  14  per  cent,  below  the  average. 

According  to  the  returns  of  the  Registrar- General, 
the  population  of  the  Ij  nited  Kingdom  was  a little  below 
35,000,000  on  June  30,  1881.  Making  due  allowance 
for  the  natural  increase,  the  mean  population  to  be  fed 
during  the  year  commencing  September,  1,  1881,  and 
ending  August  31,  1882,  will  be  35,280,000.  Estimating 
the  consumption  at  5|  bushels  of  wheat  per  head,  the 
quantity  required  to  feed  the  population  will  be  a little 
under  25,000,000  quarters.  The  area  under  wheat  in 
the  United  Kingdom  was,  during  the  past  harvest  year, 
slightly  under  3,000,000  acres.  If  the  yield  in  my 
experimental  field  be  taken  as  a guide,  the  total  wheat 
crop  of  the  country  would  not  amount  to  9,000,000 
quarters  ; and  deducting  from  this  the  amount  required 
for  seed,  the  quantity  of  home -produced  wheat  left 
available  for  consumption  would  be  only  about  8,000,000 
quarters,  and  we  should  thus  have  to  depend  upon 
foreign  supplies  for  nearly  17,000,000  quarters.  As 
however,  wheat  has  risen  considerably  in  price,  and  the 
potato  crop  is  likely  to  be  abundant,  it  is  probable  that 
our  requirements  for  foreign  wheat  may  be  satisfied  by 
an  import  equal  to  that  which  we  have  received  during 
last  the  two  years,  namely,  from  16,000,000  to  16,500,000 
quarters.  With  a stationary  or  decreasing  area  under 
wheat,  and  a rapidly  increasing  population,  it  is  proba- 
ble that,  before  many  years  are  pars,  the  home  produce 
of  wheat  will  not  furnish  more  than  one-fourth  of  the 
total  amount  required. 


OPIUM  IN  CHINA. 

In  July,  1879,  Mr.  Robert  Hart,  Inspector-General 
of  Customs  at  Peking,  sent  out  a circular  to  the  various 
Commissioners  of  Customs  in  China  with  a form  of 
return,  to  be  filled  in  with  particulars  on  the  following 
points: — 1.  How  many  catties  (one  catty  = l^lb. 
avoirdupois)  of  boiled  or  prepared  opium  can  be  got 
from  100  catties  of  the  drug  in  the  crude  or  unprepared 
state.  2.  Price  of  unprepared  and  prepared  opium.  3. 
Weight  of  prepared  opium  smoked  daily  by  (a)  begin- 
ners, (({•)  average  smokers,  (c)  heavy  smokers.  4.  How 
many  pipes,  one  mace  of  prepared  opium  will  fill.  5. 
Price  of  one  mace  of  prepared  opium  at  the  retail  shops 
or  smoking  rooms.  6.  Total  of  unprepared  opium  of 
foreign  origin  imported  at  each  port.  7.  Total  quantity 
of  unprepared  opium  of  native  origin  said  to  be  pro- 
duced. 8.  Presumed  length  of  time  (months  or  years) 
a man  must  smoke  before  the  habit  takes  such  hold  on 
him  that  he  cannot  give  it  up.  9.  Sum  total  of  charges 
and  taxes  to  which  100  catties  of  opium  are  liable  after 
paying  import  duty.  On  obtaining  replies  to  these  in- 
quiries, Mr.  Hart  set  himself  to  answer  the  question: — 
How  many  smokers  does  the  foreign  drug  supply? 
with  the  following  results  which  are  taken  from 
report  lately  published  at  Shanghai. 

The  annual  importation  of  foreign  opium  may  be  set 
down,  in  round  numbers,  as  100,000  chests  (weighing 
100  catties  each)  or  10,000,000  catties.  The  raw  drug 
loses  about  30  per  cent,  in  weight  when  boiled  down  and 
converted  into  prepared  opium,  so  that  it  is  7,000,000 
catties  only  that  reach  the  hands  of  the  retailer.  The 
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catty,  as  already  stated,  is  equal  to  about  one  pound 
and  a third,  avoirdupois.  It  is  divided  into  16  liang, 
and  the  liang  is  divided  into  tenths,  called  mace.  The 
amount,  therefore,  of  prepared  opium  for  the  supply  of 
smokers  is  120,000,000  mace.  After  paying  import 
duties  and  lilrin  taxes,  the  value  of  a mace  of  opium 
maybe  put  at  threepence  half-penny.  Average  smokers 
consume  three  mace  of  prepared  opium,  and  spend  about 
lOfd.  daily.  This  quantity  sufSces  for  from  30  to  40 
pipes,  ^.g.,  -whiffs,  or  “ draws.”  Taking  this  calculation, 
Mr.  Hart  arrives  at  the  fact  that,  in  round  numbers, 
there  are  about  1,000,000  smokers  of  foreign  opium. 
Taking  the  population  of  China  at  300,000,000,  this  will 
give  the  result,  that  3J  in  every  1,000  smoke,  or,  that 
the  practice  is  indulged  in  by  one-third  of  one  per  cent, 
of  the  population. 

Besides  the  foreign  drug,  there  is  the  native  product, 
which  is  largely  used.  No  trustworthy  statistics  could 
be  obtained  of  the  amount  produced,  and  the  estimates 
vary  so  greatly  that  they  can  only  be  set  down  as 
guesses.  Mr.  Hart,  however,  holds  that,  as  far  as  is 
known  at  present,  the  sale  of  the  native  drug  cannot 
exceed  the  foreign  import  in  quantity.  Putting  it  at  the 
same  amount,  we  arrive  at  the  fact  that  there  are  two 
million  smokers,  or  two-thirds  of  one  per  cent  of  the 
population.  The  native  product  sells  for  one  half  of  the 
price  obtained  for  the  foreign  drug,  and  the  total 
amount  spent  on  the  opium  produced  at  home  and  im- 
ported from  abroad  is  about  £25,000,000  annually.  Mr. 
Hart  concludes  his  report  with  these  words  : — “ Chinese 
who  have  studied  the  opium  question  are  opposed  to  a 
traffic  which  more  or  less  harms  smokers,  now  number- 
ing, say,  over  two  millions,  and  annually  increasing  ; 
at  the  same  time,  they  admit  that  opium  pro-vides  a large 
revenue,  that  the  expenditure  for  opium,  and  liability 
to  the  incidence  of  opium  taxation,  touch  an  infinitesi- 
mally small  per-centage  of  the  population,  and  that 
neither  the  finances  of  the  State,  nor  the  wealth  of  its 
people,  nor  the  growth  of  its  population,  can  be  specially 
damaged  by  a luxury  which  only  draws  from  5d.  to  lid. 
a-piece  a day  from  the  pockets  of  those  who  indulge  in 
it,  and  which  is  indulged  in  by  only  two -thirds  of  one 
per  cent,  of  the  population.  They  admit  all  this,  but 
they  do  not  find  in  either  the  revenue  produced  or  the 
statistical  demonstration  of  its  per-centage  innocuous - 
ness,  any  sufficient  reason  for  welcoming  the  growth  of 
the  trade,  or  for  desisting  from  the  attempt  to  check  the 
consumption  of  opium.” 


COEEESPOEDEKCE, 


TANNINH. 

1 am  sure  that  we  are  upon  the  eve  of  a great  change 
in  the  mode  of  tanning  leather,  and  what  is  more  to  the 
point  of  this  letter,  viz. , the  transportation  of  the  raw 
material,  hitherto  looked  upon  as  “dried  bark”  or 
“ dried  wood.”  In  the  latter  case,  it  has  at  present  to 
be  carefuUy  granulated,  or  else  the  tanning  substances 
will  not  yield  to  the  action  of  cold  water.  Extracts  are 
now  so  much  more  understood,  and  thanks  to  the  rising 
generation  having  studied  in  most  schools  and  colleges 
the  rudiments  of  chemistry,  they  understand  the  ex- 
traction of  substances  from  raw  products,  and  can 
watch  any  change  that  takes  place ; with  a “ Tanno- 
ineter  ” or  “ Tan  Tester  ’ ’ at  hand,  anyone  with  some 
evaporating  pans  could  extract  rich  tanning  materials 
in  Australia,  in  India,  or  in  South  America,  and  get 
them  into  almost  a solid  form,  so  that  they  could  be 
shipped  home  in  barrels  or  cases. 

The  tanners  in  this  country  now  find  that  they  can 
work  with  these  extracts  much  more  expeditiously  than 
they  could  with  the  old-fashioned  process  of  bark. 


Many  of  your  readers  having  friends  in  our  Colonies, 
•will  render  them  a great  service  if  they  will  caU  their 
attention  to  this  fact,  so  that  they  may  not  allow  this 
trade  to  fall  into  the  hands  of  the  Americans,  which  is 
now  yielding  them  such  enormous  profits. 

Thos.  Christy. 


GENERAL  NOTES. 

«> 

Merchant  Shipping. — A chart,  showing  forty-five 
years’  history  of  merchant  shipping,  has  been  issued  as  a 
supplement  to  the  British  Trade  Journal.  In  this  chart,  the 
respective  total  tonnage  of  British,  American,  and  French 
sailing  vessels  and  steam-ships  are  given  for  each  year  since 
1840,  inclusive. 

London  Sanitary  Protection  Association. — The  first 
general  meeting  of  this  association  was  held  in  the  great  room 
of  the  Society  of  Arts,  on  Tuesday  evening,  25th  inst., 
Prof.  Huxley,  F.R.S.,  in  the  chair.  Prof,  Fleeming  Jenkin, 
F.R.S.,  narrated  the  progress  and  success  of  similar  associa- 
tions in  Newport,  U.S.A.,  in  Wolverhampton,  in  Bradford, 
and  especially  in  Edinburgh,  and  announced  that  an 
association  was  just  being  formed  in  Brighton.  The  Chair- 
man said  that  this  association  might  be  called  a co-operative 
store  for  the  supply  of  good  ad-vice  on  sanitary  matters. 
The  success  of  this  association  would  be  for  the  general  good. 
Mr.  Timothy  Holmes,  the  hon.  treasurer,  said  that  the 
state  of  finance  was  satisfactory,  for  though  the  income 
was  small,  the  expenditure  was  still  smaller,  leaving  a satis- 
factory balance  in  hand. 

Patent  Bill. — At  a meeting  of  the  Cleveland  “ Iron 
Trade”  Foremen’s  Association,  held  in  Middlesbro’,  Satur- 
day, October  8th,  1881,  a paper,  by  Sir  Frederick  J.  Bram- 
well,  C.E.,  on  the  Society  of  Arts’  proposed  Patent  Bill,  was 
read  by  the  president,  Mr.  John  M.  Oubridge.  In  the  dis- 
cussion that  ensued,  an  epitome  of  the  Bill  itself  was  read, 
by  Mr.  Jeremiah  Head  (honorary  member  of  the  association) . 
The  following  resolutions  were  carried  unanimously  : — Pro- 
posed by  Mr.  Jeremiah  Head,  and  seconded  by  Mr.  J.  M. 
Oubridge,  and  supported  by  several  other  gentlemen;  1st. 
“ That  the  Cleveland  ‘Iron  Trade’  Foremen’s  Association 
heartily  approves  of  the  Society  of  Arts’  proposed  new  Patent 
Bill,  and  pledges  itself  to  support  it  by  every  available 
means.”  2nd.  It  was  proposed  by  Mr.  J.  M.  Oubridge,  and 
seconded  by  Mr.  Robert  Telford,  “ That  Mr.  Jeremiah  Head 
be  authorised  and  requested  to  communicate  -with  Sir 
Frederick  J.  BramweU,  in  order  to  obtain  his  ad-vice  as  to 
the  best  means  of  carrying  out  the  first  resolution.” 

School  Board  Drill. — The  annual  drill  competition 
of  the  London  Board  schools,  for  the  challenge  banner  pre- 
sented by  the  Society  of  Arts,  took  place  on  Saturday,  22nd 
October,  in  the  grounds  of  Lambeth  Palace.  About  700 
boys  from  the  following  seventeen  difierent  Board  Schools, 
took  part  in  the  contest; — First  column — 1 . Medburn-street, 
St.  Pancras;  2.  Thomas -street,  Limehouse ; 3.  Plumstead- 
road ; 4.  Tennyson-road,  Battersea ; 5.  Portman-place, 
Mile-end  ; 6.  Penrose- street,  Walworth  ; 7.  Larkball-lane, 
Clapham;  8.  “D”  Street,  Queen’s-park ; 9.  Battersea- 
park-road.  Second  column — 1 . London-fields,  Hackney  ; 
2.  Harper -street.  New  Kent-road ; 3.  Bellenden-road, 

Peckham;  4.  Sunmer-road,  Peckham;  5.  Waterloo -street, 
Hammersmith  ; Faix field-road,  Bow  ; 7.  Harwood-road, 
Fulham  ; 8.  Westmoreland-road,  Walworth.  Each  school 
was  represented  by  forty  boys  and  an  instructor.  The  march 
past  took  place  before  the  judges,  Mr.  Freeman  (Vice- 
Chairman  of  the  Board),  Colonel  Page,  and  Mr.  John 
Macgregor  (Rob  Roy),  and  the  companies  d^led  separately 
in  different  parts  of  the  grounds.  After  a variety  of  company 
movements,  the  Medbum-street  School  (St.  Pancras)  and  the 
Portman-place  school  (Mile-end)  companies^  were  marched 
to  the  front,  and  put  to  a final  test  to  decide  the  -victory, 
when  the  choice  fell  on  the  Mile- end  boys.  The  next  schools 
in  order  of  merit  were  Medburn-street  (St.  Pancras),  Thomas- 
street  (Limehouse),  the  last  -winners  of  the  competition,  and 
the  Tennyson-road  School,  Battersea. 
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AIX  communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphi,  London^  W.  O. 


NOTICES. 


ELECTRIC  LIGHTING  IN  THEATRES. 

Mr.  R.  D’Oyly  Carte,  the  proprietor  of  the  Savoy 
Theatre,  in  the  Strand,  has  kindly  made  arrange- 
ments for  Members  of  the  Society,  who  may  wish 
to  do  so,  to  inspect  the  lighting  arrangements  of 
the  Savoy  Theatre,  on  the  afternoon  of  Saturday, 
the  12th  of  November,  at  ten  minutes  before  five. 
Members  will  be  admitted  on  presentation  of  their 
visiting  cards.  Each  member  may  be  accompanied 
by  one  friend. 


ARRANGEMENTS  FOR  THE  SESSION. 

The  first  meeting  of  the  One  Hundred  and 
Twenty- eighth  Session  of  the  Society  will  be  held 
on  Wednesday,  the  16th  inst.,  when  the  Opening 
Address  will  be  delivered  by  Sir  Frederick  J. 
Bramwell,  F.E.S.,  Chairman  of  the  Council. 
Pre\dous  to  Christmas,  there  will  be  four  ordinary 
meetings  in  addition  to  the  opening  meeting. 

Candidates  proposed  for  election  as  members  are 
privileged  to  attend  the  opening  meeting. 


Ordinary  Meetings. 

The  following  arrangements  for  the  Wednesday 
evenings  before  Christmas  have  been  made  : — 

Novembee  1G. — Opening  Meeting  of  the  Session. 
Address  by  Sir  Frederick;  .J.  Br^^aiwell,  F.R.S., 
Chairman  of  the  Council. 

NovEiiBER  23. — “The  Storage  of  Electricity.”  By 
Prof.  Sylvanus  Thompson,  D.Sc. 

November  30. — Discussion  on  the  Society  of  Arts’ 
Patent  Bill,  which  will  be  continued  on  such  other 
evenings  as  may  be  found  convenient.  The  discussion 
will  be  opened  by  Sir  Frederick  J.  Bramwell,  F.R.S., 
Chairman  of  the  Coimcil. 

December  7. — “The  American  System  of  Heating 
Towns  by  Steam.”  By  Capt.  Douglas  Galton,  C.B., 
F.R.S. 

December  14. — “Electric  Lighting  at  the  Paris 
Electrical  Exhibition.”  By  W.  H.  Preece,  F.R.S. 


Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 


on  the  following  Tuesday  Evenings,  at  Eight 
o’clock : — 

January  31 ; February  28  ; March  21 ; April  4,  25  ; 
May  23. 

Applied  Chemistry  and  Physics  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursday  Evenings,  at  Eight 
o’clock : — 

January  26  ; February  23  ; March  9,  30  ; April  27  ; 
May  11. 

Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Friday  Evenings,  at  Eight 
o’clock : — 

February  17  ; March  17,  31  ; April  21  ; May  12,  26. 

Cantor  Lectures. 

The  First  Course  will  be  on  “ Some  of  the 
Industrial  Uses  of  the  Calcium  Compounds.”  By 
Thomas  Bolas,  F.C.S. 

November  21,  28  ; December  5,  12. 

The  Second  Course  will  be  on  “Recent  Advances 
in  Photography.”  By  Capt.  Abney,  R.E.,  F.R.S. 

January  30  ; February  6,  13,  20. 

The  Third  Course  will  be  on  “ Hydraulic 
Machinery.”  By  Prof.  John  Perry. 

March  6,  13,  20,  27. 

The  Fourth  Course  will  be  on  “ Book  Illustra- 
tion, Old  and  New.”  By  J.  CoMYNS  Carr. 

April  20  ; May  1,  8,  15. 


Juvenile  Lectures. 

The  two  Juvenile  Lectures  will  be  by  W.  H. 
Preece,  F.R.S.,  on  “ Recent  Wonders  of  Elec- 
tricity.” The  dates  for  these  are  Wednesday 
evenings,  December  28  and  January  4.  A full 
programme  of  the  Sessional  Arrangements  will  be 
given  in  next  week’s  Journal. 


SOCIETY  OF  SCIENCE,  LETTERS,  AND  ART. 

It  having  come  to  the  knowledge  of  the  Secre- 
tary that  circulars,  purporting  to  be  issued  by 
“The  Society  of  Science,  Letters,  and  Art,  of 
London,”  or  some  similar  title,  and  dated  from 
Finsbury-park  or  Upjior  Tollington-park,  have 
been  sent  to  certain  Members  of  the  Society  of 
Arts,  inviting  them  to  subscribe  to  the  “ Society  of 
Science,  Letters,  and  Art,”  and  that  several  sub- 
scriptions have  been  paid  to  the  secretary  of  the 
above  institution,  under  the  impression  that  it  was 
connected  with  the  Society  of  Arts,  he  is  desired  to 
give  notice  that  nothing  whatever  is  known  of 
such  a society  at  this  office,  and  that  it  is  not 
associated  in  any  way  with  the  Society  of -Arts. 
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SOME  OF  THE  DEVELOPMENTS  OF 

MECHANICAL  ENGINEERING  DURING  THE 

LAST  HALF-CENTURY  * 

By  Sir  Frederick  Bramwell,  V.P.  Inst.  C.E.,  F.R.S. 

Chairman  of  the  Council  of  the  Society  of  Arts. 

I am  quite  sure  the  Section  will  agree  with 
me  in  thinking,  it  was  very  fortunate  for  us, 
and  for  science  generally,  that  our  President  re- 
frained from  occupying  the  time  of  the  Section  by 
a retrospect,  and  devoted  himself,  in  that  lucid  and 
clear  address  with  which  he  favoured  us,  to  the 
consideration  of  certain  scientific  matters  connected 
with  engineering,  and  to  the  foreshadowing  of  the 
directions  in  which  he  believes  it  possible  that 
further  improvements  may  be  sought  for.  But  I 
think  it  is  desirable  that  some  one  should  give  to 
this  Section  a record,  even  although  it  must  be  but 
a brief  and  an  imperfect  one,  of  certain  of  the  im- 
provements that  have  been  made,  and  of  some  of 
the  progress  that  has  taken  place,  during  the  last 
fifty  y^ars,  in  the  practical  application  of  mechanical 
science,  with  which  science  and  its  applications 
our  Section  is  particularly  connected.  I regret  to 
say  that,  like  most  of  the  gentlemen  who  sat  on 
this  platform  yesterday,  who,  I think, were,  without 
exception,  past  presidents  of  the  Section,  I am  old 
enough  to  give  this  record  from  personal  experi- 
ence. Fifty  years  ago,  I had  not  the  honour  of  being 
a member,  nor  should  I,  it  is  true,  have  been 
eligible  for  membership  of  the  Association ; but  I 
was  at  that  time  vigorously  making  models  of  steam- 
engines,  to  the  great  annoyance  of  the  household  in 
which  I lived,  and  was  looking  forward  to  the  day 
when  I should  be  old  enough  to  be  apprenticed  to 
an  engineer.  Without  further  preface,  I will  briefly 
allude  to  some  of  the  principal  developments  of  a 
few  of  the  branches  of  engineering.  I am  well 
aware  that  many  branches  will  be  left  unnoticed ; 
but  I trust  that  the  omissions  I may  make  will 
be  remedied  by  those  present  who  may  speak  upon 
the  subject  after  me. 

I will  begin  by  alluding  to  the  Steam  -engine 
employed  for  manufacturing  purposes.  In  1831, 
the  steam-engine  for  these  purposes  was  commonly 
the  condensing  beam  engine,  and  was  supplied 
with  steam  from  boilers,  known,  from  their  shape, 
as  waggon  boilers ; this  shape  appears  to  have 
been  chosen  rather  for  the  convenience  of  the 
sweeps,  who  periodically  went  through  the  flues 
to  remove  the  soot  consequent  on  the  imperfect 
combustion,  than  for  the  purpose  of  withstanding 
any  internal  pressure  of  steam.  The  necessary 
consequence  was,  that  the  manufacturing  engines 
of  those  days  were  compelled  to  work  with  steam 
of  from  only  lbs.  to  5 lbs.  per  square  inch  of 
pressure  above  atmosphere.  The  piston  speed 
rarely  exceeded  250  feet  per  minute,  and  as  a 
result  of  the  feeble  pressure,  and  of  the  low  rate 
of  speed,  very  large  cylinders  indeed  were  needed 
relatively  to  the  power  obtained.  The  consump- 
tion of  fuel  was  heavy,  being  commonly  from  7 lbs. 
to  10  lbs.  per  gross  indicated  horse-power  per 
hour.  The  governing  of  the  engine  was  done  by 
pendulum  governors,  revolving  slowly,  and  not 
calculated  to  exert  any  greater  effort  than  that 


^ Section  G,  (Mechanical)  of  the  British 


of  raising  the  balls  at  the  end  of  the  pendulum 
arms,  thus  being,  as  will  be  readily  seen,  very  in- 
efheient  regulators.  The  connection  of  the  parts  of 
the  engine  between  themselves  was  derived  from  the 
foundation  upon  which  the  engine  was  supported. 
Incident  to  the  low  piston  speed,  was  slowness  of 
revolution,  rendering  necessary  heavy  fly-wheels, 
to  obtain  even  an  approach  to  practical  uniformity 
of  rotation,  and  frequently  rendering  necessary 
also  heavy  trains  of  toothed  graining,  to  bring  uj> 
the  speed  from  that  of  the  revolutions  of  the 
engine  to  that  of  the  machinery  it  was  intended 
to  drive. 

In  1881,  the  boilers  are  almost  invariably 
cylindrical,  and  are  very  commonly  internally 
fired,  either  by  one  flue  or  by  two ; we  owe 
it  to  the  late  Sir  William  Fairbairn,  President  of 
the  British  Association  in  1861,  that  the  danger, 
which  at  one  time  exisled,  of  the  collapse  of 
these  fire  flues,  has  been  entirely  removed  by 
his  application  of  circumferential  bands.  Now-a- 
days  there  are,  as  we  know,  modifications  of  Sir 
William  Fairbairn’s  bands,  but  by  means  of  his 
bands,  or  by  modifications  thereof,  all  internally 
flued  boilers  are  so  strengthened,  that  the  risk  of 
a collapse  of  the  flue  is  at  an  end.  Boilers  of  this 
kind  are  well  calculated  to  furnish — and  commonly 
do  furnish — steam  of  from  40  lb.  to  80  lb.  pressure 
above  atmosphere.  The  piston  speed  is  now  very 
generally  400  feet  or  more,  so  that,  notwithstand- 
ing that  there  is  usually  a liberal  expansion,  the 
mean  pressure  upon  the  piston  is  increased,  and 
this,  coupled  with  its  increased  speed,  enables 
much  more  power  to  be  obtained  from  a given 
size  of  cylinder  than  was  formerly  obtainable. 
The  revolutions  of  the  engine  now  are  as  many  as 
from  60  to  200  per  minute,  and  thus,  with  far  lighter 
fly-wheels,  uniformity  of  rotation  is  much  more 
nearly  attained.  Moreover,  all  the  parts  of  the 
engine  are  self-contained ; they  no  longer  depend 
upon  the  foundation,  and  in  many  cases  the  con- 
densing is  effected  either  by  surface  condensers, 
or,  where  there  is  not  sufficient  water,  the  conden- 
sation is,  in  a few  instances,  effected  by  the  evapo- 
rative condenser — a condenser  which,  I am  sorry  to 
say,  is  not  generally  known,  and  is  therefore  but 
seldom  used,  although  its  existence  has  been  nearly 
as  long  as  that  of  the  Association.  Notwithstanding 
the  length  of  time  during  which  the  evaporative 
condenser  has  been  known  to  some  engineers,  it  is 
a common  thing  to  hear  persons  say,  when  you  ask 
them  if  they  are  using  a condensing  engine,  “I  can- 
not use  it;  I have  not  water  enough.”  A very 
sufficient  answer  indeed,  if  an  injection  condenser, 
or  an  ordinary  surface  condenser,  constituted  the 
sole  means  by  which  a vacuous  condition  might  be 
obtained ; but  a very  insufficient  answer,  having 
regard  to  the  existence  of  the  evaporative  condenser, 
as  by  its  means,  whenever  there  is  water  enough  for 
the  feed  of  a non-condensing  engine,  there  is  enough 
to  condense,  and  to  produce  a good  vacuum.  The 
evaporative  condenser  simply  consists  of  a series  of 
pipes,  in  which  is  the  steam  to  be  condensed,  and 
over  which  the  water  is  allowed  to  fall  in  a con* 
tinuous  rain.  By  this  arrangement  there  is  evapo- 
rated from  the  outside  of  the  condenser  a weight  of 
water  which  goes  away  in  a cloud  of  vapour,  and 
is  nearly  equal  to  that  which  is  condensed,  and  is 
returned  as  feed  into  the  boiler.  The  same  water  is 
pumped  up  and  used  outside  the  condenser,  over  and 
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over,  needing  no  more  to  supply  the  waste  th  an  would 
be  needed  as  feed  water.  Although  this  condenser 
has,  as  I have  said,  been  in  use  for  thirty  or  forty 
years,  one  still  sees  engines  working  without  conden- 
sation at  all,  or  with  water- works  water,  purchased 
at  a great  cost,  and  to  the  detriment  of  other  con- 
sumers, who  want  it  for  ordinary  domestic  pur- 
poses; or  one  sees  large  condensing  ponds  made, 
in  which  the  injection  water  is  stored,  to  be  used 
over  and  over  again,  and  frequently  (especially 
towards  the  end  of  the  week)  in  so  tepid  a state  as 
to  be  unfit  for  its  purpose.  The  governing  is 
now  done  by  means  of  quick-running  governors, 
which  have  power  enough  in  them  to  raise  not 
merely  the  weight  of  the  pendulum  ball,  which  is 
now  small,  but  a very  heavy  weight,  and  in  this 
way  the  governing  is  extremely  effective.  I pro- 
pose to  say  no  more,  looking  at  the  magnitude  of 
the  whole  of  my  subject,  upon  the  engine  used 
for  manufacturing  purposes,  but  rather  to  turn 
at  once  to  those  employed  for  other  objects. 

Steam  navigation. — In  1831,  there  were  a con- 
siderable number  of  paddle  steamers  running  along 
some  of  the  rivers  in  England,  and  across  the 
Channel  to  the  Continent.  But  there  were  no 
ocean  steamers,  properly  so-called,  and  there  were 
no  steamers  used  for  warlike  purposes.  As  in  the 
case  of  the  waggon  boilers,  the  boilers  of  the 
paddle  steamers  of  1831  were  most  unsuited  for 
resisting  pressure.  They  were  mere  tanks,  and 
there  was  as  much  pressure  when  there  was  no 
steam  in  the  boiler  from  the  weight  of  the  water 
on  the  bottom,  as  there  was  at  the  top  of  the 
boiler  from  the  steam  pressure  when  the  steam 
was  up.  Under  these  circumstances  again,  from 
lbs.  to  o lbs.  was  all  the  pressure  the  iDoilers 
were  competent  to  bear,  and  as  the  engines  ran  at 
a slow  speed,  they  developed  but  a small 
amount  of  horse-power  in  relation  to  their  size. 
Moreover,  as  in  the  land  engine,  the  connection 
between  the  parts  of  the  marine  engine  was  such 
as  to  be  incompetent  to  stand  the  strain  that  would 
come  upon  it  if  a higher  pressure,  with  a con- 
siderable expansion,  were  used,  and  thus  the  con- 
sumption of  coal  was  very  heavy ; and  we  know, 
that  having  regard  to  the  then  consumption, 
it  was  said  on  high  authority,  it  would  be  im- 
possible for  a steamboat  to  traverse  the  Atlantic, 
as  it  could  not  carry  fuel  enough  to  take  it  across ; 
and  indeed  it  was  not  until  1838  that  the  Sirius  and 
the  Great  Western  did  make  the  passage.  The  passage 
had  been  made  before,  but  it  was  notuntil  1838  that 
thepassengerservicecanbesaid  to  have  commenced. 
In  1831,  the  marine  boiler  was  supplied  with  salt 
water,  the  hulls  were  invariably  of  wood,  and  the 
speed  was  probably  from  eight  to  nine  knots  an  hour. 
In  1 881 , the  vessels  are  as  invariably  either  of  iron  or 
of  steel,  and  I believe  it  will  not  be  very  long  before 
the  iron  disappears,  giving  jdace  entirely  to  the 
last-mentioned  metal.  With  respect  to  the  term 
“ steel,”  I am  ready  to  agree  that  it  is  impossible 
to  say  where,  chemically  speaking,  iron  ends  and 
steel  begins.  But  (leaving  out  malleable  cast 
iron)  I apply  this  term  “steel”  to  any  maUeable 
ductile  metal  of  which  iron  forms  the  principal  ele- 
ment, and  which  has  been  in  fusion,  and  I do  so 
in  contra-distinction  to  the  metal  which  may  be 
similar  chemically,  but  which  has  been  prepart  ;d 
by  the  puddling  process.  Applying  the  term  ste  el 
m that  sense,  1 beUeve,  as  I have  said,  it  will  H'ot 


be  very  long  before  plate-iron  produced  by  the 
puddling  process  will  cease  to  be  used  for  the  purpose 
of  building  vessels.  With  respect  to  marine  engines, 
they  are  now  supplied  with  steam  from  multiple- 
tubed  boilers,  the  shells  of  which  are  commonly 
cylindrical.  They  are  of  enormous  strength, 
and  made  with  every  possible  care,  and  carry  from 
80  lbs.  to  100  lbs.  pressure  on  the  square  inch.  It 
has  been  found,  on  the  whole,  more  convenient  to 
expand  the  steam  in  two  or  more  cylinders,  rather 
than  in  one.  I quite  agree  that,  as  a mere  matter 
of  engineering  science,  there  is  no  reason  why  the 
expansion  should  not  take  place  in  a single  cylinder, 
unless  it  be  that  a single  cylinder  is  cooled  down 
to  an  extent  which  cannot  be  overcome  by  jacket- 
ting,  and  which,  therefore,  destroy,  a portion  of 
the  steam  on  its  entering  into  the  cylinder.  As 
regards  the  propeller,  as  we  know,  except  in 
certain  cases,  the  paddle-wheel  has  practically 
disappeared,  and  the  screw  propeller  is  all  but. 
universally  employed.  The  substitution  of  the 
screw  propeller  for  the  paddle  enables  the  engine 
to  work  at  a much  higher  number  of  revolutions 
per  minute,  and  thus  a very  great  piston  speed, 
some  600  ft.  to  800  ft.  per  minute  is  attained ; 
and  this,  coupled  with  the  fairly  high  mean 
pressure  which  prevails,  enables  a large  power  to 
be  ‘got  from  a comparatively  small-sized  engine. 
Speeds  of  15  knots  an  hour  are  now  in  many 
cases  maintained,  and  on  trial  trips  are  not  un- 
commonly exceededc  Steam  vessels  are  now  the 
accepted  vessel  of  war.  We  have  them  in  an 
armoured  state,  and  in  an  unarmoured  state,  but 
when  unarmoured  rendered  so  formidable,  by  the 
command  which  their  speed  gives  them  of  chosing 
their  distance,  as  to  make  them,  when  furnished 
with  powerful  guns,  dangerous  opponents  even  tO’ 
the  best  armoured  vessels.  We  have  also  now 
marine  engines,  governed  by  governors  of  such, 
extreme  sensitiveness,  as  to  give  them  the  semblance^ 
of  being  endowed  with  the  spirit  of  prophecy,  as 
they  appear  rather  to  be  regulating  the  engine 
for  that  which  is  about  to  take  place  than  for 
that  which  is  taking  place.  This  may  sound  a 
somewhat  extravagant  statement,  but  it  is  so 
nearly  the  truth,  that  I have  hardly  gone  out- 
side of  it  in  using  the  words  I have  employed. 
For  a marine  governor  to  be  of  any  use,  it 
must  not  wait  till  the  stern  of  the  vessel  is. 
out  of  the  water  before  it  acts  to  check  the  engine 
and  reduce  the  speed.  Nothing  but^  the  m(^t. 
sensitive  and,  indeed,  anticipatory  action  of  the. 
governors  can  efficiently  control  marine  propulsion. 
Instances  are  on  record  of  vessels  haying  engines 
without  marine  governors  being  detained  by  stress 
of  weather  at  the  mouth  of  the  Thames,  while 
vessels  having  such  governors,  of  good  design,  have 
gone  to  Newcastle,  have  come  back,  and  have  found, 
the  other  vessels  still  waiting  for  more  favourable 
weather.  With  respect  to  condensation  in  marine 
engines,  it  is  almost  invariably  effected  by  surface 
condensers,  and  thus  it  is  that  the  boilers,  mstead 
of  being  fed  with  salt  water  as  they  used  to  be, 
involving  continuous  blowing  off,  and  frequently 
the  salting  up,  of  the  boiler,  are  now  fed  with 
distilled  water.  It  should  be  noticed,  however, 
that  in  some  instances,  owing  to  the  absence  of  a 
thin  protecting  scale  upon  the  tubes  and  plates, 
very  .considerable  corrosion  has  taken  place  when 
distill. ed water,  derived  fropi  condensers  having  un- 
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tinned  brass  tubes,  has  been  used,  and  where  the 
water  has  carried  into  the  boiler  fatty  acids,  arising 
from  the  decomposition  of  the  grease  used  in  the 
engine ; but  means  are  now  employed  by  which 
these  effects  are  counteracted. 

I wish,  before  quitting  this  section  of  my  subject, 
to  call  your  attention  to  two  very  interesting,  but 
very  different,  kinds  of  marine  engines.  One  is  the 
high-speed  torpedo  vessel,  or  steam  launch,  of 
which  Messrs.  Thornycroft’s  firm  have  furnished 
so  many  examples.  In  these,  owing  to  the  rate 
at  which  the  piston  runs  to  the  initial  pressure  of 
120  lbs.,  and  to  very  great  skill  in  the  design, 
Messrs.  Thornycroft  have  succeeded  in  obtaining 
a gross  indicated  horse-power  for  as  small  a 
weight  as  half  a cwt.,  including  the  boiler,  the 
water  in  the  boiler,  the  engine,  the  propeller 
shaft,  and  the  propeller  itself. 

To  obtain  the  needed  steam  from  the  small  and 
light  boiler,  recourse  has  to  be  made  to  the  aid  of 
a fan  blast  driven  into  the  stoke-hole.  From  the 
use  of  a blast  in  this  way  advantages  accrue.  One 
is,  as  already  stated,  that  from  a small  boiler  a 
large  amount  of  steam  is  produced.  Another  is 
that  the  stoke-hole  is  kept  cool ; and  the  third  is 
that  artificial  blasts  thus  applied  are  unaccom- 
panied by  the  dangers  which  arise,  when  under 
ordinary  circumstances  the  blast  is  supplied  only 
to  the  ash-pit  itself.  The  second  marine  engine 
to  which  I wish  to  call  your  attention,  is  one  that 
has  been  made  with  a view  to  great  economy.  The 
principles  followed  in  its  construction  are  among 
those  suggested  by  the  President  (Sir  W.  G.  Arm- 
strong) in  his  address.  He  (you  will  remember) 
pointed  out  that  the  direction  in  which  economy  in 
the  steam-engine  was  to  be  looked  for  was  that  of 
increasing  the  initial  pressure;  although  at  the 
same  time  he  said  that  there  were  drawbacks  in 
the  shape  of  greater  loss,  by  radiation,  and  by  the 
higher  temperature  at  which  the  products  of  com- 
bustion would  escape.  We  must  admit  the  fact  of 
the  latter  source  of  loss,  when  using  very  high 
steam,  it  being  inevitable  that  the  temperature 
of  the  products  of  combustion  escaping  from  a 
boiler  under  these  conditions  must  bo  higher 
than  those  which  need  be  allowed  to  escape 
when  lower  steam  is  employed ; although  I regret 
to  say  that  in  practice  in  marine  boilers  working 
at  comparatively  low  pressures  the  products  are 
ordinarily  suffered  to  pass  into  the  funnel  at  above 
the  temperature  of  melted  lead.  But  with  re- 
spect to  the  loss  by  radiation  in  the  particular 
engine  I am  about  to  mention — that  of  Perkins — 
there  is  not  as  much  loss  as  that  which  prevails  in 
the  ordinary  marine  boilers,  because  the  Perkins 
boiler  is  completely  enclosed,  with  the  result  that 
while  there  is  v/ithin  the  case  a boiler  containing 
steam  of  400  lbs.  on  the  square  inch,  and  the  fire 
to  generate  that  steam,  the  hand  may  be  applied 
to  the  casing  itself,  which  contains  the  whole  of  the 
boiler,  without  receiving  any  unpleasant  sensation 
of  warmth.  By  Mr.  Perkins’s  arrangement,  using 
steam  of  400  lbs.  in  the  boiler,  it  was  found,  as  the 
result  of  very  severe  trials,  conducted  by  Mr.  Eich, 
of  Messrs.  Easton  and  Anderson’s  firm,  and  myself 
— trials  which  lasted  for  twelve  hours — that  the  total 
consumption  of  fuel,  including  that  for  getting  up 
steam  from  cold  water,  was  just  under  1’8,  actually 
1‘79  lb.  per  gross  indicated  horse-power  per  hour. 
That  gross  indicated  horse-power  was  obtained  in 


a manner  which  it  is  desirable  should  always  bo 
employed  in  steamboat  trials.  It  was  not  got 
by  using  as  a divisor  the  horse-power  of  the  most 
favourable  diagram  obtained  during  the  day ; but 
it  was  got  from  diagrams  taken  during  the  regular 
work;  then,  every  half-hour,  when  the  pressure 
began  to  die  down  from  coal  being  no  longer 
put  upon  the  fire,  diagrams  taken  every  quarter- 
of-an-hour,  and  then,  towards  the  last,  every 
five  minutes ; and  the  total  number  of  foot 
pounds  were  calculated  from  these  diagrams,  ancl 
were  used  to  obtain  the  gross  indicated  horse- 
power. 

Further,  so  far  as  could  be  ascertained  by  the 
process  of  commencing  a trial  with  a known 
fire,  and  closing  that  trial  at  the  end  of  six 
hours,  with  the  fire  as  nearly  as  possible  in  the 
same  condition,  the  consumption  was  1‘66  lbs.  of 
coal  per  gross  indicated  horse-power  per  hour.  So 
that,  without  taking  into  account  the  coal  co!i- 
sumed  in  raising  steam  from  cold  water,  the  engine 
worked  for  Iflbs.  of  coal  per  horse  per  hour. 
I think  it  well  to  give  these  details,  because 
undoubtedly  it  is  an  extremely  economical 
result.  Our  President  alluded  to  the  employment 
of  ether  as  a means  of  utilising  the  heat  which 
escaped  into  the  condenser,  and  gave  some 
account  of  what  was  done  by  Mens.  T)u 
Tremblay  in  this  direction.  It  so  happeneil 
that  I had  occasion  to  investigate  the  matter 
at  the  time  of  Hu  Tremblay’s  experiments ; 
very  little  was  effected  here  in  England,  one 
difficulty  being  the  Excise  interference  with  the 
manufacture  of  ether.  Chloroform  was  used  here, 
and  it  was  also  suggested  to  employ  bi- sulphide 
of  carbon.  In  France,  however,  a great  deal  was 
done.  Four  large  vessels  were  fitted  with  the 
ether  engines,  and  I went  over  to  Marseilies 
to  see  them  at  work.  I took  diagrams  from 
these  engines,  and  there  is  no  doubt  that,  by  tliis 
system,  the  exhaust  steam  from  the  steam  cylin- 
der, which  was  condensed  by  the  application 
of  ether  to  the  surface  of  the  steam  condenser  (pro- 
ducing a respectable  vacuum  of  about  22  inches), 
gave  an  ether  pressure  of  15  lbs.  on  the  square 
inch  above  atmosphere,  and  very  economical  results 
as  regards  fuel  were  obtained.  The  scheme  was. 
however,  abandoned  from  practical  difficulties.  It 
need  hardly  be  said  that  ether  vapour  i-s  very 
difficult  to  deal  with,  and  although  ether  is  light, 
the  vapour  is  extremely  heavy,  and  if  there  is  any 
leakage,  ^it  goes  down  into  the  bilges  by  gravi- 
tation, and  being  mixed  with  air,  unless  due 
care  is  taken  to  prevent  access  to  the  fires, 
there  would  be  a constant  risk  of  a vioh'ut 
explosion.  In  fact,  it  was  necessary  to  treat  the 
engine-room  in  the  way  in  which  a fiery  colliery 
would  be  treated.  The  lighting,  for  instance, 
was  by  lamps  external  to  the  engine-room,  and 
shining  through  thick  plate-glass.  The  hand 
lamps  were  Davy’s.  The  ether  engine  v/as  a 
bold  experiment  in  applied  science,  and  one 
that  entitles  Du  Tremblay’s  name  to  be  pre- 
served, and  to  be  mentioned  as  it  was  by  uur 
President.  There  was  another  kind  of  marine 
engine,  that  I think  should  not  be  passed  ovtri- 
without  notice ; I allude  to  Howard’s  quicksilver 
engine.  The  experiments  with  this  engine  were 
persevered  in  for  some  considerable  time,  and  it 
was  actually  used  for  practical  purposes  in  pro- 
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pelling  a passenger  steam- vessel  called  the  Vesta, 
and  running  between  London  to  Eamsgate.  In 
that  engine  the  boiler  had  a double-bottom,  con- 
taining an  amalgam  of  quicksilver  and  lead.  This 
amalgam  served  as  a reservoir  of  heat,  which  it  took 
up  from  the  fire  below  the  double-bottom,  and  gave 
forth  at  intervals  to  the  water  above  it.  There  was 
no  water  in  the  boiler,  in  the  ordinary  sense  of  the 
terra,  but  when  steam  was  wanted  to  start  the 
engine,  a small  quantity  of  water  was  injected  by 
means  of  a hand-pump,  and  after  the  engine  was 
started,  there  was  pumped  by  it  into  the  boiler, 
at  each  half  revolution,  as  much  water  as  would 
make  the  steam  needed.  This  water  was  fiashed 
on  the  top  surface  of  the  reservoir  in  which  the 
amalgam  was  confined,  and  was  entirely  turned 
into  steam,  the  object  of  the  engineers  in  charge 
being  to  send  in  so  much  water  as  would  just 
generate  the  steam,  but  so  as  not  to  leave  any 
water  in  the  boiler.  The  engines  of  the  Vesta 
were  made  by  Mr.  Penn,  for  Mr.  Howard,  of  the 
King  and  Queen  Ironworks,  Eotherhithe.  Mr. 
Howard,  was,  I fear,  a considerable  loser  by 
his  meritorious  efforts  to  improve  the  steam- 
engine. 

There  was  used,  with  this  engine,  an  almost 
unknown  mode  of  obtaining  fresh  water  for 
the  boiler.  Fresh  Avater,  it  will  be  seen,  was  a 
necessity  in  this  mode  of  evaporation.  The  pre- 
sence of  salt,  or  of  any  other  impurity,  when  the 
whole  of  the  water  was  flashed  into  steam,  must 
have  caused  a deposit  on  tlie  top  of  the  amalgam 
chamber  at  each  operation.  Fresh  water,  there- 
fore, was  needed ; the  problem  arose  how  to 
get  it ; and  that  problem  was  solved,  not  by 
the  use  of  surface  condensation,  but  by  the 
employment  of  re-injection,  that  is  to  say, 
the  water  dehvered  from  the  hot- well  was  passed 
into  pipes  external  to  the  vessel ; after  traversing 
them,  it  came  back  into  the  injection  tank  suffi- 
ciently cooled  to  be  used  again.  The  boilers  were 
worked  by  coke  fires,  urged  by  a fan  blast  in  their 
ashpits,  but  I am  not  aware  that  this  mode  of 
firing  was  a needful  part  of  the  system. 

I come  now  to  the  Engines  used  for  railways.  At 
the  British  Association  meeting  of  1831,  the  Man- 
chester and  Liverpool  Eaihvay  had  been  opened 
only  about  a year.  The  vStockton  and  Darlington 
coal  line,  it  is  true,  had  carried  passengers  by  steam- 
power  as  early  as  1825,  but  I think  we  may  look 
upon  the  Manchester  and  Liverpool  as  being  the 
beginning  of  the  passenger  and  mercantile  railway 
system  ot  the  present  day.  At  that  time  the  loco- 
motives w’eighed  from  eight  to  ten  tons,  and  the 
speed  was  about  20  miles  per  hour,  with  a pressure 
of  from  40  to  50  lbs.  The  rails  w^ere  light ; they 
were  jointed  in  the  chairs,  which  were  generally 
carried  on  stone  blocks,  thus  affording  most  excel- 
lent anvils  for  the  battering  to  pieces  of  the  ends 
of  the  rads — that  is  to  say,  for  the  destruction  of 
the  very  parts  where  they  were  most  vulnerable. 
The  engines  were  not  conipetent  to  draw  heavy 
trains,  and  it  was  a common  practice  to  have  at 
the  foot  of  an  incline  a shed  containing  a “ bank- 
engine,”  which  ran  out  after  the  trains  as  they 
passed,  and  pushed  them  up  to  the  top  of  the  hill. 
Injectors  were  then  unknown,  and  donkey-pumps 
were  unknown,  and  therefore,  when  it  was  neces- 
sary to  fill  up  the  boiler,  if  it  had  not  been  properly 
pumped  up  before  the  locomotive  came  to  rest,  it 


had  to  run  about  the  line  in  order  to  work  its 
feed-pumps.  To  get  over  this  difficulty,  it  was 
occasionally  the  practice  to  insert  into  a line  of 
rails,  in  a siding,  a pair  of  wheels,  with  their  tops 
level  with  that  of  the  rails  so  that  the  engine 
wheels  could  run  upon  the  rims.  Then,  the  loco- 
motive being  fixed  to  prevent  it  from  moving  of 
the  pair  of  wheels  thus  endways,  it  was  put  into 
revolution,  its  driving  wheels  bearing,  as  already 
stated,  upon  the  rims  of  the  pair  of  wheels  in  the 
rails,  and  thus  the  engine  worked  its  feed  pumps 
without  interfering  (by  its  needless  running  up 
and  down  the  line)  with  the  traffic.  It  should  have 
been  stated  that  at  this  time  there  was  no  link 
motion,  no  practical  expansion  of  the  steam,  and 
that  even  the  reversal  of  the  engine  had  to  be 
effected  by  working  the  slides  by  hand  gear,  in  the 
manner  iu  use  in  marine  engines.  When  the 
British  Association  originated,  although  the  Man- 
chester and  Liverpool  Eailway  had  been  opened  for 
a year,  there  is  no  doubt  that  the  300  members 
who  then  came  to  this  City  found  their  way  here 
by  the  slow  process  of  the  stage-coach,  the  loss  of 
which  we  so  much  deplore  in  the  summer  and  iu 
fine  weather,  but  the  obligatory  use  of  which  we 
should  so  much  regret  in  the  miserable  weather 
now  prevailing  in  these  islands. 

In  1881,  we  know  that  railways  are  everywhere 
inserted.  Steel  rails,  double  the  weight  of  the 
original  iron  ones,  are  used.  Wooden  sleepers 
have  replaced  the  stone  blocks,  and  they,  iu 
their  turn,  will  probably  give  way  to  sleepers  of 
steel.  The  joints  are  now  made  by  means  of  fish- 
plates, and  the  most  vulnerable  part  of  the  rail, 
the  end,  is  no  longer  laid  on  an  anvil  for  a purpose 
of  being  smashed  to  pieces,  but  the  ends  of  the  rails 
are  now  almost  always  over  a void,  and  thereby 
are  not  more  affected  by  wear  than  is  any  other  part 
of  the  rail.  The  speed  is  now  from  50  to  60  miles  an 
hour  for  passenger  trains,  while  slow  speed  goods 
engines,  weighing  45  tons,  draw  behind  them  coal 
trains  of  800  tons.  The  injector  is  now  commonly 
employed,  and,  by  its  aid,  a careful  driver  of  the 
engine  of  a stopping  train  can  fill  up  his  boiler 
while  at  rest  at  the  stations.  The  link  motion  is  in 
common  use,  to  which,  no  doubt,  is  (owing  the 
very  considerable  economy  with  which  the  loco- 
motive engine  now  works. 

As  regards  the  question  of  safety,  it  is  a 
fact  that,  notwithstanding  the  increased  speed, 
railway  accidents  are  fewer  than  they  were  at 
the  slow  speed.  It  is  also  a fact  that,  if  the 
whole  population  of  Dondon  were  to  take  a railway 
journey,  there  would  be  but  one  death  arising  out 
of  it.  Four  millions  of  journeys  for  one  death  of 
a passenger  from  causes  beyond  his  own  control 
is,  I believe,  a state  of  security  which  rarely  prevails 
elsewhere.  As  an  instance,  the  street  accidents  in 
London  alone  cause  between  200  and  oOO  deaths 
per  annum.  This  safety  in  railway  travelling  is  no 
doubt  largely  due  to  the  block  system,  rendered 
possible  by  the  electric  telegraph  ; and  also  to  the 
efficient  interlocking  of  points  and  signals,  which 
render  it  impossible  now  for  a signalman  to  give 
an  unsafe  signal.  He  may  give  a wrong  one, 
in  the  sense  of  inviting  the  wrong  train^  to  come 
in  ; but,  although  wrong  in  this  sense,  it  would 
stiil  be  safe  for  that  train  to  do  so.  If  he  can  give 
a signal,  that  signal  never  invites  to  danger;  before 
he  can  give  it,  every  one  of  the  signals,  which  ought 
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to  be  “ at  danger, ’ ’ must  be  “ at  danger, ’ ’ and  every 
“point”  must  have  been  previously  set,  so  as  to 
make  tbe  road  right;  then,  again,  we  have 
the  facing  point-lock,  which  is  a great  source  of 
safety. 

Further,  we  have  continuous  brakes  of  various 
kinds,  competent  in  practice  to  absorb  three  miles 
of  speed  in  every  second  of  time  ; that  is  to  say,  if 
a train  were  going  60  miles  an  hour,  it  can  be 
pulled  up  in  20  seconds ; or,  if  at  the  rate  of  30 
miles,  in  10  seconds.  With  a train  running  at  50 
miles  an  hour,  it  can  be  pulled  up  in  from  15  to 
20  seconds,  and  in  a distance  of  from  180  to  240 
yards.  Moreover,  in  the  event  of  the  train  separat- 
ing into  two  or  more  sections,  the  brakes  are  auto- 
matically applied  to  each  section,  thereby  bringing 
them  to  rest  in  a short  time.  Another  cause  of  safety 
is  undoubtedly  the  use  of  weldless  tyres.  I was 
fortunate  enough  to  attend  the  British  Association 
Meeting  many  years  ago  at  Birmingham,  and  I 
then  read  a paper  upon  weldless  tyres,  in  which  I 
ventured  to  prophesy  that,  in  ten  years  time,  there 
would  not  be  a welded  tyre  made ; that  is  one  of 
the  few  prophecies  that,  being  made  before  the 
event,  have  been  fulfilled.  I may  perhaps  be  per- 
mitted to  mention,  that  at  the  same  time  I laid 
before  the  Section  plans  and  suggestions  for  the 
making  of  the  cylindrical  parts  of  boilers  equally 
without  seam,  or  even  welding.  This  is  rarely 
done  at  the  present  time,  but  I am  sure  that,  in 
twenty  years  time,  such  a thing  as  a longitudinal 
seam  of  rivets  in  a boiler  will  be  unknown.  There 
is  no  reason  why  the  successive  rings  of  boiler  shells 
should  not  be  made  weldless,  as  tyres  are  now 
made  weldless. 

The  next  subject  I intend  to  deal  with  is  that  of 
Motors.  In  1831,  we  had  the  steam-engine,  the 
water-wheel,  the  windmill,  horse-power,  manual 
power,  and  Stirling’s  hot-air  engines.  Gas  engines, 
indeed,  were  proposed  in  1824,  but  were  not  brought 
to  the  really  practical  stage.  We  had  then  tide 
mills ; indeed,  we  have  had  them  until  quite  lately, 
and  it  may  be  that  some  still  exist ; they  were 
sources  of  economy  in  our  fuel,  and  their  abandon- 
ment, is  to  me  a matter  of  regret.  I remember 
tide  mills  on  the  coast  between  Brighton  and 
Newhaven,  another  between  Greenwich  and  Wool- 
wich, another  at  Northfieet,  and  in  many  other 
places.  Indeed,  such  mills  were  used  pretty  exten- 
sively ; they  were  generally  erected  at  the  mouth 
of  a stream,  and  in  that  way  the  river  bed  made  the 
reservoir,  and  even  when  they  were  erected  in  other 
situations,  those  were  of  a kind  suitable  for  the  pur- 
pose, that  is,  lov/  lying  lands  were  selected,  and  were 
embanked  to  form  reservoirs.  In  1881,  windmills 
and  water-wheels  are  much  the  same,  but  the 
turbines  are  greatly  improved,  and  by  means  of 
turbines  we  are  enabled  to  make  available  the 
pressure  derived  from  heads  of  water  which  for- 
merly could  not  be  used  at  all,  or  if  used,  involved 
the  erection  of  enormous  water-wheels,  such  as 
those  at  Glasgow  and  in  the  Isle  of  Man,  wheels  of 
some  eighty  feet  in  diameter.  But  now,  by  means 
of  a small  turbine,  an  excellent  effect  is  produced 
from  high  heads  of  water.  The  same  effect  ispbtained 
from  the  water-engines  which  our  President  has 
employed  with  such  great  success.  In  addition 
o these  motors,  we  have  the  gas-engine,  which, 
within  the  last  few  years  only,  has  become  a really 
useful  working  and  economical  machine.  With 


respect  to  horse-power  motors,  we  have  not  only 
the  old  horse  engines,)  but  we  have  a new 
application  (as  it  seems  to  me,  of  the  work  of 
the  horse  as  a motor.  I allude  to  those  cases 
where  the  horse  drawing  a reaping  or  threshing 
machine,  not  only  pulls  it  forward  as  he  might 
pull  a cart,  but  causes  its  machinery  to  revolve, 
so  as  to  perform  the  desired  kind  of  work.  This 
species  of  horse-engine,  though  known,  was  but 
little  used  in  1831.  With  respect  to  hot-air  engines 
there  have  been  many  attempts  to  improve  them, 
and  some  hot-air  engines  are  working,  and  are 
working  with  considerable  success  ; but  the  amount 
of  power  they  develop  in  relation  to  their  size  is 
small,  and  I am  inclined  to  doubt  whether  it  can 
be  much  increased. 

I now  cometo  the  subject  of  the  transmission  of 
yoiver.  I do  not  mean  transmission  in  the  ordinary 
sense  by  means  of  shafting,  gearing,  or  belting, 
but  I mean  transmission  over  long  distances. 
In  1831,  we  had  for  this  purpose  flat  rods,  as 
they  were  called,  rods  transmitting  power  from 
pumping  engines  for  a considerable  distance 
to  the  pits  where  the  pumps  were  placed,  and  we 
had  also  the  pneumatic,  the  exhaustion  system — the 
invention  of  John  Hague,  a Yorkshireman,  my  old 
master,  to  whom  I was  apprenticed — which  mode 
of  transmission  was  then  used  to  a very  con- 
siderable extent.  The  recollection  of  it,  I find, 
however,  has  nearly  died  out,  and  I am  glad 
to  have  this  opportunity  of  reviving  it.  But 
in  1881,  we  have,  for  the  transmission  of  power, 
first  of  all,  quick  moving  ropes,  and  there  is  not, 
so  far  as  I ^ow,  a better  instance  of  this  system 
than  that  at  Schaffhausen.  Anyone  who  has  ever, 
in  recent  years,  gone  a mile  or  two  above  the  falls 
at  Schaffhausen  must  have  seen  there — in  a house, 
on  the  bank  of  the  Bhine,  opposite  to  that  on 
which  the  town  is  situated — large  turbines  driven 
by  the  river,  which  is  slightly  dammed  up  for 
the  purpose  These  work  quick-going  roj^es, 
carried  on  pulleys,  erected  at  intervals  along 
the  river  bank,  for  the  whole  length  of  the  town  ; 
and  power  is  delivered  from  them  to  shafting 
below  the  streets,  and  from  it  into  any  house  where 
it  is  required  for  manufacturing  purposes.  Then 
we  have  the  compressed  air  transmission  of  power, 
which  is  very  largely  used  for  underground  engines, 
and  for  the  working  of  rock  drills  in  mines  and 
tunnels.  We  have  also  compressed  air  in  a portable 
form,  and  it  is  now  employed  with  great  success 
in  driving  tram-cars.  I had  occasion  last  January 
to  visit  Nantes,  where,  for  eighteen  months,  tram- 
cars  had  been  driven  by  compressed  air,  carried  on 
the  cars  themselves,  coupled  with  an  extremely 
ingenious  arrangement  for  overcoming  the  diffi- 
culties commonly  attendant  on  the  use  of  com- 
pressed air  engines.  This  consists  in  the  provision 
of  a cylindrical  vessel  half  filled  with  hot  water 
and  half  with  steam,  at  a pressure  of  eighty 
pounds  on  the  square  inch.  The  compressed 
air,  on  its  way  from  the  reservoir  to  the 
engine,  passes  through  the  water  and  steam, 
becoming  thereby  heated  and  moistened,  and 
in  that  way  all  the  danger  of  forming  ice  in  the 
cylinders  was  prevented,  and  the  parts  were 
susceptible  of  good  lubrication.  These  cars,  which 
start  every  ten  minutes  from  each  end,  make  a 
journey  of  3f  miles,  and  have  proved  to  be  a commer- 
cial and  an  engineering  success.  I believe,  moreover. 
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that  they  are  capable  of  very  considerable  improve- 
ment. Then  there  is,  although  not  much  used,  the 
transmitting  of  power  by  means  of  long  steam  pipes. 
There  is  also  the  transmission  hydraulically.  This 
may  be  carried  out  in  an  intermittent  manner, 
so  as  to  replace  the  reciprocating  flat  rods  of 
old  days ; that  is  to  say,  if  two  pipes  containing 
water  are  laid  down,  and  if  the  pressure  in  those 
pipes  at  the  one  end  be  alternated,  there  will  be 
produced  an  alternating  and  a reciprocative  effect 
at  the  other,  to  give  motion  to  pumps  or  other 
machinery.  There  is  also  that  thoroughly  well 
Imown  mode  of  transmission,  hydraulically,  for 
which  the  engineering  world  owes  so  much  to  our 
President.  We  have,  by  Sir  William  Armstrong’s 
system,  coupled  with  his  accumulator,  the  means 
of  transmitting  hydraulically  the  power  of  a 
central  motor  to  any  place  requiring  it,  and  by 
the  means  of  the  principal  accumulator,  or 
if  need  be,  by  that  aided  by  local  accumulators, 
a comparatively  small  engine  is  enabled  to  meet 
very  heavy  demands  made  upon  it  for  a short  time. 
I think  I am  right  in  saying  that,  at  the  ordinary 
pressure  which  Sir  William  Armstrong  uses 
in  practice,  viz.,  700  lbs.  to  the  square  inch,  one 
foot  a second  of  motion  along  an  inch  pipe  would 
deliver  at  the  rate  to  produce  one-horse  power, 
'^erefore,  a ten-inch  pipe,  with  the  water  travel- 
ling at  no  greater  pace  than  three  feet  in  a 
second,  would  deliver  300-horse  power.  This  300- 
horse  power  would  no  doubt  be  somewhat  reduced 
by  the  loss  in  the  hydraulic  engine,  which  would 
utilise  the  water.  But  the  total  energy  received 
would  be  equivalent  to  producing  300-horse 
power.  Such  a transmission  would  be  effected 
with  ^ an  exceedingly  small  loss  in  friction  in 
transit.  I believe  I am  right  in  saying  that  a 
10-inch  pipe  a mile  long  would  not  involve 
much  more  than  about  14  or  15  lbs.  differ- 
ential pressure  to  propel  the  water  through  it  at 
a rate  of  three  feet  in  a second.  If  that  be  so, 
then,  with  TOOJbs.  to  the  inch,  the  loss  under  such 
circumstances  would  be  only  two  per  cent,  in 
transmission.  There  is  no  doubt  that  this  trans- 
mission of  power  hydraulically  has  been  of  the 
greatest  possible  use.  It  has  enabled  work  to  be 
done  which  could  not  be  done  before.  Enormous 
weights  are  raised  with  facility  wherever  required, 
as  by  the  aid  of  power  hydraulically  transmitted, 
it  is  perfectly  easy  for  one  man  to  manage  the 
heaviest  cranes.  Moreover,  as  I have  said  in  other 
places,  the  system  which  we  owe  to  Sir  William 
Armstrong  has  gone  far  to  elevate  the  human 
race,  and  it  has  done  so  in  this  manner.  So 
long  as  it  is  competent  for  a man  to  earn  a 
living  by  mere  unintelligent  exercise  of  his 
muscles,  he  is  very  likely  to  do  it.  You  may  see  in 
the  old  London  docks  the  crane-heads  covered  by 
structures  that  look  like  paddle-boxes.  If  you 
go  to  them,  there  is,  I am  glad  to  say,  nothing  now 
to  fill  them  up ; but  when  the  British  Association 
first  met,  these  paddle-boxes  covered  large  tread- 
wheels,  in  which  the  men  trod,  so  as  to  raise  a 
weight.  Now,  although  I know  that  in  fact  there 
is  nothing  more  objectionable  in  a man  turning  a 
wheel  by  treading  inside  of  it  than  there  is  if  he 
turn  it  round  by  a winch-handle,  yet  somehow 
it  strikes  one  more  as  being  merely  the  work 
of  an  animal,  a turnspit,  or  a squirrel,  or  indeed  as 
the  task  imposed  on  the  criminal.  But,  neverthe- 


less, in  this  way  there  were  a large  number 
of  persons  getting  their  living  by  the  mere 
exercise  of  their  muscles,  but,  as  might  be 
expected,  a very  poor  living,  derived  as  it 
was  from  unintelligent  labour.  That  work 
is  no  longer  possible,  and  is  not  so,  for 
the  powerful  reason  that  it  does  not  pay. 
Those  persons,  therefore,  who  would  now  have 
been  thus  occupied,  are  compelled  to  elevate  them- 
selves, and  to  become  competent  to  earn  their 
living  in  a manner  which  is  more  worthy  of  an 
intelligent  human  being.  It  is  on  these  grounds 
that  I say  we  owe  very  much  the  elevation  of  the 
working  classes,  especially  of  the  class  below  the 
artisan,  to  this  invention  of  our  distinguished 
President.  In  addition  to  the  modes  of  trans- 
mission I have  already  mentioned,  there  is  the 
transmission  of  power  by  means  of  gas.  I think 
that  there  is  a very  large  future  indeed  for  gas 
engines.  I do  not  know  whether  this  may  be 
the  place  to  state  it,  but  I believe  the  way 
in  which  we  shall  utilise  our  fuel  hereafter  will,  in 
all  probability,  not  be  by  the  way  of  the  steam- 
engine.  Sir  William  Armstrong  alluded  to  this 
probability  in  his  address,  and  I entirely 
agree,  if  he  will  allow  me  to  say  so,  that  such  a 
change  in  the  production  of  power  from  fuel 
appears  to  be  impending,  if  not  in  the  immediate 
future,  at  all  events  in  a time  not  very  far  remote  ; 
and  however  much  the  Mechanical  Section  of  the 
British  Association  may  to-day  contemplate  with 
regret,  even  the  mere  distant  prospect  of  the  steam- 
engine  being  a thing  of  the  past,  I very  much  doubt 
whether  those  who  meet  here  fifty  years  hence 
will  then  speak  of  it  as  anything  more  than 
a curiosity  to  be  found  in  a museum.  With 
respect  to  the  transmission  of  power  electri- 
cally, I won’t  venture  to  touch  upon  that ; 
but  will  content  myself  by  reminding  you  that 
while  Sir  William  Armstrong  did  say  that 
there  were  comparatively  small  streams  which 
could  be  utilised,  he  did  not  inform  you  of  that 
which  he  himself  had  done  in  this  direction ; let 
me  say  that  Sir  William  Armstrong  thus  utilised 
a fall  of  water,  situated  about  a mile  from  his  house, 
to  work  a turbine,  which  drives  a dynamo  machine, 
generating  electricity,  for  the  illumination  of  the 
house.  When  I was  last  at  Crag  Side,  that  illumi- 
nation was  being  effected  by  the  arc  light,  but 
since  then,  as  Sir  William  Armstrong  has  been 
good  enough  to  write  to  me,  he  has  replaced 
the  arc  light  by  the  incandescent  lamp  (a 
form  of  electrical  lighting  far  more  applicable 
than  the  arc  light  to  domestic  purposes),  and 
with  the  greatest  possible  success.  Thus,  in 
Sir  William  Armstrong’s  own  case,  a small 
stream  is  made  to  afford  light  in  a dwelling 
a mile  away.  Certainly  nothing  could  have  seemed 
more  improbable  fifty  years  ago  than  that  the 
light  of  a house  should  be  derived  from  a fall  ^f 
water  without  the  employment  of  any  kind  or 
description  of  fuel. 

The  next  subject  upon  which  I propose  to  touch, 
is  that  of  the  Manufacture  of  iron  and  the  steel. 
In  1831,  Neilson’s  hot  blast  specification  had 
been  published  for  2^  years  only.  The  Butterly 
Company  had  tried  the  hot  blast  for  the  first 
time  in  the  November  preceding  the  meeting  of 
the  British  Association.  The  heating  of  the  blast 
was  coming  very  slowly  into  use,  and  the  tern- 
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perature  attained  when  it  was  employed  was  only 
some  600  degrees.  The  ordinary  blast  furnace  of 
those  days  was  35  to  40  feet  high,  and  about  12 
feet  diameter  at  the  boshes,  and  turned  out 
about  60  tons  a week.  It  used  about  2^  tons  of 
coal  per  ton  of  iron,  and  no  attempt  was 
made  to  utilise  the  waste  gases,  whether  es- 
caping in  the  form  of  gas  or  in  the  form  of 
flame,  the  country  being  illuminated  for  miles 
around  at  night  by  these  fires.  The  furnaces 
were  also  open  at  the  hearth,  and  continuous  fire 
poured  out  along  with  the  slag.  In  1881,  blast 
furnaces  are  from  90  ft.  to  100  ft.  high,  and  25  ft. 
in  diameter  at  the  boshes ; they  turn  out  from  500 
to  800  tons  a-week.  The  tops  and  also  the  hearths 
are  closed,  and  the  blast — thanks  to  the  use  of 
Mr.  E.  A.  Cowper’s  stoves — is  at  1,200  degrees. 
The  manufacture  of  iron  has  also  now  enlisted  in 
its  service  the  chemist  as  well  as  the  engineer, 
and  amongst  those  who  have  done  much  for  the 
improvement  of  the  blast  furnaces,  to  no  one  is 
greater  praise  due  than  to  Mr.  Isaac  Lowthian 
Bell,  who  has  brought  the  manufacture  of  iron  to 
the  position  of  a highly  scientific  operation.  In 
the  production  of  wrought  iron  by  the  puddling 
process,  and  in  the  subsequent  mill  operations, 
there  is  no  very  considerable  change,  except  in 
the  magnitude  of  tfie  machines  employed,  and 
in  the  greater  rapidity  with  which  they  now  run. 
In  saying  this,  I am  not  forgetting  the  various 
“mechanical  puddlers  ” which  have  been  put  to 
work,  nor  the  attempts  that  have  been  made  by 
the  use  of  some  of  them  to  make  wrought  iron 
direct  from  the  ore;  but  neither  the  “mechanical 
puddler  ” nor  the  “ direct  process  ” have  yet  come 
into  general  use;  and  I desire  to  be  taken  as  speak- 
ing of  that  which  is  the  ordinary  process  pursued 
at  the  present  in  puddled  iron  manufactures.  In 
1831,  a few  hundredweights  was  the  limit  of  weight 
of  a plate,  while  in  1881,  there  may  readily  be 
obtained,  for  boiler-making  purposes,  plates  of 
at  least  four  times  the  weight  of  those  that 
were  made  in  1831.  I may,  perhaps,  be  allowed 
to  say  that  there  is  an  extremely  interesting 
Blue  - book  of  the  year  1818,  containing  the 
report  of  a Parliamentary  Committee  which  sat 
on  boiler  explosions,  and  I recommend  any  me- 
chanical engineer  who  is  interested  in  the  history 
of  the  subject  to  read  that  book ; he  will  find  it 
there  stated  that  in  the  North  of  England  there 
were  a species  of  engines  called  locomotives,  the 
boilers  of  which  were  made  of  wrought  iron  beaten, 
not  lolled,  because  the  rolled  plate  was  not 
considered  fit ; it  was  added  that  if  made  of 
beaten  iron  the  boiler  would  last  at  least  a year. 
In  1831,  thirteen  years  later,  the  dimensions  of 
rolled  plates  were  no  doubt  raised  ; but  few  then 
would  have  supposed  it  possible  there  should  be 
rolled  such  plates  as  arenow  produced  for  boilerpur- 
poses,  and  still  fewer  would  have  believed  that  in 
the  year  1881  we  should  make,  for  warlike  purposes, 
rolled  plates  22  inches  in  thickness  and  30  tons  in 
w ei  ght . I have  said  th  ere  is  very  little  alteration  in  the 
process  of  making  wrought  iron  by  puddling,  and  I 
do  not  think  there  is  likely  to  be  much  further,  if 
any,  improvement  in  this  process,  because  I believe 
that,  with  certain  exceptions,  the  manufacture  of 
iron  by  puddling  is  a doomed  industry.  I ven- 
tured to  say,  in  a lecture  I delivered  at  the  Eoyal 
Institution  three  years  ago  on  “The  Future  of 


Steel,”  that  I believed  puddled  iron,  except  for  the 
mere  hand-wrought  forge  purposes  of  the  country 
blacksmith,  and  for  such  like  purposes,  would  soon 
become  a thing  of  the  past.  Mr.  Harrison,  the 
engineer  of  the  North-Eastern  Railway,  told  me 
that,  about  eighteen  months  ago,  the  North-Eastern 
Railway  applied  for  tenders  for  rails  in  any  quan- 
tities between  2,000  and  10,000  tons,  and  they  issued 
alternative  specifications  for  iron  and  for  steel.  They 
received  about  ten  tenders.  Some  did  not  care  to  ten- 
der for  iron  at  all ; but  when  they  did  tender  alter- 
natively, the  price  quoted  for  the  iron  was  greater 
thanthaibforthe  steel.  Ihaveno  doubt  whatever,  that 
in  a short  time  it  will  be  practically  impossible  to 
procure  iron  made  by  the  puddling  process,  of  dimen- 
sions fit  for  many  of  the  purposes  for  which  a few  years 
ago  it  alone  was  used.  With  respect  to  steel.  In 
1831,  the  process  in  use  was  that  of  cementation, 
producing  blistered,  steel,  which  was  either  piled 
and  welded  to  make  shear  steel,  or  was  broken 
into  small  pieces,  melted  in  pots,  and  run  into  an 
ingot  weighing  only  some  50  lbs.  or  60  lbs.  At 
that  time,  steel  was  dealt  in  by  the  pound  ; nobody 
thought  of  steel  in  tons.  In  1881,  we  are  all 
aware  that,  by  Sir  Henry  Bessemer’s  well-known 
discovery,  carried  out  by  him  with  such  persistent 
vigour,  cast-iron  is,  by  the  blowing  process,  con- 
verted into  steel,  and  that,  byDr.  Siemens’s  equally 
well-known  process  (now  that,  owing  to  his  inven- 
tion of  the  regenerative  furnace,  it  is  possible  to 
obtain  the  necessary  high  temperature),  steel  is 
made  upon  the  open  hearth.  We  are,  moreover, 
aware  that,  by  both  of  these  processes,  steel  is 
produced  in  quantities  of  many  tons  at  a single 
operation,  with  the  result  that,  as  instanced 
in  the  case  of  the  North-Eastern  rails,  steel 
is  a cheaper  material  than  the  wrought  iron 
made  by  the  puddling  process.  One  cannot  pass 
away  from  the  steel  manufacture  without  alluding 
to  Sir  Joseph  Whitworth’s  process  of  putting  a 
pressure  on  the  steel  while  in  a tried  state.  By 
this  means,  the  cavities  which  are  frequently  to  be 
found  in  the  ingot  of  a large  size,  are,  while  the  steel 
is  fluid,  rendered  considerably  smaller,  and  the  steel 
is  thereby  rendered  much  more  sound.  In  conclu- 
sion of  my  observations  on  the  subject  of  iron  and 
steel  manufacture,  I wish  to  call  attention  to  the 
invention  of  Messrs.  Thomas  and  Gilchrist,  by 
which  ores  of  iron,  containing  impurities  that  un- 
fitted them  to  be  used  in  the  manufacture  of  steel, 
are  now  freed  from  these  impurities,  and  are  thus 
brought  into  use  for  steel-making  purposes. 

Bridges. — In  the  year  1831,  bridges  of  cast  iron 
existed  ; but  no  attempt  had  been  made  to  employ 
wrought  iron  in  girder  bridges,  although  Telford 
had  employed  it  in  the  Menai  Suspension  Bridge ; 
but  in  1881,  the  introduction  of  railways,  and  the 
impovement  in  iron  manufactures,  have  demanded, 
and  have  rendered  possible  the  execution  of  such 
bridges  as  the  tubular  one,  spanning  the  Menai 
Straits,  in  span  of  400  feet,  and  the  Saltash,  over 
the  Tamar,  with  spans  of  435  feet ; while  recent 
great  improvements  in  the  manufacture  of  steel 
have  rendered  possible  the  contemplated  con- 
struction of  the  Forth  Bridge,  where  there 
are  to  be  spans  of  1,700  feet,  or  one-third  of  a 
mile  in  length.  Mr.  Barlow,  one  of  the  engineers 
of  this  bridge,  has  told  me  that  there  will  be 
used  upwards  of  2,000  more  tons  of  material 
in  the  Forth  Bridge,  to  resist  the  -wind  pressure, 
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than  would  have  been  needed  if  no  wind  had 
to  be  taken  into  account,  and  if  the  question  of 
the  simple  weight  to  be  carried  had  alone  to  be 
considered.  "With  respect  to  the  foundation  of 
bridges,  that  ingenious  man.  Lord  Cochrane, 
patented  a mode  of  sinking  foundations,  even  before 
the  first  meeting  of  the  British  Association,  viz.,  as  far 
back,  I believe,  as  1825  or  1826;  and  the  improve- 
ments which  he  then  invented  are  almost  universally 
in  use  in  bridge  construction  at  the  present  day. 
Cylinders  sunk  by  the  aid  of  compressed  air,  air- 
locks to  obtain  access  to  the  cylinder,  and  in  fact  every 
means  that  I know  of  as  having  been  used  in  the 
modern  sinking  of  cylinder  foundations,  were 
described  by  Lord  Cochrane  (afterwards  Earl  of 
Dundonald)  in  that  specification. 

The  next  subject  I propose  to  touch  on,  is  that 
of  Machine  Tools.  In  1831,  the  mention  of  lathes, 
drilling  machines,  and  screwing  machines,  brings 
me  veiy  nearly  to  the  end  of  the  list  of  the 
machine  tools  used  by  turners  and  fitters,  and  at 
that  time  many  lathes  were  without  slide  rests. 
The  boilermaker  had  then  his  puiiching-press  and 
shearing  machine  ; the  smith,  leaving  on  one  side 
his  forges  and  their  bellows,  had  nothing  but  hand 
tools,  and  the  limit  of  these  was  a huge  hammer, 
with  two  handles,  requiring  two  men  to  work  it. 
In  anchor  manufacture,  it  is  true,  a mechanical 
drop-hammer,  known  as  a Hercules,  was  employed, 
while  in  iron  works,  the  Helve  and  the  Tilt  ham- 
mer were  in  use.  For  ordinary  smith’s  work, 
however,  there  were,  as  has  been  said,  practically 
no  machine  tools  at  all. 

This  paucity  or  absence  in  some  trades,  as  we 
have  seen,  of  machine  tools,  involved  the  need  of 
very  considerable  skill  on  the  part  of  the  work- 
man. It  required  the  smith  to  be  a man  not 
only  of  great  muscular  power,  but  to  be  possessed 
of  an  accurate  eye  and  a correct  judgment,  in 
order  to  produce  the  forgings  which  were  de- 
manded of  him,  and  to  make  the  sound  work  that 
was  needed,  especially  when  that  soundness  was 
required  in  shafts,  and  in  other  pieces  which,  in 
those  days,  were  looked  upon  as  of  magnitude ; 
which,  indeed,  they  were,  relatively  to  the  tools 
which  could  be  brought  to  operate  upon  them. 
The  boiler-maker  in  his  work  had  to  trust  almost 
entirely  to  the  eye  for  correctness  of  form  and  for 
regularity  of  punching,  while  all  parts  of  engines 
and  machines  which  could  not  be  dealt  with  in 
the  lathe,  in  the  drilling,  or  in  the  screwing 
machine,  had  to  be  prej)ared  by  the  use  of  the 
chisel  and  the  file. 

At  the  present  day,  the  turning  and  fitting  shops 
are  furnished,  not  only  -with  the  slide  lathe,  self- 
acting in  both  directions,  and  screw-cutting,  the 
drilling  machine,  and  the  screwing  machine,  but 
with  planing  machines  competent  to  plane  hori- 
zontally, vertically,  or  at  an  angle ; shaping 
machines,  rapidly  reciprocating,  and  dealing  with 
almost  any  form  of  work ; nut-shaping  machines, 
slot  drilling  machines,  and  slotting  machines, 
while  the  drills  have  become  multiple  and  radial ; 
and  the  accuracy  of  the  work  is  ensured  by  testing 
on  large  surface  jjlates,  and  by  the  employment  of 
Whitworth  internal  and  external  standard  gauges. 

The  boiler-maker’s  tools  now  comprise  the  steam, 
compressed  air,  hydraulic  or  other  mechanical 
rivetter,  roUs  for  the  bending  of  plates  while  cold 
into  the  needed  cylindrical  or  conical  forms, 


multiple  drills  for  the  drilling  of  rivet  holes, 
planing  machines  to  plane  the  edges  of  the  plates, 
ingenious  apparatus  for  flanging  them,  there- 
by dispensing  with  one  row  of  rivets  out  of  two, 
and  roller  expanders  for  expanding  the  tubes  in  loco- 
motive and  in  marine  boilers ; while  the  punching 
press,  where  still  used,  is  improved  so  as  to  make 
the  holes  for  seams  of  rivets  in  a perfect  line,  and 
with  absolute  accuracy  of  pitch. 

With  respect  to  the  smith’s  shop,  all  large  pieces 
of  work  are  now  manipulated  under  heavy  Nasmyth 
or  other  steam  hammers  ; while  smaller  pieces  of 
work  are  commonly  prepared  either  in  forging 
machines  or  under  rapidly  moving  hammers,  and 
when  needed  in  sufficient  numbers  are  made  in  dies. 
And  applicable  to  all  the  three  industries  of  ths 
fitting  shop,  the  boiler  shop,  and  the  smith’s  shop, 
and  also  to  that  other  industry  carried  on  in  the 
foundry,  are  the  travelling  and  swing  cranes, 
commonly  worked  by’’  shafting,  or  by  quick  moving 
ropes  for  the  travellers,  and  by  hydraulic  power  or 
by  steam-engines  for  the  swing  cranes.  It  may 
safely  be  said  that,  without  the  aid  of  these  imple- 
ments, it  would  be  impossible  to  handle  the  weights 
that  are  met  with  in  machinery  of  the  present  day, 

I now  come  to  one  class  of  machine  which,  humble 
and  small  as  it  is,  has  probably  had  a greater  effect 
upon  industry  and  upon  domestic  life  than  almost 
any  other.  I mean  the  Beiuing  machine.  In  1831, 
there  was  no  means  of  making  a seam  except  by 
the  laborious  process  of  the  hand  needle.  In  1846, 
Eidred  Walker  patented  a machine  for  passing  the 
basting  thread  through  the  gores  of  umbrellas,  a 
machine  that  was  very  ingenious  and  very  simple, 
but  was  utterly  unlike  the  present  sewing  machine, 
with  its  eye-pointed  needle,  using  sometimes  two 
threads  (the  second  being  put  in  by  a shuttle  or 
by  another  needle),  and  making  stitches  at  twenty- 
fold, the  rapidity  with  which  the  most  expertneedle- 
woman  could  work.  By  means  of  the  sewing 
machine  not  only  are  all  textile  fabrics  operated 
upon,  but  even  the  thickest  leather  is  dealt  with, 
and  as  a tour  de  force,  but  as  a matter  of  fact, 
sheet-iron  plates  themselves  have  been  pierced, 
and  have  been  united  by  a seam  no  boiler-maker 
ever  contemplated,  the  piercing  and  the  seam  being 
produced  by  a Blake  sewing  machine.  I believe 
all  in  this  Section  will  agree  that  the  use  of  the 
sewing  machine  has  been  unattended  by  loss  to 
those  who  earn  their  living  by  the  needle ; in  fact, 
it  would  not  be  too  much  to  say  that  there  has 
been  a positive  improvement  in  their  wages. 

The  next  matter  I have  to  touch  upon  is  Agricul- 
tural machinery.  In  1831,  we  had  threshing  machines 
and  double  ploughs,  and  even  multiple  ploughs 
had  been  proposed,  tried,  and  abandoned.  Iteapmg 
machines  had  been  experimented  with  and  aban- 
doned; sowing  machines  were  in  use,  but  not 
many  of  them ; clod  crushers  and  horse  rakes 
were  also  in  use;  but  as  a fact  ploughingwas  done 
by  horse  power  with  a single  furrow  at  a time, 
mowing  and  reaping  were  done  by  the  scythe  or 
the  sickle,  sheaves  were  bound  by  hand,  hay  was 
tedded  by  hand-rakes,  while  all  materials  and 
produce  were  moved  about  in  carts  and  in  waggons 
drawn  by  horses.  At  the  present  time  we  have 
multiple  ploughs,  making  five  or  six  furrows  at  a 
time,  these  and  cultivators  also  driven  by  steam, 
commonly  from  two  engines  on  the  head  lands, 
the  plough  being  in  between,  and  worked  by 
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a rope  from  each  engine,  or  if  by  one  engine, 
a capstan  on  the  other  head  land,  with  a return 
rope  working  the  plough  backwards  and  for- 
wards ; or  by  what  is  known  as  the  round- 
about system,  where  the  engine  is  fixed  and 
the  rope  carried  round  about  the  field;  or  else 
ploughs  and  cultivators  are  worked  by  ropes  from 
two  capstans  placed  on  the  two  head  lands,  and 
driven  by  means  of  a quick  going  rope,  actuated 
by  an  engine,  the  position  of  which  is  not  changed. 
And  then  we  have  reaping  machines,  driven  at 
present  by  horses ; but  how  long  it  will  be  before 
the  energy  residing  in  a battery,  or  that  in  a reser- 
voir of  compressed  air,  will  supersede  horse  power 
to  drive  the  reaping  machine,  I don’t  know,  but  I 
don’t  suppose  it  will  be  very  long.  The  mowing 
and  reaping  machines  not  only  cut  the  crop  and 
distribute  it  in  swathes,  or,  in  the  case  of  the  reap- 
ing machine,  in  bundles,  but  now,  in  the  instance 
of  these  latter  machines,  are  competent  to  bind  it 
into  sheaves.  In  lieu  of  hand  tedding,  hay- 
making machines  are  employed,  tossing  the  grass 
into  the  air,  so  as  to  thoroughly  aerate  it,  taking 
advantage  of  every  brief  interval  of  fine  weather ; and 
rseed  and  manure  are  distributed  by  machine  with 
unfailing  accuracy.  The  soil  is  drained  by  the  aid 
of  properly  constructed  ploughs  for  preparing  the 
trenches;  roots  are  steamed  and  sliced  as  food 
for  cattle ; and  the  threshing  machine  no  longer 
merely  beats  out  the  grain,  but  it  screens  it,  sepa- 
rates it,  and  elevates  the  straw,  so  as  to  mechani- 
cally build  it  up  into  a stack.  I do  not  know  a 
better  class  of  machine  than  the  agricultural 
portable  engine.  Every  part  of  it  is  perfectly  pro- 
portioned and  made,  it  is  usually  of  the  locomo- 
tive type,  and  the  economy  of  fuel  in  its  use  is 
extremely  great.  I cannot  help  thinking  that  the 
improvement  in  this  respect  which  has  taken  place 
in  these  engines,  and  the  improvement  of  agricul- 
tural machinery  generally,  is  very  largely  due  to 
the  Eoyal  Agricultural  Society,  one  of  the  most 
enterprising  bodies  in  England. 

I now  come  to  the  very  last  subject  I propose 
to  speak  upon,  and  that  is  Printing  machinery, 
and  especially  as  applied  to  the  printing  of 
newspapers.  In  1831,  we  had  the  steam  press 
sending  out  a few  hundred  copies  in  an  hour, 
and  doing  that  upon  detached  sheets,  and 
thus  many  hours  were  required  for  an  edition 
of  some  thousands.  The  only  way  of  ex- 
pediting the  matter  would  have  been  to  have 
recomposed  the  paper,  involving,  however,  double 
labour  to  the  compositors,  and  a double  chance 
of  error.  At  the  present  day,  we  have,  by  the 
Walter  press,  the  paper  printed  on  a continuous 
sheet  at  a rate  per  hour  at  least  three  times  as  great 
as  that  of  the  presses  of  1831,  and,  by  the 
aid  of  papier  maclie  moulds,  within  five  minutes 
from  the  starting  of  the  first  press,  a second  press 
can  be  got  to  work  from  the  stereotype  plates,  and 
a third  one  in  the  next  five  minutes ; and  thus  the 
wisdom  of  our  senators,  which  has  been  delivered 
as  late  as  three  o’clock  in  the  morning,  is  able  to 
be  transmitted  by  the  newspaper  train  leaving 
Euston  at  5.15  a.m. 

This  is  the  last  matter  with  which  I shall  trouble 
the  Section.  I have  purposely  omitted  telegraphy ; 
I have  purposely  omitted  artillery,  textile  fabrics, 
and  the  milling  and  preparation  of  grain.  These 
and  ciher  matters  I have  omitted  for  several 


reasons.  Some  I have  omitted  because  I was 
incompetent  to  speak  upon  them,  others  because  of 
the  want  of  time,  and  others  because  they  more 
properly  belong  to  Section  A. 

I hope,  sir,  although  your  address,  dealing  with 
the  future,  was  undoubtedly  the  right  address  for 
a President  to  deliver,  and  although  it  is  equally 
right  that  we  should  not  content  ourselves  with 
merely  looking  back  in  a “ rest  and  be  thankful  ” 
spirit  at  the  various  progress  which  this  paper 
records,  it  may  nevertheless  be  thought  well  that 
there  should  have  been  brought  before  the  Section, 
in  however  cursory  a manner,  some  notice  of 
mechanical  development  during  the  past  fifty  years. 


GENERAL  NOTES. 


Vienna  Art  Exhibition. — An  International  Exhibition 
of  the  chief  works  of  art  produced  since  the  Exhibition  of 
1873  will  be  opened  at  Vienna,  by  the  Viennese  Society  of 
Artists,  on  April  1 , 1 882,  and  continue  open  until  September 
30.  The  Exhibition  will  comprise  architectural  plans  and 
models,  paintings,  engravings,  and  sculpture.  All  objects 
intended  for  exhibition  must  be  delivered  at  the  Kiinslter- 
haus,  Vienna,  not  later  than  March  1 , 1 882. 

Patent  Medicines. — According  to  a return  just  issued, 
the  number  of  licenses  to  sell  patent  medicines  taken  out 
during  the  year  ending  the  31st  of  March  last  was  18,754, 
for  which  there  was  paid  the  sum  of  £4,688  10s.  The 
revenue  derived  from  stamps  for  patent  medicines  during 
the  same  time  amounted  to  £139,762  18s.  lOgd.,  which 
represented  1 7,1 98,442  stamps  of  different  values. 

“The  Glow”  Stove. — An  open  slow  combustion 
grate  on  a new  principle  has  recently  been  patented  by 
Messrs.  Everitt  and  Barnard,  and  will  be  exhibited  at  the 
Kyrle  Society’s  Smoke  Abatement  Exhibition,  to  be  held  at 
the  South  Kensington  Museum  this  month.  The  bottom, 
as  in  all  slow  combustion  stoves,  is  closed  in  ; below  this  in 
the  front  are  a number  of  holes,  carrying  a draft  of  air 
beneath  and  parallel  with  the  sxuface  upon  which  the  coal 
rests.  These  openings  are  connected  with  an  air  chamber  at 
the  back  of  the  grate,  which  chamber  has  an  outlet  imme- 
diately over  the  fuel.  A “ Baffle  ” of  fire  brick,  reaching 
the  front  and  about  an  inch  above  the  openings  from  the  air 
chamber,  extends  the  full  width  of  the  stove,  springing  from 
the  back  at  an  angle  of  about  60°.  The  objects  of  this 
“ Baffle,”  which  becomes  red-hot,  are  to  form  a combustion 
chamber  in  which  smoke  is  consumed,  to  accumulate  the 
heat  which  would  otherwise  escape  up  the  chimney,  and  to 
throw  the  accumulated  heat  into  the  room. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Nov.  7... Farmers’  Club,  Tuns  of  Court  Hotel,  Holbom, 
W.C.,  4 p.m.  Mr.  Gr.  M.  Allender,  “ Dairying.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 

Tuesday,  Nov.  8... Central  Chamber  of  Commerce  (at  the  House 
OF  THE  Society  op  Arts),  11  a.m. 

Medical  and  Chirurgical,  53,  Bemers-street,  Oxford- 
street,  W.,  8.30  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Mr.  Charles  "Wood,  “Iron  Permanent 
Way.” 

Anthropological  Institute,  4,  St.  Martin’ s-pl ace,  W.C., 
8 p.m.  1.  Mr.  E.  F.  im  Thum,  “ The  Animism  of  the 
Indians  of  British  Guiana.”  2.  Mr.  M.  J.  Walhouse, 
“ Some  Vestiges  of  Girl  Sacrifices,  Jar  Burial,  and  Con- 
tracted Interments  in  India  and  the  East.” 

Wednesday,  Nov.  9... Microscopical,  King’s  College,  W.C.,  8 p.m  . 

Mr.  B.  Wills  Richardson,  “Multiple  Staining  of  Animal 
and  Vegetable  Tissues.” 

Thursday,  Nov.  10... Mathematical,  22,  Albemarle-street,_  W.,  8 
.m.  1.  Annual  Meeting.  2.  Messrs.  M.  Jenkins  and 
. W.  Merrifield,  “ Note  on  the  Limit  to  the  Number 
of  Proper  Fractions,  &c.”  3.  Ihof.  H.  Lamb,  “ The 

Oscillations  of  a Viscous  Spheroid.” 

Saturday,  Nov.  12...Physical,  Science  Schools,  South  K ensington 
S.W.,  3 p.m.  1.  Mr.  Lewis  Wright,  “ Spirits  in 
Crystals.”  2.  Mr.  C.  V.  Boys,  “ Integrating  and  other 
Apparatus  for  the  Measurement  of  Electrical  and 
Mechanical  Forces.” 
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AU  communications  for  the  Society  should  he  addressed  to  the  Secretary 
Johnr-street,  Adelphi,  London,  W.  O. 


NOTICES. 


PATENT  LAW  DISCUSSION. 

The  Discussion  on  the  Society  of  Arts’  Patent 
Bill  will  not  he  held  on  Wednesday,  November  30, 
as  previously  announced,  but  on  Friday, 
December  2nd. 

The  discussion  will  be  opened  by  Sir  Frederick 
Bramwell,  F.E.S.,  Chairman  of  the  Council,  and 
will  be  continued  on  such  evenings  as  may  be 
fmmd  convenient. 

The  Secretary  will  be  glad  to  furnish  tickets  for 
the  meeting  to  persons  interested  in  the  subject  of 
Patent  Law  who  are  not  members  of  the  Society. 


ELECTRIC  LIGHTING  IN  THEATRES. 

Mr.  R.  D’Oyly  Carte,  the  proprietor  of  the  Savoy 
Theatre,  in  the  Strand,  has  kindly  made  arrange- 
ments for  Members  of  the  Society,  who  may  wish 
to  do  so,  to  inspect  the  lighting  arrangements  of 
the  Savoy  Theatre,  on  the  afternoon  of  to-morrow 
(Saturday,  the  12th  of  November),  at  ten  minutes 
before  five.  Members  will  be  admitted  on  presen- 
tation of  their  visiting  cards.  Each  member  may 
be  accompanied  by  one  friend. 


EXHIBITION  OF  PHOTOGRAPHIC  APPLIANCES. 

In  connexion  with  the  course  of  Cantor  Lectures, 
w'hich  will  be  delivered  by  Captain  Abney,  F.E.S., 
on  “Recent  Advances  in  Photography,”  in  January 
and  February  next,  it  is  proposed  to  hold,  in  the 
House  of  the  Society  of  Arts,  an  Exhibition  of 
Photographic  Appliances. 

The  dates  of  Captain  Abney’s  Lectures  are 
January  30,  February  6,  13,  and  20.  The  Exhibi- 
tion will  be  kept  open  from  January  30  till  about 
the  end  of  February. 


The  Exhibition  will  be  of  a technical  character, 
and  it  is  not,  therefore,  desired  to  collect  photo- 
graphs of  artistic  merit  only. 

The  following  are  among  the  principal  classes  of 
objects  sought  for  exhibition  : — 

Apparatus:  cameras,  lenses,  tents,  instantaneous 
shutters,  slides,  sensitometers,  lamps  (intended 
specially  for  photographic  purposes),  enlarging 
apparatus,  printing  and  mounting  apparatus,  &c. 

Photographic  materials. 

Illustrations  of  new  processes ; negatives  and 
prints  produced  by  new  or  special  processes. 

Appliances  tised  in  reproductive  processes ; speci- 
mens of  illustrations  produced  by  such  processes  ; 
specimens  of  historical  interest,  as  illustrations  of 
old  processes. 

Lighting : models  illustrative  of  characteristic 
features  in  the  construction  of  glass  houses ; 
methods  of  fixing  glass  without  putty  or  similar 
material ; arrangements  for  the  production  of 
artificial  light  for  photographic  purposes. 

Any  person  wishing  to  exhibit  any  of  the  above 
is  requested  to  communicate  with  the  Secretary  of 
the  Society,  who  will  supply  printed  forms  of 
application  for  space,  and  vdll  be  glad  to  give  any 
further  information  required. 

It  is  hoped  that  arrangements  may  be  made  for 
showing  the  actual  working  of  some  of  the  more 
recent  processes. 


LABEL  FOR  PLANTS. 

The  Council,  on  the  recommendation  of  the 
judges  in  the  late  competition  of  plant  labels,  are 
prepared  to  renew  the  offer  of  a Society’s  Silver 
Medal,  together  with  a prize  of  £5,  which  has 
been  placed  at  their  disposal  for  the  purpose  by 
Mr.  G.  F.  Wilson,  F.E.S.,  for  the  best  label  for 
plants. 

The  object  of  the  offer  is  to  obtain  a label  which 
may  be  cheap  and  durable,  and  may  show  legibly 
whatever  is  written  or  printed  thereon  ; the  label 
must  be  suitable  for  plants  in  open  border.  These 
considerations  will  principally  govern  the  award. 

The  award  will  be  made  on  the  recommendation 
of  the  Committee  appointed  for  the  purpose  by  the 
Council. 

Specimen  labels,  bearing  a number  or  motto, 
and  accompanied  by  a sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  the 
Secretary  of  the  Society,  not  later  than  the  1st 
May,  1882. 

The  Council  reserve  to  themselves  the  right  of 
withholding  medal  and  prize  offered,  if,  in  the 
opinion  of  the  judges,  none  of  the  specimens  sent 
in  are  deserving. 
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AEEANGEMENTS  FOE  THE  SESSION. 

The  first  meeting  of  the  One  Hundred  and 
Twenty-eighth  Session  of  the  Society  will  he  held 
on  Wednesday,  the  16th  inst.,  when  the  Opening 
Address  will  be  delivered  by  Sir  Frederick  J. 
Bramwell,  F.E.S.,  Chairman  of  the  Council, 
and  the  Medals  awarded  during  the  last  Session 
wiU  be  presented.  Previous  to  Christmas,  there 
will  be  four  ordinary  meetings  in  addition  bo  the 
opening  meeting. 

Candidates  proposed  for  election  as  members  are 
privileged  to  attend  the  opening  meeting. 


Ordinary  Meetings. 

The  following  arrangements  for  the  Wednesday 
evenings  before  Christmas  have  been  made  : — 

November  16. — Opening  Meeting  of  the  Session. 
Address  by  Sir  Peedeeick  J.  Beamwell,  F.R.S., 
Chairman  of  the  Council. 

November  23. — “The  Storage  of  Electricity.”  By 
Prof.  SviiVANus  Thompson,  D.Sc. 

November  30. — “The  Distribution  of  Time  by  a 
System  of  Pneumatic  Clocks.”  By  J.  A.  Bbely. 

December  7. — “ The  American  System  of  Heating 
Towns  by  Steam.”  By  Capt.  Douglas  Galton,  C.B., 
F.R.S. 

December  14. — “Electric  Lighting  at  the  Paris 
Electrical  Exhibition.”  By  W.  H.  Peeece,  E.R.S. 

At  the  meetings  after  Christmas,  the  following 
papers  (among  others)  will  be  read : — 

“Practical  Hints  on  the  Manufacture  of  Gelatine 
Emulsions  and  Plates  for  Photographic  Purposes.”  By 
W.  K.  Burton. 

“Stained  Glass  Windows.”  By  Lewis  Foreman 
Day. 

“Photometric  Standards.”  By  Harold  Dixon. 

“Telephonic  Communication.”  By  Lieut. -Col.  C. 
E.  Webber. 

“The  Causes  and  Eemedies  of  Bad  Trade.”  By 
Walter  P.  Browne,  M.A. 

“ The  Native  Tribes  of  the  Hudson’s  Bay  Territories.” 
By  Dr.  Pae,  F.R.S. 

“The  Manufacture  of  Ordnance.”  By  Colonel 
Maitland.- 

“ Some  Practical  Aspects  of  Pecent  Investigations  in 
Nitrification.”  By  P.  Warington. 

“The  Production  and  Use  of  Gas  for  Purposes  of 
Heating  and  Motive  Power.”  By  J.  Emerson 
Dowson. 

“ Gas  for  Lighthouses.”  (Illustrated  by  an  exhi- 
bition of  some  of  the  gas  flames  and  apparatus  used  in 
lighthouses.)  By  John  Wigham. 

“ The  Relation  of  Botanical  Science  to  Ornaniental 
Art.”  By  F.  Edward  Hulme,  F.L.S.,  F.S.A. 

“The  High-pressure  Steam-engine.”  By  Loftus 
Perkins. 

“The  Industrial  Resources  of  Ireland.”  By  G. 
Phillips  Bevan. 

“ A New  Antiseptic  Compoimd,  and  its  Application 
to  the  Preservation  of  Food.”  By  Prof.  Barff,  M.A. 

“Tonnage  Measurement.”  By  Ad-m-tral  Sir  P. 
Spencer  Robinson,  K.C.B.,  F.R.S. 


“ Tools  and  Cutting  Edges.”  By  D.  A.  Aird. 

“The  Teaching  of  Forestry.”  By  Colonel  G,  F, 
Pearson. 

“ The  Art  of  Turning.”  By  P.  W.  Hasluck. 


Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  Evenings,  at  Eight 
o’clock : — 

January  31 ; February  28  ; March  21 ; April  4,  25  ; 
May  23. 

Applied  Chemistry  and  Physics  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursday  Evenings,  at  Eight 
o’clock : — 

January  26  ; February  23  ; March  9,  30  ; April  27  ; 
May  11.  


Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Friday  Evenings,  at  Eight 
o’clock : — 

February  17  ; March  17,  31 ; Aprfi  21 ; May  12,  26. 


Cantor  Lectures. 

The  First  Course  will  be  on  “ Some  of  the 
Industrial  Uses  of  the  Calcium  Compounds.”  By 
Thomas  Bolas,  F.C.S. 

November  21,  28  ; December  5,  12. 

The  Second  Course  will  be  on  “ Pecent  Advances 
ill  Photography.”  By  Capt.  Abney,  P.E.,  F.R.S. 

January  30  ; February  6,  13,  20. 

The  Third  Course  wiU  be  on  “ Hydraulic 
Machinery.”  By  Prop.  John  Perry. 

March  6,  13,  20,  27. 

The  Fourth  Course  will  be  on  “ Book  Illustra- 
tion, Old  and  New.”  By  J.  Comyns  Carr. 

April  20  ; May  1,  8,  15. 

Syllalus  of  the  First  Course. 

Lecture  I. 

Distribution  and  occurrence  of  calcium  in  nature . 
Carbonate  of  lime  as  limestone,  chalk,  marble,  calcspar, 
shells,  &c.  Notes  on  some  of  the  calcium  minerals. 
Short  survey  of  the  chemistry  of  calcium  and  of  its 
derivations. 

Lecture  II. 

Lime.  The  calcination  of  the  carbonate  in  theory 
and  practice.  Influence  of  foreign  bodies  on  the 
quality  of  the  hme.  Most  favourable  conditions  for  the 
decomposition  of  pure  and  impure  forms  of  calcium 
carbonate.  Cements  and  their  uses.  Lime  as  a 
refractory  material.  Lime-fight.  The  oxyhydrogen 
furnace.  Lime  moulds  for  the  casting  of  iron  and 
steel.  Notes  on  a few  of  the  industrial  and  economic 
uses  of  lime. 
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LECmEE  III. 

Sulphate  of  lime  and  its  occurrence  in  nature. 
Gypsum  and  alabaster.  Plaster  of  Paris,  its  prepara- 
tion and  uses.  Physical  and  chemical  aspects  of  the 
setting  of  plaster.  Accelerating  and  retarding  influences. 
Scientific  principles  involved  in  some  of  the  applications 
of  plaster.  Moulding,  stereotyping,  and  other  pro- 
cesses. 

LEcmRE  IV. 

Other  calcium  compormds  and  their  uses.  The 
phosphorescent  sulphide.  Lime  soaps.  Bleaching 
powder.  Phosphates  of  calcium.  Organic  calcine 
salts.  The  hardness  of  water,  &c. 


Juvenile  Lectures. 

The  two  Juvenile  Lectures  will  be  by  W.  H. 
Preece,  F.H.S.,  on  “ Eecent  Wonders  of  Elec- 
tricity.” The  dates  for  these  are  Wednesday 
evenings,  December  28  and  January  4.  The 
Lectures  will  commence  at  7 o’clock. 

Special  tickets  will  be  issued  for  these  lectures, 
due  announcement  of  which  will  be  made. 


Admission  to  Meetings. 

Members  have  the  right  of  attending  all  the 
Society’s  meetmgs  and  lectures.  They  require  no 
tickets  (except  for  the  Juvenile  Lectures),  but  are 
admitted  on  signing  their  names.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 


Annual  General  Meeting. 

The  Annual  General  Meeting  will  be  held  oh 
Wednesday,  June  28,  at  four  o’clock. 

The  following  is  a table  of  dates  of  the  Evenin  g 
Meetings  of  the  Society,  subject  to  such  alteration 
as  may  be  found  necessary ; — 


CANTOR 

lectures. 

foreign  and 

COLONIAL 

MEETINGS. 

ORDINARY 

MEETINGS. 

APPLIED 
CHEinSTRY 
AND  PHYSICS 

i^ieetings. 

INDLLN 

MEETINGS. 

1881. 

Novejoeb  

Decembeb  

1882. 

J ANT7AEY  

Febeuaey  

March  

April 

!May  

Monday. 

Tuesday. 

Wednesday. 

Thursday. 

Friday. 

21  28  — 

5 12 

30 

6 13  20  

6 13  20  27  — 

24  — 

1 8 15 

31 

— 21 

— 4 — 25 
23  — 

16  23  30 

— 7 14 

— 11  18  25  — 

1 8 15  22  — 

1 8 15  22  29 

— 19  26  

3 10  17  24  31 

26 

— 23 

9 23 

— 27 

17  — 

— 17  — 31 

— 21 

12 26 

The  Chaie  well  be  taken  at  Eight  o’clock  at  each,  of  the  above  Meetings. 


MISCELLANEOUS. 


THE  CULTIVATIOX  OF  THE  RAMEH  PLANT. 

The  rameh  plant  possesses  quahties  and  merits  of 
the  highest  value  for  textile  industries,  and  in  the 
whole  of  Europe,  Consul  Stanton  states,  that  France 
alone  has  attempted  the  industrial  development  of  this 
Chinese  plant,  and  the  attempt  has  met  with  such 
success  as  to  give  that  country  a decided  advantage 
over  other  European  manufacturing  countries.  At  the 
present  time  the  cultivation  makes  great  progress  in 
Southern  France,  Corsica,  and  Algiers,  and  a practical 
process  has  lately  been  discovered  for  separating  the 
fibr^  from  the  stems.  The  plant  belongs  to  the  nettle 
family,  and  although  stingless,  is  similar  to  the  stinging 
nettlo  in  the  form  both  of  its  leaves  and  branches, 
having,  however,  a much  more  luxuriant  growth.  The 
branoheg  grow  straight,  and  in  bunches,  and  are  com- 
posed of  a brittle,  woody  substance,  filled  with  pith, 
ad  surrounded  with  a fibrous  covering  which,  in  its 


turn,  is  covered  with  a thin  skin  or  rind.  The  fibres' 
are  boimd  together  by  a resinous  substance,  which  is 
more  difficult  to  dissolve  than  that  contained  in  flax 
and  hemp,  and  from  this  circumstance  the  setting  of 
the  rameh  plant  is  more  laborious  than  hemp  and  flax, 
though  the  hackling  of  the  stems  is  less  arduous.  The 
propagation  of  the  plant  may  be  effected  by  seeds, 
layers,  or  cuttings  ; but  as  the  reproduction  from 
seeds  is  generally  slow  and  uncertain,  slips-  and 
layers  are  more  often  used.  The  rameh  is  a perennial,  • 
and  not  like  flax  and  hemp,  an  annual,  and  iftg 
strength  and  fertility  increases  with  its  age  ; ik 
withstands  both  drought  and  damp,  but  is  very 
susceptible  to  frost.  Even  after  frost,  however, 
it  is  only  the  first  crop  which  is  lost,  since  the 
roots,  which  penetrate  the  ground  to  a depth  of 
about  a foot,  are  seldom  affected,  and  soon  put  forth 
new  shoots.  Its  growth  is  imusually  rapid,  and  even  in 
France  it  attains  annually  a height  of  from  six  to  eight 
feet.  In  its  home,  however  (China  and  Bengal),  it 
attains  the  height  of  15  feet.  By  cutting  the  stems  when 
they  have  attained  a height  of  three  feet,  several  crops 
and  finer  fibres  are  obtained,  the  plant  renewing  its 
shoots  continually.  The  leaves,  when  dried,  are  valuable 
for  the  manufacture  of  the  tough  paper  wliich  is  so  ex- 
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tensively  used  in  Cliina,  -while  the  green  ones  afford 
excellent  cattle  fodder.  On  account  of  its  luxuriant 
growth,  extensive  manuring  is  requisite  ; and,  with 
the  exception  of  this  manuring,  and  the  careful  manner 
in  which  it  must  he  done,  the  cultivation  of  the  rameh 
is  of  the  simplest  kind,  and  with  due  care  for  frost,  it 
may  he  planted  at  any  season.  The  planting  is  generally 
in  furrow,  ten  inches  deep,  and  a yard  apart,  the  plants 
heing  set  out  at  intervals  of  a yard.  Hoeing  and 
digging  are  only  necessary  the  first  year,  the  plant 
growing  afterwards  with  such  luxuriance  as  to  smother 
all  weeds.  In  the  spring,  and  after  each  cutting,  hoeing 
is  generally  resorted  to  ; and  if,  at  the  approach  of 
■winter,  the  earth  is  heaped  up  round  the  roots,  to  protect 
them  from  frost,  the  branches  increase  rapidly  in  num- 
ber, the  first  growth  yielding  from  three  to  four,  the 
second  from  six  to  eight,  the  third  from  ten  to  twelve, 
and  the  fourth  (this,  how^ever,  is  only  in  warm  climates), 
from  sixteen  to  twenty  branches.  The  pecuniary  results 
so  far  obtained,  are  most  satisfactory.  It  is  maintained 
that  the  rameh  plant  will  yield  a crop  worth  from  £56 
to  £80  per  hectare  (2-47  acres) ; and  assuming  that  three 
cuttings  are  annually  obtained,  there  -would  be  a yield 
of  from  4,000  to  5,000  kilos,  of  leaves  alone,  which 
would  cover  all  the  expenses  of  cultivation.  In  addition 
to  this,  there  would  be  from  1,500  to  2,200  kilos,  of 
fibres,  from  which  1,200  to  1,500  kilos,  of  white  linen 
could  be  spun.  The  tenacity  of  the  rameh  fibre 
is  30  per  cent,  greater  than  that  of  fiax,  and  in  conse- 
quence of  this  tenacity,  it  has  for  many  years  been  used 
in  China  in  the  manufacture  of  many  articles,  in  -which 
solidity  is  absolutely  necessary.  In  China  from  fibres 
of  this  plant  the  coarsest  nets  are  woven,  and  fabrics 
which  surpass  in  gloss  and  delicacy  the  finest  battiste. 
As  with  fiax  and  hemp,  the  first  operation  is  to  separate 
the  fibres  from  the  resinous  substance  which  unites 
them ; this  is  effected  by  steeping  in  water.  The 
Belgians  have  recently  substituted  for  the  old  plan,  a 
new,  more  rapid,  and  healthier  process,  which  produces 
an  excellent  commercial  result.  Large  square  cemented 
vats  are  used  ; in  these  the  branches  are  laid,  then  water 
is  poured  on  and  kept,  for  flax  and  hemp,  for  one  or  two 
days,  and  for  rameh  from  five  to  six  days  ; to  the  water 
one-half  percent,  of  the  weight  of  the  branches,  of  pul- 
verised charcoal  is  added,  and  the  same  quantity  of  car- 
bonate of  soda  or  potash,  and  throughout  the  process 
the  vats  are  kept  carefully  closed.  In  this  manner  decom- 
position takes  place  slowly,  and  the  fibres  are  protected 
from  the  injurious  effects  of  the  exhalations  of  sul- 
phureted  hydrogen.  After  the  gluten  is  dissolved  from 
the  fibres,  they  have  only  to  be  separated  from  the  woody 
tissue ; this  is  effected  by  hackling,  which  was  formerly 
slowly  and  arduously  done  by  hand,  but  is  now  performed 
by  machinery  in  a very  simple  manner.  The  branches 
are  passed  successively  through  four  pairs  of  rollers, 
■Yhich  destroy  the  woody  tissue  ; then  the  hackling 
done  by  two  pairs  of  grooved  cylinders,  which, 
,-y  a movement  backwards  and  forwards,  rub  and 
..'leanse  the  fibres  from  all  impurities ; a third  machine, 
which  consists  of  a hollow  cyclinder  inclosing  an 
axle,  does  the  combing.  This  axle  is  provided  with 
a.  number  of  whips,  which  beat  the  fibres  continually  ; 
the  fibres  enter  the  cylinder  at  an  opening  in  the 
aide,  the  dust  is  removed  by  a ventilator,  and  the 
branches  reduced  to  the  finest  fibres,  leave  the  machine 
perfectly  cleansed,  and  after  bleaching  are  ready  for 
spinning.  In  consequence  of  the  silky  character  of  the 
fibre,  it  is  necessary  to  fasten  the  warp  securely  to 
prevent  its  being  pulled  out  when  weaving.  Special 
attention  is  also  paid  to  the  dyeing  to  ensure  fast 
colours.  In  France,  measures  have  been  taken  for  the 
manufacture  of  elegant  rameh  stuffs  on  a large  scale, 
cither  from  rameh  for  table-cloths,  and  furniture  cover- 
ings, or  mixed  with  wool  and  silk  for  draperies,  and  it 
is  the  opinion  of  those  engaged  in  the  manufacture  of 
textile  fabrics  that  the  time  has  arrived  when  this 
material  will  play  a great  role  in  textile  industries. 


CORRESPONDENCE. 


PISTACHIA  GUM. 

Some  time  ago  I read  in  your  Journal  (vol.  xxix., 
p.  596),  that  Mr.  Thos.  Christy,  F.L.S  , offered  to 
supply  any  of  your  readers  with  samples  of  a new  gxim 
called  Fistachia  lerehinthusy  so  that  its  value  as  an 
article  of  commerce  might  be  tested.  Ha-ving  procured 
a sample  of  this  gum,  I will  now,  if  you  have  space  to 
spare  in  your  valuable  Journal^  give  you  a few  particu- 
lars as  to  my  experiments  with  it,  which  will  prove,  in 
my  opinion,  its  future  commercial  value. 

This  new  gum,  which  is  soluble  in  oil,  turpentine,  and 
alcohol,  is  of  a light  yellowish  colour,  and  has  an  agree- 
able odour  of  mastic. 

If  the  Pistachia  gum  is  mixed  with  common  resin, 
soda  of  a strength  of  25  degrees  has  no  soluble  action 
on  the  gum,  and  soda  of  a strength  even  far  greater  than 
25  degrees  has,  no  more  than  water,  any  effect  on  tie 
unadulterated  Pistachia  gum.  These  facts  alone  are  a 
sufficient  proof  of  the  value  of  this  gum  for  the  uses  to 
which  I have  subjected  it  in  my  experiments. 

It  is  well  known  that  most  of  the  gums  or  resins  now 
used  in  the  manufacture  of  varnish  are  soluble  in  soda , 
and  therefore  yield  to  the  action  of  soap  in  a shoi’t  space 
of  time.  Now,  the  varnish  made  with  Pistachia  gum 
possesses  many  advantages  over  the  ordinary  varnish, 
for,  besides  being  waterproof,  it  does  not  in  any  way 
yield  to  either  the  action  of  soap  or  soda,  and  it  can 
also  be  advantageously  used  for  oilcloth. 

I found,  after  further  experiment,  that  when  left  in 
contact  with  the  open  air,  this  new  varnish  thickens 
very  quickly,  which  renders  it  a valuable  acquisition  to 
painters  on  glass  and  porcelain,  both  as  a substitute  for 
the  burning  process,  or  to  mix  with  the  colours  now 
used . 

The  colour  of  this  varnish  can  be  made  of  different 
shades,  varying  from  a light  grey  to  a beautiful  dark 
brown,  and  it  has  the  same  appearance  as  the  ordinary 
varnish.  Pistachia  gum,  while  of  a similar  character 
and  of  the  same  basis  as  Venetian  turpentine,  is  far 
more  important  in  its  composition,  which  ought  to  render 
it  valuable  for  commercial  and  medicinal  purposes,  and 
I may  add,  in  conclusion,  that  Fistachia  terebinthus  gum, 
as  a varnish  and  paint,  in  my  opinion  will  become  in 
the  future  of  great  value  for  these  purposes. 

Jules  Geeth. 

Ponder’ s-end. 


SCIENCE  TEACHING  IN  SCHOOLS. 

The  following  may  interest  the  readers  of  the  Society 
of  Arts’  Journal,  as  affording  a practical  illustration  of 
the  ease  with  which  the  elementary  scientific  notions 
that  have  the  most  direct  bearing  on  daily  life,  may  be 
introduced  in  the  schools  of  the  people. 

The  -views  I had  long  entertained  concerning  the 
introduction  of  useful  knowledge  in  the  education  of 
the  masses,  received  in  1870  much  encouragement  from 
the  adoption,  by  the  London  School  Board,  of  Dr.  Glad- 
stone’s plan  for  initiating,  at  an  early  age,  by  experi- 
mental as  well  as  visual  means,  elementary  notions 
about  Common  Things,  and  disseminating  practical 
germs  of  thoughtful  cleverness.  I naturally  became 
anxious  to  show  how  conveniently  the  materials  for 
progressive  lessons  in  physics,  chemistry,  and  phy- 
siology, contained  in  my  ‘ ‘ Science  made  Easy’  ’ Course 
of  ten  lectures,  might  serve  for  developing  in  the  suc- 
cessive standards  of  primary  schools  knowledge  con- 
ducive to  health,  common  sense,  and  industrial  success. 
In  order  to  indicate  how  this  might  be  done  most 
effectually,  I in-vited  the  teachers  of  both  sexes  of  the 
Metropolitan  Board  Schools  to  attend,  in  the  beginning 
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of  1880,  a special  deKverj  of  the  course.  By  permission 
of  the  head-master,  Dr.  Wormell,  it  was  given  at  the 
Middle-Class  Schools  in  Co wper- street,  where  a full 
collection  of  my  apparatus  and  diagrams  was  in  con- 
stant use  by  Mr.  J.  Bower,  one  of  the  science 
masters,  who  added  appropriate  pedagogic  remarks  and 
advice.  The  attendance  of  the  teachers  was  numerous, 
and  their  satisfaction  very  encouraging,  as  was  also  the 
manner  in  which  a considerable  number  of  them  passed 
a special  examination  held  on  the  so-called  “ open- 
handed”  system. 

My  next  step  was  to  place  a collection  of  ‘ ‘ Science 
made  Easy”  apparatus  and  diagrams  at  the  disposal  of 
the  London  School  Board,  for  being  circulated  seriatim, 
by  way  of  experiment,  to  seven  Board  schools  in 
various  parts  of  the  metropolis,  duly  supplied  with 
copies  of  the  ten  lectures,  and  with  “ Suggestions  ” in 
a pamphlet  form,  for  their  adaptation  to  juvenile 
instruction.  Each  school  in  its  turn  has  the  use  of  a 
lecture -box  for  at  least  a fortnight,  at  the  end  of  which 
term  the  multifarious  contents  are  inspected  by  my 
special  agent,  cleaned,  replenished  and  packed  for  being 
transmitted  to  the  school  next  on  the  list.  The  scheme 
may  seem  an  intricate  one,  but  it  is  progressing 
admirably,  thanks  to  the  intelligent  management  of 
my  secretary,  who,  from  the  Economic  Museum,  directs 
each  detail  of  the  proceedings ; and  to  the  exemplary 
promptness  and  regularity  with  which  the  Stores  De- 
partment of  the  School  Board  effects  the  transfer  of 
the  boxes  from  school  to  school. 

Though  the  experiment  is  not  yet  entirely  completed, 
it  has  become  evident  that,  should  the  London  School 
Board  be  inclined  to  follow  up  the  system  thus  initiated, 
a comparatively  limited  number  of  ‘ ‘ Science  made 
made  Easy”  sets  would  suffice  to  meet  the  require- 
ments of  the  chief  schools  of  the  metropolis.  They 
might  be  supplied  by  Messrs.  Griffin,  of  Garrick -street. 
Covent- garden,  who  have  lately  completed  a pattern 
set  for  the  American  Government,  and  who  would 
contract  for  the  periodical  inspection  and  renovation  at 
a charge  which,  according  to  my  experience,  would  be 
moderate.  A far  more  important  point,  however,  is  the 
satisfaction  with  which  the  masters  appear  to  dispense 
this  practical  instruction,  and  the  pleasure  with  which 
the  children  appear  to  receive  it.  I cannot  do  better 
than  quote  on  this  score  a letter  just  received  from  the 
head  master  of  one  of  the  schools,  which,  being  among* 
the  first  on  the  list,  has  completed  the  use  of  the 
course : — 

“ The  masters  (including  myself)  liked  the  lessons 
very  much,  and  the  boys  looked  forward  to  them,  so 
much  so,  that  we  had  the  highest  attendance  on  the 
days  the  lessons  were  given,  and  it  was  considered  a 
severe  punishment  to  be  sent  into  another  room,  and 

thus  lose  the  science  lessons Thanking 

you  very  much  for  the  opportunity  you  have  placed  in 
my  way  of  having  pleasing,  useful  lessons,  so  admirably 
illustrated,  given  in  my  school,  I remain,  yours,  &c.” 

It  is  essential  to  make  a clear  distinction  between  a 
system  of  connected  and  progressive  lessons,  carefully 
selected  with  a view  to  practical  utility,  from  the 
general  range  of  natural  science,  and  the  plan  which 
has  hitherto  prevailed,  of  teaching  detached  branches  of 
science  as  “special  subjects,”  with  a view,  perhaps, 
rather  to  the  best  chances  of  pecuniary  results,  than  to 
the  prospective  occupations,  and  consequent  require- 
ments of  the  children.  Special  attainments  in  science 
and  art  need  not  be  excluded  in  the  highest  standards, 
but  they  are  best  acquired  in  that  secondary  instruction 
to  which  so  much  attention  is  being  devoted,  among  the 
more  enlightened  of  the  industrial  communities  of  the 
Continent,  and  which  amongst  us  is  mainly  represented 
by  Evening  Classes.  This  secondary  instruction  in 
science  should  diverge  freely  into  the  various  channels 
of  industrial  employment.  Primary  science,  on  the 
contrary,  whilst  it  should  serve  as  a general  foundation 
to  speciffi  secondary  attainments,  should  at  the  same  1 


time  consist  of  information  directly  meeting  the  re- 
quirements of  Daily  Life  ; it  should,  in  fact,  precisely 
teach  that  knowledge  which  everyone  ought  to  possess  ; 
and,  accordingly,  making  allowance  for  certain  natural 
distinctions  of  sex,  and  for  a few  differences  depending 
on  local  circumstances,  or  deficient  resources  it  should 
be  obligatory  and  uniform.  It  should  be  moulded  on 
an  official  programme,  prepared  by  thoroughly  com- 
petent educationalists,  wliich  would  indicate,  with  elastic 
outlines,  the  course  to  be  pursued,  and  supply  altema- 
natives  for  abnormal  circumstances. 

T.  Twinixo. 

Twickenham. 


BOILERS  OF  KITCHENERS. 

As  householders  are  now  beginning  to  look  forward 
to  the  winter  with  its  consequent  frosts,  and  as  the  old- 
fashioned  kitchen  ranges  are  being  entirely  superseded 
by  the  modern  kitchener,  it  seems  to  me  very  desirable 
that  the  use  of  these  should  be  properly  and  thoroughly 
understood.  I find  thac  in  the  ordinary  dwelling 
houses  now  being  built,  or  those  of  recent  construction, 
the  double  oven  kitchener  is  the  most  frequently  used, 
and  this  has  the  boiler  placed  at  the  back  of  the  range, 
and  out  of  reach  of  the  ordinary  members  of  the  house- 
hold. 

In  addition  to  the  impracticability  of  getting  at  tins 
to  clean  it — a very  important  ad  vantage— there 

seems,  in  the  event  of  a sudden  and  sharp  frost,  great 
danger  of  its  bursting,  if  the  pipes  leading  to  and  from 
the  same  to  the  hot -water  supply  should  by  any  means 
become  frozen. 

There  ought  to  be,  and  no  doubt  is,  some  simple  and 
economical  device  that  could  be  adapted  to  these 
kitcheners  (without  having  to  take  out  and  re -set  them), 
did  but  the  ordinary  householder  know  it,  and  it  is  on 
this  ground  I write,  feeling  sure  that  the  insertion  of 
this  letter  in  the  Society’s  Journal  will  induce  some  of 
its  members  to  suggest  a remedy,  and  enable  every 
householder,  so  disposed,  to  avail  himself  of  such  sug- 
gestion, and  to  sleep  peacefully  in  his  bed  wfithout  the 
fear  haunting  him  of  being  suddenly  blown  out  of  it 
some  frosty  morning ; and  at  the  same  time  render  him 
free  from  any  anxiety  of  finding  his  domestics  the 
victims  of  the  new  and,  at  present,  imperfectly  under- 
stood substitutes  for  the  old  open  kitchen  ranges. 

F.  B.  W. 


NOTES  ON  BOOKS. 


Technical  Vocabulary  (English-French)  for  Scientific, 

Technical,  and  Industrial  Students.  By  D.  F.  J. 

Wershoven.  (London:  Librarie  Hachette  et  Cie. 

1881.) 

The  words  and  phrases  given  in  this  book  are  arranged 
under  the  great  headings  of  physics  and  mechanics, 
chemistry  and  metallurgy,  machinery  and  manufactures, 
and  an  index  of  English  words  affords  the  reader  an 
easy  key  to  the  classification.  A list  of  the  Latin, 
French,  English,  and  German  names  of  timber  trees 
is  added. 


Reports  on  the  Estate  of  Sir  Andrew  Chadwick,  and 
the  recent  proceedings  of  the  Chadwick  Association 
in  reference  thereto,  by  Edmund  Chadwick  and 
James  Boardman.  To  which  is  prefixed  the  Life 
and  History  of  Sir  Andrew  Chadwick,  by  John  Old- 
field Chadwick.  (London  : Simpkin,  Marshall,  and  Co. 
1881.) 

Sir  Andrew  Chadwick  died  in  the  year  1768,  at  the 
age  of  84,  leaving  a considerable  property,  the  disposal 
of  which  has  given  rise  to  a large  amount  of  litigation. 
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Mr.  J.  0.  Chadwick  has  described  fully  the  various 
incidents  connected  with  the  carrying  out  of  the  will 
and  its  numerous  codicils,  and  has  also  given  an  account 
of  the  early  history  of  the  Chadwicks. 


GENERAL  NOTES. 


Manufacturers’  and  Mill  Owners’  Mutual  Aid 
Association. — An  Association  has  been  incorporated  by 
Act  of  Parliament,  1881,  under  this  title,  for  the  purpose 
of  facilitating,  as  far  as  manufactories  and  mills  are  con- 
cerned, the  objects  proposed  by  the  Act  of  1876,  for  pre- 
venting the  pollution  of  rivers,  and  also  for  the  utilisation 
of  waste  products.  The  secretary  {pro,  tem.')  is  Mr.  J. 
Breeze,  and  the  office  is  at  No.  5,  The  Sanctuary,  Westmin- 
ster, S.W. 


Canadian  Fisheries. — The  supplement  to  the  report 
of  the  Minister  of  Marine  and  Fisheries  for  1 880-81  contains 
much  information  relating  to  the  value  of  the  fisheries  of 
Canada.  The  total  value  of  the  catch  in  the  Provinces 
amounted  to  14,500,000  dollars,  in  1880  and  to  13,529,250 
dollars  in  1879,  an  increase  for  the  past  year  of  nearly 
1,000,000  dollars.  The  following  statement  shows  the  value 
of  the  yield  of  each  of  the  principal  varieties  of  fish : — 


Cod 

Salmon  . , 

Haddock 

Whitefish 


Dols. 
4,534,000 
, 645,427 
, 406,075 
. 203,018 


Mackerel , 
Herrings , 
Lobsters  , 
Trout  . . 


Dols. 
2,178,966 
1,511,012 
2,143,312 
, 134.897 


The  codfish  is  obtained  chiefly  in  Novia  Scotia,  where  the 
yield  reached  2,497,839  dollars,  and  in  the  Gulf  of  St. 
Lawrence,  within  the  Province  of  Quebec,  where  it  was 
1 ,628,000  dollars.  Mackerel  and  haddock  are  obtained  most 
largely  in  Nova  Scotia ; herrings  in  New  Brunswick;  lobsters 
in  New  Brunswick,  Prince  Edward  Island,  and  Nova  Scotia ; 
salmon  in  British  Columbia ; and  trout  and  whitefish  in 
Ontario. 


South  African  Diamonds. — According  to  The  Colonies 
and  India,  the  gross  weight  of  diamonds  contained  in  pack- 
ages passed  through  the  Kimberley  post-office,  in  1 880,  was 
1,440  lbs.  12  oz.  avoirdupois,  the  estimated  value  being 
£3,367,897.  These  figures  compare  with  1,174  lbs.  and 
£2,846,631  in  1879;  1,150  lbs.  and  £2,672,744  in  1878; 
903  lbs.  and  £2,1 1 2,427  in  1 877  ; and  773  lbs.  and  £1 ,807,532 
in  1876.  The  annual  value  of  the  mines  in  the  Kimberley 
division  owned  at  the  end  of  1880  by  the  Government  and 
the  London  and  South  African  Exploration  Co.  is  esti- 
mated as  follows  : — Kimberley,  £4,000,000  ; Old  De  Beer’s, 
£2,000,000;  Du  Toil’s  Pan,  £2,000,000;  Bullfontein, 
£1 ,500,000.  At  the  end  of  last  year  22,000  black  and  1 ,700 
white  men  were  employed  at  these  mines.  From  the 
Kimberley  and  Old  De  Beer’s  mines  alone  diamonds  to  the 
extent  of  3,200,000  carats  are  annually  raised,  while  the 
other  two  mines  above  named  yielded  300,000  carrats  last 
year.  At  the  diggings  on  the  Vaal  River  about  250  men 
were  at  work  last  year.  The  other  important  mining  in- 
dustries of  the  Colony  are  the  copper  mines  of  Namaqualand, 
from  which  last  year  15,310  tons  of  copper  were  exported, 
valued  at  £306,790.  From  the  manganese  mines  in  the 
Paarl  division,  206  tons  were  exported;  while  at  the  coal 
mines  in  the  Wodehouse  and  Albert  divisions  about  1,000 
tons  were  raised.  The  salt-pans  in  Simon’s  Town,  Malmes- 
bury, Piquetberg,  Fraserburg,  Uitenhage,  and  Cradock 
yielded  about  9,000  tons  of  salt.  Mineral  springs  abound  in 
the  Colony,  many  of  them  being  well  resorted  to,  but  accom- 
modation for  visitors  is,  as  a rule,  indifferent. 


THE  LIBRARY. 

The  following  works  have  been  presented  to  the 
Library ; — 

An  Outline  History  of  the  Hanseatic  League,  more 
particularly  in  its  bearings  upon  English  Commerce. 


By  Cornelius  Walford,  F.S  S.  (London:  Printed  for 
private  circulation,  1881.)  Presented  by  the  Author. 

Plan  to  Liquidate  the  National  Debt  vdth  less  than 
the  Cost  of  Interest.  By  Frederick  N.  Newcome. 
(London : Effingham  Wilson.)  Presented  by  the 

Author. 

Ludgate-hill : Past  and  Present.  By  W.  P.  Treloar. 
(London:  Griffith  and  Farran,  1881.)  Presented  by 
the  Author. 

Science  for  All.  Vol.  iv.  Edited  by  Robert  Brown, 
M.A.,  Ph.D.  (London : Cassell,  Petter,  Galpin,  and 
Co.,  1881.)  Presented  by  the  Publishers. 

Reports  on  the  Estate  of  Sir  Andrew  Chadwick  and  the 
recent  proceedings  of  the  Chadwick  Association,  by 
Edmund  Chadwick  and  James  Boardman,  to  which  is 
prefixed  the  Life  and  History  of  Sir  Andrew  Chadwick, 
by  John  Oldfield  Chadwick,  F.S.S.  (London  : Simpkin, 
Marshall,  and  Co.,  1881.)  Presented  by  the  Author. 

Technical  Vocabulary  (English -French)  for  Students. 
By  Dr.  F.  J.  Wershoven.  (London : Hachette  and 
Co.,  1881.) 

Birmingham  Inventors  and  Inventions.  By  Richard 
B.  Prosser.  (Birmingham:  “Journal”  Printing 

W orks,  1881.)  Presented  by  the  Author. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Nov.  14. . .Institute  of  Surveyors,  12,  Great  George- 
street,  S.W.,  8 p.m.  Opening  Address  by  the  President, 
Mr.  Edward  Ryde. 

Royal  Geographical,  University  of  London,  Bm’lington- 
gardens,  W.,  8g  p.m.  Opening  Meeting  of  the  Session. 

Society  of  Chemical  Industry,  Burfington-house,  W., 
p.m.  1.  Address  by  the  Chairman,  Hof.  Abel.  2.  Dr. 
Messel,  “ The  Want  of  Uniformity  in  Tables  of  Specific 
Gravity.” 

Tuesday,  Nov.  15... Civil  Engineers,  25,  Great  George-street, 
Westminster,  S.W.,  8 p.m.  Discussion  on  IVIr.  C. 
Wood’s  paper,  “Iron  Permanent  Way.” 

Statistical,  Somerset-house-terrace,  Strand,  W.C.,  4 p.m. 
Opening  Address,  on  the  Land  Question,  by  the  Presi- 
dent (]VIr.  J.  Caird). 

Wednesday,  Nov.  16... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Opening  Meeting  of  the  Session. 
Address  by  Sir  Frederick  J.  Bramwell  (Chairman  of  the 
Council) . 

Institute  of  Bankers  (in  the  Theatre  cf  the  London 
Institution,  Finsbury-circus,  E.C.),  7 p.m.  Mr.  Rowland 
Hamilton,  “Money  and  Barter.” 

Meteorological,  25,  Great  George-street,  S.W.,  7 p.m.  1. 
Mr.  G.  J.  Symons,  “ The  Gale  that  passed  across  the 
British  Isles,  October  13th  and  14th,  1881.”  2.  IVIr.  J. 
Wallace  Peggs,  “ The  Structural  Damage  caused  by 
the  Gale  as  indicative  of  Wind  Force.”  3.  Mr.  C.  N. 
Pearson,  “ The  Meteorology  of  Mozufferpore,  Tirhoot, 
1880.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Principal 
J.  W.  Dawson,  “ Notes  on  Prototaxites  and  Pachytheca 
from  the  Denbighshire  Grits  of  Corwen,  North  Wales.” 
Dr.  Henry  Hicks,  “Additional  Notes  on  the  Land 
Plants  from  the  Pen-y-glog  Slate-quarry,  near  Corwen, 
North  Wales.”  3.  Mr.  E.  E.  Berry,  “ Analysis  of  five 
Rocks  from  the  Chamwood-Forest  District.”  Com- 
municated, with  Notes,  by  Prof.  T.  G.  Bonney. 

Archaeological  Association,  32,  Sackville-street,  W.,8p.m. 
Opening  Meeting  of  Session.  1.  Prof.  Ha^or  Lewis, 
“ The  Boorg  ez  Ziffir,  Cairo.”  2.  Mr.  Gordon  M.  Hills, 
“The  Measurements  of  Ptolemy  in  Relation  to  the 
Western  Portion  of  Britain.” 

Thursday,  Nov.  17... Royal,  Burfington-house,  W.,  4.30  p.m. 

Linnean,  Burfington-house,  W.,  8p.m.  Sir  John  Lubbock, 
“ The  Sense  of  Colour  among  some  of  the  Lower 
Animals.”  2.  Mr.  C.  B.  Clarke,  “A  Hampshire  Orchis 
not  Figured  in  English  Botany.”  3.  Prof . T.  S.  Cobbold, 
“New  Entozoon  from  the  Ostrich.”  4.  Mr._R.  Irwin 
Lynch,  “A  Contrivance  for  Cross  Fertilisation  in  Itoscoea 
purpureaP  5.  Sir  John  Lubbock,  “Observations  on 
Ants,  Bees,  and  Wasps.”  Part  IX. 

Chemical,  Burfington-house,  W.,  8 p.m.  1.  Dr.  Glad- 
stone and  3^.  Tnbe,  “ Aluminum  Alcohols : their  Pro- 
ducts of  Decomposition  by  Heat.”  2.  Mr,  Wethered, 
“The  Chemical  Action  of  Decomposing  Vegetable 
Matter  on  the  Rich  Forming  Sediment  of  the  Carboni- 
ferous Period. 
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CONTRIBUTIONS  TO 


THE  READING-ROOM. 


The  Council  beg  leave  to  acknowledge,  with  thanks  to  the  Proprietors,  the  regular  receipt  of  the 
following  Transactions  of  Societies  and  Periodicals  during  the  year ; — 


TEAJN^SACTIONS,  &C. 

Aeronautical  Society, 
Annual  Report. 

Amateur  Mechanical 
Society,  Journal. 

AmericanChemical  Society, 
J oumal. 

American  Society  of  Civil 
Engineers,  Transactions. 

Art  Union  of  London, 
Report. 

Bayerische  Dampfkessel- 
Revisions-Verein,  Baye- 
risches  Industrie  - imd  - 
Gewerbeblatt. 

British  Association  for  the 
Advancement  of  Science, 
Report. 

British  Association  of  Gas 
Managers,  Report  of  the 
Proceedings. 

British  Horological  Insti- 
tute, Journal. 

Charity  Organisation 
Society,  Reporter. 

Chemical  Society,  Journal. 

Colonial  Institute,  Pro- 
ceedings. 

East  India  Association, 
Journal. 

Farmers’  Club,  Journal. 

Franklin  Institution, 
Journal. 

Geological  Society,  J oumal. 

Geologists’  Association, 
Proceedings. 

Glasgow  Philosophical 
Society,  Poceedings. 

Index  Society,  Publica- 
tions. 

India,  Geological  Survey  of, 
Memoirs,  Records,  and 
Pakeontologia  Indica. 

Indian  Meteorological 
Memoirs. 

Institute  of  Bankers, 
Journal. 

Institution  of  Civil  En- 
gineers, Minutes  of  Pro- 
ceedings. 

Institution  of  Civil  Engi- 
neers of  Ireland,  Trans- 
actions. 

Institution  of  Engineers 
and  Shipbuilders  in 
Scotland,  Transactions. 

In.stitution  of  Mechanical 
Engineers,  Proceedings. 

Institution  of  Naval  Archi- 
tects, Transactions. 
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South  Africa,  226 

Jones,  Lloyd,  disc.,  participation  of  labour 
^ in  profits,  266 

Jones,  Owen,  prh:es,  annual  report,  653 ; 
award  for  1881,  827  ; announcement  for 
1882,  847 

Jones,  E.  H.,  letter,  suggestions  for  pre- 
venting London  smoke,  197 
Jones  and  Walsh,  letter,  Mactear’s  mechani- 
cal furnace,  240 

Journal,  announcement  of  the  alteration 
of  type,  847 

Juvenile  lectures  on  animal  intelligence,  by 
G.  J.  Eomanes,  F.E.S.,  95,105;  annual 
report,  649 


K. 

Kauri  gum  of  New  Zealand,  610 
Kazeroon,  cultivation  of  land  in,  643 
Keatinge,  Colonel,  V.C.,  disc.,  building 
arts  of  India,  525 
Keeley  motor,  554 

Kempson,  Mrs.,  disc.,  domestic  economy 
congress,  637 

Kenrick,  Miss,  disc.,  domestic  economy 
congress,  637,  639,  671 
Kew  gardens,  notes  on  useful  plants,  88 
King,  C.  B.,  disc.,  Beaumont  compressed 
air  locomotive,  392 

Knowles,  Sir  Francis,  F.E.S.,  disc.,  London 
fogs,  58  ; letter,  prevention  of  fogs,  82 
Koelle,  Dr.,  disc.,  languages  of  Africa,  304 


L. 


Labels  for  plants,  365,  473  ; offer  of  prize, 
131 ; report  of  committee,  691 ; annual 
report,  683 ; renewal  of  offer  of  prize,  867 
Labour,  participation  of,  in  the  profits  of 


enterprise,  jpoper,  Sedley  Taylor,  260,  289  ; 
letter,  J.  B.  Squire,  316 
Lacemaking,  art  of.  Cantor  lectures,  by 
Alan  S.  Cole,  769,  779,  789,  799 ; syUabus, 
420 

Lacquer,  Japanese,  736 
Ladd,  Capt..  disc.,  lighthouse  charac- 
teristics, 312 

Laing,  D.  G.,  disc.,  influence  of  Barry  upon 
English  art,  28 

Languages  of  Africa,  paper,  E.  N.  Oust, 
296 

Latham,  Baldwin,  letter,  Croydon  bourne 
flow,  ^ ; disc.,  river  conservancy,  282 
La-wrence,  Eev.  F.,  disc.,  domestic  economy 
confess,  639 
Lead  in  Germany,  778 
Leather  trade,  102 

Library,  additions  to,  367,  634,  768,  872 
Liggins,  H.,  disc.,  London  fogs,  59  ; disc  , 
signalling  by  means  of  sound,  79 ; disc., 
trade  prospects,  194;  disc.,  lighthouse 
characteristics,  313;  disc.,  Beaumont 
compressed  air  engine,  391 ; disc  , dis- 
crimination and  artistic  use  of  precious 
stones,  446  ; letter,  manufactures,  trade, 
and  progress  of  England,  633 ; disc., 
annual  meeting,  657 
Light,  effects  of,  on  vegetation,  846 
Lighthouse  characteristics,  paper,  Sir  W. 
Thomson,  306 

Liverpool  docks,  electric  light  at,  113 
Lock,  A.  G.,  paper,  causes  of  success  and 
failure  in  modem  gold  mining,  131,  160  ; 
ifisc.,  gold  in  India,  256;  on  Price’s  re- 
port, 766 

Locomotive,  Beaumont  compressed  air, 
paper.  Col.  Beaumont,  384 
Locomotives,  American  claim  to  the 
invention  of,  632 ; increase  in  rapidity 
of,  633 

Lofving,  Madame,  disc.,  domestic  economy 
congress,  683 

Lomas,  C.,  disc.,  anew  mechanical  furnace, 
183 

London,  commerce  of,  533 

water  supply,  29 

fogs,  paper  by  Dr.  A.  Carpenter, 

48 

Long,  Eev.  J.,  disc.,  tenure  and  cultivation 
of  land  in  India,  428  ; disc.,  domestic 
economy  congress,  684 
Longridge,  Mr.,  disc.,  increasing  number  of 
deaths  from  explosions,  415 
Loochoo,  notes  regarding  the  principality 
of,  paper,  J.  A.  Gubbins,  598 
Lovegrove,  Mr.,  disc.,  impurities  in  water, 
515 

Lowry,  General,  C.B.,  disc.,  Canada,  485 
Lowson,  Mr.,  disc.,  suggestions  for  prevent- 
ing London  smoke,  174 
Lyte,  F.  Maxwell,  disc.,  gold  in  India,  257 ; 
disc.,  recent  progress  in  the  manufacture 
and  applications  of  steel,  565 


M. 

McCarthy,  Eev.  E.  F.  M.,  paper,  domestic 
economy  congress,  638 

Mackay,  Mr.,  disc.,  art  of  wood-carving  in 
England,  235 

Mackie,  S.  J.,  disc.,  signalling  by  means  of 
sound,  78 

Maclagan,  General,  disc.,  tenure  and 
cultivation  of  land  in  India,  429  ; paper, 
building  arts  of  India,  516 

Maclean,  J.  M.,  paper,  results  of  British 
rule  in  India,  338 ; Society’s  silver  medal 
awarded  to,  625,  649 

Mactear,  J.,  paper,  a new  mechanical 
furnace,  and  a continuous  system  of 
manufacturing  sulphate  of  soda,  178; 
letter,  Jones  and  Walsh,  240 

“ Mahwah,”  an  Indian  food-tree,  285 

Maignen,  P.  A.,  disc.,  impurities  in  water, 
516 

Malleson,  Colonel,  disc.,  British  rule  m 
India,  351 

Man,  E.  G.,  disc.,  British  Burma,  584 

Manilla  hemp,  661 

Mann,  Dr.  E.  3.,  disc.,  signalling  by  means 
of  sound,  78 ; chair,  juvenile  lecture, 
105;  disc.,  industrial  resources  of  South 
Africa,  227;  disc.,  languages  of  Africa, 
306;  disc.,  Canada,  486;  chair,  colour 
blindness,  597  ; disc.,  principality  of 
Loochoo,  608;  disc,  and  paper,  domestic 
economy  congress,  638,  643:  scrutmter. 


annual  meeting,  645 ; assessor,  domestic 
economy  congress,  671  ; and  paper,  684 
Mann,  IVIrs.,  chair,  domestic  economy 
congress,  640  ; paper,  641 
Mansfield,  Mr.,  disc.,  art  of  wood-carving  m 
England,  234 

Manuel,  E.,  disc.,  buying  and  selling,  532 
Manufacturers’  and  Mill-o-wners’  Mutual 
Aid  Association,  872 

Manufactures,  trade  and  progress  of 
England,  letter ; Hyde  Clarke,  624 ; 
letter,  H.  Liggins,  633 
Marble  quarries  of  Algeria,  450. 

Martin,  Miss  Harriet,  papers,  domestic 
economy  congress,  639,  640,  672 
Martineau,  Miss  Mary,  paper,  domestic 
economy  congress,  682 
Mast,  C.,  disc.,  trade  prospects,  193;  disc., 
gold  in  India,  257  ; disc.,  British  Burma, 
585 ; disc.,  annual  meeting,  657 
Matting,  manufacture  of,  in  China,  595 
Mechi,  John  Joseph,  obituary,  103 
Medals,  of  the  Society  of  Arts,  850 
Medals 

Presentation  of,  for  session  1879-80,  by 
chairman  of  Coimcil,  15 
Albert,  gold,  list  of  awards,  319  ; award 
to  Dr.  Hofmann,  F.E.S.,  625,  649 ; 
annual  report,  649 

Society’s  silver,  for  papers  read  to.  Prof. 
A.  Graham  Bell,  E.  Price  Edwards, 
A.  Siemens,  Et.  Hon.  Sir  Bartle  Frere, 
G.C.B.,  J.  Y.  Buchanan,  Prof.  J. 
Perry,  Sir  Eichard  Temple,  Bart., 
G.C.S.I.,  J.  M.  Maclean,  625,  649. 
Bronze  medals,  domestic  economy  con- 
gress, 686 

Silver  and  bronze,  art  fumiture  exhi- 
bition, 847 

Medicines,  patent,  866 
Meetings  of  the  127th  Session  : 

Annual  Meeting,  645 
Chemistry  and  Physics  (Applied) 
Section  (see  “ Chemistry  ”) 

Foreign  and  Colonial  Section  (see 
“ Foreign  ”j 

Indian  Section  (see  “Indian”) 
Ordinary  : — 

1st  Meeting: — Opening  address  by  F. 

J.  Bramwell,  F.E.S.,  5 
2nd  Meeting  : — The  influence  of  Barry 
upon  English  art,  by  J.  Comyns 
Carr,  20 

3rd  Meeting : — The  photophone,  by 
Prof.  A.  Graham  BeU,  37,  diagrams, 
60. 

4th  Meeting : —London  fogs,  by  Dr. 

Alfred  Carpenter,  48 
5th  Meeting : — Signalling  by  means  of 
sound,  by  E.  Price-Edwards,  64 
6th  Meeting  : — A sanitary  protection 
association  for  London,  by  Prof. 
Fleeming  Jenkin,  F.E.S.,  115 
7th  Meeting  :— “ Causes  of  success  and 
failure  in  modem  gold  mining,”  by 
Alfred  G.  Lock,  131.  Adjourned 
discussion,  160 

8th  Meeting  : — “ Suggestions  for  pre- 
venting London  smoke,”  by  W.  D. 
Scott-Moncrieff,  167 
9th  Meeting :—“  Trade  prospects,”  by 
Stephen  Bourne,  186 
10th  Meeting  :— “The  present  condition 
of  the  art  of  wood-carving  in  Eng- 
land,” by  J,  Hungerford  Pollen, 
228 

11th  Meeting “ The  participation  of 
labour  in  the  profits  of  enterprise,” 
by  Sedley  Taylor,  M.A.,  260;  ad- 
journed discussion,  289 
12th  Meeting  :— “ Eiver  conservancy,” 
by  Charles  Neve  CressweU,  274 
13th  Meeting : — “Lighthouse  character- 
istics,” by  Sir  William  Thomson, 
F.E.S.,  306 

14th  Meeting: — “Ascents  of  Chim- 
borazo and  Cotopaxi,  in  1880,”  by 
Edward  Whymper,  353 
1.5th  Meeting :— “ The  Beaumont  com- 
pressed-air locomotive,”  by  Col.  F. 
Beaumont,  E.E.,  384 
16th  Meeting : — “ The  increasing  num- 
ber of  deaths  from  explosions,  with 
an  examination  of  the  causes,”  by 
Cornelius  Walford,  399 
17th  Meeting: — “Eecent  advances  in 
electric  lighting,”  by  W.  H.  Preece, 
F.E.S.,  430 

18th  Meeting “ The  discrimination 
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and  artistic  use  of  precious  stones,” 
by  Prof.  A.  H.  Church,  F.C.S.,  440 

19th  Meeting,  “Trade  marks,”  by  Ed- 
mund Johuson,  493 

20th  Meeting : — “ Buying  and  selling ; 
its  nature  and  its  tools,”  by  Prof. 
Bonamy  Pi-ice,  M.A.,  526 

21st  Meeting : — “ The  manufacture  of 
glass  for  decorative  purposes,”  by  H. 
J.  Powell,  546 

22nd  Meeting  The  electric  rail- 
way, and  the  transmission  of  power 
by  electricity,”  by  Alexander  Siemens 
567 

23rd  Meeting: — Adjourned  discussion 
on  Mr.  Alexander  Siemens’s  paper, 
5S7 

Annual  report,  645 
Members,  list  of,  annual  report,  655 
Memorial  tablets,  597  ; annual  report,  652, 
823 

Merchant  shipping,  856 
Metals,  colour  relations  of,  92 
Meteorological  societies,  555 
Mexico,  hemp  cultivation  in,  488 
“ !Mhowa,”  an  Indian  food-tree,  285 
Microphone  in  observatories,  777 
Microphones  at  the  Paris  electrical  exhi- 
bition, 767 

Midian,  report  on  the  expedition  to,  by 
Capt.  Burton,  98 
Mile,  English,  611 

Millyard,  H.,  disc.,  bmlng  and  selling,  532 
Mineard,  G,  E.,  disc.,  participation  of  labour 
in  profits,  270 

Mineral  wealth  of  Turkey,  816,  826 
Mining,  causes  of  success  and  failure  in 
modern  gold,  pajjcr,  A.  G.  Lock,  131, 
disc.,  160 

Mining  accidents  in  Victoria,  662 
iMint,  report  of  the  deputj'-master,  699 
Mitchell,  Stephen,  disc.,  London  fogs,  59; 
disc., domestic  economy  congress,  637,  641, 
685 

Mitchinson,  A.  V".,  disc.,  languages  of 
Africa,  305 

Moncrielf,  "NV.  D.  Scott,  paper,  suggestions 
for  preventing  London  smoke,  167 ; 
letters,  241,  271 

Moon,  Mr.,  disc.,  modem  gold  mining,  163 
Morgan,  ;^L•.,  disc.,  modem  gold  mining, 
140 

Morgenstein,  Frau,  disc.,  domestic  economy 
congress,  671 

Morton,  J.  C.,  presentation  of  medal  to,  15 
Morton.  R.,  ieiicr,  prevention  of  smoke,  173 
IMoscow,  industrial  art  exhibition,  113 
Mulberry,  paper  tree,  767 
Mungeam,  J.  L.  presentation  of  council 
prize  to,  15 

Murray,  R.  "W.,  paper,  diamond  fields  of 
South  Africa,  370 

Museums,  technical,  91  ; Turin  indu.s'rial 
museum,  103 ; musc-um,  technological,  at 
Sydney,  147 

Music,  see  “Examinations” 

, national  training  schools  for,  16, 

177  ; report  on  Society’s  connection  with, 
236;  concerts,  644;  annual  report,  650; 
4th  report  of  school,  776 
Mmsical  education  committee,  63 
Mu.sical  pitch,  post.script  to  3Ir.  A.  J. 
Ellis’s  history  of,  109 


X. 


Nares,  Capt.  Sir  George,  K.C.B.,  F.R.S., 
disc.,  signalling  by  means  of  sound,  77  ; 
chair,  deep  .sea  investigation,  289,  320; 
disc.,  lighthouse- characteri.stics,  312 
Naval  architects,  institution  of,  473 
Needlework,  cut,  487 
New  Zealand,  Kauri  gum  of,  610 

-y wool,  662 

Nicolson,  Admiral,  Sir  Fred  , Bart.,  C.B., 
disc.,  river  cortservancy,  280 
, Nockold,  Mr.  disc.,  dLscririunation  and 
arti.stic  use  of  precious  stones,  447 
I Noel,  H.,  disc.,  river  con.servancy,  281 
, Norman,  Sir  Henry,  K.C.B.,  disc.,  British 
Burma,  563 

Nurm,  Mr.,  di.se.,  domestic  economy  con- 
gress, 684 

Nuttall,  Mr.,  disc.,  participation  of  labour 
in  profits,  268 


0. 

Obituary  : — 

Amot,  Wm..  317 
Buckland,  Frank,  94 
Caithness,  Earl  of,  454 
Hatherley,  Lord,  700 
Mechi,  John  Joseph,  103 
Stenhouse,  Dr.,  113 
Tennant,  James,  366 
Yapp,  G.  W.,  45 
Annual  report,  654 
Observatories,  microphone  in,  777 
Ommanney,  Admiral  Sir  Erasmus,  C.B., 
F.R.S.,  disc.,  signalling  by  means  of 
sound,  77 
Oolachan  od,  595 
Opium  in  China,  855 
Orange  culture  in  Syria,  787 
Orr,  IVIrs.  Sutherland,  domestic 

economy  congress,  682 
Oyster  culture  in  Tasmania,  644 

P. 

Pagliardini,  T.,  disc.,  annual  meeting,  657 
Paint,  luminous,  394 

Pal  Chowdhuri,  Mr.,  disc.,  tenure  and 
cultivation  of  land  in  India,  427 
Panama  canal,  709,  778 
Paper,  Japanese,  733 

belting,  596 

, inulbeny  tree.  767 

Parkes,  Sir  Harry,  K.C.B.,  chair,  princi- 
pality of  Loochoo,  598 
Participation  of  labour  in  the  profits  of 
enteiiirise,  pajjer,  S.  Taylor,  260,  2S9 
Parton,  C.  J.,  disc.,  discrimination  and 
artistic  use  of  precious  stones,  447 
Patent  bill.  Society  of  Art.?,  the  draft  bill, 
711;  memorandum,  729;  Sir  F.  J. 
Bramwell’s  paper  on,  809,  856. 

law,  letter,  by  W.  Lloyd  "Wise,  17  ; 

petition  of  the  cotmcil  on  the  reform  of, 
47  ; annual  report,  651 

museum,  491 

otfice  fees.  728 

Patents  in  Turkey,  798 
Paterson,  Mr.,  disc.,  bujfing  and  selling,  533 
Peace,  Mr.,  disc.,  industrial  resom’ces  of 
South  Africa,  227 

Peachey,  jVIiss,  M.D.,  paper,  domestic 
economy  congi-ess,  638,  682,  683 
Pearl  fisheiy,  Ceylon,  728,  737 
Peppermint  tests  for  drains,  16 ; letter,  by 
Cosmo  Innes,  45 

Pernambuco,  Avax  palm  of,  471,  491 
Peirett,  Mr.,  disc.,  Beaumont  compressed 
air  locomotive,  392 

Peny,  Pi’of.  J.  paper,  future  development 
of  electrical  appliances,  457  ; Society’s 
silver  medal  awarded  to,  625,  649 
Persian  Gulf,  salt  caA’es  and  mines  in  the, 
735 

Peterson,  ]\L’.,  disc.,  British  rule  in  India, 
350 

Petroleum  in  Venezuela,  455 
Pfoundes,  C.,  disc.,  trade  prospects,  194; 
disc. , participation  of  labour  in  profits  293 ; 
disc.,  diamond  fields  of  South  Africa, 
383;  disc.,  increasing  number  of  deaths 
from  explosions,  416  ; disc.,  tenure  and 
cultivation  of  land  in  India,  426  ; disc., 
Canada,  485  ; disc.,  bujang  and  selling. 
531;  disc.,  British  Bnrma,  584;  disc., 
principality  of  Loochoo,  608  ; disc., 
annual  meeting,  657 

Phayre,  Sir  Arthur,  K.C.M.G.,  paper, 
British  Burma,  580 

Phillips,  Mr.,  disc.,  recent  advances  in  elec- 
tric Lighting,  436 

Phillips,  Mr.,  disc.,  participation  of  labour 
in  profits,  293 

Phillips,  J.  letter,  prevention  of  fog,  83 
Phillips,  Miss,  disc.,  domestic  economy 
congress,  638  ; paper,  640 
Photographic  Appliances  proposed.  Exhibi- 
tion of,  867 

Photophone,  the,  paper,  by  A.  Groham 
Bell,  38 ; diagrams,  60 

, in  America,  553 

Phylloxera  congress,  758 
Pilkington,  Miss,  paper,  domestic  econmy 
congress,  671 

Pirn,  Capt.  Bedford,  disc.,  trade  prospects, 
193 

Pi.stachia  Gum,  letter,  Jules  Greth,  870 
Plant  labels,  131,  365,  473 ; report  of  com- 
mittee, 691 ; annual  report,  653 ; renewal 
of  offer  of  prize,  867 


Plantain  tree,  688 
Plants,  notes  on  useful,  88 
Plumbing,  lectures  on,  509 
Pollen,  J.  H.,  paper,  present  condition  of 
the  art  of  wooci  carving  in  England,  228 
Pope,  Mr.,  disc. a.n6. paper,  domestic  economy 
congress,  683 

Porcelain,  manufacture  of,  in  Bliangsi,  34 

clays,  35 

Post-office  report,  743 
Post-offices  of  United  States,  631 
Pottery  and  porcelain,  some  points  of  con- 
tact between  the  scientific  and  artistic 
a.spects  of.  Cantor  lectures,  by  Professor 
A.  H.  Church,  85,  95, 105,  126,  140 

industries  of  Japan, 

764 

PoweU,  H.  J.,  manufacture  of  glass  for 
decorative  purposes,  546 
Powles,  W.  D.,  disc.,  gold  in  India,  2.56 
Pratt,  Hodgson,  disc.,  participation  of 
labour  in  profits,  294 

Precious  .stones,  discrimination  and  artistic 
use  of,  paper.  Professor  A.  H.  Church, 
440 

Preece,  W.  H.,  F.R.S.,  disc.,  the  photo- 
phone, 44 ; diagrams,  60;  <iisc., signalling 
by  means  of  souml,  78  ; disc.,  lighthouse 
characteristics,  313;  paper,  recent  ad- 
vances in  electric  lighting,  4.30;  letter, 
economy  of  the  electric  light,  453 ; chair, 
electric  railway,  586;  new  sa’CAV  gauge 
for  electrical  apparatus,  797 
Preusser,  Miss,  paper,  domestic  economy 
congress,  684 

Price,  J.,  disc.,  diamond  fields  of  South 
Africa,  383;  disc.,  discrimination  and 
arti.stic  use  of  precious  stones,  446 
Price,  Professor  Bonamy,  paper,  buj-ing  and 
selling,  its  nature  and  its  tools,  526 
Price,  Rev. NcAV-ton,  disc.,  dorae.stic  economy 
congress,  637  ; assessor,  639  ; chair,  684 
Price,  T.,  report  on  gold  mining,  765 
Priestley,  Mrs.,  disc.,  domestic  economy 
congi’ess,  682 
Prizes  : — 

Prince  Consort,  presentation  of,  15;  an- 
nual report,  6.50 
Council,  presentation  of,  15 
Owen  Jones,  annual  report,  6.53;  award 
for  1881,  827  ; announcement  for  1882, 
847  ; see  also  “Medals” 

Plant  label,  131 

Pryce,  Mostym,  disc.,  domestic  economy 
congress,  637,  684 


Q. 

Quebracho  wood,  577 

Queensland,  gold  mining  in,  452 ; sugar 
industry  in,  489 

Quinine  manufacture,  in  Italy  and  Ger- 
many, 612  (see  also  “ Cinchona”) 

Quinlan,  T , disc.,  participation  of  labour  in 
profits,  291 


E. 

Rae,  Dr.  J.,  F.R.S.,  chair,  Canada,  the  old 
colony  and  the  new  dominion,  475 
Railway,  St.  Gothard,  144 

, Trans-^iustraUan,  94 

Railways  in  1880,  778 

, electric,  paper,  A.  Siemens,  567, 586 

Rameh  Plant,  Cultivation  of  the,  869 
RaAvlinson,  R.,  C,B.,  disc.,  Loudon  fogs, 
58  ; disc.,  sanitaiy  protection  association, 
123 ; chair,  suggestions  for  removing 
London  smoke,  167 ; disc.,  industrial 
resoiu’ces  of  South  Africa,  227 
Reading-room,  contributions  to  the,  873 
Resins,  gums,  and  waxes,  657 
Resins,  XanthoiThoea,  620 
Richardson,  Dr.,  F.R.S.,  on  domestic  sani- 
tation, 552 

Rigg,  E.,  Cant  or  lectures,  watchmaking,  663, 
673,  693,  701,  722 ; syllabus,  176 
River  conservancy,  paper,  C.  N.  Cresswell, 
274 

bills,  letter,  R.  W.  P. 

Birch,  317 
River  floods,  16 

Robertson,  W.,  efforts  to  improA’e  native 
husbandry  in  South  India,  616,  625 
Robins,  E.  C.,  disc.,  sanitaiy  iirotection 
association,  124 
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